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METEOROLOGY. 


INTRODUCTORY  OBSERVATIONS. 


ifagj  wiib- 


(1.)  The  condition  of  Man  is  so  intimately  connected 
with  the  various  phenomena  of  the  atmosphere,  that  he 
may,  without  impropriety,  be  regfarded  as  a  Meteorolo- 
gist by  nature-  In  all  the  varied  circumstances  of  his 
state,  whether  as  a  wild  and  uncultivated  savage,  ex- 
posed to  the  fury  and  inclemency  of  the  weal  her,  or  in 
the  first  stages  of  his  civihzation,  when  he  has  discovered 
some  feeble  means  by  which  he  can  shelter  himself  trom 
Ihe  descending  torrent  and  the  scorching  euerj^ry  of  the 
sun;  or  when,  as  a  shepherd  and  agriculturist,  his  in- 
terest leads  him  to  watch  with  more  anxiety  (he  varying 
aspect  of  the  sky,  or  as  a  mariner  to  connect  the  agita- 
tions of  the  ocean  with  the  terrible  force  of  the  sweep- 
ing wind,  he  6ndsmuch  of  his  happiness,  and,  at  times, 
CTcn  his  safely  and  existence,  identified  with  the  mighty 
and  changeful  character  of  the  great  fluid  ocean,  in 
which  it  has  pleased  the  Almighty  to  place  him. 

(2,)  It  would  be  difficult  to  trace  the  probable  steps  by 
which  Man,  during  a  long  succession  of  Ages,  has  arrived 
si  his  present  limited  knowledge  of  atmo.Hpherical  pheno- 
mena. The  great  causes  which  impeded  the  general 
march  of  Physical  Science,  necessarily  exercised  their  in- 
fluence on  this  branch  as  on  others ;  and  when  we  consider 
the  peculiarly  intricate  conditions  connected  with  every 
atmospherical  problem  ;  the  large  advances  that  must 
be  made  in  many  capital  portions  of  knowledge,  before 
one  successful  step  can  be  made  in  this  ;  the  subtile 
nature  of  the  medium  which  is  the  subject  of  investi- 
gation ;  its  singular  relations  to  moisture;  the  changes 
it  undergoes  with  every  alteration  of  temperature ;  in 
one  region  influenced  by  the  full  power  of  a  vertical 
son,  and  in  another  chilled  by  the  frozen  masses  of  the 
Polar  zones ;  altering  its  circumstances  on  lolly  hills, 
and  again  assuming  new  conditions  in  valleys  ;  the 
i^lanrls  of  the  West  receiving  the  air  that  a  few  hours 
before  lingered  over  the  countries  of  the  East ;  the  warm 
breath  of  the  South  softening  the  rigours  of  the  colder 
regions  of  the  North ;  the  vapour  rising  from  the 
bosom  of  the  Atlantic,  dropping  richness  and  fertility 
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on  the  verdant  shores  of  Britain;  all  these,  and  a 
thousand  more  complicated  inqtiirtcs,  beyet  the  investi- 
gator at  the  very  threshold  of  Meteorology,  stimu- 
lating him  to  ardent  investigation,  and  inspiring  him 
with  wholesome  caution. 

(3-)  Meteorology,  therefore,  is  not  im  insulated  de- 
partment of  knowledge,  detached  from  every  of  her,  but 
h  intimately  related  to  many  of  its  most  important 
branches.  With  Chemistry,  for  example,  it  stands  con- 
nected in  a  highly  interesting  manner,  iind  is  blended 
with  almost  every  page  of  its  splenflid  Histor)'.  Tlie 
Chemical  constitution  of  the  atnioHphere,  must  at  all 
times  have  been  an  interesting  object  of  research  ;  and 
in  hiter  days,  when  this  beautiful  branch  of  iiiquirv 
has  assumed  so  perfect  a  form,  antl  unravelled  so  many 
of  the  hidden  mysteries  of  Nature,  its  relations  to 
Meteorology  have  been  contemplated  with  redoubled 
interest.  With  the  properties  of  Heat,  and  with  the 
distribution  of  temperature  over  the  varied  and  unequal 
surface  of  the  globe,  Meteorology  necessarily  holds  an  in- 
timate connection*  The  principles  are  singularly  curious 
which  mark  the  gradations  of  climate,  and  disclose  the 
interesting  system  of  changes  by  which  the  atmospheric 
currents  are  produced ;  and  a  fertile  and  instructive 
branch  of  inquiry  is  opened  by  tracing,  amidst  the  ap- 
parent uncertninly  which  characterises  these  diversified 
operations,  something  like  the  existence  of  laws ;  and 
by  endeavouring  to  embody,  in  general  analytical  forms, 
representative  values  for  them.  It  is  thus  that  the 
Meteorologist  has  been  enabled  to  obtain  at  the  level  of 
the  sea,  an  a]>proximative  value  of  the  temperature  of 
bis  place  of  observation ;  and  it  is  some  evidence  that 
a  few  successful  steps,  at  least,  have  been  made  in  the 
inquiry,  when  the  mean  temperature  of  a  place  can 
thus  be  obtaitied,  sometimes  within  the  fraction  of  a 
degree.  Connected  also  with  the  same  inquiry,  is  the 
consideration  of  the  laws  which  mark  ihe  gradntions 
of  temperature*  as  we  ascend  above  the  Earth.  There 
are  approximative  laws  which  the   ingenuity  of  the 


Connected 
with  many 
uf  ilie  most 
inlerestiiig 
brant'lkei  of 
knavkledge. 

With  Che- 
mi3try» 


Hcit. 


Gradatiiin* 
of  climate. 


METEOROLOGY. 


PltDe  of 

perpetual 

frost. 


Meteor-  Scientific  Meteorologist  has  reached,  which  connect 
*****87«  the  temperature  of  the  loftier  ret^ions  of  the  air  with 
^^^^^^"^"^  that  of  strata  more  accessible  to  Man  ;  and  in  following 
up  the  gradual  system  of  chauges- wliich  mask  the  de-- 
crements  of  Heal,  to  the.  point  at-  which  water  conr 
geals,  he  has  been  enabled  to  fix  in  every  latitude  the 
limits  of  perpetual  frost  in  the  air  ;  tracing  it  to  its 
greatest  point  of  elevation  between  the  tropics,  follow- 
ing it  as  it  descends  in  the  temperate  regions,  until  i( 
Vtcissitudeji  sinks  to  its  lowest  possible  level  in  the  frigid  zones.  In 
of  this  great  tracing  also  the  varying  altitudes  of  this  magnificent 
plane.  plane  during  the  uncertain  vicissitudes  of  the  seasons  ; 

marking  its  ascent  during  the  tide  of  summer,  and  its 
descent  when  chilled  by  the  blasts  of  winter ;  its 
Northern  portion  rising,  when  by  the  increments  of  the 
solar  declination  the  temperature  of  Europe  and  Asia 
are  augmented  ;  or  its  Southern  portion  falling,  as  cor- 
responding regions  of  the  globe  lose  a  part  of  the  sun's 
vivifying  power, — the  subject  has  become  connected  with 
many  other  departments  of  the  Natural  Sciences,  with 
the  Geographical  distribution  of  plants,  for  example, 
and  has  given  to  Meteorology  another  claim  to  high  and 
attentive  consideration. 
Radiant  ^^'^  With  all  the  inquiries  connected  with  radiant  Heat, 

Heat.  the  subject  of  Meteorology  is  also  most  intimately  con- 

nected. The  atmosphere  is  influenced  in  different  forms 
by  the  innumerable  objects  of  the  material  world,  each 
having  a  radiating  power  of  its  own,  and  all  exercising 
an  iofluenoe  on  the  air.  To  trace  in  their  fullest 
Bolaifadja-  extent  all  the  conditions  connected  with  solar  radiation, 
^9W  it  became  necessary  for  the  Meteorologrist  to  measure 

its  effects  in  different  latitudes ;  to  follow  its  changing 
influence  through  the  different  months  of  the  year; 
to  estimate  its  progress  during  the  several  hours  of 
the  day;  to  trace  its  power  on  the  varied  tribes  of 
Tegetatiou ;  and  to  discover,  under  all  its  diversified 
circumstances,  its  maximum  force.  In  like  manner,  in 
order  to  trace  the  laws  which  regulate  terrestrial  radia- 
tion, the  Meteorologist  has  found  the  extent  of  its  power 
indiff*erent  latitudes;  compared  its  influence  upon  plains 
and  mountains,  and  measured  its  effects  in  the  several 
months.  All  these  inquiries  have  much  extended  the 
labours  of  the  Meteorologist,  and  opened  to  him  most 
fertile  and  instructive  fields. 

(5.)  While,  by  the  agency  of  the  Thermometer,  these 
interesting  phenomena  have  been  disclosed*  the  Baro- 
meter has  unfolded  the  most  singular  relations  respecting 
the  density  of  the  air.  The  early  cultivators  of  Meteor- 
ology must  have  almost  despaired  of  being  able  to  trace 
any  thing  like  uniformity,  amidst  the  incessant  fluctua- 
tions which  the  Barometer  displayed.  Influenced,  ap- 
parently, by  a  multitude  of  capricious  causes,  it  must 
have  seemed  as  if  no  clue  existed  by  which  any 
resemblance  to  a  law  could  be  detected;  yet  later 
observers,  employing  instruments  of  a  more  perfect 
construction,  and  extending  their  observations  over  a 
longer  period  of  time,  have  arrived  at  many  important 
conclusions  of  the  greatest  interest  to  Meteorology,  and 
to  the  Physical  Sciences  in  general.  One  of  the  most 
useful  of  these,  is  that  equaJity  of  pressure  which  the 
mean  altitude  of  the  Barometer,  at  the  level  of  the  sea, 
has  in  every  latitude  disclosed,  and  which,  as  a  standard 
IB  so  many  interesting  Physical  invebtigations,  is  of 
ioqToT  the  ^^  great  importance.  In  the  applications  of  this 
)aroiiiet«r  instrument,  also,  to  many  important  objects  connected 
oP^st^  with  Physical  Geography;  in  making  us  better  ac- 
yeograebjr.  qn^inted,   far  example,  with  the  varied  irregularities 
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existing  on  the  surface  of  the  globe ;  determining  the 
altitudes  of  the  loftiest  mountains,  flxing  the  elevations 
of  the  sources  of  rivers,  and  of  the  positions  of  cities 
whioh  the.- enterprise  of  Man  has  reaned,  in  many  situa- 
tiojie  far  above  the  level  of  the  sea^;  and  making 
known,  in  all  its  minutest  forms,  the  exact  conditions 
of  the  terrestrial  surface,  an  interest  of  the  most  im- 
portant kind  is  given  to  this  application  of  the  re- 
sources of  Meteorology.  The  refliiemcnts,  also,  which 
have  been  introduced  into  Barometrical  measurements, 
by  the  employment  of  corrections ;  for  the  influ- 
ence of  capillary  attraction,  and  the  accession  of  the 
minutest  atoms  of  moisture ;  the  varied  shapes  which 
the  ingenuity  of  the  analyst  has  given  to  the  for- 
mulae of  computation,  all  impart  deep  interest  to  this 
important  branch  of  Meteorology.  But  it  is  from 
the  delicate  and  uniform  changes  which  the  atmo- 
spheric tides  display,  that  the  Barometer  becomes 
most  important.  In  the  torrid  zone,  these  remark- 
able oscillations  are  disclosed  with  such  admirable 
uniformity,  that  the  Meteorologist  contemplates  the 
horary  changes  of  the  mercurial  column,  with  a  part  of 
the  certainty  which  marks  the  anticipations  of  the 
Astronomer.  And  even  in  the  more  varying  regions  of 
the  temperate  zone,  where  the  changes  from  heat  to  cold 
are  most  capricious,  and  where  the  winds,  ever  chang- 
ing, seem  to  impress  the  character  of  perpetual  uncer- 
tainty on  every  thing  connected  with  the  Barometer,  the 
Meteorologist  has  been  enabled  to  detect  an  analogous 
system  of  changes. 

(6.)  The  state  in  which  aqueous  vapour  exists  in  the 
atmosphere  is  also  another  important  branch  of  Meteor- 
ology, and  has  been  the  object  of  much  anxious  in- 
quiry). It  is  connected  with  all  the  interesting  relations 
of  the  Hygrometer ;  with  the  series  of  laws  r^ulating 
the  force,  the  weight,  and  the  expansion  of  vapour;  the 
discovery  of  the  term  at  which  precipitation  takes  place 
from  an  alteration  of  temperature  ;  the  rate  of  evapora- 
tion under  different  temperatures  and  with  different 
velocities  of  the  wind ;  the  consideration  of  the  altera- 
tion of  volume  which  air  undergoes  from  Heat,  and  from 
the  accession  of  vapour ;  its  alterations  of  density,  and 
the  changes  of  its  Specific  Gravity  in  different  states  of 
saturation. 

(7.)  The  subject  of  dew  likewise  unfolds  to  the  in- 
quiring Meteorologist  very  interesting  properties.  No 
other  investigation  developes  in  a  more  perfect  man- 
ner the  singular  relations  of  radiant  Heat,  and  the 
laws  by  which  caloric  is  communicated  from  one  body 
to  another.  The  vegetable  world  in  particular  opens  a 
fertile  and  most  interesting  train  of  observation.  Of  the 
different  grasses,  each  draws  jfrom  the  atmosphere  during 
the  night  a  supply  of  dew  to  recruit  its  energies,  de*> 
pendent  on  its  form  and  its  peculiar  radiating  power. 
Every  flower  has  a  force  of  radiation  of  its  own,  sub- 
ject to  changes,  during  the  day  and  the  night ;  and  the 
deposition  of  moisture  on  it  is  regulated  by  the  peculiar 
law  which  this  radiating  power  obeys ;  and  this  power 
will  itself  be  influenced  by  the  aspect  which  the  flower 
presents  to  the  sky,  unfolding  to  the  contemplative  mind 
the  most  beautiful  examples  of  creative  wisdom. 

(8.)  With  the  phenomena  of  rain,  its  primary  forma- 
tion^ and  the  principles  which  regelate  its  descent ;  the 
formation  of  hail,  the  consideration  of  the  laws  that 
occasionally  impart  to  it  its  beautiful  crystalline  forms ; 
the  still  mose  delieate.  creation  of  snow,  and  the-  in- 
vestigation of  the  endless  g^ups  to  which  particular 
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t!OfiditiotT5  of  lemperatiire,  and  the  peculiar  circom- 
stiiDres  attendant  on  the  vapour  actually  exiBting"  in 
Ihe  air  ^ve  birth»  it  is  needlera  to  say  how  closely 
Meleorolo^  is  connecleil, 

(9.)  The  formation  and  classification  of  clonds,  the 
tvried  and  incessant  chnircres  wliich  they  present ;  the 
.  Iwn-i  which  regulate  their  suspension,  and  their  s:^adual 
find  sometimes  sudden  destruction  by  rain,  belong;  nil 
to  this  branch  of  MeteoT()lof*'ical  inquiry.  So  aho  the 
ei>Bi»ideration  of  the  laws  which  appear  to  influence  the 
Ibnnatron  of  haloes,  coronae,  parhelia,  &c.  all  af  which 
owe  their  orig-in  to  the  presence  of  aqueous  particles 
tttsttngin  the  air,  place  Meteorologry  Jn  a  most  interest- 
ill^  T«-btTon  to  Light. 

i  h  all   the    phenomena   of   Electricity,  the 

Met  <t  has  claimed  an  intimate  connection,  ever 

Mce  Franklin  identified  ligfhtnin^  with  ihe  ordinary 
eleelric  fluid.  The  first  conception  of  the  thunder  rod, 
WAS  cne  replete  with  magnificence.  To  draw  down 
•ilently  fmm  a  cloud  the  matter,  which,  if  discharged, 
would  hurl  destruction  upon  thousands,  and  destroy  the 
fijicst  monuments  of  Art,  is  an  operation  which  seems  to 
impat  to  the  feeble  hand  of  Man*  a  portion  of  the  power 
fif  the  Snpreme.  The  beautiJiil  phenomena  of  the  Aurora 
Borealts,  illnminatingr  by  their  splendour  those  unex- 
plored reg^ions  of  Nature,  which  are  covered  at  all  times 
with  a  hoary  desolation  ;  their  occasional  descent  into 
the  temperate  zones  of  the  Earth ;  and  the  influence  which 
tlieir  changeful  coruscations  is  «jid  to  exercise  in  pnr- 
liciitar  cases  on  the  Maf*:netic  needle,  have  identified  in 
mil  especial  manner  the  Science  of  Electricity  with  that 

{■  g-eneral  theory  of  winds,  and  fheir  many 

nodilications,  opens  also  another  interesting'  and  in- 
llmeilfe  field  of  Meteorological  inquiry.  To  trace 
tlie  sources  which  produce  those  tremendous  hurri- 
CMies  and  storms,  that  spread  desolation  over  tlie 
Mvest  prospects  of  Nature,  and  which  communicate 
likewise  to  the  ocean  its  awt\ri  character  and  power; 
In  cmnder  the  causes  also  of  local  winds;  to  account 
for  the  economy  of  Nature,  in  providing  for  the  in- 
habitunts  of  the  tropical  regions  the  refreshing  mler- 
chan|^  of  sea  and  land  breezes;  and  for  the  exist- 
ence of  those  periodical  winds,  which  in  some  of  the 
regions  of  the  Eiirlh  perform,  for  definite  periods,  with 
the  most  exact  nnifomiity,  their  stated  and  particular 
CWiiaes ;  facilitating  the  objects  of  navigation,  and 
loipressin^  n  character  of  uniformity  on  the  latitudes 
In  which  they  abound  ;  these,  and  many  other  inquiries 
of  an  analogous  kind,  awaken  in  an  uncommon  degree 
the  attention  of  the  Meteorologist. 

(IS.)  The  cultivation  of  Meteorology  is  cormected 
also,  in  an  especial  manner,  with  many  of  tlie  depart- 
ments of  Natural  History,  With  the  habits  of  particular 
MiinHi^s  it  is  intimately  identified,  the  sagacious  ob- 
server bcin^  enabled  to  anticipate  many  atmospheric 
dtanges  from  an  attentiTe  observation  of  them.  The 
mwnHm  Swallow  has  always  been  considered  as  a 
weatb^r^-guide ;  and  not  only  may  the  approach  of 
raJa  be  citpected  when  she  dips  her  wings  in  the 
iftvam,  but  even  the  gradations  of  cHmale  may  be 
mfked  by  her  approach.  The  voice  of  the  solitary 
Cjow,  Che  clamours  of  the  Pintado,  and  the  activity  of 
Ants,  are  all  indications  of  coming  rain  ;  and  by  the 
mariuer,  tlje  approach  of  the  stormy  Petcrel,  seeking  for 
riliflUifr  under  the  wake  of  his  vessel,  is  regarded  as  the 
harbipg^r  of  a  storm.     So  that  of  the  Fulmar  to  land. 


is  a  sign  to  the  inliabitants  of  St.  Kilda,  that  the  West    Meteor- 
wind  is  very  distant  from  them.  <*^<*9y- 

(13.)   With   the   most    exalted  branch    of   Physical  ^-^v"-^ 
knowledge.   Astronomy,   the  Science   of   Meteoroloffv  ^^'"l^'J'^*''^^ 

1     •  •    i.  .*  1    .-  T        1    .  •    '^  useful  in 

Stands  m  many  mtereslmg  relations.  In  determining  practical 
the  exact  situation  of  a  celestial  object,  the  conditions  Astrooomy. 
of  the  internal  and  external  temperatures  require  con- 
stant obscrvatioii  ;  nor  must  the  movemeutfi  of  the 
Barometer  be  neglected,  when  the  delicate  problem  of 
the  Astronomical  refractions  is  to  be  applied.  Meteor* 
ology  has  indeed  furnished  U>  the  latter  many  of  its 
most  important  elements. 

(14.)  In  the  inquiries  also  connected  with  the  figure  Vi^re  and 
and  extent  of  the  atmosphere,  the  most  beautiful  appli-  extent  of  the 
cations  of  the  law  of  gravitation  have  been  made.     The  atmosphere* 
Mathematician,  in  considering  the  figures  of  ihe  atmo- 
spheres of  the  Planets,  is  necessarily  led,  in  a  peculiar 
degree,   to  notice  the  volume   of  air  surrounding   the 
sphere  whicli  he  inhabits.   Its  spheroidal  form  has  called 
into  actiati  the  most  profound  theories  of  analysis;  and 
the  Meteorologist  rejoices  to  find,  that  the  great  laws 
which  Newton  delivered  respecting  the  system  of  the 
World,  meet  with  some  of  their  most  interesting  appli- 
cations in  that  atmosphere,  whose  incessant  mutations 
it  is  his  constant  object  to  watch  and  record. 

(15.)  In  lliis  rapid  sketch  of  the  relations  of  Meteor-  These  dir- 
ology  to  some  of  the  leading  departments  of  Pliysica!  rerunt  rela- 
Science,   an  attractive  picture  is  exhibited  of  the  im-  ti'*^5of  Me- 
portAncc  and  value  of  the  inquiry.     The  Meteorologist,  j^*^  |*^^l 
while  he  is  engaged,  either  lor  his  amusement  or  in-  imp^ruuce 
struction,  in  tracing   some  of   the   steps  of  the  great  and  value 
system  of  atmospheric  changes;    in  recording  the  in-  wfil»e  in- 
cessant fluctuations    of  the    Barometer,    marking    the  *1^*T^* 
viciasitudes  of  temperature,  or  estimating  the  force  and 
influence  of  aqueous  vafjoin*.  is  thus  preparing,  some- 
times unconsciouslvi  materials  for  perfecting  many   of 
the  olher  Sciences.     While  his  primary  object  is,  per- 
haps, to  arrive  at  some  of  the  elements  connected  with 
the  great  problem  of  climate,  he  is  aiding  the  Astrono- 
mer in  fonning  his  catalogues  of  the  stars.     Tht;  inquiry 
therefore  is  not  only  valuable  in  itself,  but  is  rendered 
doubly  s(»  by  the  relations  which  it  bears  to  so  many  of 
the  other  Sciences, 

(16.)  The  condition  of  Meteorology  at  the  present  Present 
moment  is  one  of  very  great  interesL  Much  has  been  co« tuition  of 
attained,  and  much,  very  much,  remains  to  be  done.  M*^^*^*^'^l<'^ 
The  chief  wants  appear  to  be  improvement  in  the  in- 
atrnments  of  observation,  and  miily  amongst  the  ob- 
flenners.  To  copy  the  example  of  the  most  perfect  of 
the  Physical  Sciences,  Astronomy,  it  may  be  remarked, 
that  that  splendid  department  of  knowledge  has  ach 
vanced  to  its  present  perfection,  by  the  improvemeDta 
that  have  been  gradually  imparted  to  its  instruments 
of  observation,  and  to  the  cautious  and  accurate  deduc- 
tions that  have  been  drawn  from  their  successful  em- 
ployment. In  like  manner  must  Meteorology  advance,  if 
similar  methods  be  adopted.  It  is  true  that  the  elements 
connected  with  the  inquiries  of  this  Science  are  much 
more  uncertain  and  variable ;  but  an  exiennon  ofihejield 
of  observation,  both  as  regards  gpace  and  time,  must  sur- 
mount many  of  them.  The  successive  improvements 
of  llie  Telescope  have  revealed  to  the  Astronomer  un- 
numbered clusters  of  stars ;  and  the  Micrometer,  advaao 
iiig  from  year  to  year  in  improvement,  has  enabled  him 
to  tncasore,  with  unhoped-for  accuracy,  the  tinnutest 
intervals  of  space.  So  must  an  improved  constriKrtioii 
of  the  Barometer  and  other  mstruiwents  employed  m 
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Meteorological  ohsen'iilions,  cfuided  by  a  more  cau- 
tious spirit  of  induction,  lead,  in  process  of  time^  to 
like  satisfactory  results.  When  we  reflect  on  the  g-eueral 
condition  of  Physical  Science,  at  the  lime  when  Bacon 
laid  down  the  rules  according^  to  which  Philosophical 
iiiquirie.s  oug;lit  to  be  profjecnted,  and  contrast  it  with 
its  comiition  now ;  how  by  the  steady  application  of  hi;? 
inductive  precepts  many  of  its  branches,  which  were 
characterised  by  uncertainty  and  doubt,  have  been  re- 
duced to  comparative  certainly  and  order;  it  is  not  too 
much  to  expect,  that  Meteorolon^y.  although  still  sur- 
rounded with  so  much  dilhcully  and  error*  will  here- 
after attain  its  proper  rank  In  the  scale  of  the  Sciences. 
The  indelattpible  recorder  of  atmospheric  chang-es  will 
then  no  lonijer  be  classed  with  the  mere  empiric.  A 
survey  of  the  past  History  of  Physical  knowledg^e  will 
lead  us  to  consider  this  conviction  as  neither  romantic 
nor  umiattjraL 

(17.)  The  g^reat  error  which  the  cultivator  of  Meteor- 
oloi^y  has  to  avoid,  is  thiit  tendency,  which  has  more 
or  less  existed  in  different  stages  of  its  History,  to  a 
premature  generalization  departing  from  the  narrow 
and  cautious  path  which  Bacon  laid  down*  To 
accomplish  an  analysis  of  all  the  complicate<l  phe- 
nomena of  the  atmosphere  into  simple  and  original 
principles,  ought  to  be  the  aim  and  object  of  the  Philo- 
sopher, and  it  is  one  well  worthy  of  his  lofty  ambition 
and  hope.  But  to  proceed  with  success,  **  it  is  neces- 
sary to  ascertain  facts  before  we  begin  to  reason,  and 
to  avoid  generalizing  in  any  instance,  till  we  have  com- 
pletely secured  the  ground  which  we  have  gained.  Such 
a  caution,  which  is  necessary  in  all  the  Sciences,  is,  in 
A  more  peculiar  manner,  necessary  here,  where  the 
very  feels  from  which  all  our  inferences  must  be  drawn, 
are  to  be  ascertained  only  by  the  most  patient  atten- 
tion/** There  is  something  specions  and  seductive  in 
all  attempts  at  general ization  ;  and  it  seems  as  if  the 
mind,  from  the  influence  of  improper  habits,  rather 
clung  to  the  consideration  of  general  principles,  than 
to  those  severe  and  rigorous  modes  of  observ;ition, 
which  the  pure  principles  of  the  Inductive  Lrogic  re- 
quire. But  the  History  of  knowledge  is  filled  with 
the  moat  melancholy  proofs  of  the  absolute  futility 
of  all  attempts  of  the  kind  ;  and  notwithstanding  llie 
splendour  and  success  that  have  resulted  from  the 
application  of  the  legitimate  rules  of  Philosophy  as 
laid  down  by  Bacon,  we  yet  find  a  strong  tendency 
to  violate  them.  It  seems  as  if  the  mind  delighted 
in  hanging  every  thing  on  a  single  point,  and  adopt- 
ing some  principle  as  an  infallible  rule,  to  make 
lie  whole  framework  of  Nature  bend  to  its  dictates. 
It  required  nothing  less,"  says  an  eminent  Pliiloso- 
her,t**than  the  united  splendour  of  the  discoveries 
rough t  to  light  by  the  new  Chemical  School,  to  tear 
le  minds  of  men  from  the  pursuit  of  a  simple  and 
rimary  element ;  a  pursuit  renewed  in  every  Age  with 
n  indefatigable  perseverance,  and  always  renewed  in 
in  ;'*  and  the  History  of  Meteorology  is  filled  with 
Ike  impotent  attempts.  But  checked  as  its  growth 
as  been  by  the  application  of  mistaken  rules,  it 
ust  yet  advance  with  success,  if  the  principles  of 
e  Inductive  Logic  be  rigorously  applied  to  it.  In 
1  the  other  Sciences,}  the  progress  of  discovery  has 

•  Stewart's  PhtiiitofiAy  vf  thf  Mimd,  vol.  i.  p. 400,  3d  edition, 
f  De  Gerairdo,  l/i«r.  dc  Sytt^mea,  lom.  ii,  p,  48K  482. 
J  We  have  here  Apptied  to  Meteorolo^  what  the  eloquent  Duf  Jild 
Stewart  hia  with  to  much  truth  swi  reipecting  the  pecgltar  diflicultiei 


been  gradual,  from  the  less  general  to  the  more  gene- 
ral laws  of  Nature;  and  it  would  be  singular,  indeed,  if, 
in  so  complicated  an  inquiry  as  Meteorology,  one 
which  labours  under  so  many  disiid vantages  peculiar  to 
itself,  a  step  should*  all  at  once,  be  made  to  a  single 
principle  comprehending  all  the  particular  phenomena 
which  we  know.  The  Meteorologist  must  be  content, 
like  tlie  cultivators  of  all  the  other  departments  of 
Natural  Science,  to  advance  by  careful  induction  ;  to 
interrogate  Nature  under  all  her  forms,  and  not  to  aban- 
don the  subject  in  despair,  if  her  responses  he  not  im- 
mediate. 

(!&♦)  There  is  one  peculiarity,  however,  belonging 
to  the  Science  of  Meteorology,  which  distinguishes  it  in 
a  particular  degree  from  all  the  other  Sciences ;  and 
that  is  the  helps  it  may  receive  from  popular  observa- 
tions of  phenomena.  Saussure  has  remarked,*  that 
**  it  is  humiliating  to  those  who  have  been  much  occupied 
in  cultivating  the  Science  of  Meteorology,  to  see  an 
agriciiUtnisl  or  a  wattrman,  who  has  neither  instru- 
ments nor  theory,  foretell  the  future  changes  of  the 
weather  many  days  before  they  happen,  with  a  preci- 
sion, which  the  Philosopher,  aided  by  all  the  resources 
of  Science,  would  be  unable  to  attain.'*  But  there 
are  no  just  grounds  for  the  humiliation  which  the  Swiss 
Philosopher  has  here  aihided  to ;  for  **  the  knowledge 
of  the  Philosopher  di tiers  from  that  sagacity  which 
directs  uneducated  men  in  the  business  of  life,  not  in 
ki/id,  but  in  dfgree,  and  in  the  manner  in  which  it  is 
acquired,*'!  And  when  we  consider,  that  the  agricul- 
turist and  the  waterman  are  always  employed  in  the 
open  air,  with  their  minds  constantly  occupied  with  an 
object  which  interests  them  more  immtdiaUly  than  it 
docs  the  Philosopher,  it  can  be  no  matter  of  surprise 
that  they  often  group  together  fads,  which,  like  the 
instinct  of  animals,  serve  to  guide  tliem  in  their 
predictions.  The  local  sign  which  directs  them  may 
be  a  fog  which  rises  at  a  particular  hour,  in  some 
peculiar  locality,  the  appearance  of  a  cloud  on  the 
summit  of  a  mountain,  to  which  their  attention  has 
been  directed  by  many  early  associations*  or  the  song 
or  migration  of  ccriain  birds.  But  if  these  limited 
interpreters  of  Nature  be  transported  to  new  seats,  ihe 
syml>ols  which  guided  them  in  their  own  locality  will 
no  longer  be  eflicient  ;  and  other  trains  of  observation 
must  he  begun,  to  fit  them  for  their  new  condition.  The 
views  of  the  Plii!osui>her  are  much  more  extended  and 
general.  His  aim  is  not  to  limit  his  conclusions  to  a 
single  locality,  but  to  develop  them  under  their  most 
general  forni  ;  and  it  is  then  that  the  superiority  of  well- 
directed  observations  becomes  manifest.  If,  indeed, 
the  Scientific  Mete<»rologist  could  be  constantly  occupied 
like  tlie  agriculturist  and  ihe  waterman,  in  watching 
the  appearances  of  the  heavens,  our  knowledge  of  at- 
mospheric phenomena  would  soon  be  prodigiously  in- 
creased;  but  unable  thus  to  employ  himselti  it  will  be 
the  object  of  tlie  genuine  cultivator  of  Meteorology  ta 
draw  from  the  experience  of  even  uneducated  men  all 
the  helps  he  is  able. 

(19.)  In  the  present  rage  for  innovation,  and  for 

which  beset  the  Philosopliy  of  the  Mind,  Mtny  of  ihe  reasonings 
of  Stewart,  tuch  U  their  u-ulh  and  geiieralityj  are  as  applicable  lo 
Phy»ic«  a!f  to  MelniphysicL 

•  JCiMait  tur  fHjfyromHrie,  ch.  x, 

t  This  beautiful  aod  hiphly  Philosophic  maxim  is  taken  from 
Stewart's  Outtintt  of  MQrnt  Philosophy ^  p,  4,  4ih  editioQ,  aad  ii 
pecuU«fIy  app)ic4t»le  to  the  tubjccl  before  ua. 
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Tcoting^  up  vfhni  are  commonly  called  popular  supersti-         (23.)  It  has  been  commonly  supposed  that  the  at-     Meteor- 
■lofy*       tions^  much  \aluable  information  may  be  lost.     Many  raosphere  must  contain,  diffused  throughout  it,  minute       o\ogy, 
of  the  common  adages   respecting^   the  weather,  have  portions   of  the  vapours  of  all   those  substances   with   ^-^"V^*^ 
|iiti»be    doubtless  had  their  origin  in  the  observance  of  Meteor-  which  it  is  in  contact,  even  down  to  the  earths  and 
c*lo^cal  phenomena ;  and  that  Philosopher  would  but  metals ;  and  although  the  unknown  ingredients  which 
half  perform  his  duty,  who,  dazzled  by  the  splendid  re-  are   occasionally    mingled   with    the    atmosphere-,   and 
suits  which  modern  Science  now  discloses,  Khould  aban-  which  impart  to  it  deleterious  properties,  arc  either  of 
dcin  without  any  examination  the  traditions   that  time  too  subtile  a  nature,  or  present  in  too  small  a  propor- 
bii»  banded  down.     There  are  some  phenomena  of  the  lion,  to  be  discovered  by  our  imperfect  instnmienls,  yet 
atmosphere,   which  seem  to    have  suggested   to  Man  Mi\  Faraday   has  shown,  in  the  Philomphical  Trcfir?- Mr,  Fa  ra- 
ni  difcrcnt  conditions   of  his  state,  ideas  and    forms  actions  for  182l>,  that  a /imtf  exists  to  the  production  of 'W*  *^'*' 
of  expression  of  the  same  common  kind.     In  investi-  vapour  ot"  imy  tension  by  bodies  placed  in  vacuo,  or  in  J;^ft7o*vjif 
gating  these,  under  the  dark  and  shadowy  forms  which  elastic  media»  beneath  which  limit  they  are   perfectly  porixation. 
ibe   mutations   of  language   have    imparled   to   them,  fixed* 

much  important  information  may   be   disclf»sed  ;  and         (24.)  Two  views  have  been  entertained  of  the  nature  Chemical 
connected  as  many  of  Ihem  arc  with  cycles  and  periods  of  the  union   which  exists  among  the  several  tslastic  <^o"«^'^"'^"'* 
of  observation,  they  possess  a  very  high  value.     Some  fluids  constituting  the    atmosphere.      By   the  greater  ^^    t'^^* 
attempt  at  a  classification  of  the  phenomena  to  which  part  of  Chemists  it  1ms  been  considered  as  a  Chemical  ^  ^^ 
these  traditions  relate,  would  not  be  unproductive  of  compound,  chiefly  from  the  uniform  nature  of  its  corn- 
advantage.     Most  of  them  have   some    fbyndation    in  position,  ajid  from  the  fad  that  its  several  ingredients 
Nature,  and  it  is  at  least  prudent  for  a  Philosopher  to  do  not  separate  and  arrange  themselves  according  to 
keep  them  in  view  in  the  course  of  his  inquiries.  their  relative  Specific  Gravities.     Mr  Dalton  was   the 
(20.)  It  is  thus  by  watching  appearances,  and   dili-     first  who  presented,  under  a  distinct  point  of  view,  the 
gtently  recording  phenomena,  generalizing  observations,  re  mark  idjle  theory,  that    of  the  various    elastic    fluids 
and  disclosing  in  their  fullest  extent  the  grand  system  constituting  the  atmosphere,  the  particles  of  oue  have  Mechanical 
of  signs  by  which  Nature  works,  that  Meteorology  will  neither  attractive  nor  repulsive  power  towards  those  of  ^^'^'^'^"^'^° 
advance  to  that  perfection  which  its  ardent  cultivators  another,  but  that  the  weight  or  pressure,  tipon  any  one  mosiIe*re. 
desire.           *  pyrticle  of  any  finid  mixture  of  this  sort,  arises  solely 

from  the  particles  of  its  own  kind.     According  to  this 

Constitution  of  (he  atmojtphcrc,  hypothesis,  oxygen,  azotic,  and   carbonic  acid  gases 

rat  X  fin.            if             r  it       J          i         •  ^^Y  ^^^^^  together  under  any  pressure,  and  at  anv  tem- 
pt.) The  |rr«it  volume   of  the  atmosphere  is  com-  „„^i..,^„   „,i^u         i     r  ii.  -      *i        u  t  ' 
^  *  ^r                  .1      1     r    ii   -J     .1      .u  1^    r  .  K'  u  perature,  while  each  of  them  occupies  the  who  c  space 
posed  of  permaneny  elastic  fluids,  the  whole  of  which  in   .,    i   r        h      t7«     t    -          i-     .     c  ^t        .  i* 
'         ,      *  jt        .t.    "^    r         r  .u    V     a   1-     *i      1          r  allotted  for  all     Eoch  mgredient  of  the  atmosphere. 
'  are  retamed  on  the  surface  of  the  Earth  by  the  law  of  „^^^,.r„     .    ii.%,  „-              z*    -*                        *        * 

».  ..  An         r        *  •     1  t,         1  1  accordmg  to  this  view,  exerts  its  own  separate  pressure 

fffavitatron.     All    eudmmetncal  processes,   when  skil-  *     ^„ .«  ?*■        iu  r  ^»     t»  .        j  i^  ^  n= 

&  ,1  ..  ,  *  •       *u  t  1  r        ii  *"  supporting  the  mercury  of  the  Barometer,  and  per- 

fiilly  performed,  concur  m  proving  that,  apart  from  the  r^^^l        „  ri     n  .1         .        *        i      *  .    -    ^J 

7*^.        -ti  ^1.1  t*  forms,  says  Dr.  Henry,  the  part  assigned  to  it  in  the 

cailjonic  acid  and  aqueous  vapour  which  are  present  m  fol|owin<y  i  H    -  b  * 

alfflospheric  air,  100  volumes   consist  of  79   oxygen,  ° 

and  21  nitrogen;  or,  includinir  the  two   former  ingre-  hichetof 

dients,  that  it  is  constituted,  at  I  mean  temperature  and  jhe  nitrogen  gas  exerts  a  pressure  equivalent  to'"S 

pressure,  of  The  oxygen  gas ,      6.18 

Nitrogeo  gas. . , .   77.5  by  measure,     75.55  by  weight.  ^^  aqueous  vapour .      0.44 

Oxygen  gas 2hO     23.32  The  carbonic  acid  gas 0.02 

Aqueous  vapour .      1.42  ,.» L03 

Carbonic  acid . .  .     0.08 0. 10  30.00 

100.00  100.00  (2^0    h\  the  Philosophical  Tramaciiom  for  1826,  Latest  viem 

Mr.  Dalton   has  entered  into  an  extended  view  of  the  <>f  Mr.  Dd- 
(22.)  It  is  the  business  of  Chemistry  to  unfold  the  principles  by  which  he  conceives  the  constitution  of  the  f""Tcipect- 
4eliedte    processes    by   which    these  ditferent  relations  atmosphere   may  be   regulated;  and  to   illustrate   his '^^  ^^^  *^^"" 
•le  determined,    and    for   the^e   we   refer    the    reader  views,  he  imagines  two  equal  cylindrical  tubes,  A  and  fhe^aimo"^ 
to  oor  Essay  on  that  Science  ;   but  we  may  notice  here  B,  to  exist  in  contact  with  each  other,  perpendicular  to  sphere.  " 
the  remarkable   fact,  that   with   the   exception  of  the  the  horizon,  of  indefinite  lengths,  closed  at  the  bottom^ 
aqueous  vapour,  the  quantity  of  which  varies  with  the  but  open  at  the  top.     Into  the  tube  A  he  supposes   an 
temperature,  a3  will  be  hereafter  explained,  the  «jther  atmosjjhere   of  hydrogen  to  be  introduced,  equivalent 
ingredients    of  the    atmosphere   bear    at  all   limes,  in  to  a  mercurial  column  of  30  inches ;  and  into  the  other 
^  every  region  of  the  globe,  whether  on  the  summits  of  tube  B,  an  atmosphere  of  carbonic  acid  gas,  capable 
n^'thc  loftiest   molintains.  or  at  the  lowest  levels  of  the  also  of  supporting   a  column  of  30   inches  of  q nick- 
deepest  valleys,  the  same  relative  proportion  to  each  silver.     Now  supposing,  he  says,  these  atmospheres  to 
I  (Jther.    Thus,  air  from  the  Alps  analyzed  by  the  younger  remain,  for  an  instant,  of  uniform  density  throuo-hout  the 
,^^*^' Saussure,  from  Spain  by  De  Marti,   from  France  and  extent  of  each  column,  and  that  density  to  be  the  same  as 
Egypt  by  Berthollet,  from  England  and  the  Coast  of  exists  at  the  surface  of  the  Earth,  the  altitude  of  the 
Guinea  by  Davy,  from  the  Peak  of  TeneriflTe  and  from  atmosphere  of  hydrogen  would  be  about  66  mites,  and 
near  the  summit  of  the  Andes  hy  Humboldt,  and  from  that  of  the  carbonic  acid  about  3,3  miles  ;  these  hei<>-hts 
the  still  loftier  elevation  of  22,000  feet  by  Gay  Lnssac  being  to  each  other  nearly  in  the  ratioof  20  to  1.    And 
and  Thenard,  all  gave  results  approaching  as  nearly  as  if  these  atmospheres  be  afterwards   expanded  to  their 
poiiible  to  each  other.  natural  extent,  equal  elasticities  of  the  two  gases  would 
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be  found  to  exist  at  aliitudai»  also  in  the  ratio  of  20  to 
1 ;  that  is«  if  at  two  miles  of  elevatkm  the  atmosphere  of 
oarbonic  acid  supported  15  inches  of  mercury,  that  of 
hydrogen  would  support  the  same  at  40  miles'  elevation. 
Conceiving  now  these  atmospheres  to  have  acquired 
their  perfect  equilibrium,  Mr.  Dalton  imagines  Bume- 
trous  air-tight,  horizontal  partitions  to  be  formed  across 
the  tubes,  at  equal  intervals  from  the  ground  upwards ; 
these  intervals  being  either  a  foot  or  a  mile,  as  may  suit 
our  purpose. 

(26.)  Supposing  now  a  communication  to  be  opened 
between  each  two  horizontal  portions  of  the  tubes, 
an  intermixture  of  the  gases  would  follow,  and  finally 
such  an  equilibrium  be  obtained,  that  one-half  of  the 
gas  existing  at  first  in  each  division,  would  pass  into  the 
division  opposite,  and  the  other  half  remain  in  its  ori- 
ginal position.  The  whole  weight  of  the  gases  in  each 
entke  tube  would  dierefore  be  unchanged,  and  equi- 
valent as  before  to  30  inches  of  mercury,  half  in  each 
tube  being  carbonic  acid,  and  half  hydrogen  gas. 

(27.)  In  tracing  the  conditions  of  the  gases  as  we 
•aeend  in  the  tubes,  great  differences  would  be  found 
to  exist,  both  as  reg^ards  volume  and  weight.  In  the 
lowest  division  we  should  find  equal  volumes  of  carbo- 
nic acid  and  of  hydrogen.  At  the  height  of  two  miles, 
one  volume  of  the  former  g^  would  be  found  mixed 
with  two  of  the  latter ;  at  four  miles*  elevation,  the 
carbonic  acid  would  be  to  the  hydrogen  nearly  as  one  to 
four ;  and  at  40  miles  all  the  carbonic  acid  will  have 
probably  disappeared,  but  the  hydrogen  would  remain 
of  one-half  its  density  in  the  primitive  cell.  Above  the 
limits  of  the  carbonic  add,  wherever  it  may  be,  nothing 
but  hydrogen  gas  would  be  found  in  each  tube,  up  to 
the  limits  of  the  hydrogen  atmosphere. 

(28.)  Afkr  a  complete  equilibrium  has  taken  place 
between  every  two  adjacent  cells,  Mr.  Dalton  conceives 
the  horizontal  divisions  to  be  withdrawn.  TTie  descent 
of  the  upper  part  of  the  hydrogen  column  in  each  tube 
will  be  immediate,  as  there  will  be  vacuities  to  be  filled 
up  in  it.  The  same  would  take  place  in  the  column  of 
carbonic  add,  but  the  great  body  or  weight  of  the  mixed 
atmospheres  would  remain  unchanged,  excepting  a 
slight  condensation.  The  column  of  hydrogen  in  each 
tube  would  support  15  inches  of  mercury,  and  in  all 
respects  would  resemble  the  upper  half  of  the  first 
column  A,  of  hydrogen,  that  supported  30  inches,  ex- 
cepting a  slight  di^rence  occasioned  by  distance  from 
the  earth  and  temperatore  ;  and  the  same  may  be  said 
of  the  carbonic  acid  column  in  each  tube. 

(29.)  But  would  this  constitution  of  the  mixture, 
Mr.  Dalton  asks,  be  permanent?  Would  a  mixed 
atmosphere,  which,  in  fact,  as  a  whole,  consisted  of  equal 
^im§hU  of  cavbonic  acid  and  hydrogen,  continue  to  ex- 
hibit, at  the  sur&ce  of  the  Earth,  equal  volumes  only  in 
mixtisre  ?  Or,  oa  the  other  hand,  would  not  the  whole 
1m  wrought  up  is  due  time  into  one  uniform  composi- 
tiOB  hi  all  its  extent,  of  twenty  volumes  of  hydrogen 
with  one  of  carbonic  add,  as  many  suppose  to  be  the 
nature  of  the  Earth's  atmosphere  with  regard  to  its  com- 
ponent pajis  ?  To  these  questions,  Mr.  Dalton  replies, 
by  ofasttving,  that  from  what  we  know  of  the  nature  of 
luixed  gases,  each  of  the  two  gases  vrould  be  disposed 
Ui  the  ssHc  BiaDner  as  If  the  other  was  not  present. 
Xhay  would  be  niaed  in  equal  volumes  at  the  Earth's 
s|»foce4  the  carbonic  acid  would  rapidly  diminish  in 
density  as  it  ascends,  termlnattng  perhaps  at  28  or  90 
qUcs  of  elevation ;  and  the  hydrogen  would  dou^ 


duBiinisfa  in  dendty,  termioatiiig  perhaps  at  an  altitude 

of  eleven  or  twelve  imndred  niks.  «*9^- 

(iO.)  In  applying  this  doctrine  to  the  Earth's  atmo-  '^  -  ^  "'- 
sphere,  supposing  it  to  be  in  a  quiescent  state,  Mr. 
Dalton  neglects  the  carbonic  acid  and  aqneoos  vapour, 
as  inconsiderable  in  weight,  and  fixing  the  weight  of 
the  atmosphere  at  30  inches  cf  Mercury,  he  fkids  ^^ 
of  30=:6.3  inches,  for  the  wdght  of  the  oxygenous 
atmosphere ;  and  -^f^  of  80  =r  23.7  inches,  for  the 
weight  of  the  atmosphere  of  azote,  since  the  weights  of 
the  respective  atmospheres  in  this  view  are  proportional 
to  the  vohimes  found  at  the  surface  of  the  Earth,  and 
totally  independent  of  their  Specific  Gravities.  The 
weight  of  the  aqueous  vapour  being  variable,  he  fixes 
at  0.4  inches  of  mercury,  and  that  of  the  carbonic  add 
at  0.03  inches. 

(31.)  This  train  of  investigation  has  been  conducted 
on  the  supposition  of  a  quiescent  atmosphere,  or  of  one 
in  a  state  of  perfect  equilibrium.  How  the  case  would 
be  with  regard  to  the  Earth's  atmosphere,  such  as  it 
actually  is,  in  a  state  of  continual  agitation,  it  is  not 
easy  to  ascertain  ;  and  it  is  besides,  says  Mr.  Dalton, 
rather  a  question  to  be  decided  by  experiment  and  ob- 
servation than  by  theory.  Mr.  Dalton,  it  appears,  has 
a  series  of  observations  already  made  on  this  important 
subject ;  and  he  has  promised  to  add  them,  as  a  sup- 
piemen  t,  to  the  paper  from  which  these  interesting  ex- 
tracts have  been  made. 

(32.)  The  labours  of  Mr.  Dalton,  on  the  constitu- 
tion of  the  atmosphere,  have  become  the  foundation  of 
much  of  our  knowledge  in  this  important  department  of 
Sdence ;  and,  accordingly,  Mr.  Daniel!,  the  latest  writer  Inquines  a 
on  the  subject,  has  grounded  his  inquiries  entirely  on  Mr.  Duiid 
the  principles  established  by  the  Manchester  Philoso- 
pher.    In  his  Essays  on  the  Constitution  of  the  Atmo- 
Shsre,  Mr.  Daniell  has  divided  his  inquiries  into  four 
ancbes.     In  the  first  part,  investigating  the  habitudes  Divi&ion 
of  an  atmosphere  of  perfectly  dry,  permanently  elastic  '"to  fo«r 
fluidt  under  particular  conditions;  in  the  second,  those  P^^* 
of  an  atmosphere  ofpure^  aqueous  vapour ;  in  the  third, 
the  compound  relations  arising  from  a  mixture  of  the 
two  ;  and  in  the  fourth,  the  application  of  such  pritteiples 
as  the  former  sections  of  his  inquiry  may  have  dischsedj 
to  some  of  the  observed  phenomena  of  the  atmosphere  of 
the  earth. 

(33.)  In  tracing  the  habitudes  of  an  atmosphere  of  Investigt- 
perifectly  dry,  permanently  elastic  fluid,  surrounding  a  tionofihe 
sphere  in  a  state  of  rest,  of  uniform  temperature  in  all  con^itign* 
its  parts,    and   to  the   centre   of  which  it  gravitactes  pj»  ^thT* 
equally,  Mr.  Daniell  first  shows  that  its  height,  density,  temperatai 
and    elasticity   must    be  everywhere    equal  at   equal  unitonn. 
elevations ;  and  that  the  column  of  mercury  which  it 
would  support  in  the  Barometer,  would  be  everywhere 
the  same  at  the  surface  of  the  sphere.    This  is  a  nece8<» 
sary  consequence  of  the  law  of  Hydrostatics.     The 
second  condition  is,  that  its  density  must  decrease  in  a 
geometrical  progression,  in  ascending  through  equal 
stages  to  its  higher  regions,  because  the  density  must 
be   everywhere    proportional    to    the   superincumbent 
weight;  and,  thirdly,  that  its  sensible  heat  must  de- 
crease progressively  fitMn  below  upwards. 

(34.)  Mr.  Daniell  next  supposes  the  temperatope  The  tem« 
of  the  sphere  to  rise  generally  and  equally  in  all  its  p«»t«re  ti 
parts,  and  traces  the  consequent  increase  oi  elasticity,  J^J^**"^* 
and  total  augmentation  of  hd^t.  There  beiag  no  equally  in 
alteration  in  the  ponderable  matter  of  the  vertical  sec-  all  iupvt 
tions  into  which  the  atmosphere  may  be  supposed  to' 
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be  divided,  the  total  pressure. will  reoiaiD.the^ninc  aa 
before,  and  the  Farometer  at  the  base  remain  imaf- 
ieetod^;  but  a»  a  difierent  distribution  of  the  weight  in 
the  difimot  horiaanul  sections:  must  take  plaoe,  the 
altitude  of  the  mensurial  oolimm  will  be  changed  in  every 
other  situation^ 

(35.)  Advancing  a  step  higher  in  his  inquiry,  Mr. 
Dftnieil  next  imagines  the  temperature  of  the  sphere 
.  roond  which  tbe  atmosphere  is  difiiised,  to  increase  by 
M^'firom  ®<1°A^  increments  from  the  Poles  to  the  Equator;  and 
de  Pbles  to  assuming  zero  for  the  temperature  at  the  former,  sup- 
ittEqutor.  poses  that  of  the  latter  to  be  80®.  By  limiting  the 
pressure  of  the  atmosphere  to  30  inches  of  mercury  at 
aO  parts  of  the  surface  of  this  sphere,  the  elasticity  of 
lbs  air  muit  remain  constant,  but  its  Specific  Gravity  at 
Um  Poles  WtU  be  much  greater  than  at  the  Equator,  and 
hence  the  atmospheric  column  in  the  Polar  regions  must 
be  proportionally  shorter  than  that  in  the  Equatorial. 

(86.)  The  unequal  densities  of  the  aerial  columns 
must  produce  a  current  from  the  Poles  to  the  Equator ; 
but  as  the  difierence  of  gravity  becomes  less  as  we 
ascend  from  the  surface,  and  at  a  certain  point  is  neu« 
tralized ;  so,  on  the  other  hand,  the  elasticity,  which  is 
constant  at  the  surface,  varies  with  the  height ;  and  the 
barometer  stands  higher,  at  equal  elevations,  in  the 
equatorial  than  in  the  Polar  column.  This  dispropor- 
tion increasing  with  the  elevation  must,  at  some  defi- 
nite elevation,  much  more  than  compensate  for  the 
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uneqpal  density  of  the  lower  strata,  and  thus  occasion 
a  counter-flux  from  tlie  Eqnator  to  the  Poles. 

(37.)  These  difierences  of  gravity  and  elasticity  may 
be  regarded  as  distinct  and'opposite  powers,  their  foroes 
being  measured  upon  the  same  scale.  The  excess  of 
gravity  may  be  estimated  from  the  consideration,  that 
the  pressures  of  equal  columns  are  as  their  Specific 
Gravities;  and  as,  by  Mr.  Daniell's  supposition,  this? 
excess  of  gravity  is  unopposed  at  the  surface  of  the* 
sphere  by  any  excess  of  elasticity,  so  is  it  the  exactt 
measure  of  the  force  with  which  a  Polar  atmosphere 
would  press  Upon  an  Equatorial,  supposing  the  two  ini 
juxtaposition.  The  same  excess  of  gravity  is  also  the' 
measure  of  the  pressure  which  would  be  required  at  thei 
Equator  to  equalize  its  density  with  that  of  the  Poles.- 
Could  this  increase  of  pressure  actually  take  place^^ 
the  aerial  current  would  be  reversed,  and  flow  with  the 
same  force  from  the  Equator  to  the  Poles,  the  current 
being  now  occasioned  by  excess  of -ela8ticity>  as  it  yfa^a 
before  caused  by  excess  of  gravity. 

(38:)  After  assigning  limits  to  the  elevations  of  these  niminitive 
currents,  Mr.  Daniell  proceeds  to  estimate  their  velo-  Table, 
cities,  and  then  fbmishes,  as  in  the  following  Table,  the 
elasticity.  Specific  Gravity,  and  temperature  of  such  an 
atmosphere,  calculated  upon  his  peculiar  data,  for 
every  ten  degrees  of  latitude,  from  the  surface,  by  equal 
altitudes,  to  the  height  of  30,000  feet. 


Table  L — Numerical  Values  of  the  Elasticity,  Specijic  Gravity,  and  Temperature,  fir  every  Ten  Degrees 
of  LaUude^  of  an  Atmosphere  of  Ory  Air  surrounding  a  Sphere  unequaUy  heated  from  the  Poles 
io  tA§  Eguaiort  together  with  the  Decrease  of  eachf  due  to  different  Elevations, 


HofoL 

Ptolei. 

Utitode  80. 

Latitude  70. 

Latitude  60. 

Latitude  50. 

rM. 

n-i^ 

B.Onr. 

TMV- 

Mimx.. 

&aff»v. 

T.BII. 

Start. 

8.nrar. 

T^p. 

ElMt. 

S.OnT. 

Tamp. 

»««. 

S.Gnv. 

Temp. 

a 

so.ooo 

1.06666 

0 

30.000 

1.06038 

3.2 

30.000 

1.04685 

9.6 

30.000 

1.02707 

19.2 

30.0001.00000 

32 

MOO 

23.597 

.86935 

-18.6 

23.652 

.86542 

-15.2 

23.707 

.85684 

-  8.5 

23.793 

.84427 

1.5 

23.949 

.82656 

14.8 

IWOO 

18.587. 

.70856 

-37.8 

18.630 

.70637 

-34.3 

18.724 

.70140 

-27.3 

18.893 

.69405 

-16.9 

19.106 

.68321 

-  3.1 

15000 

14.591 

.57752 

-58.8 

14.642 

.57654 

-55.1 

14.775 

.57407 

-47.7 

14.962 

.57061 

-36.8 

15.229 

.56472 

-22.4 

SDOOO 

11.411 

.47071 

-82.1 

11.484 

.47057 

-78.2 

11.617 

.46991 

-70.2 

11.827 

.46904 

-58.8 

12.044 

.46677 

-43.6 

SOOO 

».9M> 

.38805 

-109.1 

,8.965 

.38408 

-104.7 

9.102 

.38463 

-96.3 

9.314 

.38558 

-83.8 

9.579 

.38582 

-67.5 

3M00 

6.906 

.31270 

-140.3 

6.978 

.31352 

-135.7 

7.100 

.31483 

-126.5 

7.302 

.31699 

-112.7 

7.566 

.31890 

-95.1 

Height. 

lAtitude  40. 

Latitude  30. 

Latitude  20. 

Latitude  10. 

Equator. 

Fart. 

mrt. 

8.Gfsv. 

Tcop. 

Bart. 

8.0f«T. 

T«.p. 

EUtt. 

8.  UrmT. 

T«Bp. 

Elart. 

8.  0»r. 

T«.p. 

ElMC. 

S.Otmv. 

T«np. 

0 

30.000 

.96668 

48 

30.000 

.93960 

60.8 

30.000 

.91978 

70.4 

30.000 

.90625 

76.8 

30.000 

.00000 

80 

5009 

24.072 

.80402 

31.4 

24.215 

.78533 

44.6 

24.279 

.77135 

54.5 

24.319 

.76160 

61.1 

24.342 

.75737 

64.4 

10660 

19.338 

.66878 

14.1 

19.531 

.65639 

27.9 

19.675 

.64693 

38.1 

19.738 

.64017 

44.9 

19.779 

.63735 

48.4 

1566a 

1».»» 

.55629 

—  4:3 

15; 739 

.54663 

10. 

15.898 

.54258 

20.7 

16.012 

.53806 

27.7 

16.060 

.53640 

31.4 

20000 

12.409 

.46273 

-24*5 

It.  673 

.45856 

-  9.4 

12.811 

.46507 

1.7 

12.974 

.45220 

9.3 

13.043 

.45150 

12.8 

.29000 

9.915 

.38489 

-47 

to. 162 

.38327 

-31.2 

10.342 

.38166 

-19.4 

10.467 

.38010 

-11.6 

10.521 

.37980 

-  7.6 

wOOTV 

.7.852 

.32016 

--75.3 

8.135 

.32035 

-55.9 

8;313 

.32010 

-43.2 

8.424 

.31948 

-35. 

8.483 

.31980 

-30.7 

(39.)  Th^fbree  of  the  Polar  and  Equatorial  currents,  as  estimated  on  the  same  hypothesis,  is  given  in  'he 
■ntlMe. 
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Table  II. — Showing  the  Faroe  of  the  Currents  for  different  Heights  at  every  Ten  Degrees  of  Latitude, 


Height. 

UtitudM90&80. 

Utitudes  80  &  70. 

Utitudeft70&60. 

Utitudes  60  &  50. 

Lfttitades50&40. 

P^ct. 

BUaC 

B.  Onv. 

B«L 

Btm. 

8.  On*. 

Bal. 

Elast. 

8.  OlBT. 

Bid. 

BUrt. 

8.  OnT. 

B.1. 

BlMl. 

8.GnT. 

B«L 

0 

— . 

+  .178 

+  .178 

— 

+  .387 

+  .387 

— 

+  .575 

+  .575 

•« 

+  .810 

+  .810 

— . 

+  1.034 

+1.034 

•     5000 

-.055 

+  .112 

+  .057 

-.055 

+  .246 

+  .191 

-.086 

+  .367 

+  .281 

-.156 

+  .631 

+  .375 

-.123 

+  .693 

+  .570 

10000 

-.043 

+  .062 

+  .019 

-.094 

+  .142 

+  .048 

-.169 

+  .214 

+  .045 

-.213 

+  .325 

+.112 

-.232 

+  .449 

+  .217 

15000 

-.031 

+  .028 

-.023 

-.133 

+  .070 

-.063 

-.194 

+  .101 

-.093 

-.260 

+  .176 

-.084 

-.296 

+  .261 

-.035 

20000 

-.073 

+  .004 

-.069 

-.133 

+  .021 

-.112 

-.210 

+  .025 

-.185 

-.217 

+  .068 

-.149 

-.365 

+  .126 

-.239 

25000 

-.065 

-.013 

-.078 

-.137 

-.015 

-.152 

-.212 

-.028 

-.240 

-.265 

-.007 

-.272 

-.336 

+  .029 

-.307 

30000 

-.072] -.023 

-.095 

-.122 

-.039 

-.161 

-.202 

-.062 

-.264 

-.264 

-.057 

-.321 

-.286 

-.036 

-.322 

UUtudM  40  &  30. 

UUtudes  30  &  20.    1 

Latitudes  20  &  10. 

Utitudes  10  k  0. 

1 

BUM. 

8.0i«T. 

Bd. 

BUM. 

8.  OnT. 

BaL 

BUM. 

&OnT. 

JM.    ' 

Elut. 

8.  GnT. 

BaL 

..^ 

+  .854 

+  .854 

_ 

+  .648 

+  .648 

— . 

+  .447 

+  .447 

— 

+  .208 

+  .208 

-.143 
-.193 

+  .697 
+  .408 

+  .454 
+  .215 

-.064 
-.144 

+  .456 
+  .309 

+  .392 
+  .165 

-.040 
-.063 

+  .322 
+  .222 

+  .282 
+  .159 

-.023 
-.041 

+  .141 

+  .094 

+  .118 
+  .053 

Vuwer  Polar  Current. 

-.214 

+  .245 

+  .031 

-.159 

+  .197 

+  .038 

-.114 

+  .150 

+  .036 

-.048 

+  .056 

+  .008 

J 

-.264 

+  .133 

-.131 

-.138 

+  .114 

-.024 

-.163 

+  .093 

-.068 

-.069 

+  .024 

-.045 

"i 

-.247 

+  .061 

-.196 

-.180 

+  .052 

-.128 

-.125 

+  .051 

-.074 

-.064 

+  .010 

-.054 

VUppcr  Equatorial  Current 

-.283 

-.008 

-.291 

-.178 

+  .008 

-.170 

-.111 

+  .021 

-.090 

-.059 

-.011 

-.070 

J 

1 

Remarks  on  (^^0  ^^  ^^J  ^^  remarked,  with  reference  to  these 
the  precede  Tables,  that  a  change  of  temperature,  which  equally 
log  Tablev  pervades  a  column  of  air  throughout  its  whole  length, 
may  effect  an  adjustment  of  density  without  disturbing 
the  equiponderant  mercurial  column  situated  at  its 
base ;  but  the  force  of  the  compensating  currents  will 
be  altered,  and,  under  some  circumstances,  their  courses 
even  changed.  An  alteration  of  temperature,  for  ex- 
ample, in  latitude  50°,  will  increase  the  force  of  the 
current  from  latitude  60^  to  50°  in  its  original  direction, 
while  that  from  50°  to  40°  will  be  reversed  :  the  wind, 
which  had  blown  on  the  surface  between  the  former 
parallels  with  a  force  of  0.810  inches,  being  increased 
to  2.560  inches ;  and  that  which  moved  between  the 
latter  parallels  with  a  force  of  1.034  inches,  blowing 
now  in  the  opposite  directions  with  a  force  of  0.840 
inches.  Corresponding  changes  of  velocity  and  direction 
ensue  in  the  upper  currents,  and  thus  the  compensation 
of  pressure  takes  place. 

(41.)  Any  cause  also  which  tends  to  diminish  gra- 
dually the  Specific  Gravity  of  a  permanently  elastic  fluid 
column  at  its  base,  or,  on  the  contrary,  to  augment  its 
temperature  at  its  superior  limit,  will  affect  it  through 
its  entire  length ;  so  that,  if  its  heat  be  slowly  increased 
below,  its  temperature  must  rise  from  one  extremity  to 
the  other,  and  vice  versa.     But  altiiough  such  a  change 
may  take  place,  without  increasing  the  length  of  the 
mercurial  column  at  its  lower  extremity,  at  all  higher 
Btatlons  the  Barometer  will  rise. 
Effects  of  an      (42.)  Let  us  next  follow  Mr.  Dnntell,  when  he  ima- 
increase  of  gjueg  heat  to  be  communicated  to  the  upper  strata  of 
ofT^upper  ^^*    atmosphere,   and  which,  from    some  temporary 
strau  of  the  cause,  does  not  originate  in,  or  extend  to  the  lower, 
atmosphore.  For  this  purpose,  he  supposes  some  increase  of  tem- 
perature at  a  definite  altitude.    The  influence  of  the 


heat  communicated  will  be  felt  in  the  superior  strata, 
but  those  in  the  lower  regions  must,  by  the  supposi- 
tion, remain  unchanged.  The  first  effect  which  results 
will  be  an  augmentation  of  elasticity  in  the  upper  beds 
of  the  atmosphere,  which,  exerting  its  force  upon  the 
high  Equatorial  current,  will  accelerate  its  velocity  on 
one  side,  and  diminish  it  on  the  other.  The  expanding 
air,  not  being  laterally  confined  by  a  proportionate  ex- 
pansion of  the  neighbouring  sections,  will  not  accumu- 
late above,  but,  flowing  off,  will  cease  its  vertical  pres- 
sure upon  that  column.  The  upper  regions,  therefore, 
will  be  rarefied,  and  become  lighter,  and  pressing  with 
less  weinrht  upon  the  lower,  the  Barometer  will  fell  at  the 
surface  of  the  sphere,  in  proportion  to  the  degree  of 
expansion.  The  density  of  an  elastic  fluid  being  the 
result  of  its  gravity  acting  upon  its  elasticity,  by  the 
reaction  of  these  powers,  any  change  in  the  vertical 
column  must  be  communicated  instantaneously  through- 
out its  entire  length,  and  no  inequality  of  density  can 
for  a  moment  exist. 

(43.)  To  generalize  still  further,  let  us  again  imagine 
witli  Mr.  Daniel],  the  local  accession  of  heat,  instead 
of  pervading  at  once  the  whole  of  either  horizontal  sec- 
tion, to  commence  at  some  definite  point,  and  gradually 
extend  itself  in  depth.  Tlie  disturbing  cause  will  then 
affect  the  lower  current,  and  the  expanding  volumes 
of  air,  not  being  checked  by  a  simultaneous  increase  of 
elasticity  in  the  adjoining  columns,  will  rush  forward 
with  accelerated  velocity,  and  the  diminution  of  density 
occasioned  by  the  excessive  drain  will  be  distributed 
throughout  the  column  by  mechanical  adjustment  The 
fall  of  the  Barometer  would  be  proportionate  to  the 
extent  to  which  the  rise  of  temperature  would  reach  in 
this  progressive  manner.  A  small  increase,  thus  ope- 
rating, will  produce  the  same  amount  of  depression,  as 
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if  a  gTcaler  eitpansion  had  been  excrtodin  a  more  limited     Barometer  is  exhibited  of  a  small   partial  increase  of    Mfteor^ 
S{»ae<e,  temperature,  g^radually  exlenditig'  itself  throug'hotit  the       o'f'gy* 

(4-1.)  In  the   following  Table»  the  effect  upon  the     aerial  column,  in  ccnfonnity  to  tlie  preceding  changes. 

Table  IIL — Showing  the  Effect  upon  the  Barometer  of  a  small  partial  Increate  of  Temperature,  graduaUy 

extending  itself  throughout  the  Column. 


Uiitiide  aO, 
iH  Change. 

Utitude  30, 
2a  Chaa^ 

Uliiude  3(\ 
3d  Change. 

Lotiludc  30, 
4  th  Cljaoge. 

Uliuae  30, 
fllh  Chahgc. 

tijmt. 

,9355 

Tmnp 

60,8 

Zim. 

8.  tJrtT. 

Terap. 

ElMt, 

S.  (Jti». 

T*iii|>. 

EimMt. 

S   Ur«T. 

Tani-. 

El«i 

S*.  Ur^T, 

T*mp. 

0 

^20,87 

*29,74 

.9314 

60.8 

•29.61 

.927  J 

60.8 

•29,49 

.9232 

GO. 8 

♦29.37 

,9192 

60.8 

sooo 

24.21 

,7819 

•  46.6, 

*24.n 

.7785 

•  46.6 

•24.01 

.7751 

•  46.6 

•23.91 

.7717 

♦    46.6 

*23.81 

.768;J 

•    46,6 

loooo 

•19.45 

.6546 

27.9, 

19.45 

.6518 

*   29.9; 

♦19.37 

.fi490 

♦  29.9 

•19.29 

,6462 

♦     29.9 

•19.21 

,6434 

•    29.9 

ism^ 

•15. ei 

.5463 

10. 

•15.62' 

.5440 

10. 

15.62 

.5417 

•   12. 

•15.56 

.5394 

•     12. 

•15.50 

.5371 

♦     12. 

20000 

•12.62 

.4565 

^  QA 

•12,57 

.4545 

-  9.4 

M2.52 

.4525 

-  9.4 

12.52 

.4505 

•-   7.4 

*12.47 

.4485 

•-  7,4 

25000 

•10.12 

.3616 

-31.2 

•10,08 

,3800 

-31.2 

•IP. 05 

,3/81 

--31. 2 

*10»01 

.3768 

-3K2 

10.01 

.3752 

♦-►29.2 

90000 

♦  8.10 

.3100 

-55.0 

*  8.07 

.3177 

-65.9 

*  8.04 

.3164 

-55.9 

8.01 

.8151 

-55.9 

•  7.98 

.0138 

55,9 

lUbi 


(45.)  Ill  the  next  Table,  the  effect  of  the  preceding  chang^es  upon  the  force  and  direction  of  the  currents  is 


ihown. 


Jlli?*  Table  IV. — Showing  the  Effect  of  the  preceding  Chan^et  upon  the  Force  and  Direction  of  the  Ctirrmts, 


^ 


Fl»t  Modification. 

i 
SecoQtl  Mod  location. 

T\\\t\\  MtKitficalion. 

LatJtudei  40  &l  30, 

Utlttidea  20  &  30. 

Ulittide*  40  &  30. 

Latitudes  20  &  30. 

Liililude»40&30. 

Latitude*  20  &  30, 

1^ 

»^Om*, 

Bkk 

£l«*i. 

B.  DrtT. 

Hat. 

BJ«i. 

S.  Onv. 

fiak 

Eliut. 

8-  Gr»». 

+0,63 

Kiwt. 

ft.  On* 

ttal. 

eiut 

fi.  (imf . 

B*|. 

0 

+.63 

+1.44 

+2.07 

+0.63 

0. 

+0.63 

+  .63 

+  1.44 

+2,07 

+  .63 

0. 

+  .63 

+1,44 

-f2-07 

+  .63 

0. 

+0.63 

-I..37  +1.09, 

+1.46 

+0.58 

+0.08 

+0.66 

+  .12 

+  1,09' 

+  1.21 

+  .73 

+0.08 

+0.81 

+  .2C 

+  1.09 

+1.35 

+  .47 

+0.08 

+0.55 

vm4 

+  .21  +0.81 

+1.02 

+0.55 

+0.140 

+  0.69 

+  .0 

+0,81 

+0.81 

+  /35 

+0.14 

+0.49 

+  .12 

+0,81 

+0.93 

+  .46 

+0,14 

+0.60 

— 21 

+0.60 

+  0,39 

+0.16 

+0,18 

+0.34 

+  .11 

+0.60 

+0.71 

+  .48 

+0J8 

+0.6^: 

+  ,02 

+0.60 

+0.62 

+  ,39 

+0.18' 

+  0.57 

-,26 

+0.43 

+0.17 

+0J4 

+0 ,20 

+0.34 

+  ^t» 

+  0,43 

+0.43 

+  .41 

+0.20 

+0.61 

-.06 

40.43 

+  0,37 

+  ,34 

+  0.20' 

+0.54 

mmI  ^m 

4-0.30 

+0.05 

+0,18 

+0,21 

+0.39 

—  03 

+0.30 

+0  .27 

+  ,40 

+0,21 

+0.61 

-.10 

+0.30 

+0,20 

+  .33 

+0.21 

+0,54 

HI  -^* 

+0.21, 

~0.0? 

+0  18 

+0.22 

+0.39 

-.11 

+0.21 

+0.10 

+  .35 

+0,22  +0.57 

-,13 

+0.21 

+0.08 

+  .33 

+  0.22 

+0.55 

From  latitude  40  to  30,  it  will  be  observe*!,  that  the 
force  of  the  Polar  current  is  ^eatly  increased ;  while 
from  30  to  20,  the  effect  i.s  entirely  reversed. 

(46.)  It  may  readily  be  imapued,  continues  Mr. 
Daniel  I,  that  irregularitiej*  thus  introduced  into  these 
compensating'  movements,  the  consequence  of  dimi- 
oiihed  mechanical  pressure,  must  of  tliem selves  be 
liable  to  produce  changes  of  temperature  in  the  atmo- 
liberie  columns,  foreign  to  the  natural  gradation  ;  and 
Ihm,  amongst  others,  tlie  atmosphere,  in  its  upper  parts, 
may  be  liable  to  greater  depressions  of  heat  than  would 
result  from  the  elevation  alone.  A  gradual  process  of 
cooling  takinpr  place  in  the  higher  portions  of  a  body  of 
air,  would  communicate  itself  to  the  whole  mass,  in  an 
■oatogous  manner  to  the  equal  dilfiision  which  would 
ensue  from  the  slow  communication  of  heat  to  the 
lower  parts ;  that  is  to  say*  without  producing;  any 
effect  npon  tlie  Barometer  at  the  surface  of  the  sphere, 
or  any  irreg'ularity  in  the  gradation  of  tempera ttire.  But 
where  the  change  is  efiected  suddenly,  by  ihe  admixture 
of  a  large  body  of  cold  air,  a  mechanical  eftect  is  pro- 
duced by  the  increased  pressure  of  the  mass ;  and  tlie 


equilibrium  of  density  takes  place  before  the  adjustment 
of  temperature.  An  atmosphere  hence  results,  ihc  heat 
of  which  tlecreases  in  a  greater  proportion  than  is  due  to 
the  decrease  of  density  ;  and  the  effect  is  analogous  to 
that  which  ariKcs  fioin  an  irregular  increase  ;  and  the 
Jlaromeler  must  also  rise  lo  equalize  the  specific  gravity, 

(47.)  It  is  not  required  here  that  we  should  point 
out  all  the  means  by  which  sucli  changes  of  heat  as  we 
have  alluded  to  may  be  effected,  or  that  we  should  trace 
further  the  endless  modifications  of  densities  and  cur- 
rents which  would  result  from  their  different  applica- 
tions. It  is  sufficient,  says  Mr.  Daniel  1,  at  present,  to 
have  shown  that,  .supposing  them  to  ariye,  certain  gene- 
ra! consequences  must  follow. 

(48.)  In  the  preceding  review  of  the  labours  of  Mr. 
Daniel  I,  we  have  found  that  he  has  contcmplnted  the 
various  changes  that  have  been  alluded  to,  with  reference 
to  the  parlicular  column  of  the  atmosphere  in  which 
they  had  their  origin.  We  shall  now  make  our  readers 
acquainted  with  his  estimate  of  tlieir  effects  upon  those 
\\ith  which  they  are  connected.  For  this  purpose,  we 
niiist  remember,  that  it  has  been  established  as  a  prin* 
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ciple,  that  the  equal  height  of  the  Barometer,  in  every 
situation  upon  the  surface  of  thessphcre,  was  dependant 
upon  the  maintenance  of  the  Equutarial  and  Polar  cur- 
renU,  with  a  certain  determinate  velocity  in  the  different 
parts  of  their  ciinrses ;  and   that  no  disproportionate 
alteration  or   interrnption    in  these    could  take  place, 
without    a    corrcspondiug-   effect   ypon    the    mercurial 
column.     Now,  upon  a  reference  to  Tallies  I.  and  11., 
continues   Mr.  Danit-IU  it  will  be  found,  that   to  keep 
tlie  Barometer  at  30  inches,  under  the  parallel  of  40,  a 
current  is  required  of  the  force  of  0.S&4  inches  towards 
the  parallel  of  30,  counterbalanced  by  one  in  the  con- 
trary direction,  of  the  force  of  0,291  inches  at  the  eleva- 
tion of  30,000  feet ;  but   by  the  unequal   alteration  of 
temperature,  ari*iing  from  the  gradual  extension  of  heat 
from  one  stratum  of  the  atmosphere  to  another,  the 
current  at  the  surface  will  be  increased  to  2.07  inches, 
and  continue  with  decreasing  force   to  the   height    of 
30,000  feet  in  the  same  direction.     It  is  clear,  there- 
fore, that  a  much   irreater  drain  takes  place  upon  this 
latitude,   without   an  adequate  compensating  supply  j 
and  the  Barometer  must  fall   throughout   the  colnmn. 
The  atmosphere  incumbent  upon  the  parallel  of  20  will 
be  similarly  affected  by  the  same  change  of  temperature 
at   lalilude  ,10.     In  its   original  state,  the  lower  Polar 
current  flows  upon  the  surface  with   a  force   of  0.648 
inches,  and  feeds  this  column  with  a  supply  of  air.     It 
is  balanced  at  the  height  of  30,000  feet  by  an  Equatorial 
current  of  0.170  inches.    The  course  of  the  former  is  now 
reversed,  and  the  drain  is  increased  in  the  contrary  direc- 
tion. A  rapid  fall  of  the  Barometer  must  therefore  ensue, 
(49.)  On  llie  other  hand,  an  increused  afflux  of  air, 
beyond  the  nsual   supply,  to  any  portion  of  the  atnno- 
sphere,  occasioned   by   the   expansion  of  any    of  the 
neighbonring  parts,  roust  cause  an  increase  of  density  ; 
and  the  equiponderant  column  will  of  course  be  length- 
ened.    It   is    easy   to   perceive,   that  these  secondary 
eflecis  must  widely  extend  the  influence  of  the  original 
disturbing  cause ;  and  it  is  obvious,  that  every  depres- 
sion of  the  Barometer  must  be  accompanied  by  an  equi- 
valent rise  in  distant  parts  of  the  elastic  medium,  and 
rice  versa.     The  local  impulse,  continues  Mr.  Daniell» 
extends  its  influence  in  this,  as  in  all  other  fluids,  by  the 
laws  of  undulation.  The  mean  pressure,  at  any  moment 
of  time,  of  all  the  waves  upon  the  surface  of  the  sphere, 
will  be  the  pressure  of  the  atmosphere  at  rest,  and  the 
aTcrage  of  a  large  number  of  oscillations  at  any  parti- 
cular spot,  will  approximate  to  the  same  quantity. 

(30.)  In  the  preceding  inquiries  we  have  considered 

the  atmospheric  changes  to  operate  alone  tn  a  direction 

from  the  Equator  to  the  Poles,  or  from  the  Poles  to  the 

Equator,  as  if  the  changes  of  temperature  had  operated 

EflTccisof     entirely  in  parallels  of  latitude  round  the  sphere.     But 

aiiAJogoB3     Mr.  Daniell  enters  also  into  the  changes   produced   in 

cliRtigcsina  a  longitudinal  direction  from  the  operation  of  similar 

longitudinal  ^^^^^^ 

irec  ion,  ^^^  y  ,^^^^  atmospherical  arrangements  represented  in 

Tables  I.  and  II.  resulted  from  the  temperature  of  the 
sphere  itself;  hut  let  us  suppose  the  change  referred  to 
immediately  following  the  last-quoted  Table,  to  extend 
its  influence  to  10  degrees  of  longitude  as  well  as  to  10 
degrees  of  latitude  ;  is  it  not  apparent  that  currents  will 
be  established  at  right  angles  to  the  directions  of  the 
former  winds,  and  that  they  will  tend  to  compensate 
the  irregularity  which  has  been  introduced  ?  The  fol- 
lowing Tables  present  the  results  of  the  calculation  of 
these  easterly  and  westerly  currents. 


thhLRV, —Showing  the  EffkdM  vpon  ihe  Aimo&pheric  Metea 
Columns  of  a  general  AlteraUon  of  Temperature  in  °^^^ 
the  direoiion  of  the  Lon^iude,  ^"^V^ 

lUustrttl 
TablM. 


H«li^|. 

Longitade  20  and  300. 

Longitude  10. 

EU*t. 

B,  GM*. 

Tei»p, 

Elul.       S,  Grtt.       TeiBT^. 

0 
50O0 
1 0000 
15000 
2000(1 
25000 
30000 

30.000 
23,949 
19.106 
15.229 
12.044 
9.579 

7.566 

1 

I.OtKlOO 
.82656 
,68321 
.56472 
,46677 
.38582 
.31890 

32, 

14.8 

-3,1 

-22.4 

|-43.6 

-67.5 

-95.1 

30,00^,93960  60.8 
24.215  .78533  44.6 
19,531  .65639  j27. 9 
15.739  .54863  10, 
12,673  .45956  -9.4 
10.162  .38327-31.2 
8,135  .32035-55.9 

Table  VL — Skotciffg  the  Force  of  the  Ciarenti  occa- 
gioned  by  the  preceding  AUeraiions, 


UHtfU. 

Ungitudes  360  or  90  ud  10. 

smtcitt^ 

8|r.a»«it». 

B.l« 

0 

0 

+  1,929 

•M.929 

5000 

-,266 

,  -t-l.301 

+  1.035 

10000 

-.425 

+0,837 

+0.412 

15O00 

-.510 

+0.496 

-0,014 

20000 

-.629 

+0.!»l' 

^0.378 

23000 

-,583 

+0.07(^ 

-0.507 

30000 

~.fm 

-0.04a 

-0.612 

(52.)  Tlie  preceding  forces  operating,  one  in  the 
direction  of  the  meridian,  and  the  other  at  right  angles 
to  it,  must  necessarily  produce  a  system  of  interme- 
diate currents,  which  will  reach  their  desiinalion  with  a 
Northern  or  Sou  tlie  rn  deflection. 

(53.)  There  is,  however,  auotlicr  of  Mr.  DanielKs 
views  on  this  interesting  subject,  which  we  must  not 
omit  to  notice  j  and  that  is,  the  increase  of  ten  degrees 
of  temperature  which  he  supposes  to  take  place  along 
the  entire  range  of  a  given  meridian,  and  a  diminution 
of  heat  of  equal  amount  at  the  opposite  point,  ali  the 
meridians  on  each  side  being  similarly  aflectcd  in  some 
ratio  between  the  two.  Mr.  Darnell  has  computed  the 
distribution  of  heat  upon  these  two  meridians,  and  also  j 

the  two  tntermediatc^  for  every  ten  degrees  of  latitude^ 
tlie  results  of  which  are  tu  be  found  in  the  next  Table, 

Table  VII. — Shomng  the  Dkirihution  of  Heat  all  otJCf  iiiastti 
the  Sphere^  npon  the  siippoiiMori  of  a  gradual  Increoie  Table. 
of  Heat  between  the  opposite  Meridians, 


Interm 

diat«ci 

reals  p 

duced 

thcPti] 

«d4£c 

tonal  i 

Tents, 

£ff€et| 

an  inoi 

of  temj 

turcml 

an  cnti 

meridii 


LoQgttudt: 

L<^flghudc 

Longitude 

Lon^tude 

270 

0 

90 

ISO 

ut.  ijo 

0 

10. 

0 

-10. 

Lai.  80 

3.2 

13.2 

3.2 

-   6.8 

L«t   70 

9.6 

19.6 

9.6 

-   0,4 

UL60 

19.2 

29.« 

19.2 

+   9,2 

LaL50 

32. 

42, 

32, 

22. 

Lat.  40 

48. 

58. 

43. 

38. 

Ut,  30 

60.8 

7(1,8     ! 

60.8 

60.8 

L»t  20 

70,4 

80.4 

70.4 

60.4 

Ul.  10 

76.8 

86.d 

76,8 

66M 

Lat.    0 

80. 

90. 

80. 

7l>. 
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(54.)  Tlii5  kicr^se  of  heat  Mr.  Daniell  limits  to  the 
COiidltion^  I  hut  it  takes  place  in  so  pradual  a  manner, 
9B  iMii  to  ailect  the  Barometer  at  the  bases  of  the  ditfer- 
eat  Hinospberic  columns.  There  will  then  be  two  cur- 
fi^ili  eglafaitahcfi  npuD  the  surface  of  the  sphere,  in 
^fppemlm  duacctions  on  either  side  of  the  eoM  meridian 
laMlda  the  hotter,  witli  a  force  of  1.304  inches;  or 
lallMVV  ^^*  body  of  air,  which  was  before  in  motion  front 
li4»th  to  South,  will  now  be  deflected  with  this  force 
|0  the  East  and  West ;  and  tJie  whole  lower  atmosphere, 
€3DCCf)ting'  upon  those  lines  where  the  clfect  would  be 
null,  will  move  from  the  Poles  to  Ihe  Equator  with  a 
greater  or  less  bend  to  tJifi  £ast  and  West.  If  the 
tmme  pmdwnng  this  variation  of  heat  be  supposed  to 
ttovc  round  Ifae  sphere  firom  East  to  West,  then  will 
•lti|  BMridisn  in  succession  he  subjected  to  altemlions 
of  currents  from  the  Enst  and  West. 

(^^.)  Let  us  DOW  suppose  motion  to  be  communi- 
ailed  U>  die  sphere  wilh  an  uniform  velocity  from  West 
to  East*  that  Uie  force  of  gravity  is  equal,  and  for  the 
present  that  ceDlritij§ral  forc«  produces  no  effect.  Since 
this  rotatory  motion  must  be  g:r€ate«t  at  tlie  Eqtiator, 
and  is  directed  Eastward,  the  air  in  its  passag^e  from 
the  Poles,  not  having-  attained  the  maximum  velocity. 
will  have  a  relative  motion  Westward  ;  and  hence  the 
motion  of  the  wind  in  the  Northern  hemisphere  will  l>e 
&om  North-East  to  South-West,  and  in  the  Southern 
hemisphere  from  South- East  to  North- West.  When- 
ever this  apparent  tendency  coincides  with  an  actual 
impulse  in  the  same  direction,  derived  from  other 
sources,  it  w  ill  aug-ment  its  force ;  and  when  opjjosed 
to  one  in  a  contrary'  direction,  it  will  teud  to  neutralize 
it,  n^us,  in  the  supponilion  which  has  been  just  made, 
of  an  accession  of  temperature  through  the  entire  rmig^ 
of  any  meridian,  the  current,  which  we  foimd  would 
thence  arise  from  the  East  towards  that  meridian,  would 
be  increased  by  this  further  mechanical  impulse;  while 
the  Western  current  acting  on  the  opposite  side  would 
be  decreased,  if  not  aniuhilatedp 

But  as  the  lower  Polar  current  would    thus  have  a 

relative  Westerly  direction,  with  regard  to  the  motion  of 

the  sphere  itself,  so  the  upper  Eqnatoria!  current  would 

pmTe  an  absolute  movement  in  the  contrary  direction. 

The   particles  of  air,  which    are  transported  from  the 

Polar  regkms  to  the  Eipintor,  have  not  time  to  assiune 

the  velocity  of  the  different  parallels  of  latitude  as  they 

reach   them  ;   and  are,  therefore^  necessarily  behind  as 

Ihey  revolve.     To  other  bodies,   llierefore,   possessing 

that  velocity,  they  oppose  a  resistance  which  appears 

to  proceed  from  the  Eastern  quarter*     Those,  however, 

irhich  are  transported  above  from  tlip  Equator  to  the 

Foksy  hav^  an  excess  of  absolute  motion  trom  West  to 

East  above  those  parts  of  the  jj^lohe  towards  which  they 

are  carried.     And  as  the  heating  power,  which   is  the 

source  of  all  the  motions  of  tJie  imaginary'  atmosphere, 

is  in  the  sphere  itself,  it  tallows  that  the'  upper  parts, 

which  are  most  remote  from   it,  will    become  cooled ; 

while   I  hose  which  are  nearer  to,  or  in  contact  with  it, 

maintain  their  proper  temperature.     As  they  cool  they 

of  conrKe  become  specifically    heavier    and    descend; 

their  place  being  supplied  by  the  subjacent  warmer  strata. 

Another  kind  of  circvilalion  l^ecomes  thus  established  in 

a  direction   perpendicular  to  the  horizontal   currents; 

aod  if  we  contemplate  the  motion  of  a  single  particle  of 

tfr,  we  shall  find  that  it  mfiinlains  an  angular  course, 

m  a  direction  compounded  of  these  two  motions.     The 

upper  Elquatorial  current  having   also  a   movement  of 


rotation  from  West  to  East,  greater  than  that  of  the 
Polar  latitudes  towards  which  it  is  carried,  the  etfect 
must  be  felt  by  the  particles  in  their  descent  from  the 
higher  to  the  lower  stream,  and  the  consequence  will 
be,  that  the  latter  will  l>e  deflected  from  its  course,  the 
Northern  current  receiving  a  Westerly  direction  at  the 
point  where  this  influence  reaches  its  stream  with  suf* 
ficient  power- 

We  shall  now  proceed  to  the  second  part  of  Mr, 
Daiiiell's  inquiry. 

On  ihe  Habitude*  of  an  Aimoiphere  of  Pure  Aqueou* 
Vapour. 

(56.)  This  atmosphere  of  vapour  mnst  be  tirst  con- 
tem]>lated  as  surrounding  a  sphere  entirely  covered  with 
water,  and  of  uniform  temperature  throughout.  This 
temperature  is  limited  by  Mr.  Daniell  to  32^  as  in  his 
first  hy|>othesis  of  the  permanently  elastic  fluid. 

(57.)  The  ela.sttc  force  of  steam,  for  the  diSereni 
degrees  of  heat  within  the  range  of  atmospheric  temper- 
ature, has  been  determined  with  great  p  recite  ion  by  Mr, 
Dalton;  the  results  of  which  may  be  seen  in  ttic  Table  at 
p.  333  of  our  Essay  on  Heat.  According  to  that  Table, 
with  a  temperature  of  32°,  the  equivalent  column  of 
mercury  would  be  .500  inch^  which  wouhl  moreover  be 
the  same  at  every  point  of  the  spherical  surface.  The  den- 
sity of  the  vapour,  like  that  of  the  gaseous  atmosphere, 
must  diminish  in  a  geometrical  ratio  for  ex^ual  eleva- 
tioa8,and  the  temperature  also  will  decline  proportionally 
with  it.  The  ratio,  however,  of  its  dimijiutiou  will  be 
of  a  ditlerent  value.  Mr.  Daniell  then  traces  tlje  decrease 
of  density  and  tempcralurein  an  atmosphere  of  aqueous 
vapour,  of  the  force  alhided  to,  at  ditferent  elevations  ;  and 
infers,  that  with  suuh  an  arrangement,  there  would  be  a 
perfect  equilibrium  in  the  aquetius  mass  in  all  points  of 
the  sphere.  Neither  would  precipitation  or  evaporation 
take  place,  but  the  atmosphere  would  remain  transpa- 
rent and  undisturbed.  Such  also  must  be  the  state  to 
whicli  an  atmosphere  of  vapour  would  tend,  notwith- 
standing any  obstacles  that  might  be  presented  to 
oppose  it.  And  hence  also  Mr.  Daniell  inters,  that,  if 
condensation  were  to  take  place  in  any  part  of  an 
atmosphere  so  constituted,  evaporation  mu.st  also  take 
place  to  maintain  the  equilibrium;  and  conversely,  tliat 
evaporation  must  be  accompanied  by  precipitation. 

(58.)  Should  the  temperature  of  Ihe  sphere  rise 
gradually  and  uniforndy  over  every  part  of  its  surface, 
the  elasticity  of  the  steam  v\oul!l  increase  without  any 
distTirbuncc ;  and  obeying  its  own  lawofdecrea.se  for 
difterent  elevations,  it  would  remain  perfectly  transparent. 

(59.)  In  consideniig  again,  with  Mr.  Daniell,  the 
second  condition,  namely,  that  of  an  elevation  in 
the  temperatiu'e  of  the  stdiere  from  the  Poles  tr»  the 
E(|uator,  it  may  first  be  remarked,  that  a  pure  unmixed 
atmospliere  of  vapour  could  by  no  means  render  itself 
obedient  to  such  a  law.  The  elasticity  of  the  whole 
would  be  measured  by  that  of  the  lowest  point ;  and 
the  water  would  distil  from  the  hottest  to  the  coldest 
point  with  such  a  rapidity,  as  to  occasion  a  strong  ebul- 
lition at  the  former.  The  condensation  of  vapour  may 
be  elfected  not  only  by  decrease  of  temperature,  but  by 
an  increase  of  pressure ;  it  is  not  necessar)%  therefore^ 
that  it  should  pass  from  the  hottest  to  the  coldest  point 
to  be  precipitated,  which  would  be  a  gradual  process; 
but  (he  elastic  force,  arising  from  an  increase  of  density 
at  one  extremity,  would  instantly  be  felt  at  the  other* 
c  2 
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Meteor-    the  impreBsion  being  conveyed  as  through  a  spring. 
ol<^.     Mr.  Daniel!  illustrates  this  effect  by  the  beautiful  Cry- 
^*"V^'  ophorus  of  Dr.  WoUaston,  in  which  the  force  of  the 
1  ^^'w^i^    vapour  is  so  much  reduced  by  the  cold  applied  to  one 
Ws  CiT^    extremity  of  the  instrument,  as  speedily  to  produce  con- 
ophorusf "     gelation  at  the  other  by  the  rapidity  of  the  consequent 
evaporation.     The  rapidity  of  action  is,  however,  not 
necessary  for  the  present  investigation ;  for  we  must 
imagine  the  passage  of  heat  from  one  point  to  another 
to  be  so  mechanically  retarded,  as  to  enable  it  to  assume 
all  the  gradations  due  to  the  heat  of  the  sphere.     This 
will  enable  us  to  estimate  the  relative  force  and  pressure 
of  two  of  the  vertical  columns  at  different  stations  ;  and 
Mr.  Daniell  having  computed  the  decrea.se  of  density 
and  temperature  in  an  atmosphere  of  aqueous  vapour 
of  the  force  of  1. 00  inches,  at  different  elevations,  ob- 
serves, that  unlike  the  case  of  the  permanently  elastic 
fluid,  both  the  density  and  elasticity  will  be  found  greatly 
to  increase  with  the  temperature ;  and  that  therefore 
the   Equatorial  columns  must  press  upon   the  Polar 
columns  throughout  their  entire  length.  A  circulation  will 
hence  arise  very  different  from  that  of  the  aerial  currents. 
The  vapour  would  flow  in  a  mass  from  the  Equator 
to  the  Poles ;  and  being  necessarily  condensed  in  its 


course,  would  return  from  the  Poles  to  the  Equator,  in 
the  form  of  water.  Great  evaporation  would  be  con* 
stantly  going  on  at  the  latter  station,  and  condensation 
at  every  other;  so  that  the  atmosphere,  excepting  at  the 
Equator,  would  be  rendered  turbid  by  perpetual  clouds 
and  rain.  As  in  the  case  of  the  permanently  elastic 
fluid,  the  temperature  of  the  sphere  would  by  this  pro* 
cess  soon. become  equalized,  did  not  our  hypothesis 
provide  for  its  permanency :  the  Equatorial  parts  would 
become  quickly  cooled  by  the  evaporation,  and  the 
Polar  become  warmed  by  the  heat  evolved  during  the 
process  of  condensation. 

(60.)  It  is  further  worthy  of  attention,  that  the  elas* 
ticity  of  vapour  increasing  nearly  in  a  geometrical  pro- 
portion for  equal  increments  of  heat,  the  decrease  of 
temperature  in  ascending  in  this  atmosphere  will  be  in 
arithmetical  proportion  only ;  the  diminution  being 
nearly  three  degrees  for  every  5000  feet. 

(61.)  Upon  the  hypothesis  of  the  gradation  of  tem- 
perature before  assumed,  in  the  case  of  the  gaseous 
atmosphere,  Mr.  Daniell  furnishes  the  following  Table 
to  represent  the  corresponding  elasticity  and  density  of 
the  vapour  at  the  surface  of  the  sphere,  for  every  ten 
degrees  of  latitude. 
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lllostraitive    Table  VIII. — Showing  the  Force  and  Dentity  of  an  Atmosphere  of  Aqueous  Vapour^  for  every  Ten  Degrees  of 
''^*^'*'  •  Latitude^  surrounding  a  Sphere  unequally  heated. 


Poles. 

Lttitude  80. 

Latitude  70. 

Latitude  60. 

Utitude  50.          | 

ElMt. 

Denrfly. 

T«mp. 

Slait. 

D«iuK7. 

Temp. 

Elatt. 

OeMlty. 

Temp. 

Elast 

Dentltj. 

Temp. 

ElHt. 

Denltj. 

Temp. 

.064 

0.340 

0 

.072 

0.380 

3.2 

.089 

0.466 

9.6 

.125 

0.641 

19.2 

.200 

1.000 

.32 

Latitude  40. 

Latitude  30. 

Latitude  20. 

Latitude  10. 

Equator. 

El««t. 

Dtn.ltj. 

T«mp. 

Elart. 

Demlty. 

T«mp. 

EUst. 

Dtntlty. 

Temp. 

ElMt. 

Demity. 

Temp. 

ElMU 

Deiuity. 

Temp. 

.351 

1.700 

48 

.539 

2.547 

60.8 

.731 

3.403 

70.4 

.900 

4.143 

76.8 

1.000 

4.571 

80 

The  tem-  (62.)  Let  us  next  imagine,  that  the  temperature  of 

perature  of  ^^y  particular  latitude  is  raised  to  the  level  of  that 

some  Uti-  ^Yixch  adjoins  it.     This  will  cause  condensation  to  cease 

XUOe  IB"  *,  ..  Ja1_a 

creased  to  at  that  pomt,  evaporation  to  commence,  and  the  atmo- 

that  which  sphere  tb  become  transparent.     The  quantity  of  water 

adjoins  if.  precipitated  will  be  proportionally  increased  on  the 


other  side.  But  if,  on  the  contrary,  the  temperature  of 
the  parallel  be  lowered  to  that  of  the  parallel  next 
above,  the  precipitation  will  be  increased,  and  the 
higher  latitude  be  cleared  of  its  turbid  matter.  The 
next  Table  represents  the  condition  of  Latitude  30  under 
these  interesting  circumstances. 


lllostrtave   Table  1\.— Showing  the  State  of  the  Atmospheres  arising  from  Alterations  of  Temperature  in  any  intermediate 
Table.  Columns. 


Latitude  40. 

Latitude  30. 

Latitude  20. 

CLOUDY. 

.351        1.700 
1 .     . 

48 

CLEAR. 

.731       3.403  j    70.4 

CLOUDY. 

.731       3.403       70.4 

CLCAB. 

.351        1.700 

CLOUDY. 

.351        1.700 

CLOUDY. 

.731        3.403       70.4 

Effects  of         (63.)    Again,  if  the  mechanical  retardation  of  the     to  the  velocity  of  its  passage :    thus,  supposing  the 

ETapontion  flowing  vapour  were  subject  to  variation,  the  quantity  of    evaporation  from  a  given  surface  at  a  given  tempera- 

evaporation  and  precipitation  would  be  proportionate    ture,  and  under  a  given  resistance^  to  be  three  g^rains 
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per  tnlnuU,  that  quantity  would  be  doubled  with  half 
the  nsistance.  The  changes  at  the  surface  atftct  the 
whole  of  the  superincumbent  column  eqtmlly,  and  the 
temperature  of  the  vapour  follows  its  own  particular 
law  of  decrease.  But  what,  says  Mr.  Daniell,  will  be 
I  tilt  oooscquencet  if  the  vapour  should  be  forced  lo  adapi 
itielf  to  a  progression  of  temi>erature  ditferent  from  its 
own ;  ojid  if,  from  bome  cause»  the  heat  of  the  upper 
regions  should  diminish  at  a  ffreater  rate  than  is  due  to 
its  natural  g^radation  ? 

(64.)  Let  us,  for  instance,  suppose  that  the  heat  of 
the  water  upon  the  surface  is  80°,  but  that  at  the  heicfht 
of  5000  feet  above  the  surface,  a  temperature  exists 
of  onlylS4'^.4,  which  from  th^it  point  follows  the  former 
decreasing  scale.  The  water  in  such  a  case  will  have 
a  tendency  to  throw  off  vapour  of  the  some  constituent 
heat  06  its  own  temperature ;  but  the  pressure  above, 
being*  rendered  too  little  by  the  influence  of  the  forced 
degree  of  cold,  to  preserve  the  necessary  elasticity  below, 
the  atmosphere  will  only  possess  the  tension  due  to  the 
lower  degree  ;  that  is  to  say*  the  constituent  temperature 
of  the  vapour  will  be  only  67*.9»  Evaporation  must 
therefore  ensue  below,  and  its  concomitant  precipitation 
above.  The  calculation  of  these  ctfects  is  entered  in 
the  next  Table. 

Table  \. — Showing  Utt  Effect  upon  the  Almosphere 
of  Vapour  of  ajbrced  gradation  of  Temperature. 


ttlcM^ 

mmti^. 

CiHutllMnt 
T«n,p    of 

fl«mte<rf' 

0 

.G73 

67.9 

80 

Clear 

5000 

.606 

64.4 

64.4 

Cloudy 

1 0000 

,54i2 

61 

fit 

Clear 

1&OQ0 

.490 

6ft 

58 

n 

20000 

.443 

55 

55 

*» 

2^000 

.401 

52 

52 

»> 

aoooo 

.363 

49 

49 

fi 

(65.)  The  consequence  of  this  supposition  will  he, 
that  a  Cloud  will  be  formed  at  the  height  which  has 
.  been  named ;  for  the  atmosphere  will  be  forced  yp- 
i  wards  by  the  nascent  vapour  existing  below,  and  a  cou- 
^densattonal  this  point  will  ensue.  The  Cloud,  how- 
ever, supposing  the  process  to  be  sufficiently  gradual, 
would  not  extend  very  far  below,  because  the  water, 
during  its  precipitation,  would  be  redissolved  by  the 
excess  of  heat  iu  the  lower  regions,  so  that  they  might 
rensain  transparent  and  undisturbed.  The  ultimate 
effect  would  be,  that  the  temperature  would  he  slowly 
tqualized,  and  the  balance  of  force  restored.  The 
water,  in  its  circulation  backwards  and  forwards,  would 
act  as  a  carrier  of  the  heat,  which  it  would  abstract 
from  the  lower  parts  by  its  evaporation,  and  give 
out  to  the  upper  by  its  condensation.  The  atmo- 
sphere would  thus  gradually  recover  its  state  of  equi- 
lihnum  and  repo.^e,  the  upper  regions  remaining  clear, 
because  the  gradation  is  there  undisturbed. 

(G6.)  The  sudden  decreajie  of  heat  need  not,  however, 
he  confined  to  a  single  point;  but  may  be  supposed  to 
"'  ooQtinue  throughout  the  entire  column,  and  lo  adapt 
itself  io  some  progression.  Instead  also  of  its  being 
limited  to  a  single  vertical  atmospheric  column,  it  may 
be  taken  in  connection  with  other  adjacent  sections.    As 


an   example,    Mr.   Daniell    gives   the   annexed  Table,     Meleai^ 
adapted  to  the  Equator  with  a  temperature  of  80°,  and      oiogy. 

the  parallel  of  10°,  with  a  temperature  of  76°,8,  and  in  ^^*^*v^^ 
which  also  the  flow  of  the  lateral  currents  is  exhibited. 

Table  X\.Sh<min%  the  State  of  the  Atmonphere  occa-  niusirativ© 
doncd  by  the  Intennixiure  of  Lateral  Currents,  Table. 
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(67.)  In  the  Equatorial  division  of  the  Table,  the  first 
point  of  condensation  is  supposurl  lo  take  place  at  the 
height  of  5000  feet,  while*  in  the  other  division,  it  is 
limited  lo  10,000  feet;  and  it  will  be  perceived,  that 
up  to  the  former  elevation,  the  vapour  of  the  first 
column  is  of  much  greater  elasticity  and  density  than 
that  of  the  latter,  and  that  it  must  consequently  flow 
towards  it  with  considerable  force.  No  Cloud,  how- 
ever, will  be  formed^  as  before,  at  the  point  of  conden- 
sation, because  ihe  sup|.ily  arising  from  the  evaporation 
at  the  surface,  will  be  carried  olf  in  a  lateral  direction, 
or,  if  previously  formed,  woutd  soon  be  dissipated  by 
the  same  operation.  Nor  would  ihc  Iransparency 
of  the  parallel  of  lO"  be  atfeclcd  up  to  this  hei^^ht; 
for  the  current  which  it  would  receive  would,  in  its 
constituent  temperature,  stili  be  below  what  its  sensible 
heat  would  maintain.  But  above  this  line  a  dense 
Clo«d  would  be  precipitated.  A  counter  flow  of  small 
extent  towards  the  Equator  will  be  established  at  the 
nllitude  of  10,000  feet ;  and  above  this,  again,  the  pres* 
sure  will  return  to  the  first  direction.  The  constituent 
temperature  of  llie  returning  current  being  below  tire 
temperature  of  the  elevation,  the  transparency  of  the 
Equalorial  column  will  be  preserved  throughout. 

(68.)  The precedinghypotheses  have  been  framed  upon 
the  assumption,  that  the  sphere  round  which  the  aqueous 
atmosphere  has  been  dittused,  was  covered  entirely 
with  water,  from  which  a  continual  supply  of  vapour 
would  flow,  equivalent  to  every  circumstance  of  tem- 
perature. Let  us  now  suppose,  with  Mr.  Daniel  I,  that 
the  water  is  only  partially  dllfused,  and  that  the  un- 
covered portions  are  absolutely  dry.  Vapour,  not  in 
contact  with  water,  is  known  to  be  affected  in  the  same 
manner  as  tlie  permanently  elastic  fluids,  by  variations 
of  temperature,  its  volume  expanding  or  contracting 
^^jjth  part  for  each  degree  of  change  above  its  point  of 
precipitation,  by  Fahrenheit's  scale.  If  a  current, 
there fore^  were  to  pass  over  a  dry  space,  of  a  higher 
temperature  than  itself,  the  same  changes  would  takp 
place,  iji  miniature,  as  we  have  already  traced  in  the 
dry  atmosphere.  Its  density  would  diminish,  while  its 
elasticity  would  remain  tlie  same  upon  the  surface,  and 
be  increased  at  all  the  higher  stations.  In  the  case  of 
vapour  becoming  heated  in  this  manner,  out  of  the 
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contact  of  water,  it  may  reach  its  point  ofdepdsition  at 
a  hiph  elevation  witborit  prcxltjcing^  any  sensible  Gloiid ; 
for  allboiiffh  it  would  be  sfowly  precipitated,  it  would 
be  instantly  restored  to  the  elastic  farm  by  the  excess 
of  heat  lit  the  inferior  strata  ;  and  no  accumulation 
could  be  formed  for  want  of  a  supply  from  the  dry 
surface  below.  A  slight  hasnne&s  might  possibly  be 
the  result, 

(69.)  Let  us  now  ima£^ine,  continues  Mr.  Daniell,  a 
stream  of  vapour,  of  known  density*  filtering  its  way  late- 
rally»  from  one  part  of  the  sphere,  which  is  covered  with 
water  of  a  certain  temperature,  to  another  which  is 
perfectly  dr}",  but  of  equal  or  superior  temperature.  As 
the  vapour  arrives  at  the  dry  space,  it  will  he  ra|>idly 
dtfliised ;  and  its  elasticity,  being;  no  longer  confined 
by   an  incumbent  atmosphere   of  like  density,  will  be 


reduced,  and  will  assume  that  force  which  its  own  dif- 
fusion   will    etiable   it    to  maintain.     Or  a   stream    of 
vapour,  of  hififh  elasticity,  flowing  into  a  space  where  ^-^v* 
there  already  exists  an  atmosphere  of  inferior  force, 
will  be  reduced  in  density  to  that  of  the  gfeneral  mean.  J 

(70.)  But  the  surface  upon  which  an  attnos])bere  of  CaseJi 
any  prulicular  density  rests,  may  be  neither  water,  nor  in  the  i 
yet  perfectly  free  from  it ;  it  may  be  earth  differently  ^*'^*'  »*< 
embued  with  moisture  and  variously  heated.  A  partial  ^^^bleS 
supply  of  muiivture,  vuryingr  in  quantity  in  difTerent  «Tiirm« 
places,  but  of  the  same  decree  of  density,  would  arise,  tureaad 
and  Clouds  of  more  or  less  opacity  would  be  formed,  at  ^^riousl 
correspondini3:  situations,  in  ihe'planes  of  deposition '^^'*^°'^- 
cl>ove.  Mr.  Danic-11  has  calculated  the  following  Table 
to  illustrate  these  interesting  positions. 
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(71.)  This  atmosphere,  which  is  supposed  to  be 
of  equal  force  in  every  part,  and  in  which  the  same 
general  temperature  pre^^ails,  rests  upon  a  surtace 
covered  with  water  in  one  part,  with  moist  earth  iu 
another,  and  on  a  dry  surface  in  a  third.  The  first 
point  of  precipitation  is  placed,  it  will  be  perceived,  at 
10,000  feet.  The  water  upon  which  the  first  part  of  the 
column  rests,  is  of  the  same  degree  of  heat  as  the 
general  temperature  at  the  surface.  The  force  of  evapo- 
ration is  estimated  by  Mr.  Daniell  at  368,  and  the 
supply  being  equal  to  the  force,  the  density  of  the  Cloud 
is  denoted  by  the  same  number.  The  moist  earth  upon 
which  Ihc  second  portion  rests,  is  of  the  temperature  of 
70'^.  which  makes  the  force  of  evaporation  507  ;  but 
less  steam  being  given  ofi*from  the  earth  than  from  the 
water,  ihe  quantity  precipitated  is  proportioimlly  dimi- 
nished. In  the  Table,  Mr.  Daniell  has  estimated  it  at 
one-fourth.  Tlie  dry  surface  of  the  earth,  which  sup- 
ports the  third  portion,  being  heated  to  S0°,  yields  no 
vapour ;  the  evaporating  force,  which  is  equal  to  786, 
IS  wholly  unapplied,  and  no  Cloud  can  therefore  be 
inaintaiiied.  The  higher  points  of  ^he  atmosphere  are 
subject  to  similar  modifications.  The  temperature  of 
the  evaporating  surface  regulates  the  quantity  of  w  ater 
raised  in  vapour,  and  the  tension  of  the  pre-^xistiog 
atmosphere  determines  its  elasticity. 

We  shall  now  proceed  to  the  consideration  of  Mt. 
Dunieirs  third  division  of  his  inquiry,  viz. 


On  the  Habitudes  of  an  Atmonphcre  of  permemently 
elmticfiuid,  mixed  with  aqvemts  vtrponr, 

(72.)  The  properties  which  each  possessed  in  its 
separate  state,  will  be  retained  in  this  connection  un- 
changed ;  and  the  two  fluids  will  exercise  no  further 
action  upon  each  other,  than  a  mechanical  opposilion 
when  in  motion.  The  particles  of  steam,  in  penetrating 
the  interstices  of  the  pemianenlly  elastic  fluid,  experience 
the  same  species  of  retardation,  as  may  be  supposed  to 
exist,  if  they  flowed  through  the  pores  of  sand  or  cotton. 
When  an  equilibrium  is  attained,  this  mutual  actioa 
ceases,  and  the  particles  of  each  press  only  upon  those 
of  their  own  kind.  There  are,  therefore,  continues  Mr, 
Daniell,  two  principal  points  of  view  under  which  such 
a  mixture  may  be  regarded;  first,  that  in  which  the 
particles  are  in  a  state  of  perfect  equipoise  amongst 
themselves;  and,  secondly*  where  they  are  seeking  to 
attain  an  equilibrium  by  meajis  of  intestine  motion* 
Witli  respect  to  the  first,  there  is  no  distinction  between 
such  a  complete  mixture,  and  that  of  two  or  more  per* 
manently  elastic  fluids ;  and  it  may  be  regarded  like  a 
mixture  of  gases,  as  an  homogeneous  fluid. 

(73.)  Let  us  now  inquire  what  would  be  the  natural 
condition  of  such  an  atmosphere,  when  surrounding  a 
sphere  of  uniform  temperature  throughout 

The  first  effect  of  mixing  known  measures  of  gases, 
with  vapour  of  different  degrees  of  force,  is  to  produce 
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•a  increase  of  buHc,  under  an  equal  pressure  in  the 
|iermaneDtIy  elastic  fluid ;  not,  Iiowcver,  in  proportion 
In  the  measure  of  tlie  vapour  cotninuiucaled  to  it^  but 
in  proportion  to  its  elasticity.  The  second  result  is, 
that  the  Specific  Gmvity  of  the  g-as  is  diminished,  but 
not  exactly  in  proportion  to  its  expansion  ;  for  while 
the  atoms  constituting  the  vapour  axe  all  dilated,  their 
own  weight  is  added  to  the  mixture.  Bui  this  weight, 
though  increasing'  with  the  elasticity,  being",  in  all  cases, 
less  than  tliat  of  ati  equal  bulk  of  common  air,  a 
decrease  of  density  must  follow.  This  diminution  of 
temperature  becomes  greater  with  every  increment  of 
temperature, 

(74*)  To  place  all  the  circimistances  connected  with 
this  interesting^  subject  in  a  clear  point  of  view,  let  us, 
continues  Mr.  Daniell,  trace  the  progress  of  vapour  just 
beginning  to  form  in  a  pericctly  dry  atmosphere.  For 
this  purpose^  let  the  temperature  of  the  sphere  be  77*^. 
The  first  arrangement  will  be  the  same  as  that  repre- 
sented under  the  parallel  of  10"  in  Table  I.  If  we  now 
suppose  water  suddenly  io  overflow  the  snrface,  evapo- 
ration will  instantly  commence*  No  atmosphere  of 
vapour  exists  to  impede  its  progress,  and  the  nascent 
Bteam  will  merely  assnmc  such  a  degree  of  tension,  as 
»  accessary  to  overcome  the  vh  ineriitE  of  the  air  which 
obstrticts  its  motion.  What  this  force  may  be,  wc  liave 
not,  perhaps,  sufficient  data  to  determine.  For  the 
present,  we  must  give  to  it  an  arbitrary  value,  and 
sannne,  that,  at  the  temperature  of  77°,  and  pressure 
of  SO  inches,  it  amounts  to  .200  of  an  inch.  The  con- 
stituent heat  of  vapour  of  tliis  elasticity  is  32**,  so  that 
«t  the  height  of  13,500  feet  it  arrives  at  its  point  of 
condensation.  An  aqueous  atmosphere  of  such  a  degree 
of  force  being  now  establisheda  a  resistance  proportioned 
to  this  amount  is  made  to  the  progress  of  evaporation  ; 
and  the  elasticity  of  the  nsing  sleam  must  in  conse- 
quence be  doubled.  Its  constituent  temperature,  there- 
fore, by  Table  V.  p.  333  of  our  E^my  on  If  eat,  is  raised 
to  52*^  and  it  cannot  pass  the  height  of  7500  feet  with- 
oat  decomposition.  The  resistance  upon  Ihc  surface 
now  amounts  to  .§01  inch,  to  overcome  which,  vapour 
at  65°  must  be  emitted,  The  first  point  of  precipita- 
tion, in  ascending  from  the  surface,  would  thus  be 
fixed  at  about  3600  feet ;  and  it  may  now  further  be 
remarked,  that  the  diffusion  of  vapour  does  not  cease  at 
the  height  of  3500  feet,  to  which  point  \ve  had  first 
traced  it,  but  that  the  mechanical  obstruction  is  pro- 
poitionably  reduced,  and  is  carried  by  successive  stages 


to  loftier  regions,  where  lis  tenuity  is  so  much  increasclp      Metwr- 
that  it  rapidly  eludes  all  observation,  oloffj- 

(75.)  With  regard  to  the  various  points  of  conden*  p^*^^*^^ 
satinn,  it  is  probable,  continues  Mr.  Daniell,  that,  as  in  ^"1V^„?. 
the  atmosphere  of  pure  steam,  no  cloud  will  be  formed  tJoQ. 
at  any  of  them.  The  process  of  evaporation  would  be 
so  gentle  under  these  circumstances,  that  little  above 
six  grains  of  water  would  be  raised  per  minute  from  a 
square  foot  of  surface  ;  so  that,  as  the  gradual  precipi- 
tation of  this  quantity  took  place  between  the  different 
stages,  it  would  instantly  be  redissolved  by  the  excess 
of  heat  into  which  it  would  be  naturally  inclined  to  fall. 
The  circulation  thus  becomes  a  process  of  equalization, 
by  which  the  temperature  of  the  upper  regions  is  raised: 
the  heal  which  is  abstracted  below  by  evaporation  is 
evolved  by  condensation,  the  pressure  of  the  vapour 
becomes  increased,  and  all  the  changes  tend  to  that 
peculiar  distribution  of  heat,  which  we  l>efore  contem- 
plated as  the  natural  state  of  an  unmixed  atmosphere  of 
steam. 

(76.)  The  average  quantity  of  vapour  which  would  Approxima* 
exist  upon  the  hypothesis  we  have  just  assumed,  while  hun  to  the 
the  atmosphere   maintained   its  proper  progression  ^f  ^l"*^*'^? '^'^ 
temperature  may  be  roughly  ajiproximated  as  follows:  ^^i^j^h^ 
— A  stratum,  of  the  force  of  .616  inch,  extends  to  the  ^vouid  exist 
height  of  3600  feet ;  another,  of  the  force  of  .401  inch,  "pon  such 
reaches  3900  feet  hightT ;  a  third,  of  only  .200  inch,  "^^  V?*" 
stretches  almost   as  far  as  both  the  former  together ;  ^^^*^*'** 
making  a  total  of  13,500  feet.     The  mean,  theretbre, 

to  this  pomt  IS  nearly  —. j-  — -—  4-  ^--  =  ,3d4  inch, 

4  4  Si 

For  the  further  distance  of  17,500  feet,  Mr.   Daniell 

thinks  we  cannot  greatly  err  in  taking  .064  inch,  as  the 

mean  pressure,  making  the   average   to  the  height  of 

31,000  ^Q^i,   .209  inch.     Otie-third  of  the  atmosphere 

beyond  I  his  being  considered  free  from  vapour,  reduces 

tlie  mean  to  .139  inch. 

ijl)   Changing  now  our  hypothesis  of  a  sphere  of  ch-ingc  <if 

uniform    leniperature,   for  one  whose   temperature  in*  liypoilieaii 

creases  from  the  Poles  to   the  Equator,  let  us  assume  to  that  of  n 

that  the  Barometer  stands  every  where  upon  its  surface  *^^^^^ 

at  the  constant  height   of  80  inches.     The  constituent  per'l^ureTn- 

tcjnperature  of  the  vapour,  also,  in  the  different  columns  creases  from 

of  this  mixed  atmosphere,  at  the  surface  of  the  sphere,  tl>e  Poles  to 

is  to  approach  to  within  eleven  degrees  of  the  tempera-  *heE<itiator. 

ture  of  the  several  xoues.     The  succeeding  Table  has 

been   calculated  by  Mr.  Daniel!,  to  develope  the  con- 

sequent  aiTungements 
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(78,)  By  comparinff  the  results  contained  in  this 
Table  with  those  reconlcfJ  in  Table  L,  it  will  be  seen, 
that  the  Specific  Gravity  and  elasticity  of  the  air  is  but 
very  slightly  influenced  by  the  intermixture  of  the 
aqueous  vapovir;  so  shglitly,  indeed,  that  the  course 
and  velocity  of  the  currents,  as  represented  in  Table  II., 
may  wtlli  safety  be  adopted,  without  producing  any 
sensible  error  in  the  investits^ation.  Their  balance  also 
is  to  be  that  by  which  the  Barometer  is  maintained  at 
va  unvarying  height.  It  will  also  be  remarked,  that 
while  the  great  aerial  ocean  \s  divided  into  two  great 
strata,  flowing  in  opposite  directions  from  North  to 
Souih,  and  South  to  North,  tlie  aqueous  part,  which  is 
nearly  confined  to  the  lower  current,  presses  in  a  con- 
trary direction.  The  adjustment  of  these  purticidars 
remaiDing  as  now  supposed,  the  compensating  winds 
flow  on  in  the  courses  which  have  been  describedj  ajid 
the  balance  remains  undisturbed. 

(79-)  The  admixture  of  vapour,  hitherto  considered, 
lifts  not  yet  affected  the  gradation  of  temperature,  re- 
sulting from  the  decreasing  density  of  the  atmospliere 
in  its  upper  parts,  but  the  process  of  evaporation  must 
in  lime  necessarily  induce  such  an  alteration.  The 
steam,  as  it  reaches  its  point  of  condensation,  must 
^hre  out  its  latent  heat,  and,  during  its  precipitation, 
combining  with  a  fresh  pn>portion,  it  must  again 
ascend,  and  again  be  evolved  in  the  middle  regions, 
►  Tlie  atoms  of  steam  may  thus  be  considered  as  carry- 
log  caloric  from  the  surface  of  the  sphere  to  the  higher 
tlraia ;  and  it  is  obvious  how  a  considerable  section  of 
any  one  column  may  thus  have  its  temperature 
equalized  and  fully  saturated  with  aqueous  particles, 
Tbe  currents  thus  become  alFected  both  by  the  ex  pan* 
siTe  power  of  the  vapour  and  of  the  liberated  heat ; 
— causes,  the  iuflueuce  of  which  so  applied,  must  be 
partial,  and  cannot  reach  the  liigher  regions.  This 
unequal  action  must  produce  a  fail  in  the  Barometer. 

(80.)  Again,  as,  on  the  one  hand,  this  elfect  upon  the 
Barometer  is  produced  by  the  augmentation  of  the 
quantity  of  aqueous  vapour,  so,  on  the  other,  a  rapid 
increase  of  the  latter  may  be  produced  by  a  1^1  in  the 
former.     The  mechanical  resistance  of  the   air  must  of 


course  be  increased  by  its  motion  in  opposition.     When     Meteor-* 
this  is  stopped,  as  it  soon  is,  by  any  small  diminution      <*^^»py* 
of  the  mercurial  column,  the  vapour  will  rush  forward    ^■v^ 
with  its  whole  force,  retarded  only  by  the  kind  of  fil- 
tration which  must  take   place  through  the  quicvscent 
air ;  and  the  terapemture  of  the  higher  latitude  being 
unable  to  support  its  elasticity,  precipitation  must  fol- 
low.    From  the  operation  of  these  causes,  the  tern-  preclpi- 
perature  of  the   latitude  will  be  partially  affected,  the  laiion  of 
density  of  the  air  be    still    fiirllier  reduced,  and  the  Hi<Jisture, 
aerial  column  become   reversed.     The  course  of  the 
vapour  being  thus   greatly  accelerated,  au  abundant 
precipitation  must  follow. 

(81,)  The  progress  of  the  precipitated  moisture.  Further 
from  the  time  when  its  first  streaks  would  be  found  to  cflccu  of 
shoot  in  a  visible  form  across  the  atmosphere,  to  the  P™*^'P't(i- 
period  when  it  descends  in  rain  upon  the  globe,  is  not  ***"' 
without  its  interest.  In  proportion  to  the  density  of  the 
vapour,  must  be  the  magnitude  of  the  condensed 
particles.  When  first  formed  in  the  higher  regions, 
the  cloud  would  probably  assume  a  liglifc  cirriform 
appearance,  but  at  lower  elevations,  their  precipi- 
tation would  be  more  dense,  and  the  attraction  of 
aggregation  stronger.  The  mass  would  tJius  gently 
subside  to  a  lower  station,  where  the  density  of  the 
air  w^ould  oppose  a  greater  resistance  to  its  descent. 
Here,  in  a  higher  temperature,  the  cloud  would  begin 
again  to  be  dissolved,  and  assume  a  rounded  and  more 
compact  form,  and  thus  the  equalization  of  the  tem- 
perature, and  the  diffusion  of  the  vapour,  would  be 
carried  on  from  several  points  at  once.  The  different 
beds  obey  the  impulse  of  the  winds,  and,  as  they  sail 
along,  enlarge  the  sphere  of  their  action,  tillj  at  length, 
the  natural  equilibrium  of  llic  atmosphere  can  be  no 
further  checked.  Hence  precipitation  will  increase, 
the  strata  of  the  clouds  unite,  and  the  air  no  longer  be 
capable  of  buoying  up  their  load. 

(82)    In  the  next  Table  Mr.  Daniell  furnishes  us  J^^^^^^Jt 
with  a  view  of  tlie  force  of  the   aerial  curreut,  and  the  j^„tj  be- 
counter  pressure  of  the  vapour  in  a  mixed  atmosphere,  twten  the 
surrounding  a  sphere  unequally  heated  in  the  manner  ^^^^^  »"^ 


already  set  forth. 

T^fiLE  XrV,^ — Showing  the  Force  of  the  diffhrent  Currenti  in  a  Mixed  Atmosphere  of  Air  and  Vapour^  between 

the  Poles  and  Equator* 


fc,^ 

Ltlilndes 
SO  aad  SO, 

Ulitudea 
8U  and  70. 

70  aod  60. 

LAlitudcs 
60  »irU  50. 

Lalilud« 
60  and  40, 

Lalituile^s 
40  md  30. 

UiiLudcs 
30  and  20. 

t^tituties 
.20  and  10. 

L»lilude« 
lU  ami  0. 

Wme. 

v^ 

Wind, 

Vmpoaf. 

Winit- 

Voptfar 

wind. 

V'aihiv. 

W\r^. 

V»p^, 
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(83.)   We  have  already  stated  our  difficullies,  with 
reg^ard  to  the  amount  of  resistance  which  the  pores  of 
.  the  gaseous  constituents  of  the  atmosphere  offer  lo  the 
jnsttge  of  the  vapour  in  raotioji.     Experiments  are 
wanting  to  elucidate  this  subject,  but  the  observations 
I  v»- of  Sausstire  and  Dalton  throw  some  light  upon  the 
j^^  subject.      The    resistance    here    alhided  to   may   be 
regarded  as  twofold  ;  first,  in  connectioa  with  the  per- 


roanenlly  elastic  fluid  at  rest,  and  secondly,  with  it  in  siUuer.ts  of 
motion,  ^^^  ^^^^' 

(84.)   With  regard  to  the  state  of  rest,  the  opposition  ^P^^^e- 
with  which  vapour  passes  through  air,  is  in  proportion 
to  its  density.     Saussure  concluded  from  his  experi- 
ments,  that  a  diminution  in  the  density  of  one- third 
doubled  the  rate  of  evaporation. 

(85.)  With   respect  to  motion,  a  breeze  acting  in 
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oppositbn  to  the  stream  of  vapot!r»  must  retard  lis. 
progress  as  much  as  one  in  the  same  direction  favours 
it.  Much  obscurity,  however,  envelopes  this  inquiry, 
from  the  vag-ueness  of  the  terms  employed  in  denoting 
the  velocity  of  the  air.  Mr.  Dalton  has  determined 
that  the  rate  of  evaporation,  in  a  perfect  calm,  being; 
denoted  by  120,  thai  of  a  brisk  wind  is  154»  and  of  a 
high  wind  189»  The  retardation  of  opposin{^  currents 
of  the  same  respective  forces^  may  therefore  be 
reckoned  in  proportion, 

(96.)  It  is  impossible,  in  the  present  state  of  our 
knowledge,  continues  Mr.  Daniell,  to  determine  the 
absolute  velocity  with  which  vapour  travels  under  any 
of  the  circumstances  mentioned;  but  the  relative  rates 
of  ditFerent  parts  of  the  same  column  may  be  approxi- 
mated**  Thus,  taking  as  an  example  the  latitude  of 
30  laid  down  in  the  last  Table,  the  current  which  blows 
in  the  direction  of  the  parallel  of  40  may  be  deemed 
high,  and  retards  the  motion  of  the  vapour  towards 
latitude  20  accordingly.  At  the  elevation  of  10,000 
feet,  the  density  of  the  air  is  reduced  one-third,  and  the 
velocity  is  consequently  doubled.  To  this  must  be 
added  the  consideration,  that  the  opposing  current,  at 
the  same  elevation,  declines  in  strength,  thereby 
increa^sing  the  force  in  the  still  higher  ratio  of  ISO  to 


154,  More  vapour,  therefore,  would  probably  pass  at 
this  elevation  than  at  the  surface,  although  its  excess 
of  elasticity  is  only  .044  inches  at  the  former  station, 
and  ,138  inches  at  the  latter.  Whenever  a  deep 
stratum  of  air  has  bad  its  temperature  and  vapour 
equalized,  in  the  manner  before  described,  it  is  easy  to 
conceive  that  the  aqueous  atmosphere  may  travel  in  its 
upper  parts  with  considerable  velocity,  in  a  course 
directly  opposed  to  the  wind  at  its  lower*  The 
approximaliun,  however,  has  been  carried  a  little  further 
by  Mr.  Daniell.  The  effect  of  a  brisk  wind,  in  accele- 
rating evaporation,  is  equal  to  an  increase  of  about 
three-tenths  of  the  elasticity,  that  of  a  high  wind  being 
six^tenths.  The  retarding  influence  of  the  Polar 
current,  in  its  regular  state,  may  therefore  be  appor- 
tioned to  the  ditfereiit  latitudes  in  Tables  XHL  and 
XIV.,  as  follows :      j 

From  the  Poles  to  latitude  80  ss  ^of  the  elasticity, 
to  latitude  70  ~  ^,  latitude  60=s  ^^,  latimde  50  :=  Vcr* 
latitude  40  =  ^,^,  latitude  30  =^  ^^,  latitude  20  =  ^^, 
latitude  10  =:  y-j,  and  from  latitude  10  to  the  Equator 
■j^jy.  The  following  Table  will  then  represent  the  eth- 
cient  force  of  the  vapour  in  a  lateral  direction,  calculated 
for  the  surface  of  the  sphere,  and  for  the  altitude  of  one- 
third  the  density. 


Table  XV.— SAotofw^  the  fffideni  lateral  force  of  Vapour  between  the  Poles  and  Equator  at  the  Surface  of  the 

Sphere^  attd  at  the  AUiiude  ofone'Unrd  ike  Bemity^ 


H«iiriit. 

Lititudes 
00  aiiJ  do. 

80  and  70. 

Utitudes 
1     70ftnd60. 

Latitudes 
GO  and  50. 

latitude* 
50  and  40. 

Latitudes 
40  utid  30. 

Latitudes 
30  and  20. 

Latitudes 
20  awd  10. 

L-Htkude 
10  and 

of  Jure*. 

BAtutM 
of  F«*r», 

KUKUof 
Wbuland 

ll4Mct  1 

Wli»4«w 

«f  Pom. 

«CF«m 

Bfnrrttof 

♦f  F«t^ 

of  For*. 

Wlw»  ^tul 

0 
10000 

-^,003 

^,001 

-.002} 

-.002 

-.010 

-.004 

-.008 
-.008 

-.028 
-.008 

-.017 

-.017 

-.040 
-.012 

-.025 
-.026 

--,103 
-,023 

-.042 
-.045 

-.138 

-.044 

-*069 
-.072 

-.132 
-.050 

-..093 
-.090 

-^-109 

-«.038 

-.088 
-.070 

—  .082 

-.029 

- 

This  last  Table,  Mr.  Daniell  remarks,  will  ^ive  some 
idea  of  the  retardation  of  force,  in  the  vapour,  oeca- 
sioncd  by  the  wind,  at  the  surface  of  the  sphere,  and 
also  of  the  increase  of  velocity  occasioned  by  diminished 
pressure  in  the  upper  regions.  It  is  easy  to  under- 
fitand  that,  whenever  the  aerial  current  coincides  with 
the  direction  of  tlie  vapour,  the  progress  of  the  latter  is 
accelerated  in  the  same  proportion. 


*  Mr.  Herscbcl,  at  pnge  51  of  the  third  voturae  of  tbc  Ti^antacnom 
qfthe  Jatron6micai  Sftciettfj  has  the  foUowitig  remarks: — **  On  the 
night  of  the  lOth  of  April^  the  sky  had  continued  perfectly  cloudless, 
withaot  ft  breath  of  atr  slirrtDg,  and  a  dew  so  copioua  ai  to  run  off 
the  telescope  io  streams  till  about  half  p&st  two  4.  m.  I  had  (o  t«ke 
the  tratistt  of  25  Hercutis  as  a  settling  star,  which  piassed  at  ]d 
hours  21  miouieSi  (per  Chron.)  At  IG  hours  8  minutes,  one  of 
Fiazzi^A  stars  pasted,  and  was  taken;  after  which  I  continued  sweep- 
ing', the  heavens  contiotiing  beautifully  ctear.  About  5  minutes 
Wore  the  exp«cted  passage  of  25  Herculisi  I  noticed  a  dusky  cloud 
baok  in  the  East;  it  advanced  rapidly.  Immediately  before  the 
transit,  Arctunis  wa*  completely  invisible :  vrhilc  yet  to  the  act  of 
bisecting  my  star,  tiie  edge  of  the  haze  was  on  it,  and  in  less  than 
three  minutes  from  that  time  h^A  e^ttended  to  the  Western  horiron, 
obliteratifig  every  star  by  a  ^  m  coating  of  cloud*     Ali  the 

time  the  calm  reTnained  qn  rbed.    Ttrc  least  supposihle 

npidity  of  propagation  in  ims.  k^^k  i»  300  mile?  -  '  *'  ^n  the 
direction  of  the  Sun^s  mottoo;  and  the  oaose  b  o^  oiact 

ftUaiument  of  a  delermiDaie  lempenUitre  in  the  re^^  .utmo- 

aphere,  where  the  cloud  formed,  cither  by  radiation,  or  by  a  diiniuij- 
tiou  of  atftiospheric  prtrssore  taking  place  in  §ucc»ssiou  along  the 
^h*le  iwie  of  sky,  ami  oei  H  were  pursuiflg-  the  point  of  the  heav€Qfl 
opposed  to  the  Sun." 


(87.)  The  permanency  of  the  Barometric  pressure, 
on  the  surface  of  the  sphere,  is  dependent,  as  already 
remarked,  upon  the  equal  balance  of  the  aerial  cur- 
rents ;  and  its  fluctuations  have  been  traced  to  the 
destruction  of  this  equipoise,  by  unequal  and  local  ex- 
pansions ami  condensations.  One  of  the  chief  causes 
of  tliese  latter,  Mr.  Daniell  attributes  to  the  incretise 
and  decrease  of  the  aqueous  vapour,  counleractinpc  the 
natural  progression  of  temperature  by  the  caloric 
evolved  in  its  condensation.  But  there  is  another 
cause,  which  must  exercise  a  powerful  influence,  and 
to  which  no  allusion  has  yet  been  made.  It  has 
hitherto  been  supposed,  for  the  sake  of  simplifying^  the 
subject,  that  the  source  of  heat  has  been  in  the  sphere 
itself^,  and  that  all  the  reg-ular  chanrres  of  temperature 
emanate  from  its  surface.  This  so  lar  agrees  wllh  the 
condition  of  the  atmosphere  of  the  earthy  with  which 
it  is  Mn  Danielfs  final  object  to  identify  his  dilferent 
hypotheses ;  for  while  in  a  transparent  state,  the  sun's 
rays  pass  through  the  air  without  materially  affecting'  it, 
and  exhaust  their  influence  upon  the  surface  of  the 
globe.  But  if  the  atmosphere  become  cloudy  and 
opaque,  the  rays  of  heat,  emanatinp^  from  an  externa 
source,  are  in  great  part  absorbed  before  they  reach  the  | 
surface,  and  an  increase  of  temperattire  and  elastic 
vapour  must  take  place  in  the  middle  ref^ions.  Here 
arises  another  source  of  parlial  and  pmvcrful  expan- 
sion.    To  this  also  may  be  added  the  property  which 
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I  ckiyds  po^eas  of  preventing^  the  radiation  of  heat 
m  Xlm  surface  beneath  them,  and  the  greater  con- 
doBlliifp  power  of  damp,  than  of  dry  air* 

(88,)  Among^st  the  numberless  modifications  of  con- 
likioD,  to  which  an  atmosphere  of  the  nature  we  have 
htmt  consideriu^  is  liable,  ihere  are  yet  two  or  three  to 
^wJuch  il  will  be  necessary  shortly  to  refer.    The  surfiice 
[jOf  Ihe  sphere  has  hitherto  been  chiefly  considered  aa 
Jy  plain,   and   either   thoroug:hly  dry  or  every- 
»- covered  with  water.     Lei  us  now  contemplate  it 
i  covered  with  water  to  the  extent  of  three-fourths  of 
sur^e,  and  the  remaining-  fourth  of  dry  earth,  wn- 
ren  and  inters  ected  by  eminences  -,    conditions  which 
fsssimllate  it  still  more  closely  to  the  actual  terrestrial 
Itmosphere.     Such  an  intermixture  of  land  and  water 
tiust  at  once  introduce  inequalities  of  temperature  of  a 
rent  character  from  those  which  have  been  hitherto 
ODsidered.     These  will  arise  chieliy  from  the  greater 
tity  both  of  heating  and  cooling,  in  the  dry  surface, 
esdeoi  upon  the  peculiar  constitution  of  the  watery 
at.     Aj3  the  processes  by  which  their  impressions 
i  eommunicated  to  the  incumbent  air  are  slow  and 
ital,  they  mostly  affect  llie  diMerent  columns  in  an 
quAble  manner ;  so  that  their  influence  upon  the  atmo« 
heric  currents  resolves  itself  into  the  cases  which 
we  been  already  proposed,  of  total  and  regular  ex- 
panbion.     With   respect  to  the  vapour,  however,  the 
e  is  diflereni.     The  parts  of  the  atmosphere  above 
dry  spaces  cannot  remain  free  from  its  admixture, 
the  elasticity  of  the  surrounding  medium  will 
supply  the  vacuum.     The  law  of  this  equalization 
I  depend  upon  the  mechanical  obstruction  of  tlie  air, 
is  influenced  also  by  the  conditions  of  the  wind, 
''When  once  dilfused  aver  the  land,  it  will  be  more  sub- 
ject lo  cuudensalion ;  and  the  amount  of  precipitation 
»  W  reiiiored  from  the  great  expanse  of  waters* 
(69 J)  Finally,  un evenness  of  surface  will  tend,  says 
Dautell*  to  modify  the  atmosphere  in  some  minor 
Ajiy  elevation  will  obviously  partake   of  the 
Ature  due  lo  the  stratum  of  air  into  which  it  may 
but  the  action  must  be  reciprocal ;    and  as  the 
surface  is  raised  to  hig-her  regions,  those  re- 
i  miist  be  proportionally  and  unequally  aflected* 
W«  ihall  DOW  pass  to  ihe  consideration  of  some  of 
pkcBOfiiciia  connected  witli  the  actual  atmosphere 
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Figure  of  th^  Atmosphere, 


td       (9^-)  The  problem  of  the  figure  of  the  atmosphere  is 
^'^  COOAected  with  some  very  refined  and  delicate  points 
'if  analysis^     Had  tlie  Earth  been  truly  of  a  spherical 
finai^  and  entirely  at  rest,  every  portion  of  the  atmo- 
fpheie  turrounding  it,  would,  by  the  air  lion  of  f^^ravity, 
bvt  assumed  a  perfectly  globular  form.      But   any 
libdiy  of  rotation  imparted  to  die  Earth,  wouid  be  gra- 
4aiUy  oamniunicated  to  the  atmospheric  strata  that 
MROttOd  it;    and  the  friction  of  these  strata  against 
mdk  OtbttTs  and  against  the  surface  of  the  body,  would 
^ri>u»t0  tke  slower  motions,  and  retard  the  more 

a  perfect  equality  was  established. 

v'l.j  At  its  suHace  the  atmosphere  is  only  retained 

b^  its  weight ;  and  the  form  of  this  surface  is  such,  that 

tht  force  which  results  from  the  centrifugal  and  attract- 

iTt  forces  of  the  body,  is  per|:)endic'ular  to  it.     The 

[atmosphere  is  flattened  towards  the  Poles,  and  dis- 

Lleiided  at  its  Equator;  but  this  elMpti city  has  limits. 


and  in  the  case  where  it  is  the  greatest,  the  ratio  of  the 
Polar  and  Equatorial  axes  is  as  two  to  three* 

In  the  seventh  chapter  of  the  third  Book  of  the 
Mhanique  Celcaie^  Laplace  has  entered  on  the  consi- 
deration of  the  figure  of  the  atmospheres  of  tlie  celes- 
tial bodies,  with  bis  usual  generalizatioa  and  skill. 

On  the  Limits  of  the  Atmosphere, 


Meteor^ 
plogy. 


Limit  to  the 
atmosphere 
first  con- 
ceived by 
Kepter. ' 


(92.)  The  existence  of  a  definite  limit  to  the 
altitude  of  the  atmosphere  was  first  conceived  by 
Kepler;  and  he  sought  to  determine  its  elevation  by 
means  of  the  duration  of  the  twilight.  By  an  ingenious 
and  interesting  process,  which  most  writers  on  Astro- 
nomy explain,  it  is  known  to  extend  to  between  40  or 
50  miles  above  the  Earth's  surface,  and  even  at  that 
altitude  il  still  continues  to  possess  a  density  sufficient 
for  refracting  and  reflecting  the  rays  of  light, 

(93.)  The  authors*  who  have  written,  says  Mn 
Ivor),t  on  the  height  and  figure  of  the  atmo sphere* 
have  likewise  assigned  a  boundary  beyond  which  it 
cannot  reach.  But  in  this  tliey  have  rather  fixed  a 
limit  to  the  domain  peculiarly  belonging  to  the  Earth, 
than  reasoned  upon  any  distinguishing  properties  of 
the  atmosphere  itself.  If  we  conceive  a  body  that  cir- 
culates round  the  Earth  by  the  force  of  gravitation,  in 
the  time  of  a  diurnal  revolution,  the  path  which  it  de- 
scribes will  mark  the  limit  whereat  the  centrifugal  force 
arising  from  the  rotatory  motion  of  the  Earth  will  just 
balance  the  opposite  centripetal  force.  Therefore  any 
body  that  participates  in  the  rotatory  motion  common 
to  a11»  if  placed  beyond  the  boundary  we  have  men- 
tioned, would  continually  recede  from  the  Earth,  and 
be  eventually  lost  in  the  immensity  of  space ;  or,  if 
placed  witliin  the  same  boundary,  would  fall  to  the 
common  centre.  The  radius  of  the  orbit  described  by 
the  revolving  body  is  about  25,000  miles,  or  something 
more  than  three  diameters  of  the  terrestrial  globe* 
Now  the  air  surrounding  the  Earth  cannot  reach  so  far, 
for  if  it  did  it  would  be  continually  dissipated  ;  a  sup- 
position which  is  exbemely  improbable,  since  we  arc 
acquainted  with  no  source  trom  which  a  constant  waste 
of  so  necessary  a  fluid  could  be  supplied. 

The  first  writerj:  who  attempted,  from  Physical  con-  pr,  WolUs- 
siderations,  to  fix  a  definite  limit  to  the  atmosphere,  was  lon^a  at- 
Dr.  Wollaston,  in  the  Philosophical  Traiisactiotis  for  tempt  to  fix 
1822,  who  remarks  in  his  interesting  Paper,  that,  in  fj^ffj^'^S,^ 
attempting  to  estimate  the  probable  height  to  which  the  atmosiiheret 
Earth's  atmosphere  extends,  no  phenomenon  caused  by 
its  refractive  power  in  directions  at  which  we  can  view 
it,  or  by  reflection  from  vapours  that  are  suspended  in 
it,  will  enable  us  to  determine  it.     From  the  law  of  its 
elasticity,  which  prevails  within  certain  limits,  we  knoir 
the  degrees  of  rarity  corresponding  todiflerent  elevalioHB 
from  the  Earth's  surface  ;  and  if  we  admit  that  air  has 
been  rarefied  so  as  to  sustain  only  ^l^jy  of  an  inch  Baro- 
metrical pressure,  and  that  this  measure  has  afforded  a 
true  estimate  of  its  rarity,  we  should  infer  from  tiie  law, 
that  it  extend.^  to  the  height  of  forty  miles,  with  proper- 
ties yet  unimpaired  by  extreme  rarefaction.     Beyond 

•  D'Alembert,  OpMt,  torn,  ti.  Lttplaco,  Micamqttc  C^ietit,  liv.  Ul 
ch.  vii. 

t  Philos&phicai  TroHtacHont  hi  1823. 

t  BIr.  Cavendish  communicated  to  Mr,  Davies  Gilbert,  President 
of  the  Royoi  Society,  in  the  year  1808,  the  fubstan^  of  a  very  in- 
teresting invefttigaiian  relative  to  the  definite  limits  of  th«  atino* 
f^hjgre  I  but  iIh4  tppears  iie¥«r  to  bav«  been  pnlihiibfitJ. 
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this  limit  we  are  left  to  conjectures  ftmnded  on  the  sup- 
posed ftivisibility  of  Mutter;  and  if  this  be  infinite,  so 
also  must  be  the  extent  of  our  atmosphere.  For,  if  the 
density  be  throughout  ys  the  compressing  force,  then 
miisl  a  stratum  of  given  thickness,  at  every  heig^ht»  be 
compressed  by  a  superincumbent  atmosphere,  bearing  a 
constant  ratio  to  its  own  weight,  whatever  be  its  distance 
fmm  the  Earth*  But  if  air  consist  of  any  ultimate  par- 
ticles no  long:er  divisible,  then  must  expansion  of  the 
medium  compof^ed  of  them  cease  at  that  distance,  where 
the  force  of  gravity  downwards  upon  a  single  particle 
is  equal  to  the  resistance  arising- from  the  repulsive  force 
of  the  medium* 

(94.)  Mr.  Faraday,  when  alluding  to  the  admirable 
lion*  of  Mr.  at^^rument  of  Dr.  Wollaston,  observes,  that  on  passing 
Faradiy-  upwards  from  the  Earth's  surface,  the  air  becomes  more 
and  more  attenuated,  in  consequence  of  the  gradually 
diminishing  pressure  of  the  superincumbent  part,  and 
its  tension  or  elasticity  is  proportionally  diminished; 
and  when  the  diminution  is  such,  that  the  elasticity  is  a 
force  not  more  powerful  than  the  attraction  of  gravity, 
a  limit  to  the  atmosphere  must  occur.  The  piirti- 
cle«  of  the  attnosphere  there  tend  to  separate  with  a 
certain  force  ;  but  this  force  is  not  greater  than  the 
attraction  of  gravity,  which  tends  to  make  them  approach 
the  Earth  and  each  other ;  and  as  expansion  would  ne- 
cessarily give  rise  to  diminished  tension,  the  force  of 
gravity  would  then  be  the  strongest,  and,  consequently, 
would  cause  contraction,  until  the  powers  were  balanced 
aa  before. 

(95.)  Dr.  Wollaaton,  however,  has  not  confined  his 
inquiries  to  the  Earth's  atmosphere;  and. in  extending 
tiis  views  to  the  probable  existence  of  atmospheres 
round  other  bodies,  he  properly  remarks,  that  since  the 
law  of  definite  proportions  discovered  by  Chemists  is 
the  same  for  all  kindsof  Matter,  whether  solid,  fluid,  or 
elastic,  if  it  can  be  ascertained  that  any  one  body  con- 
sists of  particles  no  longer  divisible,  we  then  can  scarcely 
doybt  that  all  other  bodies  are  similarly  constituted ; 
nnd  that  we  must  conclude,  without  hesitation,  that  those 
equivalent  quantities,  which  we  have  learned  to  appre- 
ciate by  proportional  numbers,  do  really  express  the  rela- 
tive weights  of  elementary  atoms,  the  ultimate  objects 
of  Chemical  research. 

(96.)  In  the  first  place,  the  views  entertained  by 

those,  who,  believing  in  the  existence  of  a  terrestrial 

atmosphere  of  indefinite  extent,  sought  to  discover  the 

atmos^jherc  existence  of  an  atmosphere  of  a  similar  kind  round  the 

of  lafiiuie     lunar  spheroid,  may,  from  the  reasoning  of  Dr.  Wollas- 

ton,  be  proved  to  he  utterly  fallacious.     For,  since  the 

density  of  an  atmosphere  of  infinite  divisibility  at  the 

surface  of  the  Moon  would  entirely  depend  on  her  gra- 

^tattng  force  at  that  point,  that  density  could  not  be 

greater  than  the  density  of  our  atmosphere  at  the  point 

where  the  Earth's  attraction  is  equivalent  to  the  Moon's 

attraction  at  her  surface.     At  this  height,  which  by  a 

simple   computation  is  about    500Q  miles  above   the 

Earth's  surface,  we  obviously  can  have  no  perceptible 

atmosphere,  and,  consequently,  should  not  expect  to 

.  discern  an  atmosphere  of  similar  rarity  around  the  Moon, 

Vcn^*oihc       i^^y  ^'^  ^^^  "^-^'  place,  the  approach  of  Venus  to  the 

Sun  proving  Sun,  if  the  latter  body  were  surroimded  by  an  atmo- 

tK:it  no  at-    sphere  of  infinite  divisibility,  might  be  reasonably  ex- 

rnosplicre      pected  to  present  some  degree  of  retardation  in  her 

dfviii'binty    apparent  motion  ;  whereas,  from  the  very  precise  and 

•urroundj     accurate  observations  of  Captain  Kater,  no  such  rctarda. 

the  latter,    ttou  can  be  perceived.     If  we  calculate  at  what  apparent 
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distance  firom  the  body  of  the  Sun  his  attractive  energy    tf«| 

is  equal  to  the  gravitating  influence  at  the  surface  of  the  olo 
Earth,  it  is  there  that  his  power  would  be  sufficient  to  ^^ 
accumulate  (from  an  infinitely  divisible  medium  filling 
all  space)  an  atmosphere*  fully  equal  in  density  to  our 
own,  and,  consequently,  capable  of  producing  a  refrac- 
tion of  more  than  one  degree  in  the  passage  of  rays 
obliquely  through  it, 

(98.)  By  considering  the  mass  of  the  Sun  as  330,000 
times  greater  than  that  of  the  Earth,  the  distance  at  which 
his  gravitating  force  will  be  equivalent  to  the  force  of 

gravity  at  the  surface  of  the  Earth,  wilt  be  ^330,000, 

or,  in   other   words,  about  575    times    the  terrestrial 

radius;  and  if  the   radius  of  the  Sun  he  111.5   times 

that  of  the  Earth,  then  will  the  distance  here  referred 

575 
to  be  --"    _ ,  or  5.15  times  the  solar  radius.     Now  the 
111.5 

Suii*s  apparent  semi -diameter  on  the  day  of  observa- 
tion (May  23d)  having  been  15'49'\  it  follows  that 
15'  49*^  X  5.15  =  l°2l'  29^  was  the  distance  from  the 
Sun's  centre,  at  which  his  gravitating  force  was  just 
equivalent  to  the  ordinary  force  of  gravitation  at  the 
Earth's  surface. 

(99.)  But  the  approach  of  Jupiter's  Satellites  to  that  Strooj 
Planet,  instead  of  being  retarded  by  refraction,  is  well  ^rmai 
known  to  be  perfectly  uniform,  till  they  appear  in  ^^^ ^ 
actual  contact;  showing  that  there  is  not  that  extent  p^^,^! 
of  atmosphere  surrounding  Jupiter,  ivhich  that  hotly  Jupiu 
should  attract  to  itself  from  an  infinitely  divisible  SatcU 
medium  filling  all  space.  For  since  the  mass  t>f  ^j"j*'JJ 
Jupiter  is  fidl  309  times  that  of  the  Earth,  the  dis-  ^^^^^ 
tance  at  which  his  attraction  would  become  equivalent  thfti|i 
to  the  ordinary  terrestrial  gravity,  must  be  as  V  309,  i*  noi 
or  about  17.6  times  the  Earth's  radius.  And  since  his  ^Jj}^^ 
diameter  is  nearly  eleven  times  that  of  the  Earth,  we 


Abiurdily 
of  fltlcmpt- 
tng  to  div 
cover  mv 


divUibiiity 
arotiod  the 
Moon. 


shall  have  — ^  =  1.6  times  bis  own  radius,  for  the  dis- 
tance from  his  centre,  at  which  an  atmosphere,  equal  in 
density  to  our  own,  should  occasion  a  refraction  exceed- 
ing one  degree.  To  the  fourth  Satellite,  this  distance 
would  subtend  an  angle  of  about  3«  37' ;  so  that  an 
increase  of  density  equivalent  to  3^  times  the  density 
of  our  ordinary  atmosphere,  would  be  more  than  suf- 
ficient to  render  the  fourth  Satellite  visible  to  us  when 
behind  tlie  centre  of  the  Planet,  and,  consequently,  to 
make  it  appear  on  all  sides  of  the  Planet  at  the  same 
time,  or  rather  as  a  luminous  ring  surrounding  the 
entire  disc  of  the  Planet. 

(100.)  Now,  though  with  regard  to  the  argument 
respecting  the  Solar  atmosphere,  some  degree  of  doubt 
may  be   entertained  in   consequence   of  the   possible 
effects  of  heat  w*hich  cannot  be  appreciated,  it  is  evi- 
dent that  no  error  from  this  source  can  be  apprehended 
in  regard  to  Jupiter;  and  as  this  Planet  has  certainly 
not  its  due  share  of  an   infinitely  divisible  atmosphere, 
the  universal  prevalence  of  such  a  medium  cannot  be 
maintained;  while,  on  the  contrary,  all  the  phenomena        I 
accord  entirely  with  the  supposition   that  the  Eartk*$  q^ 
atmospkttre  m  of  finite  extent,  limited  by  the  weight  o/cood 
____^ ^ of  Dr 

•  Such  an  Mraospbere  would,  in  fact,  be  of  greater  density  on  ac-  '^^t"'] 
count  of  the  fur  greater  entenl  of  the  medjum  affected  by  the  Solar  *P^ 
atlraciioM,  nithough  of  cilrcme  rarity;  bul  the  addiltoft  derived  firom  ^"^ 
thb  nource,  may  be  disregarded  in  tEe  present  estimate,  without  pie-  ^^^ 
judlce  to  the  arguraent,  which  will  ttot  be  found  to  lum  upon  any  *^™ 
minute  diffcreiicc.  mcwpi 
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^dOmaie  of  atoms  of  definite  magniiadc  no  longer 
dtmjnhie  6y  repulsion  of  iheir  parU, 
J  (101.)  Mr.  iTory,  in  a  Paper  in  the  Philosophical 
Trmuaciionf  for  1823,  on  Astronomical  Refractions, 
In  treating'  of  this  highly  inlcresting  qiieslion»  conceives 
a  cylinder  of  atr  to  extend  indeBnitely  in  a  vertical  dircc 
tioo»  and  to  be  divided  into  equal  parts  of  a  moderate 
iGOigtlii  so  that  the  density  of  every  division  may  be 
considered  as  uniform ;  and  by  abstracting  the  di- 
mmution  of  Gravity  and  the  increase  of  the  cen- 
trifugal force,  which  are  inconsiderable  at  the  dis- 
tance of  200  or  300  miles  from  the  Earth's  surface, 
Uie  weight  of  air  in  every  portion  of  the  cylinder 
Will  be  proportional  to  its  density.  If  now,  conti* 
Hues  Mr,  Ivory,  we  admit  the  elastic  force  to  be  pro- 
portional to  the  density,  as  it  would  be  in  an  atmo- 
sphere of  uniform  temperature,  it  will  follow,  that  the 
weigtits  of  the  several  divisions  of  the  cylinder  will 
vary  in  the  same  proportion  as  their  elasticities.  But 
io  the  lowest  part  of  the  cylinder,  the  weiijhl  of  the 
small  quantity  of  air  contained  in  one  division,  is 
incomparably  less  than  its  elastic  force,  which  is  an 
equipoise  to  the  whole  atmosphere;  and  the  same 
thinfT  will  therefore  be  true  of  every  portion  of  the 
cylinder^  however  high  it  is  placed.  Hence  an  atmo- 
sphere constituted  as  we  have  supposed,  must  neces- 
sarily be  infinite  in  its  extent.  For  if  it  were  finite, 
ftince  there  is  no  pressure  at  the  surface,  the  weight  of 
a  volume  of  air  situated  there  would  be  in  equilibrium 
with  its  elastic  force,  whereas  it  has  been  proved  that 
the  former  is  always  an  inconsiderable  part  of  the 
latter. 

(102,)  But  in  the  foregoing^  reasoning,  says  Mr, 
Irory^  a  cause  has  been  neglected  which  diminishes  the 
elasticity  of  the  air  as  we  ascend  above  the  Earth's 
fttirface,  without  affecting  the  force  of  Gravity  in  any 
degree.  In  the  higher  parts  of  the  atmosphere  a  con^ 
tinually  increasing  degree  of  cold  is  found  to  prevail, 
the  effect  of  which  is  to  contract  all  bodies  in  their 
dimensions;  and  therefore,  by  the  operation  of  this 
cause,  as  we  ascend  in  the  atmosphere,  the  expansive 
force  of  a  given  volume  of  air  is  constantly  diminished 
and  brought  nearer  to  an  equality  with  its  weight-  To 
estimate  this  effect  with  greater  precision,  let  p\  z\  t\ 
denote  tlie  Barometric  pressure,  the  density,  and  the 
temperature  by  the  centigrade  Thermometer  at  ttie 
Eirth's  surface ;  and  let  the  same  letters,  without  the 
accent,  denote  corresponding  elements  at  any  height 
3 
*«nif^=— ,  the  expansion  for  one  centigrade 

degree,  the  known  laws  that  obtain  in  the  expansion 
of  elastic  fluids  will  lead  to  this  formula,  viz. 


lUeleor- 
ology. 


Now,  here  it  may  be  remarked,  that  ~   is  the  measure 

P 
of  the  ela!?tic  force  nl  the  height  ,r  in  parts  of  the  same 
force  at   the  surface;  and  we  see  also  that  it  depends 
oil  the  temperature,  as  well  as  on  the  relative  density 

-^.     At  the  Earth's  surface  the  quantity     "^^^     is 

eqnal  to  unity,  but  continually  diminishes  as  the  tem- 
perature becomes  less  in  ascending.     We  cannot  con- 


ceive that  it  will  become  negative,  nor  can  any  bounds 

be  set  to  its  approach  to  zero.     But  when  ^^     —  ^  — 

is  evanescent,  or  when  t  =,  -  266^  the  elastic  force  of 
the  air  will  cease,  and  gravity  will  stop  the  further 
dilatation  of  the  atmosphere.  This  reasoning,  obser\'es 
Mr,  Ivory,  is  independent  of  the  law  of  tbe^densities; 
and  it  proves  both  that  the  atmosphere  may  be  finite  in 
its  extent,  and  that  it  may  have  a  finite  density  at  its 
upper  surface, 

( 103.)  But  it  may  be  objected,  that  the  effect  of  tem- 
perature on  the  air's  elasticity  has  been  verified  only 
to  a  certain  extent;  and  that  in  the  case  of  air  of  a 
great  rarity,  and  subjected  to  extreme  degrees  of  cold, 
the  law  of  dilatation  and  contraction  may  be  very  dif- 
ferent from  what  it  has  been  proved  to  be  in  the 
limited  range  of  our  experiments.  This  observation  is 
probably  well  founded,  but  it  will  not  destroy  the 
force  of  what  has  been  advanced.  We  know  that  air 
always  gives  out  heat  when  it  is  compressed  into  a  less 
volume,  and  absorbs  heat  when  it  expands.  As  long, 
therefore,  as  that  fluid  retains  its  elasticity,  so  long,  we 
must  conclude,  will  temperature  continue  to  modify 
the  changes  of  bulk  which  that  force  produces.  The 
law  of  dilatation  and  contraction  may,  nodoubt^  under- 
go some  change  in  different  circumstances,  but  every 
expansion  must  be  productive  of  cold,  and  every  new 
degree  of  cold  must  diminish  the  elastic  force  of  a 
given  volume  of  air.  Gravity  continuing  to  act  with 
nearly  the  same  energy,  while  the  elastic  force  of  the 
air  is  continually  diminished,  these  two  forces  will  at 
length  become  equivalent,  and  will  counterbalance  one 
another,  which  is  alt  that  is  necessary  for  imposing  a 
limit  to  the  extent  of  the  atmosphere.  We  have 
proved,  says  Mr.  Ivory,  that  air,  if  it  were  confined  by 
the  action  of  Gravity  alone,  would  extend  indefinitely 
into  space ;  and  it  is  not  unreasonable  to  consider  the 
effect  of  temperature  as  a  contrivance  for  accurately 
attaching  to  the  tcrrestriul  globe  a  fluid  so  necessary 
in  every  point  of  view  to  the  economy  of  nature, 

(104.)  Since  it  is  fcnmd,  continues  Mr.  Ivor)^,  that 
all  elastic  fluids  follow  the  same  laws  in  regard  to  heat 
and  pressure,  the  foregoing  reasoning  will  be  found 
equally  true,  whether  we  conceive  t!ie  atmosphere  us 
composed  of  one  homogeneous  fluid,  or  a;*  a  col- 
lection of  many  elastic  gases  and  vapours,  however 
much  they  may  differ  from  one  another  in  Specific 
Gravity. 

(105.)  It  may  even  be  possible^  adds  Mr.  Ivory,  to  His  con, 
form  some  reasonable  conjecture  as  to  the  actual  height  jeciure 
of  the  finite  atmosphere.     Gay  Lussac  ascended  in  a  respecting 
balloon   to  the  altitude  of  381G  Englij^h  fathoms,  or  ^^^^''^jj^^^ 
nearly  four  miles   and  a  quarter  above  the  level  of  the  Earil!"*  at- 
Seine  at  Paris;  the  proportion  of  the  heiglits  of  the  mospherc' 
Barometer  in   the  balloon  and  at  the   surface  of  tlie 
Earth  being  0.4(57  nearly,  which  is  therefore  the  rela- 
tive elasticity  of  the   air.     The  temperatures,   as  ob- 
served at  the  extremities  of  the  elevation,  were  30°.8, 
and    —9°, 5   on  the  centigrade  scale;    and   if  we  in- 
crease 0.467  to  what  it  would  have  been,  had  the  tem- 
perature remained  unchanged  during  tlie  ascent,  we 
Bhall  find  0.500  for  the  density  of  the" air  at  the  height 
ascended,   in   parts  of  the    density  at    the  surfuce  of 
the   Earth.     Thus,    in  the  decreasing  scale  of  ehisti- 
cities,   the  diminution  is  from  1  to  0.467  ;  but  in  the 
decreasing  scale  of  densities,  it  is  only  from  1  to  0,500. 
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The  quaniilteB  of  the  one  scale  continually  fall  behind 
those  of  the  other  at  a  rate  that  must  hrin^  them  to 
zero»  whatever  be  the-  gradation  of  the  latter.  If  we 
divide  3816  fathoms,  the  whole  height  ascended,  by 
40° J  the  difference  of  temperature,  the  elevation  for 
depressing  the  Thermometer  one  degree  will  come  out 
equal  to  95  fathoms ;  and  if  we  suppose  that  the  same 
rate  prevails  in  all  parts  of  the  atmosphere,  the  whole 
heigiit  will  be  266x^5  ialhoms,  or  nearly  29  miles. 
The  obsen'ations  of  the  twilight  show  that  this  is  less 
than  the  true  altitude ;  and  hence  we  must  infer,  that 
the  Thermometer  falls  at  a  slower  rate  in  the  higher,  than 
io  the  lower  parts  of  the  atmosphere.  But,  taking 
the  observed  rate  of  95  fathoms  for  the  first  40  degrees* 
and  allowing,  on  an  average,  a  double,  or  even  a  triple, 
elevation  for  the  remaining  226^,  we  shall  still  find  tliat 
the  atmosphere  will  extend  only  to  a  moderate  height 
above  the  Eartli's  surface. 

(106.)    Mn   Daltou,   in   a   P^er    on   the    consti- 
tution of  the   atmosphere,    published  in  the  Philoio* 

_, _      phical  Transactiojis  for  1826,  and  before  alluded  to, 

exicutofihe  has  also  referred  to  its  finite  extent.  He  commences 
ilmospherc,  hi«  observations  by  referring  to  the  23d  Proposition 
of  the  lid  Book  of  the  Principidt  wherein  Newton 
demonstrates,  that  if  homogeneous  particles  of  Matter 
were  endued  witli  a  power  of  repulsion  in  the  inverse 
ratio  of  their  central  distances,  that,  collectively,  they 
would  form  an  elastic  fluid  agreeing  with  atmospheric 
air  in  its  mechanical  properties.  Newton  does  not, 
however,  Infer  Irom  this  demonstration  that  elastic 
fluids  must  necessarily  consist  of  such  particles ;  and 
his  argument  requires  that  the  repulsive  power  of  each 
particle  terminates,  or  very  nearly  so,  in  the  adjacent 
particles. 

(107.)  From  the  Seholinm  to  this  Proposition, 
Newton  was  evidently  aware  of  the  difficulty  of  con- 
ceiving how  the  repulsive  action  of  sucli  particles  could 
ierminate  so  abruptly  as  his  supposition  demands ;  but 
in  order  to  show  that  such  cases  exiat  in  nature,  he 
fijids  a  parallel  one  in  Magnetism, 

(lOa)  Following  np  his  reasoning  Mr.  Dalton  ob» 
aervea,  that  on  tlie  hypothesis  of  the  densit)  of  any 
atmosphere  diminishing  in  Geometrical  progression 
to  Intervals  of  ascent  in  Arithmetical  progression,  every 
fttmosphere  must  be  unlimitetl,  or  of  infinite  extent. 
But  if  an  atmosphere  is  constituted  of  particles  on  the 
Newtonian  hypothesis,  U-mmi  have  a  limit;  and  which 
limit  will  exist  where  the  repuUion  of  two  parCiclvs 
becomes  equal  to  the  weight  of  one  of  them. 

(109.)  We  have  no  data,  continues  Mr.  Dalton,  from 
which  to  determine  the  absolute  height  above  the  sur- 
face of  the  Eorth  to  which  any  one  atmosphere  can 
ascend  ;  but  we  can  form  a  pretty  accurate  comparison 
of  the  Illative  heights  to  which  two  atmospheres  M^ould 
ascend,  especiully  if  the  relative  weights  of  their  atoms 
be  known. 

(110,)  For  instance,  says  he,  we  know  that  the  dia- 
meter of  an  elastic  particle  of  carbonic  acid  is  nearly, 
or  exactly,  the  same  as  that  of  a  particle  of  hydrogen 
tinder  the  same  pressure;  al»o  that  their  weights  are 
as  20  to  1.  At  two  miles'  elevation,  the  elasticity  of 
an  atmosphere  of  carbonic  acid  gas  is  diminished  one 
half;  and  at  40  miles'  elevation,  that  of  hydrogen  is 
diminished  one  half.  Now  Jet  it  be  supposed  that  at 
BO  miles*  elevation  the  carbonic  acid  atmosphere  ceases 
to  exist,  or  terminates,  at  which  elevation  its  elasticity 
must   be,   according  to  the  Geometrical 
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nearly  ^^^  ;  then,  by  the  aamelaifVAe  elasticity  of    "JjJ* 

the  hydrogen  atmosphere  must  be  *— - —  at  the  height 

351000 

of  15  X  40  :^  600  miJes ;  also  the  diameters  of  the 
particles  of  the  two  gases  are  still  equal  at  those  ele- 
vations, because  they  vary  as  the  cube  roots  of  the 
elasticities  inversely ;  that  is,  if  the  diameters  of  the 
particles  of  carbonic  acid  and  hjdrogen  at  the  surface 
of  the  Earth  be  denoted  by  1,  that  of  carbonic  acid  at 

30  miles  will  be  represented  by  ^33000,   and  that  of 

hydrogen  at  600  miles*  elevation  will  also  be  ^33000, 
But  by  the  hypoLhe^sis,  this  distance  is  capable  of  sup- 
porting a  weight  as  20,  (namely,  the  weight  of  one 
atom  of  carbonic  acid  ;)  the  hydrogen  atmosphere,  there- 
lore,  must  be  furlher  elevated,  till  it  is  capable  of  sup- 
porting a  weight  only  as  1,  (namely,  the  weight  of  aa 
atom  of  hydrogen ;)  this  will  take  place  when  the 
elasticity  is  still  further  diminished  in  the  ratio  of  20' 
to  P,  or  8000  to  L  Hence,  we  shall  have  to  extend 
the  atmosphere  about  13  x  40  =  520  miles  further 
before  it  can  terminate,  or  the  height  of  1120  miles. 
In  this  estimate  we  have  not  taken  into  consideration 
the  variable  force  of  Gravity,  At  the  height  of  1 4f>0 
miles  the  force  of  Gravity  is  reduced  one  half,  nearly ; 
on  this  account  the  elevation  of  the  hjdrogen  atmo- 
sphere will  be  increased  between  one  and  two  hundred 
miles  more,  so  as  to  make  it  amount  to  twelve  or  thir- 
teen hundred  miles »  Tlie  variation  of  temperature  in 
ascending  does  not  materially  affect  Mr,  Dalton's 
views* 

(HI.)  Thus  it  appears,  that,  upon  the  assumption 
made  by  tlie  IVIanuh ester  Philosopher,  the  hydrogen 
atmr>sphere  must  be  40  times  the  altitude  of  the  car- 
bonic acid  atmosphere.  If  he  had  assumed  the  utmost 
height  of  the  carbonic  add  atmospliere  less  than  30 
miles,  the  disproportion  of  the  two  heights  would  have 
been  still  greater;  and  if  more  than  30  miles,  it  would 
have  been  less ;  but,  in  this  case,  the  absolute  differ- 
ence would  be  greater, 

(112.)  By  applying  these  principles  to  the  terrestrial 
at  mo  sphere  J  composed  as  it  is  of  azote,  oxygen,  car- 
bonic acid»  and  ac^ueous  vapour,  and  fixing  the  limit  of 
altitude  in  a  full  atmosphere  (of  S(^  inches  of  mercury) 
of  ox^ygen  gas  at  45  miles,  Mr*  Dalton  finds  that  of  an 
atmosphere  of  the  same  gas  of  6.3  inches  of  mercury 
will  be  found  to  be  about  SS  miles,  the  atom  of  oxygen 
being  7 ;  aud  that  of  azotic  gas  of  23.7  inches  weight 
will  be  found  54  miles,  if  the  atom  of  azote  he  taken 
as  5  j  but  if  the  atom  of  azote  be  double  this  weighty 
as  is  supposed  by  many,  but  Mr.  Dalton  thinks  with- 
out sufficient  reason,  then  the  height  of  the  azotic 
atmosphere  will  be  only  44  miles.  Tlie  very  fine  and 
attenuated  carbonic  acid  atmosphere  must  ascend  to 
the  height  of  10  miles,  if  a  full  atmosphere  of  this  gas 
ascend  to  30  miles  ;  and  that  of  aqueous  vapour  to  tlie 
height  of  50  miles,  allowing  the  Specific  Gravity  of 
steam  to  be  .625,  and  the  weight  of  its  atom  S. 

(113.)  Mr- Luke  Howard,  in  alluding  to  this  in-  Viewil 
teresting  subject,  rem  ark  s»  that  the  surface  of  the  ^^^1^ 
atmosphere  is  less  elevated,  and  better  defined,  than 
many  imagine.  A  portion  of  air,  says  he,  rarefied  by 
means  of  the  air-pump,  does  indeed  exhibit  an  elasticity, 
which  seems  limited  only  by  the  imperfection  of  the 
instrument.      For    the    most    minute   residuum    still 
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9^mMr^  io  M\  the  veesel,  nnd  to  press  &|i^iiist  It  in  &11 
direotuins.  But  this  is  done  at  a  temperature  which, 
with  that  of  the  extreme  boundaries  of  the 
b«re,  is  probably  that  of  the  steam  in  a  high- 
IWgw re  engine  to  the  water  in  a  well.  We  know  that, 
in  ascending  into  the  atmosphere,  the  temperature  is 
ISmiMi  to  decrease  with  the  decreasing  density  of  the 
MP  I  md  even  tinder  a  vertical  Sun,  between  the 
bninoiv  41  line  of  perpetual  snow  on  the  mountains 
^dfeales  a  boundary  within  our  reach,  which  the  heat 
p  h&s  ascended  in  mass  to  penetrate.  There  is 
equently  no  sourc©  from  whence  air,  conveyed  to 
the  summit  of  the  atmosphere,  could  obtain  heat  neces- 
90y  to  aiich  extreme  rarefaction  ;  the  whole  sensible 
ksttl  of  the  atmosphere  being  derived  originally  from 
iw  Earth's  surface,  and  distributed  in  an  inverse  pro- 
yoviian  to  the  elevation.  At  an  elevation,  therefore, 
mt  perhaps  on  a  mean  more  than  ten  times  that  of 
fte  lugfaest  mountains,  or  fifty  miles  at  the  Equator, 
nd  eonaiderably  less  at  the  Poles,  there  exists  a  per- 
I  pebasl  seta  of  temperature,  and  with  it  an  effectual 
I  Itmit  to  the  further  expansion  of  the  atmosphere. 
Bope,  the  spheroidal  body  of  gases,  enveloping  our 
\  (liibe,  has  probably  a  well*de6ncd  surface,  (its  extent 
ndered,)  where  the  air,  though  greatly  attenuated, 
is  ani4:h  less  rare  than  we  can  make  it  in  the  receiver  of 
pmnp ;  in  a  word,  a  fluid,  capable  of  rising  and 
like  the  waters  of  the  Ocean^  by  alterations  of 
If. 

Om  ife  Difhzbnction  vf  Temperature  on  the  Surface  of 
the  Earth,     Isothermal  Lines,  fyc, 

(114.)  The  distribution  of  hent  over  the  surface  of 
^  ^obe,  says  Humboldt,  belong  to  that  class  of  phe- 
nomena of  which  the  general  principles  have  long 
h&m  known,  but  which  were  incapable  of  being  sub- 
mitted to  an  esact  calculation,  till  experiment  and 
iion  had  furnished  the  data  from  which  the 
might  obtain  the  corrections  of  the  difiereut 
dements  it  requires. 

(115,)  An  investigation  of  the  temperature  of  the 
of  the  globe  is  a  problem  connected  with  the 
interesting  inquiries.  It  involves  in  its  consider- 
the  conditions  of  the  arid  plains  of  a  tro- 
|iid  climate^  where  the  various  orders  of  vegetable 
liiBlgy  are  so  powerfViHy  inilueneed  by  a  vertical  Sun ; 
iry&MlDg  from  these  into  the  luxuriant  regions  of  the 
elife  wad  the  vine,  and  to  the  milder  and  more  uni- 
fino  tanperature  of  Italy  and  Spain;  and  thence 
agmn  to  the  variable  climates,  and  the  more  verdant 
Kingdoms  of  the  North,  until  at  length  we  arrive  at 
theiiegioD  of  blighted  vegetation,  where  nothing  can 
net  but  the  birch  and  the  pine,  and  the  chain  of 
vegetable  existenoe  is  at  last  terminated  in  the  hoary 
teolaiion  of  the  Arctic  Zone. 

(116.)  Amidst  this  great  circle  of  Physical  changes, 
the  Philosopher  looks  ioT  materials  on  which  to  rear 
te  beautiful  theories  of  his  creation  ;  though  it  is 
imtch  to  be  feared,  that  theoreticat  considerations  have 
loo  often  usurped  the  place  of  the  laborious  and  less 
inviting  task  of  experimental  observation. 

(117.)  It  is  a  remarkable  circumstance  in  the  history 
ei  this  interesting  problem,  that  Philosophers  have 
been  accustomed  to  consider  the  distribution  of  heal  in 
n  particular  region,  as  the  type  of  the  laws  which 
fOfCfn  the  whole  globe  ;  and,  in  place  of  eBtimating  the 


distribution  of  heat  in  its  general  relations  to  continents 
and  seas,  it  has  l)e6n  usual  to  eonsidcr  as  exceptions, 
every  thing  which  differed  from  the  adopted  type ;  or, 
by  puT'suing  a  method  still  more  dangerous  in  inves- 
tigating the  laws  of  Nature,  to  take  the  mean  tempera- 
turefi  for  every  five  degrees  of  latitude,  and  confound- 
ing  together  places  under  different  meridians. 

(118.)  The  distribution  of  heat  depends  by  its  nature  Th«41stri- 
on  many  diversified  causes.  The  Sun  may  exert  its  bution  of 
influence  on  a  single  point,  but  that  influence  will  l^^a^'e- 
be  immediately  modified  by  the  influence  of  local  cir-  ^^  °^ 
cumstances,  and  hence  tlie  distinction  that  has  for  a  cam^. 
long  time  been  made  between  the  solar  and  the  real 
climate  of  a  place.  It  will  be  sufficient  to  mention,  in 
order  to  rcnner  this  distinction  evident,  how  much  the 
temperatures  of  different  latitudes  are  influenced  by  the 
mixture  of  different  winds  ;  the  vicinity  of  seas  which 
are  immense  reservoirs  of  an  almost  invariable  tem» 
perature ;  tlie  unequal  and  varied  surface,  the  Chemical 
nature,  the  colour,  the  radiating  power,  and  the  rate  of 
evaporation  from  the  soil ;  the  direction  of  the  chains 
of  mountains,  which  act  either  in  favouring  the  play 
of  descending  currents,  or  in  affording  shelter  against 
particular  winds ;  the  shapes  of  different  Countries,  their 
mass  and  prolongation  towards  the  Poles  ;  the  quan- 
tity of  snow  which  covers  tliem  in  winter,  their  tem- 
perature, and  their  reflection  in  summer;  and,  finally, 
the  fields  of  ice»  which  form,  as  it  were,  circumpolar 
continents,  variable  in  their  extent,  and  whose  detached 
parts,  dragged  away  by  currents,  modify  in  a  sensible 
manner  the  climate  of  the  temperate  zone.  These 
modifying  causes  will  he  sufficient  to  show,  that  a  great 
and  necessary  distinction  exists  between  the  sol^r  and 
real  climate  of  a  place.  We  must  not,  however,  forget, 
that  the  local  and  multiplied  causes  whinh  modify  the 
action  of  the  Sun  upon  a  single  point  of  the  globe,  are 
themselves  but  secondary  causes,  the  effects  of  the  motion 
which  the  Sun  produces  in  the  atmosphere,  and  which 
are  propagated  to  great  distances. 

(1 19.)  It  is  from  theory  alone  that  we  must  expect  Halley'* 
to  determine  the  distribution  of  heat  over  the  surface  theory, 
of  the  globe,  so  far  as  it  depends  on  the  immediate 
and  instantaneous  action  of  the  Sun.  In  the  year  1693, 
previous  to  the  use  of  comparable  Thermomeiers,  and 
to  precise  ideas  of  the  mean  temperature  of  a  place, 
H alley  laid  the  first  foundations  of  a  theory  of  the 
heating  action  of  the  Sun  under  different  latitudes,* 
He  proved  that  these  actions  might  compensate  for  the 
eflect  of  the  obliquity  of  the  rays.  The  ratios  which  he 
points  out  do  not,  however,  express  the  mean  heal  of 
the  Seasons,  but  the  heat  of  a  summer-day  at  the 
Equator  and  under  the  Polar  Circles,  which  he  finds 
to  be  as  LB34  to  2.310,  or  as  100  to  127. 

(ISO.)  In  two  Memoirs,!  Mai  ran  attempted  to  solve  M»lran'f 
the  problem  of  the  solar  action,  by  treating  it  in  a  tlicory. 
much  more  extended  and  genem!  manner,  and  for  the 
first  time  compared  the  results  of  theory  witli  those  of 
obsen-^ation ;  and  as  he  found  the  difference  between 
the  heat  of  summer  and  winter  much  less  than  it  ought 
to  be  by  calculation,  he  recognised  the  permanent  heat 
of  the  globe  and  the  effects  of  radiation.  Without 
mistrusting  the  observations  he  employed,  he  conceived 
the  strange  theory  of  central  emanations,  which  in- 
crease the  heat  of  the  atmosphere  from   the  Equutor  to 
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the  Pole.  He  supposed  these  emanations  to  decrease 
to  the  parallel  of  74*^,  where  the  solar  summers  attain 
their  maximum,  and  that  they  then  increase  from  that 
latitude  it>  the  Pole. 

(121.)  Euler  was  not  more  successful  than  Mai  ran 
in  his  theoretical  Essays  on  the  solar  heat.  He  sup- 
posed the  negative  sines  of  the  Sun's  ahitiide  during^ 
the  night  to  give  the  measure  of  the  nocturnal  cooling, 
and  obtained  the  extraordinary  result,*^  that,  under  the 
Equator,  the  cold  at  midnight  ought  to  be  more  rigor- 
oos  than  during  winter  under  the  Poles.  Fortunately 
this  transceudant  analyst  attached  but  little  importance 
to  the  result,  and  to  the  theory  from  which  it  was 
deduced. 

(122.)  Lambert,t  dissatisfied  with  the  route  ridlowed 
by  his  predecessors,  directed  his  attention  to  two  very 
different  objects.  He  investigated  analytical  expres- 
sions for  the  curves  which  express  the  variation  of 
temperature  in  n  place  where  it  had  been  observed,  and 
resumed  in  its  greatest  generality  the  theorem  of  the 
solar  action.  He  gave  formtiliE,  from  which  he  found 
the  heat  of  any  day  at  all  latitudes;  but  being  per- 
plexed with  the  determination  of  the  nocturnal  dis- 
persion of  the  acquired  hcat»  or  the  subtungents  of  the 
nocturnal  cooling,  he  gave  tables  of  the  distribution  of 
heat  under  diflerent  parallels,  and  in  different  Seasons, 
which  differ,  however,  so  widely  from  observation,  that 
it  would  be  difficult  to  ascribe  their  devintiona  to  the 
radiating  power  of  the  Earth,  or  to  the  influence  of 
disturbing  causes. 

(123,)  In  1755,  Mayer,  the  celebrated  reformer  of 
the  Lunar  Tables,  published  an  Essay  {  essentially  dif- 
fering from  those  we  have  quoted,  and  in  whicli  the 
learned  author  attempted  to  deduce  the  mean  heat 
empirically,  by  the  application  of  coefficients  furnished 
by  observation .  We  shall  hereafter  allude  more  parti- 
crdarly  lo  this  interesting  performance,  when  we  come 
to  treat  of  the  formula;  of  temperature. 

(124.)  Ktrwan,  in  his  Work  on  Climates,  and  in  a 
learned  Meteorological  Memoir,  contained  in  the 
Vlllih  volume  of  the  Memoirs  of  the  Royal  Irhh 
Acadtrmi/,  attempted  at  first  to  follow  the  method  pur- 
sued by  Mayer  ;  but  richer  in  observations  than  his 
predecessors,  he  soon  pfrceived  that,  after  long  calcu- 
tions,  his  results  agreed  ill  with  observation, §  In 
order  to  try  a  new  method,  he  selected,  in  the  vast 
extent  of  sea,  those  places  whose  temperature  suffered 
no  change  hut  from  permanent  causes.  These  were  in 
that  part  of  the  Pacific  Ocean  comprised  between  the 
parallels  45^  North  and  40°  South  latitude,  and  that 
portion  of  the  Atlantic  Ocean,  contained  between  the 
parallels  of  45^^  and  90°,  from  the  coasts  of  England 
to  the  Gulf  Stream,  Kirwan  also  endeavoured  lo 
determine,  for  every  month,  the  mean  temperature  of 
these  seas  in  different  latitudes;  and  these  results 
afforded  him  terms  of  comparison  with  the  mean  tem- 
peratures observed  on  the  solid  part  of  the  terrestrial 
globe.  But  it  is  easy  lo  conceive,  says  Humboldt, 
that  this  method  has  no  other  object,  but  lo  distinguish 
in  climates,  that  is  in  the  total  elTect  of  calorific  in- 
Jiumcts^  that  which  is  due  to  the  immediate  action  of 


•  Cmttmeni.  Pttrop.  torn.  ii. 

{Pyru  metric  odrr  F&m  Mua§f  dct  FeucTi,  1779. 
De  Variaiimihm  Thermomefri  accuratiuM  Hrjiniendit*  (Opera 
htedita^  vol,  i) 
%  Kirwan*!  tatimaie  of  the  Tmp^raturt  qf  the  G^A^^ch*  UL 


the  Run  on  a  single  point  of  the  globe.     Kirwan  first     Mete 
considered  the  Earth  as  uniformly  covered  with  a  thiak      *>*^ 
stratum  of  water,  and  then  compares  the  temperatures  ^*'^*V 
of  this  water  at  different  latitudes,    with  observations 
at  tlie  surface  of  continents  identified  with  mountains, 
and  unequally  prolonged  towards  the  Poles* 

(125.)  This  interesting  investigation  may  enable  us, 
says  Humboldt,  to  appreciate  the  influence  of  local 
causes,  and  Ihe  effect  which  arises  from  the  position  of 
seas,  on  account  of  the  unequal  capacity  of  water  and 
Earth  for  absorbing  heat.  It  is  even  better  fitted  fur  ihia 
object,  than  the  method  of  means  deduced  from  a  great 
number  of  observations  made  under  different  meri- 
dians ;  but  in  the  actual  state  of  Pliysical  knowledge* 
the  method  proposed  by  Kirwan  cannot  be  followed. 
A  small  number  of  observations  made  far  from  the 
coasts,  in  the  course  of  a  month,  fixes,  without  doubt, 
the  mean  annual  temperature  of  the  sea  at  its  surface  ^ 
and,  on  account  of  the  slowness  with  which  a  great 
mass  of  water  follows  the  changes  of  the  temperature 
of  (he  surrounding  air,  the  exient  of  variations  in  the 
course  of  a  month  is  smaller  in  the  Ocean  than  in  thel 
atmosphere.  But  it  is  still  greatly  to  be  desired,*  thai 
we  should  be  able  to  indicate  by  direct  experience,  foe 
every  parallel  and  for  every  month,  the  mean  tCQipcra-<i 
ture  of  the  Ocean  under  the  temperate  zone. 

(126.)  Kirwan  was  succeeded  by  many  ingenious  of  Cott 
and  interesting  writers,  among  whom  may  be  men- 
tioned the  useful  and  laborious  compiler  Cotte  ;  hut  it  or  Hub 
is  lo  the  enlightened  and  enterprising  traveller  Hum-  iwidt* 
boldt,  that  we  owe  our  comparatively  enlarged  notions 
of  the  distribuLion  of  terrestrial  heat.  In  bis  Me- 
moir on  Isothermal  Lines,  published  in  the  Memoir €M 
d'Arcneil,  torn.  iit.,t  he  has  entered  with  the  utmost 
generality  on  the  consideration  of  all  the  circumstances 
connected  with  this  interesting  inquiry ;  and  lu  the 
excellent  translation  given  of  it  by  Brewster,  in  the 
early  volumes  of  the  Edinburgh  Philosophical  Journai,l 
that  Philosopher  justly  remarks,  "  that  it  must  be 
constantly  referre^d  to  in  all  subsequent  speculations  on 
Meteorology,  and  should  be  familiar  to  every  person 
who  pursues  this  important  study/' 

(127.)  Humboldt  was  led  to  the  consideration  of 
this  highly  interestii\g  subject,  by  visiting  the  most 
elevated  plains  of  the  New  Continent,  and  tracing  the 
different  vicissitudes  of  chmate  existing  in  the  mighty 
chain  of  the  Cordilleras.  To  connect  the  system  of 
climates  of  the  Old  World  w  ilh  those  of  the  New,  this 
accomplished  traveller  endeavoured  to  find  at  every  10° 
of  latitude,  under  ditlerent  meridians,  a  small  number  of 
places  whose  mean  temperature  had  been  correctly  ascer- 
tainedj  and  through  these,  as  so  many  standard  points, 
he  supposed  his  isothermal  lines,  or  lines  of  equal  heat, 
to  pais.  These  lines  were  traced  upon  a  mop,  in  a  His T 
manner  analogous  to  the  ordinary  Magnetic  tines  of"^*lhQ" 
dip  and  variation,  and  their  properties  contemplated  ia 


•  Humboldt,  JUlatton  Hiiionqve^  torn.  i. 

t  The  iDlercsling  Papers  coDtamed  ia  the  MtmoirtM  d'Jrcueiff 
owe  iheir  ofigiii  to  &  Society  of  dislinguished  men,  who  assemblrcl 
otice  a  fortDtght,  at  the  clc^nt  rctrcal  of  the  elder  BerthoMcf^  in  the 
little  village  of  Arcucil  near  Paris.  The  day  was  ipetit  in  perusing 
the  latojl  Scientific  publications,  reading  and  dlfcussing  PhHosopht* 
cil  papers,  projecling  new  experimcDLs,  and  in  other  Philosophtcal 
occupations,  fiesidei  La  PlacCj  who  appeared  rather  as  a  palrou  and 
counsellor,  the  members  coosjsted  of  Humboldt,  Decandolle,  Biotj 
Gay  Lu$&aC|  Malus,  I'tienardj  the  younger  BertboUet;  and  ColleU 
DcM:otiiiif« 
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m  iwm£M  pomt  of  view  ;    Br!>C  wUti   relutiau   lo  the 
SMlie  horUoniai  plane  on  the  surface  of  the    Earth  ; 
andf  itcondly,  ^  rising  on  the  declivilies  of  mountains 
in  a  PiTticai  plane,  embracing  in  this  comprehensive 
TO««  the  three  reclanp^wlar  coordinates  oflatitude,  Ion- 
itucie,  and  ele%'ation  above  the  sea. 
(128.)  In  tradn^r  the  courses  of  these  miigni Been t 
lines  ihxoug^h   the  diflerent  regions  of  the  Eonh,  the 
cltoace  of  Meteorological  positions,  and  the  character  of 
the  observations  made  at  them,  becairtc  of  tlie  highest 
UBportaDce.     No  observations  could  be  ado[)tedf   but 
aaell  as  had   been  »|)read  over  a  wide  mirface  of  time, 
by  instmmentfi  constructed  with  Philosophic 
\TBCft  And  registered  with  fidelity  and  care.     Many 
'  otiservatioiis  were  rejected,  says  Humboldt,  solely 
use  the  absolute  height  of  the  place  of  ob^ei'vation 
ttlknowtu     This   was   the  case  with  llic  observa- 
made  in  Asia  Minor,  in  Armenia  and  Persia,  and 
with   the  greater  part  of  Asia;  and  at  the  lime  that 
Humboldt  wrote,   the  phenomenon,    lor  such   it  may 
*ith  the  most  perfect  truth  be  called,  was  presejjfed,  of 
^00  well'determined  points  in  the  Equinoctial  reg^ions 
of  the  New  World,  the  greater  number  of  which  %vere 
le  villages  and  hamlets  of  recent  growth,  contain- 
Only  the  germs  of  civilization  whereas  the  heights 
Erzerum^   of    Bagdad    and   Aleppo,    of    Teheran, 
Ispahan,  Delhi,  and  Lassa,  places  whose  names  liave 
h^en  known  from  a  remote  antiquity,  and  associated  in 
our  recollections  with  all  the  charms  of  Onentai  Poetry 
'  Romance,  have  their  levels  above  the  surrounding 
p  and  their  temperatures  at  this  moment   undeler* 
mined. 

(129.)  In  another  part  of  our  Paper  we  shall  dii^- 
)IBi»i  the  admirable  precautions  adopted  by  Humboldt 
'{d  taking  his  averages  of  temperature,  and  also  in 
redodn^  his  dtiTerent  temperatures  to  general  expres- 
tians.  We  now  proceed  at  once  to  trace  the  course  of 
the  Imihemial  Una  on  the  surface  of  the  globe,  and  at 
the  level  of  the  sea, 
^^  (130.)  A  slight  attention  to  the  dilTerence  of  cli- 
^■™  males,  at  once  reveals  that  the  temperatures  are  not 
•■Ml  ^^^  stttne  under  the  same  parallels  ;  and  that  advancing 
pg^  70®  to  the  East  or  West,  a  sensible  alteration  in  the 
heal  of  the  atmosphere  is  found.  Places  situated, 
under  the  same  latitudes  do  not  diller  in 
and  Europe  by  so  many  degrees  of  tempera- 
larei  m  has  been  commonly  supposed. 
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AljitTs 36  48 


64*8' 

68  7 

69  3 
60  4 

70  0 


DiffercDG^. .    7    0      4  1 


Winiamsburg , ,  .38"    8' 
Bourtlcaux 44  50 


IL  P^i»lldiorrir|i«^KentiickyJS''''V'"" ^J  f? 

S,.!.,  «id  the  S^uTb  of  Greect:j2^^;;;f  ^»^  ^J^  36 

lAIgien!!.\\\^36  48 


58*0' 
56  5 

59  4 

60  4 
70  0 


Diffettace,.  7    0      7  7 


^PbiladelpKia. 39°  56'  54'  9* 

New  York, 40  40  53  8 

St.Malo,. 48  no  54  5 

Names. 47  13  54  7 

N«ple» 40  50  63  3 


HI.  Parallels  of  Penitiylvftnio, 
Jeney,     Conacclicut^    Lii-s 
tium,  ao4  Romelia. 


DitTerence. ,     7    0      9  5 


Ipswich _  .48*38' 

Cirabridge,(Amer.).4'2  *J5 

Vieufia  .,,  / 48   13 

Manbeim, ,  • , , 49  *i9 

Toulon ,.,43     7 

.Rome ,Al  53 
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I V.  PariUeU  of  Canada,  Nova 
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(Quebec *...46»47'  4f9' 

LTp»*l ..49  51  41  9 

Padua...... 45  24  57  7 

Parii 48  50  51  4 

Difference.,  13     0  12  6 

Naina 57*    0'  2&*A* 

Okak 57  20  29  8 

Umea 63  50  33  3 

Efiontekies 68  30  27  0 

Edinburgh 55  53  47  8 

Stockbolm 59  20  42  3 

Difference,  11     0  17  1 


?«L.  T, 


(131.)  This  Table*  indicates  the  difference  of  cli- 
mates, expressed  by  that  of  mean  temperature,  and  by 
the  number  of  degrees  which  it  is  necessary  to  go 
Northward  in  Europe,  in  order  to  find  the  same  quan- 
tity of  annual  heat  as  in  America;  and  the  differences 
under  the  column  of  latitudes  are  the  differences  t>etwecn 
the  latitude  of  a  place  in  Europe  and  a  place  in  Ame- 
rica, which  have  the  same  mean  temyierature ;  and  the 
dit^erences  under  the  column  of  mean  temperatures, 
are  the  difrerences  between  the  mean  temperalyres  of  a 
place  in  Europe  and  of  one  in  America,  haviug  the 
same  latitude.  As  a  place  could  not  be  found  iu  the 
Old  World,  whose  mean  temperature  wa>j  48*^,  the 
same  as  that  of  Williamsburg',  Humboldt  supplied  it 
with  an  interpolation  between  the  latitudes  of  two 
points,  whose  mean  temperalureg  are  56*  ,5,  and  59^4- 
By  an  analogous  method,  and  by  employing  only  good 
observations,  he  found  also : 

1*^.  That  the  laothmnal  Um  of^*i^  pa*m  bdween  Uleo 
and  Enonitkitt  in  Lapland^  {tatiindu  66^  to  68^  Etut 
iongiitide,  from  London,  19^^  to  22°,)  and  Talk  Bay 
in  Labrador,  {laiiiudt  54'',  WtM  longitude  bS^.) 

2°.  The  Isothermal  line  of  il'^  passes  by  Storfchofm 
{latitude  60^  East  longitude  \H°)  and  the  Bay  of 
SL  George  in  Newfunfidland,  {lalilude  48'',  and  ion- 
gitiidt  59^.) 

3*^.  The  Isothtrmal  line  of  50^  p(mes  %  Belgium 
{latitude  5F,  East  longitude  2°)  and  near  BoUon^  {laii- 
tudr  42^30',  fFest  longitude  70=*  59\) 

4°,  The  Isothermal  line  ofb9°  passcM  between  Rome 
and  Florence,  {t^diude  43^  €?,  East  longitude  1 1°  4C/,) 
and  near  Raleigh  in  North  Carolina^  {latitude  36*  0', 
and  We»i  tmigilude  76^  30'.) 

•  See  Humboldt**  Pro/rgomenm  de  dUtribuiione  gtogrm^icd 
fimtUarum,  tecundmn  cmti  t^nfteriem  tt  aitiltuimrm  monnum^  p.  68. 
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(132.)  The  direction  of  these  lines  of  equal  heat, 
gives  for  the  two  systems  of  temperature  known  by 
precise  observations,  viz.  part  of  the  middle  and  West 
of  Europe  and  that  of  the  coast  of  America,  the  foU 
lowing  differences : 

Table  XVII. 


LaUtvdc 

Mean  1  «np««tiiK 

ofth«W«tofth« 

Old  World. 

ofthcEMtoftlM 
New  World- 

DiAtNBM 

30^ 

40 

50 

60 

70°52 
63.14 
50.90 
40.64 

66^.92 
54.50 
37.94 
23.72 

3°.60 

8.64 

12.96 

16.92 

Isothermal  - 
lines  ap- 
proach each 
other  to- 
wards the 
South,  and 
converge 
towards  the 
North. 


Other  re- 
marks re- 
lating to  the 
parallelism 
of  Isother- 
mal lines. 


(133.)  In  tracing  the  directions  of  the  Isothermal 
lines  from  Europe  to  the  Atlantic  Provinces  of  the 
New  World,  they  are  found  to  approach  each  other 
from  parallelism  towards  the  South,  and  to  converge 
towards  the  North,  particularly  between  the  Thermome- 
tric  curves  of  41®  and  50°.  In  pursuing  these  lines  to 
the  West,  the  Thermometric  means  prove  that  they  do 
not  again  rise,  the  quantity  of  heat  which  each  point  of 
the  globe  receives  under  the  same  parallels  being 
nearly  the  same  on  the  East  and  West  sides  of  the 
Alleghany  range.*  The  presence  of  the  Gleditsia 
Mono^perma^  the  CaUdpa^  the  Aristolochia  Sypho,  and 
other  vegetable  productions  several  degrees  further  to 
the  North,  in  the  basin  of  the  Ohio,  than  on  the  coast 
of  the  Atlantict  led  at  one  time  to  the  supposition,  that 
there  was  a  difference  of  temperature  amounting  to 
three  degrees ;  but  Humboldt  has  now  clearly  ex- 
plained, that  the  migration  of  vegetables  towards  the 
North  are  favoured  in  the  basin  of  tlie  Mississippi,  by 
the  form  and  direction  of  the  valley  which  opens  from 
the  North  to  the  South;  whereas  in  the  Atlantic  Pro* 
Tinces,  the  valleys  are  transverse,  and  oppose  great 
obstacles  to  the  passage  of  plants  from  one  valley  to 
another. 

(134.)  If  the  Isothermal  lines  remain  parallel,  or 
nearly  so,  to  the  Equator,  from  the  Atlantic  shores  of 
the  New  World  to  the  East  of  the  Mississippi  and  the 
Missoiuri,  it  cannot  be  doubted  that  they  rise  again 
beyond  the  Rocky  Mountains,  on  the  opposite  coast  of 
Asia,  between  35°  and  65°  of  latitude.  In  New 
California,  the  olive  is  cultivated  with  success  along 
the  Canal  of  Santa  Barbara,  and  the  vine  from  Monterey 
to  the  North  of  the  parallel  of  37°,  which  is  that  of  the 
Chesapeake  Bay.  At  Nootka,  in  the  Island  of  Quadra 
and  Vancouver,  and  almost  in  the  latitude  of  Labrador, 
the  smallest  rivers  do  not  freeze  before  the  month  of 
January.  Through  122°  4(y  of  West  longitude,  the 
Isothermal  line  of  50°  of  temperature  appears  to  pass 

*  The  following  comparison  of  the  mean  temperatures  has  beea 
deduced  with  great  care. 


Cincinnati. 
Lat.  36*6'  N.,  Long.  84024'W. 

Winter 329.9 

Spring 54.1 

Summer 72.9 

Autumn 54.9 

Mean..  53. 7 


Philadklpma. 
Ut.  39<»  56'  N.,  Long.  75*16' W. 

Winter 32°.2 

Spring 51.4 

Summer 73.9 

Autumn 56.5 

Mean.  .53.5 


almost  as  in  the  Atlantic  part  of  the  Old  World,  at  50^ 
of  latitude.  The  Western  coasts  of  the  two  worlds 
resemble  one  another  to  a  certain  point*  But  these 
returns  of  the  Isothermal  lines  do  not  extend  beyond 
60°.  The  curve  of  32°  is  already  found  to  the  South 
of  the  Slave  Lake,  and  it  comes  still  further  South  ia 
approacing  Lakes  Superior  and  Ontario. 

(135.)  In  advancing  from  Europe  towards  the  East, 
the  Isothermal  lines  again  descend, f  but  the  number  of 
fixed  points  are  few.  The  few  good  materiald  which 
Humboldt  possesses,  have  enabled  him,  however,  to 
trace  the  curves  of  32°  and  55°.4 ;  and  the  nodes  of 
the  latter  curve  are  known  round  the  whole  globe.  It 
passes  to  the  North  of  Bourdeaux,  (latitude  45°  46^ 
North,  longitude  0°37'  West,)  near  Pekin  (latitude 
89°  54'  North,  longitude  116°  27' East)  and  Cape 
Foulweather  to  the  South  of  the  embouchure  of  the 
Colombia,  (latitude  44°  40'  North,  and  longitude  104° 
West,)  its  nodes  being  distant  at  least  162°  of  longi* 
tude. 

(136.)  It  is  worthy  of  observation,  that  the  position  of 
the  Isothermal  line  of  32°  bears  a  remarkable  analogy  to 
the  Magnetic  Equator,  whose  singular  inflexions  in  the 
South  Sea  create  so  many  diversities  in  the  inclination 
of  the  needle.  The  direction  and  the  inflexions  of  the 
ctirre  of  32°  influence  the  neighbouring  Isothermal 
lines,  and  we  may  even  believe,  continues  Humboldt, 
that,  in  the  distribution  of  climates,  the  line  of  32° 
determines  the  curve  of  greatest  heat,  creating  as  it 
were  an  Isothermal  Equator^  and  that  in  America  i^nd 
Asia,  through  78°  of  West  and  102°  of  East  longitude, 
the  Torrid  Zone  commences  more  to  the  South  of  the 
IVopic  of  Cancer,  or  that  it  there  presents  temperatives 
of  less  intensity.  An  attentive  examination  of  the  pheno- 
mena, however,  proves  that  this  is  not  the  case.  When- 
ever we  approach  the  Torrid  Zone  below  the  parallel  of 
80°,  the  Isothermal  lines  become  more  and  more 
parallel  to  one  another  and  to  the  Earth's  Equator ; 
and  hence  Humboldt  infers,  that  the  great  colds  of 
Canada  and  Siberia  do  not  extend  their  action  to  the 
Equatorial  plains.^ 

(137.)  There  are  partial  inflexions  of  the  Isothermal 
lines,  forming  systems  by  themselves,  modified  by  par- 
ticular  local  causes.  An  example  of  the  kind  is  pre- 
sented in  the  strange  inflexions  of  the  Thermometric 
curves  on  the  shores  of  the  Mediterranean,  between 
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*  On  account  of  the  influence  of  West  and  South-Wcst  wind*. 
See  Dalton's  Meteorological  ObservationSy  p.  125. 

f  In  comparing  places  from  West  to  East,  and  nearly  under  the 
same  parallel^  we  find : 


West. 

Mewt 
Lat.        Temp. 

St.Malo 48^39'  540.5 

Amsterdam 52  21  53.4 

Naples 40  50  63.3 

Copenhagen  ...55  41  45.7 

Upsai 59  52  41.9 


East. 
x«t. 

Vienna 48°13' 

Warsaw 52  14 

Pekin 39  54 

Moscow  ......  55  46 

Petersburgh 59  56 


Mmu 
Temp. 

48.6 
54.9 
40.1 
38.8 


•  f  Qmiiboldl,  Eumi  mir  ia  OSegrtipkie  dei  Ptmtie;  p.  154. 


The  elevation  of  Pekin  is  inconsiderable.  That  of  Moscow  is  984 
feet  The  absolute  temperature  of  Madrid,  to  the  West  of  Naples,  is 
59° ;  but  the  city  is  elevated  1978  feel  above  the  level  of  the  sea. 

t  If  we  have  long  regarded  the  Old  World,  says  Humboldt,  as 
winner  between  the  Tropics  than  the  New  World,  it  is  first  because, 
till  1760,  travellers  used  Thermometers  of  spirits  of  wine,  coloured, 
and  afifected  by  light;  secondly,  because  they  observed  them  either 
under  the  reflection  of  a  wall,  or  too  near  the  ground,,  and  when  the 
atmosphere  was  filled  with  sand;  and  thirdly,  becau.sc,  iu  place  of 
calculating  the  true  mean,  they  used  only  the  Thermometric  maximum 
and  minimum. 
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Marseilles,  Genoa,  Lucca,  and  Rome,*  and  those  which 
determine  the  difference  between  the  climate  of  the 
Western  coast  and  the  interior  of  France.  The  causes 
of  these  aberrations  depend  much  less  on  the  quantity 
of  heat  received  by  a  part  of  tlie  globe  during  the  whole 
year,  than  upon  the  unequal  distribution  of  heat 
between  winter  and  summer. 

(138.)  The  distribution  of  heat  over  different  parts 
of  the  year,  differs  in  the  same  Isothermal  line.  This 
is  remarkably  exemplified  in  the  succeeding  Table  : 

Table  XVIII. — Differences  of  the  Seasons  from  the 
Equator  to  the  Polar  Circle, 


laedMffw 

malliM» 

68* 

Cisatlantic  Region. 
Long.  1»W.  and  17«  E. 

Transatlantic  Region. 
JU)ng.  580 72*  W. 

Mean  Temperature. 

Mean  Temperature. 

Winter. 

Summer. 

Diff. 

winter. 

8am».r. 

DHR 

590.0 

80-.6 

210.6 

530.6 

8O0.6 

270.0 

59 

44.6 

73.4 

28.8 

39.2 

78.8 

39.6 

50 

35.6 

68.0 

32.4 

30.2 

71.6 

41.4 

41 

24.8 

60.8 

36.0 

14.0 

66.2 

52.2 

32 

14.0 

53.6 

39.6 

1.4 

55.4 

54.0 

parts,  but  even  in  the  zones  of  equal  annual  tem- 
perature, the  winters  are  more  rigorous,  and  the  sum- 
mers hotter  on  the  Eastern  coasts  than  upon  the  * 
Western  coasts  of  the  two  continents.  The  Northern 
part  of  China,  like  the  Atlantic  region  of  the  United 
States,  exhibits  seasons  strongly  contrasted,*  while  the 
coasts  of  New  California,  and  the  embouchure  of  the 
Colombia,  have  winters  and  summers  almost  equally 
temperate.  The  Meteorological  constitution  of  these 
countries  in  the  North-West,  resembles  that  of  Europe 
as  far  as  50°  or  52®  of  latitude.  In  comparing  the 
two  systems  of  climates,  the  concave  and  convex  .sum- 
mits of  the  same  Isothermal  lines,  we  find  at  N(W 
York,  the  summer  of  Rome  and  the  winter  of  Copen- 
hagen ;  at  Quebec,  the  summer  of  Paris  and  the  winter 
of  Petersburgh,  At  Pekin,  also,  where  the  mean  tem- 
perature of  the  year  is  that  of  the  coasts  o[  Brittany, 
the  scorching  heats  of  summer  are  greater  than  at 
Cairo,  and  the  winters  as  rigorous  as  at  Upsal. 

(142.)  The  mean  temperature  of  the  year  being  Mean  tem- 
equal  to  the  fourth  part  of  the  winter,  spring,  summer,  perature  of 
and  autumnal  temperatures,  we  shall  have  upon  the  J{'«y«^'*o" 
same  Isothermal  line  of  53o.6,  ***"* 

At  the  comcave  summit  inl   ^- .     32°+52o.3+75o.6-|-54.°5 
America,  74o  40^  W.  long. j^  -^^ 4 • 

At  the  coii«?ar*8ummit  io  Eu-) .  _       40*».1+51°  8-}-68«.4-|-54o.l 


Isothermal 
line. 


(139.)  This  Table  shows  the  increase  of  the  differ- 
ence between  the  winters  and  summers  from  28^  and 
30^  to  the  parallels  of  55°  and  65^  This  increase  is 
more  rapid  in  the  transatlantic  zone,  where  the  Iso- 
thermal lines  of  82**  and  50®  approach  one  another 
very  much ;  but  it  is  remarkable,  that,  in  the  two 
zones  which  form  the  two  systems  of  different  climates, 
the  division  of  the  annual  temperature  between  winter 
and  summer  is  made  in  such  a  manner,  that  upon  the 
Isothermal  line  of  32^,  the  difference  of  the  two  seasons 
is  almost  double  that  which -is  observed  on  the  Isother- 
mal line  of  68®. 

(140.)  There  are  also  some  differences  worthy  of 
examination  between  the  winters  and  summers,  in  fol- 
lowing the  same  Isothermal  line  from  West  to  East. 
The  differences  between  the  seasons  of  the  year  are 
less  near  the  convex  summits  of  the  Isothermal  curves, 
where  these  curves  rise  again  towards  the  North  Pole, 
than  near  the  concave  summits.  The  same  causes 
which  affect  the  inflection,  or  the  greatest  curvature  of 
the  Isothermal  lines,  tend  also  to  equalize  the  temper- 
atures of  the  seasons. 

(141.)  The  whole  of  Europe,  says  Humboldt,  com- 
pared with  the  Eastern  parts  of  America  and  Asia, 
has  an  insular  climate,  and,  upon  the  same  Isother- 
mal line,  the  summers  become  warmer  and  the  win- 
ters colder,  as  we  advance  from  the  meridian  of  Mont 
Blanc  towards  the  East  or  West.  Europe  may  be 
considered  as  the  Western  prolongation  of  the  Old 
Continent;  and  the  Western  parts  of  all  continents 
arc  not  only  warmer  at  equal  latitudes  than  the  Eastern 


r}53-.6= 


'  Eoln^a  ....  440  29' 
Genoa 44  25      66.6 


Tmmn. 

56»3 


Mean 
L«t  Temfh 

Marseilles  ....43°  17'    58".8 
Rome 41    53      60.4 


rope,  2«  20*  West  long. 

At  the  t^ncavf  summit  inl  ^  ^     — 24«».8+54°.7+80<'.6-f-54«».3 
Asia,  J  ICO  20'  East  lDng./j3*.6= ^ . 

(143.)  This  analogy  between  the  Eastern  coasts  of  Analogy 
Asia   and  America  sufficiently  proves,  says  Humboldt,  between  the 
that  the  inequalities  of  the  seasons  depend  on  the  pro-  Eastern 
longation  and  enlargement  of  continents  towards  the  JJ^  and 
Pole;  of  the  size  of  seas  in  relation  to  their  coasts;  and  Aracriciu 
on  the  frequency  of  the  North-West  winds,  which  are 
the  Vents' de  Remous  of  the  Temperate  Zone,  and  not  on 
the  proximity  of  some  plateau  or  elevation  of  the  adja- 
cent lands.     The  great  plateaus  of  Asia  do  not  stretch 
beyond   52®  of  latitude  ;  and,   in  the  interior  of  the 
New  Continent,  all  the  immense  basin  bounded  by  the 
Alleghany  range,  and   the  rocky  mountains,   and  co- 
vered with  secondary  formations,  is  not  more  than  from 
656  to  920  feet  above  the  level  of  the  Ocean,  according 
to  the  levels  taken  in  Kentucky,  on  the  banks  of  the 
Monongahela,  at  Lake  Erie. 

(144.)  The  following  Table  indicates,  for  all  the 
habitable  parts  of  the  Temperate  Zone,  the  division  of 
the  same  quantity  of  annual  heat  between  the  seasons  of 
summer  and  winter.  The  numbers  which  it  contains, 
says  Humboldt,  are  cither  the  result  of  direct  observa- 
tions, or  of  interpolations  between  a  great  number  of 
observations  made  in  neighbouring  places,  and  situated 
under  the  same  meridian.  Humboldt  traced  each 
Isothermal  curve  from  West  to  East,  giving  the  pre- 
ference to  places  situated  near  the  summits  of  the  curve, 
as  presenting  at  the  same  time  the  greatest  differences 
in  the  distribution  of  the  annual  heat.  The  longitudes 
are  reckoned  from  the  Observatory  at  Greenwich. 

*  Buffon  distinguishes  places  which  exhibit  great  difference  in  their 
warmest  and  coldest  months,  by  the  name  of  Excessive  C/hnates. 
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Table  XIX.-- Isothermal  Lines  from  32®  to  68° 


Isoth.  line  of  68*». 

Isoth.  line  of  63*.5. 
Isoth.  line  of  69». 

Isoth.  line  of  54^5. 


Isoth.  line  of  SO^.      < 


Isoth.  line  of  45*.5. 


Isotli.lineof41^ 


Isoth.  line  of  36^5. 


Isoth.  line  of  32"*, 


Longitude. 


82«» 

10' 

W. 

16 

56 

W. 

3 

0 

E. 

89 

40 

W. 

14 

11 

E. 

84 

10 

W. 

30 

-4* 

E. 

84 

40 

W. 

74 

10 

W. 

I 

32 

w. 

9 

20 

E. 

116 

20 

£. 

'  84 

20 

W. 

71 

10 

W. 

6 

40 

W. 

•  0 

40 

W. 

2 

20 

E. 

19 

0 

E. 

116 

20 

E. 

71 

0 

W. 

2 

10 

W. 

12 

35 

E. 

21 

20 

E. 

71 

10 

w. 

9 

20 

E. 

17 

20 

E. 

24 

20 

E. 

36 

20 

E. 

71 

40 

W. 

18 

5 

E. 

22 

20 

E. 

57 

40 

E. 

19 

50 

E. 

25 

20 

E. 

Latitude. 


29«  30' 

32  37 

36  48 

32  30 

40  50 

35  30 

43  30 
38  30 
40  0 
47  10 
45  30 

40  0 

41  20 

42  30 

52  30 

53  30 
51  0 
47  30 
40  0 

44  42 
57  0 
55  40 


53 
47 


62  45 

60  30 

60  6 

58  30 

50  0 

62  30 

62  50 


53 
65 
71 


Florida 

Madeira 

North  Africa 

Mississippi  .. 

Italy 

Basin  of  the  Ohio • . 

Middle  of  France 

America,  West  of  Allegh  •  •  •  • . 

America,  East  of  Ditto 

West  of  France 

Lombard^ 

East  of  Asia 

America,  West  of  Allegh 

America,  East  of  Ditto 

Ireland • . 

England 

Belgium  ..•••• ••.. 

Hungary 

Eastern  Asia • . 

America,  East  of  Allegh 

Scotland «... 

Denmark 

Poland] 

Canada  

West  of  Norway 

Sweden'' 

Finland , 

Central  Russia .* , 

Canada 

West  coast  of  Gulf  of  Bothnia 

East  coast  of  Ditto 

Labrador 

Sweden 

North  extremity  of  Norway, . 


Mean  Temperature. 


WIntOT.  SumiDCT. 


53»6 
63.5 
59.0 
46.4 
50.0 
39.2 
44.6 
34.7 
32.5 
39.0 
34.7 
26.6 
31.1 
30.2 
39.2 
37.4 
36.5 
31.1 
23.0 
23.9 
36.1 
30.3 
28.0 
14.0 
24.8 
24.8 
23.0 
22.1 

6.8 
17.6 
16.5 

3.2 
11.3 
23.9 


DetenDi-  (^^^O  ^^  ^^  impossible  to  examine  the  preceding 

natetype      Table   without 'observing,   that    the   division    of    the 

for  the  divi-  annual  heat  between  summer  and  winter  follows,  on 

lion  of         each  Isothermal  line,  a  determinate  type ;    that    the 

Heat  deviations  of  that  type  are  contained  between  certain 

limits,  and  that  they  obey  the  same  law  in  the  zones 

which  pass  by  the  concave  or  convex  summits  of  the 

Isothermal  lines :  for  example,  by  58^ — 68^  of  West 

longitude,  and  116°  of  Eaft  longitude. 

(146.)  The  following  Table  shows  the  oscillation, 
or  the  nutrima  and  minimc^  observed  in  the  division 
of  the  heat  between  the  seasons.  Humboldt  has  also 
added  to  it  the  means  of  the  winters  and  summers 
found  at  different  degrees  of  longitude,  and  under  the 
name  Isothermal  line. 


8O0.6 
72.0 
80.6 
77.0 
77.0 
77.9 
75.2 
75.2 
77.0 
68.0 
73.4 
82.4 
71.6 
73.4 
59.5 
62.6 
63.5 
69.8 
78.8 
71.6 
56.5 
62.6 
66.2 
68.0 
62.6 
60.8 
63.5 
68.0 
60.8 
57.2 
59.0 
51.8 
53.6 
43.7 


Table  XX. 


Oscillations  observed  in  the 

Means  cal- 

ItoOMT- 

Bkal 
iLtam. 

DigMior 

Means. 

culated. 

Wratm. 

Sommen. 

Wln*«n. 

Summers. 

32* 

83 

3<».2 

to  24r8 

51«.8  to  53«».6 

140.0 

520.7 

41 

107 

14.0 

24.8 

62.6        68.0 

19.4 

65.3 

50 

200 

23.0 

37.4 

62.6        78.8 

30.2 

70.7 

59 

87 

39.0 

44.6 

75.2        77.0 

41.9 

75.2 

68 

84 

53.6 

59.0 

71.6        80.6 

56.3 

77.9 
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(147»)  If  we  endeavour  to  discover  ou  difft'rent 
Isothermal  Hne^,  points  at  which  equal  degrecH  of 
mnirr  temperature  prevail,  a  new  system  of  lines  will 
be  created,  which  have  been  denominated  hochcimal 
lines.  In  Europe,  it  has  been  found  ihal  these  ho- 
ekeimai  lineji  cut  systems  of  holkermal  lines  which  are 
9°  distant ;  and  hence  it  is  that  the  Isocluimal  lines 
deviate  much  more  than  the  Isothermal  lines  from  the 
terrestrial  parallels.  The  latiturki^  of  two  places  that 
have  the  same  annual  temperature  cannot  differ  more 
than  from  4^  to  5^  while  two  places,  whose  mean  winter 
temperatare  is  the  same,  may  differ  more  than  9"^  or 
10*  of  latitude.  Tlie  further  we  advance  to  the  East, 
the  more  rapidly  these  differences  increase. 

(148,)  If,  again,  we  connect  on  different  Isothermal 
lines,  points  at  which  equal  de*i:rees  of  summer  tem- 
perature prevail,  another  system  of  lines  will  arise, 
which  have  been  denominated  hotheral  lines.  These 
Imiheral  lineal  are  found  to  follow  a  direction  exactly 
contrary  to  the  Tsofheimal  lines.  The  same  summer 
temperature  prevails  at  Moscow,  in  the  centre  of  Russia, 
as  towards  tlie  month  of  the  Loire,  notwithstanding  a 
ditfcrence  of  11°  of  latitude, — the  effect  of  the  Earth's 
radiation  on  a  vast  continent  deprived  of  mmmtains. 

(149.)  It  would  be  interesting  to  our  readers,  and  to 
ourselves,  did  our  limits  permit,  to  follow  Humboldt 
throu^i  the  whole  of  his  inquiries  i-espectiiig  the  con- 
nection of  the  Isothermal  lines  with  the  varied  pro- 
ductions of  the  vegetable  world;  to  trace  the  tem- 
prratures  necessary  for  tiie  coffee-tree,  the  olive,  and 
the  vine,  or  the  different  conditions  of  the  atmosphere 
which  the  varieties  of  grain  require.  We  may,  how- 
ever, remark,  that  the  olive  is  cuUivated  in  our  cou- 
tinent  between  the  parallels  of  36'^  and  44^^,  wherever 
the  annual  temperature  is  from  62'\6  lo  58^.1,  and 
where  the  mean  temperature  of  the  coldest  month  h 
aot  below  41^.0  or  42^.8,  and  that  of  the  whole  smii- 
iner  71^.6  or  73°.4-  The  region  of  potable  whjcs 
txtendii  in  Europe  between  the  Isothermal  lines  of 
62^6  and  50*,  which  correspond  to  the  latitudes  of  36^ 
and  48f*.  The  cultivation  of  (he  vine  extends,  ihoujj^h 
with  leas  advantage,  even  to  countries  whose  annual 
temperature  descends  to  48^.2  and  47^48  ;  that  of 
winter  to  33*^.8,  and  that  of  summer  to  66''.2  and  6S*'. 
These  Meteorological  conditions  are  fulfilled  in  Europti 
«s  far  as  the  parallel  of  50*^,  and  a  little  beyond  it. 
In  America,  they  do  not  exist  further  North  than 
40^.  On  the  continent  of  Western  Europe,  the  win- 
ters, whose  mean  temperature  is  32^  do  not  com- 
mence till  on  the  Isothermal  lines  of  48''. 2  and  50%  in 
from  SI''  lo  52*^  of  latitude;  while  in  America,  we  find 
th$m  already  on  the  Isothermal  lines  of  from  51**.8  to 
53".6»  under  from  40^  to  41^  of  latitude. 

(150.)  In  all  places  whose  mean  temperature  is 
Wk»w  62^.6,  the  revival  of  nature  takes  place  in 
Spring,  bi  that  month  whose  mean  temperature  reacheii 
42*^,8,  or  46*^.4.     When  the  temperature  of  a  month 

{41*^,  the  Peach  tree  (Amift^dalut  Perwica)  flowers, 
46«»J,  Uie  Plnm  tree  (PruNiw  domeitica)  flowers, 
5l»iJ,  the  Birch  Irce^  {Betuia  alba)  pushes  out  its  leAves. 

Barley,  m  order  to  be,  cultivated  advantageously, 
requires,  during  ninety  days,  a  mean  temperature  of 
from  47°.3  to  48*^.2.1     By  adding  the  mean  temper- 

•  CMte,  Mtifof&hffif,  p.  448 ;  Wmhleoben?,  Fior.  Lap.  PI.  5L 

♦  V\xyU\t,  EAiim,  frciffl*.  voL  v.  p.  202 ;  WaMcnberg  in  Gilberfi 
jjilMfiiii^  torn.  xli. 


ature  of  the  months  above  51°.S,  that  is,  llie  temper- 
atures of  those  in  which  deciduntis  trees  vea^etate.  we 
shall  have  a  sufficiently  exact  mean  of  the  continuance 
and  strength  of  veg^etation.  As  we  advance  towards 
the  North,  the  duration  of  veg^etable  life  is  confiued  lo 
a  shorter  interval.  In  the  South  of  France,  there  nre 
270  days  of  the  year  in  which  the  mean  temperature 
exceeds  5P.8;  that  h  lo  say,  the  temperature  which 
the  birch  requires  to  put  fi>rth  its  first  leaves.  At 
St.  Petersburgli,  the  number  of  these  days  is  only 
120.  These  two  cycles  of  ve^etaiiou,  so  un equal,  have 
a  mean  temperature  which  does  not  differ  more  than 
&''.4* 

(151.)  The  whole  of  the  preceding'  observations,  it 
will  have  been  perceived,  relate  to  the  temperature  of 
that  part  of  the  lower  strata  of  the  atmosphere  resting' 
on  the  solid  surface  of  the  globe,  in  the  Northern 
hemisphere,  and  it  now  remains  to  follow  the  steps  of 
Humboldt  in  his  interesting:  inquiries  respecting'  the 
temperature  of  the  Southern  Hemisphere. 

(15^,)  In  few  departments  of  Natural  Philosophy 
have  Philosophers  differed  more  widely  in  o[)rnion, 
than  in  the  comparison  of  the  temperatures  of  the  two 
hemispheres.  From  the  beginninij:  of  tlie  XVIth  cen- 
tury, the  notion  prevailed  that  the  Southern  hemisphere 
wiis  by  far  the  coldest,  Mairan  and  Buffonf  com- 
bated this  opinion  theoretically,  but  on  inaccurate 
grounds,  .^pinusj  established  it  anew  ;  and  the  dis- 
covery of  the  vast  extent  of  ice  round  ttie  Southern 
pole  by  the  immortal  Cook,  appeared  lo  widen  the  dif- 
ference between  these  comparative  temperatures,  Le 
Gcntjl,  and^  particularly,  Kirwan,§  luid  the  merit  of 
having  first  demonstrated,  that  the  infltience  of  the 
circunipolar  ice  extended  much  less  into  the  temperate 
zone  than  was  generally  admitted.  The  less  tli stance 
of  the  Sun  from  the  winter  solstice,  and  his  long;  con- 
tinuance in  the  Northern  Signs,  act  in  an  opposite 
maunerll  on  the  temperature  of  the  two  hemispheres; 
and  lis  Lambert  has  demonstrated  in  his  theorem ,  that 
the  quantity  of  lig'ht  which  a  Planet  receives  from  the 
Sun  increases  in  proportion  to  the  true  anomaly,  the 
different  temperatures  of  the  two  hemispheres  cannot 
be  the  effect  of  unequal  radiation.  The  Southern 
hemisphere  receives  the  same  quantity  of  li^ht,  but 
the  accumulation  of  heat  in  it  is  Icss,^  on  account  of 
the  emission  of  the  radiant  heat  which  takes  place 
during  a  long-  winter.  This  hemisphere  being  also  in 
a  great  measure  covered  with  water,  the  pyramidal 
extremities  of  the  continents  have  there  an  irregular 

♦  Tlie  gcographictl  dlslributioa  of  insects^  also,  majr  be  made  to 
illustrate  the  general  pbenomcna  of  Icmperature  and  rlimale.  [^lr€ill« 
has  remarked,  in  hii  Intmttudion  k  la  Gt'tjgr&phie  Gutter tttt  dta 
Arachnidfs  et  deji  Imtctrt^  on  des  €itmaf§  pmpreg  d  cw  Jnmtmt:t, 
that  the  temperature  adapted  to  llie  developement  of  one  species,  is 
not  atwiip  proper  fiir  that  of  another;  and  the  ^Tttnt  of  cuutilry 
whith  certain  species  occupy,  has  necessarily  d^termmatc  htmt9 
which  they  cantiot  exceed,  at  least  suddenly,  without  ceasing  lo 
exist,  Tlie  Southern  insects  of  the  Wcfterti  Hemisphefe,  do  not 
extend  &o  Ear  to  the  North  as  in  the  Eastern.  Ihc  intelligent  Koto- 
mologist  ought  always  lo  take  into  considcratif^ti  the  height  ahove  the 
6C»  of  the  places  in  which  he  eoKocts  his  «pccimen5,  and  likewtM?  thdr 
tneon  temp^ratHre^  and  it  may  be  added,  to  record  precisely  their 
geographical  positioni. 

t  TA^ue  (le  la  Terre,  toni.  i.  |  Mimmrts  «fc  CAmd.  1765, 

i  De  Biilribulione  Ca/ori$,  1761, 

5  Estimate^  Sfc.;  Irith  Tranmctiom,  volviiLj  Le  Gentil,  Fojfoge 
chm  ^^ticp  vol  i. 

(I  Mairan,  3f^m.  Arad.  1765  ;  Lambert,  P^romiiric 

<|l   Prevoit,  Dt  ia  Chalemt  Hajfwnanie. 


Meteor- 
ology, 


Method  of 
detemiiniog 
the  exact 
mean  of  the 
contjinuance 
and  strength 
of  vegetav- 
tran. 


Tempera- 
tore  of  tho 
vSoiithem 
hemisphere. 


ao 


METEOROLOGY. 


The  differ- 
ence of  tern* 
perature  be- 
tween the 
two  hemi- 
spheres, 
cannot  be 
great  near 
the  limit 
which  sepa- 
rates them. 


dimate.  Summers  of  a  very  low  temperature  are  suc- 
ceeded, as  far  as  50^  of  South  latitude,  by  winters  far 
from  rigorous.  The  vegetable  forms  also  of  the  tor- 
rid zone,  says  Humboldt,  the  arborescent  ferns,  and 
the  orchideous,  parasites,  advance  towards  38^  and  42^ 
of  South  latitude.  The  small  quantity  of  laml  in  the 
Southern  hemisphere,*  contributes  not  only  to  equalize 
the  seasons,  but  also  to  diminish  the  annual  temper- 
ature of  that  part  of  the  globe.  This  cause,  Humboldt 
thinks,  is  much  more  active  than  that  of  the  small 
eccentricity  of  the  Earth's  orbit.  The  continents  in 
summer  radiate  more  heat  than  the  seas,  and  the 
ascending  current,  which  carries  the  air  of  the  equi- 
noctial and  temperate  zones  towards  the  circum])olar 
regions,  acts  less  in  the  Southern  than  in  the  Northern 
hemisphere.  The  cap  of  ice  which  surrounds  the  Pole 
to  the  seventy-first  and  sixty-eighth  degree  of  South 
latitude,  advances  more  towards  the  Equator,  when- 
ever it  meets  a  free  sea ;  that  is,  wherever  the  pyra- 
midal extremities  of  the  great  continents  are  not 
opposed  to  it.  There  is  reason,  Humboldt  thinks,  to 
believe,  that  this  want  of  dry  land  would  produce  an 
effect  still  more  sensible,  if  the  division  of  the  con- 
tinents was  as  unequal  in  the  equinoctial  as  in  the 
temperate  zones,  t 

(153.)  Theory  and  experience  prove,  that  the  dif- 
ference of  temperature  between  the  two  hemispheres, 
cannot  be  great  near  the  limit  which  separates  them.^ 
Le  Gentil  had  already  observed,  that  the  climate 
of  Pondicherry  is  not  warmer  than  that  of  Mada- 
gascar, at  the  Bay  of  Antongel,  in  12^  of  South 
latitude.  Under  the  paralleU  of  20,  the  Isle  of 
France  has  the  same  annual  ttoiperature,  viz,  80^.1, 
as  Jamaica  and  St.  Domingo.  Tlie  Indian  Sea 
between  the  East  coasts  of  Africa,  the  Isles  of  Sonde 
and  New  Holland,  form  a  kind  of  gulf  which  is  shut  up 
to  the  North  by  Arabia  and  Hindostan.  The  Isother- 
mal lines  there  appear  to  go  back  to  the  South  Pole ; 
for  further  to  the  West,  in  the  open  sea  between  Africa 
and  the  New  World,  the  cold  of  the  Southern  hemi- 
sphere already  causes  itself  to  be  felt  from  the  twenty- 
second  degree,  on  account  of  insulated  mountains  and 
particular  localities.  The  mean  temperature  of  Bio 
Janeiro  is  only  74^.3,  whilst,  notwithstanding  the 
North  winds  which  bring  the  cold  air  of  Canada  dur- 
ing winter  into  the  Gulf  of  Mexico,  the  mean  temper- 
atures of  Vera  Cruz  (lat  19®  11')  and  of  the  Havan- 
nah  (lat,  23*^  10*)  are  77°.9.  Tlie  diflferences  of  the 
two  hemispheres  become  more  sensible  in  the  warmest 
months. 


Table  XXI. 
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Havannah. 


we  shall  find,   that    the    mean  temperature  of  Port 
Jackson  (lat.  33°  510  ^^f  ^^^  ^  observations  of 

Hunter,  Peron,  and  Frejcinet 66<*  7 

That  of  the  Cape  of  Good  Hope  (lat.  33«  53') 66.9 

That  of  the  City  of  Buenos  Ayres  (lat.  34«>  36') 67.5 

(155.)  Agam.  60°.8  or  69^9  of  annual  temperature 
corresponds  to  the  same  latitude  in  the  Northern 
hemisphere,  according  as  we  compare  the  American* 
system  of  climates  or  the  Mediterranean  one; — the 
concave  or  the  convex  parts  of  the  Isothermal  lines. 
At  Port  Jackson,  where  the  Thermometer  descends 
sometimes  below  the  freezing  point,  the  warmest  month 
is  77°.4,  and  the  coldest  56^8.  We  find  here,  con- 
tinues Humboldt,  the  summer  of  Marseilles  and  the 
winter  of  Cairo.f  In  Van  Dkmen's  Land,  corre^)ond- 
Sng  nearly  in  latitude  to  Rome,  the  winters  are  more 
mild  than  at  Naples ;  but  the  coldness  of  the  sum- 
mers is  such,|  that  the  mean  temperature  of  the  month 
of  February  appears  to  be  scarcely  64°.4,  or  66®.2 ; 
whilst  at  Paris,  under  a  latitude  more  distant  from  the 
Equator  by  7^,  the  mean  temperature  of  the  month  of 
August  is  also  fixmi  64^.4  to  66^.2,  and  at  Rome  above 
77°.  Under  the  parallel  of  51°  25'  South,  the  mean 
temperature  of  the  Malouine  Isles  is  ascertained  to  be 
47°.d.  At  the  same  latitude  North,  we  find  tlie  mean 
temperature  in  Europe  from  50°  to  51°.8,  and  in  Ame- 
rica scarcely  firom  35°.6  to  37°.4.  The  warmest  and 
coldest  months  are  at  London  66°.2  and  d5°.6 ;  at  the 
Malouine  Isles  55°.8  and  37°  4,  At  Quebec,  the  mean 
temperature  of  the  water  is  14° ;  at  the  Malouine  Isles 
89°.6,  though  those  isles  are  4°  of  latitude  further  from 
the  Equator  than  Quebec.  These  numerical  ratios  prove^ 
says  Humboldt,  that,  to  the  parallels  of  40°  and  50°, 
the  corresponding  Isothermal  lines  are  almost  equally 
distant  from  the  Pole  in  the  two  hemispheres;  and 
that,  in  considering  only  the  system  of  transatlantic 
climates  between  70°  and  80°  of  West  longitude,  the 
mean  temperatures  of  the  year,  under  tlie  correspond- 
ing geographical  parallels,  are  even  greater  in  the 
Southern  than  in  the  Northern  hemisphere. 

(156.)  The  division  of  heat  between  the  different 
parts  of  the  year,  gives  a  particular  character  to 
Southern  climates.  In  the  Southern  hemisphere,  on 
the  Isothermal  lines  of  46°.4  and  50°  0,  we  find  sum- 
mers which  in  our  hemisphere  belong  only  to  the 
Isothermal  lines  of  35^6  and  40°.0.  The  mean  tem- 
perature is  not  precisely  known  beyond  51°  of  South 
latitude,  but  it  may  be  observed,  that  the  eternal 
snows,  which  in  71°  of  North  latitude  supiwrt  them- 
selves at  the  height  of  2296  feet  above  the  level  of  the 
sea,  descend  even  into  the  plains,  both  in  South 
Georgia§  and  in  Sandwich  Land,  in  54°  and  58°  of 
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January 70.2 

July...'. 83.3 

August 83.8 
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Temp. 

June 68<*.0 

July 70.2 

January 79.2 

February 80.6 

(154.)  The  great  equality  in  the  division  of  annaal" 
heat  in  34°  of  North  and  South  latitude,  is,  as  Hiim- 
boklt  remarks,  very  surprising.     If  we  attend  to  the 
three  continents  of  New  Holland,  Africa,  and  America* 

.  *  Humboldt  calculates  that  the  dry  lands  hi  the  two  hemispheres 
are  in  the  ratio  of  3  to  1. 

t  Humboldt  renarksi  that  the  dry  Uads  between  the  trooics  are 
ia  the  two  hemispheies  u  5  to  4«  «ai  without  the  tropics  as  x3  to  1. 

t  PreTott,p.343. 
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LMltadcw 

Natchez 31^28'. 

Cincinnati 39  06. 


Me«n 
Temp. 

64^.8 

53.8 

Temp. 

f  Cairo 30«    2^ 72«.3 

Funchal 32  37 68.5 

Algiers 36  48 70.0 

J  In  Van  Diemen*s  Land  the  Thermometer  descends  in  Februarjr, 
in  the  momiug,  to  45^5.  The  mean  of  mid -day  is  60^8.  At  Pant 
it  is  in  August  73«.4.  In  Van  Oiemen*s  Land,  in  February  the  mean 
of  the  maxima  is  78<*.8 ;  of  the  minima  54?Jb,  At  Rome  these  meana 
are  86*  and  64®,5.    D'Entrecasteaux,  Foyage,  torn.  i. 

§  It  is  tlie  more  surprising,  says  Humboldt,  to  find,  in  the  Island  o# 
Georgia,  snow  on  the  banks  of  the  Ocean,  because  2^39'  nearer  the 
Bqnator,  at  the  Malouine  Islea,  th«  mean  temperature  of  the  summers 
ia  53«.l,  or  9^  greater  than  at  the  point  in  our  hemaiphem  ia  71*  ec 
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Soath  latitude.  But  these  phenomena,  however  strik- 
ing' they  may  appear,  do  not  b^  any  means  prove  that 
the  Isothermal  line  of  33°  is  5^  nearer  the  South  Pole 
than  the  North  Pole.  Nor  would  an  equal  altitude  of 
the  line  of  perpetual  snow  in  both  hemispheres  by  any 
means  indicate  an  equal  mean  temperature  of  the  year. 
This  limit  depends  particularly*  on  the  coldness  of 
rammer,  and  this  again  on  the  quick  condensations  of 
the  vapour  caused  by  the  passage  of  the  floating  ice. 
Near  the  Poles,  the  foggy  state  of  the  air  diminishes  in 
summer  the  effect  of  the  solar  irradiation,  and  in  winter 
tiiat  of  the  radiation  of  the  globe. 

(157.)  The  lower  strata  of  the  atmosphere,  resting 
npon  the  aqueous  surface  of  the  globe,  receive  the  in- 
fluence of  the  temperature  of  the  waters.  The  sea 
radiates  less  absolute  heat  than  the  continents;  it 
cools  the  air  by  the  effect  of  evaporation ;  it  soids 
the  particles  of  water  cooled  and  heavier  towards 
the  bottom  ;  and  it  is  heated  again,  or  cooled,  by  the 
currents  directed  from  the  Equator  to  the  Poles,  or  by 
the  mixture  of  the  superior  and  inferior  strata  on  the 
sides  of  banks. 

(158.)  It  is  from  these  causes  combined,  that,  be- 
tween the  tropics,  and,  perhaps,  as  far  as  30°  of  lati- 
tude, the  mean  temperatures  of  the  air  next  the  sea  are 
3°.6  or  5°.4  lower  than  that  of  the  continental  air. 
Under  high  latitudes,  and  in  climates  where  the  atmo- 
sphere is  coolest  in  winter,  much  below  the  freezing 
point,  the  isothermal  lines  rise  again  towards  the  Poles, 
or  bttome  convex  when  the  continents  pass  below  the 

Be8S.t 

(159.)  With  respect  to  the  temperature  of  the  Ocean, 
Humboldt  refers  to  four  very  different  phenomena : 

Isl.  The  temperature  of  the  water  at  the  surface  cor- 
responding to  different  latitudes,  the  Ocean  being  consi- 
dered at  rest,  and  destitute  of  shallows  and  currents. 

2d.  The  decrease  of  heat  in  the  superimposed  strata 
of  water. 

8d.  The  efiect  of  billows  on  the  temperature  of  the 
surface  of  water. 

4th.  The  temperature  of  currents,  which  impel, 
with  an  acquired  velocity,  the  waters  of  our  zone  across 
the  immovable  waters  of  another  zone. 

(160.)  The  region  of  warmest  waters,  observes  Hum- 
boldt, no  more  coincides  with  the  Equator  than  the 
region  in  which  the  waters  reach  their  maximum  of 
saltness.  In  passing  from  one  hemisphere  to  another, 
we  find  the  warmest  water  between  5**  45'  of  North 
latitude,  and  6^  15^  of  South  latitude.  Perrins  found 
their  temperature  to  be  82^3,  Queve<lo  83^.5,  Chur- 
nica  83^.7,  and  Rodman  83o.8.  To  the  East  of  the 
Cralapagos  Isles,  Humboldt  found  it  to  be  84^.7.  The 
variations  of  the  mean  result  do  not  extend  beyond 
P.3  ;  and  it  is  remarkable,  as  Humboldt  observes,  that 
in  the  parallel  of  warmest  waters,  the  temperature  of 
the  surface  of  the  sea  is  from  8^.6  to  5^.4  higher  than 
that  of  the  superincumbent  air.  As  we  advance  from 
the  Equator  through  the  torrid  zone,  the  influence  of 

latitode,  where  the  limit  of  perpetual  snow  exitts  at  2296  feet  of 
absolute  eleration.  Bnt  it  mast  be  observed,  firat,  That  the  Malouioe 
Isles  are  near  a  continent  which  ia  heated  in  sammer.  Secondly, 
That  Geoifia  is  covered  with  mountains,  and  placed  not  only  in  a 
sea  open  to  the  North,  bat  b  also  under  the  influence  of  the  perennial 
ices  of  Sandwich  Land.  Thirdly,  That  in  Upland  20"  of  latitudo 
prednce,  in  certain  local  circnmstances,  10^.8  of  differenc*  in  the 
tcmperatnres  of  the  summers. 

•  BaroD  Von  Buch*s  Trttveis  in  Lapland^  vol.  ii. 

t  HumbokU'i  Beiai.  Hitior,  torn.  i.  p.  67. 230. 242. 


the  seasons  on  the  temperature  of  the  surface  of  the  sea 
becomes  ?ery  sensible ;  but  as  a  great  mass  of  water 
follows  very  slowly  the  changes  in  the  temperature  of 
the  air,  the  means  of  the  months  do  not  correspond  at 
the  same  epochs  in  the  Ocean  and  in  the  air.  Besides, 
the  extent  of  the  variations  is  less  in  the  water  than  iu 
the  atmosphere,  because  the  increase  or  decrease  in  the 
heat  of  the  sea  takes  place  in  a  medium  of  variable 
temperature ;  so  that  the  minimum  and  the  maxifnum 
of  the  heat  which  the  water  reaches,  are  modified  by 
the  atmospherical  temperature  of  the  months  which 
follow  the  coldest  of  the  warmest  months  of  the  year. 
It  is  from  an  analogous  cause,  continues  Humboldt, 
that  in  springs  which  have  a  variable  temperature,  for 
example,  near  Upsal,*  the  extent  of  the  variations  of  • 
temperature  is  only  19^.8,  while  the  same  extent  in  the 
air  from  the  month  of  January  to  August,  is  39^.6.  In 
the  parallel  of  the  Canary  Islands,  Von  Buch  found  the 
minimum  of  the  temperature  of  the  water  to  be  68°, 
and  the  maximum  74°. 8.  The  temperature  of  the  air 
in  the  warmest  of  the  coldest  months,  is,  in  that 
quarter,  from  64? A  to  7 5°. 2.  In  advancing  towards 
the  North,  we  find  still  greater  differences  of  winter 
temperature  between  the  surface  of  the  sea  and  the 
superincumbent  air.  The  cooled  particles  of  water 
descend  till  their  temperature  reaches  39^.2,  the  point 
at  which  water  attains  its  maximum  of  density ;  and 
hence  in  46°  and  50°  of  latitude,  in  the  part  of  the 
Atlantic  which  is  nearest  to  Europe,  the  maximum  and 
minimum  of  heat  are 

In  the  water  at  its  surface 68*.0  and  41«  9 

In  the  air  from  the  mean  of  the  warmest  and  1  gg<,  g  ^^^  ^o  ^ 
coldest  months. . . ; / 

The  excess  in  the. mean  temperature  of  the  water 
over  that  of  the  air,  attains  its  maximum  beyond  the 
Polar  circle,  where  the  sea  does  not  wholly  freeze.  If 
it  is  true  that  even  in  these  high  latitudes  the  bottom  of 
the  sea  contains  strata  of  water  which,  at  the  maximum 
of  their  Specific  Gravity,  have  39°  2,  or  41°  of  heat,  we 
may  suppose  that  the  water  at  the  bottom  contributes 
to  diminish  the  cooling  at  the  surface.  These  circum- 
stances have  a  great  influence  on  the  mildness  of 
countries  in  continents  separated  from  the  Pole  by  an 
extensive  sea. 

(161.)  We  must  hasten,  however,  to  conclude  this  Temper- 
very  interesting  part  of  our  Essay,  by  a  few  obserfa-  ature  of  the 
tions  concerning  the  distribution  of  temperature  in  the  "PP^"^  ^^"^^^ 
upper  regions  of  the  air,  reserving  our  remarks  r^pect-  2r. 
ing  the  gradations  of  temperature  in  ascending  to  the 
upper  regions  of  the  atmosphere. 

(162.)   Since  the  heat  of  the  higher  regions  of  the 
atmosphere  depends  on  the  radiation  of  the  plains,  we 
cannot  find  under  the  same  geographical  parallels,  in 
the  transatlantic  climates,  the  Isothermal  lines  at  the 
same  height  above  the  level  of  the  sea,  as  in  the  system 
of  European  climates.      The   inflexions  which  these 
lines   experience,   when   traced  on  the  surface  of  the 
globe,  necessarily  influence  their  position  in  a  vertical 
plane,   whether   we  unite  points    in  the   atmosphere 
placed  under  the   same  meridians,  or  consider  only 
those  that  have  the  same  latitude.     Future   inquiries  peculiarity 
may  enable  us  to   trace  the  Isothermal  lines  through  of  inflexions 
the  different  regions  of  the  air ;  arid  we  may  briefly  of  Isoiher- 
remark,  tliat  on  the.  back  of*  the  Cordilleras,  at  2000  mal  lines. 
metres  of  elevation,  we  find  the  mean  temperature  of 

*  Gilbert's  Atmalen,  1812,  p.  1|29. 
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Calabria  and  of  Sicily.  In  our  temperate  zone,  in  46® 
of  latitude,  we  raeet,  at  the  same  elevation,  with  the 
mean  temperatuHe  of  Lapland.  In  the  plains  of  the 
Orinoco  we  find  the  temperature  of  the  month  of 
August  of  Rome ;  at  Popayan  (2988  feet)  the  tem- 
perature of  the  same  month  of  Paris ;  at  Quito  (4894 
feet)  that  of  the  month  of  May ;  and  in  the  Para- 
mos (5904  feet)  the  temperature  of  March,  at  the 
same  city. 

(163.)  Humboldt  also  finds,  in  prosecuting  this 
interesting:  inquiry,  that  every  hundred  metres  of  per- 
pendicular height  diminishes  the  mean  temperature  of 
the  year,  by  the  same  quantity  that  a  change  of  1°  of 
latitude  does  in  advancing  towards  the  Pole.  If  we 
compare  only  the  mean  temperature  of  summer,  the 
first  1000  metres  are  equivalent  to  O^.S!  Fahrenheit. 
From  40**  to  50®  of  latitude,  the  mean  heat  of  the  plains 


in  Europe  decreases  I2®.6  of  Fahrenheit;  and  this 
same  decrease  of  temperature  takes  place  on  the  decli- 
vity of  the  Swiss  Alps  from  0  to  1000  metres  of  ele- 
vation. 

(164.)  In  the  following  Table  of  the  distribution  of 
heat,  which  embraces  a  general  view  of  Ilumboldfs 
results,  the  temperatures  are  expressed  in  degrees  of 
Fahrenheit ;  the  longitudes  are  reckoned  from  East  to 
West  of  the  meridian  of  Greenwich.  The  mean  tem- 
peratures of  the  Seasons  have  been  calculated,  so  that 
those  of  the  months  of  December,  January,  and 
February,  form  the  mean  temperature  of  winter.  An 
asterisk  (*)  is  prefixed  to  those  places  whose  mean 
temperatures  have  been  most  accurately  determined, 
in  general,  by  means  of  8000  observations.  The  Iso- 
thermal  lines  have  a  convex  summit  in  Europe,  and 
two  concave  summits  in  Asia  and  Eastern  America. 
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Names  of  Places. 

Position. 

Mcoa 
Tsmnnr- 
•lunot 
thcYeu. 

Distribution  of  Heat  in  the 
different  Seasons. 

Maximum  and 
Minimum. 

Ladtttda. 

Loogltttd*. 

H-gti. 

Mms  Tern, 
pentnnof 
Winter. 

Mean 
Temper- 
star*  of 
Spring. 

Mean 
Temper, 
•tiuwef 
Stuamcr. 

Mean 
Temper. 

Aotvom. 

Mean 
Temper, 
atareof 
Warmcat 

MenUi. 

McanTem- 

peraturear 

Coldctt 

IfonUi. 

1 

li 

Nain 

67^  er 

68  30 
46  30 
71     0 
65    3 
63  50 

59  56 
63  24 
55  45 

60  27 

61«20'W. 
20  47  E. 
8  23  E. 
25  50  E. 
25  26  E. 
20  16  E. 
30  19  E. 
10  22  E. 
37  32  E. 
22  18  E. 

0 

1356 

6390 

0 

0 

0 

0 

0 

970 

0 

26«».42 
26.96 
30.38 
32.00 
35.08 
33.26 
38.84 
39.92 
40.10 
40.28 

-0«.60 
+0.68 
18.32 
28.72 
11.84 
12.92 
17.06 
23.72 
10.78 
20.84 

24.98 
26.42 
29.66 
27.14 
33.80 
38.12 
36.24 
44.06 
38.30 

48».38 
54.86 
44.96 
43.34 
57.74 
54.86 
62.06 
61.24 
67.10 
61.88 

33«.44 
27.32 
31.82 
32.08 
35.96 
33.44 
38.66 
40.10 
38.30 
40.64 

61^80 
59.54 
46.22 
46.58 
61.62 
62.60 
65.66 
64.94 
70.52 

-Il»i20 
-   0.58 

15.08 
22.10 

7.70 
11.48 

8.60 
19.58 

6.08 

^Enonlekies 

Hospice  Ue  St.  Gothard 

North  Cape , 

•Uleo 

•Umeo 

*Sl.  Petersburgh  . . 

Drontheim •••.••• 

Moscow 

Abo 

s 

s. 

8 

1 

♦Upsal 

•^Stockholm 

59  51 
59  20 

46  47 
59  55 

47  47 
55  41 
54  17 
51  25 

50  5 

51  32 

47  22 
65  57 

52  14 
46  50 

53  21 
46    5 
46  12 
49  29 

48  12 

17  38  E. 

18  3  E. 
71  10  W. 
10  48  E. 
10  34  E. 
12  35  E. 

2  46  W. 
59  59  W. 
14  24  E. 

9  53  E. 

8  32  E. 

3  10  W. 
21     2  E. 

9  30  E.' 

6  19  W. 

7  26E. 
.6    8  £. 

8  28  B. 
16  22  E. 

0 

0 
0 
0 

3066 
0 
0 
0 
0 
456 

1350 
0 
0 

1876 
0 

1650 

1080 
432 
420 

42.08 
42.26 
41.74 
42.80 
42.98 
45.68 
46.22 
46.94 
49.46 
46.94 
47.84 
47.84 
48.56 
48.92 
49.10 
49.28 
49.28 
50.18 
50.54 

24.98 
25.52 
14.18 
28.78 
28.58 
30.74 
30.86 
39.56 
31.46 
30.38 
29.66 
38.66 
28.76 
32.36 
39.20 
32.00 
34.70 
38.80 
32.72 

39.38 
38.30 
38.84 
39.02 
42.08 
41.18 
45.14 
46.58 
47.66 
44.24 
48.20 
46.40 
47.48 
50.00 
47.30 
48.92 
47.66 
49.64 
51.26 

60.26 
61.88 
68.00 
62.60 
58.46 
62.60 
56.84 
53.06 
68.90 
64.76 
64.04 
58.28 
69.08 
63.32 
69.54 
66.56' 
64.94 
67.10 
69.26 

42.80 

43.16 

46.04 

41.181 

42.98 

48.38 

46.22 

48.46 

50.18 

48.74 

48.92 

48.56 

49.46 

50.36 

50.00 

49.82 

60.00 

49.82 

50.64 

62.42 
64.04 
73.40 
66.74 
69.36 
65.66 
58.10 
65.76 

66.38 
65.66 
59.36 
70.34 
64.58 
61.16 
67.28 
66.56 
68.72 
70.52 

22.46 
22.82 
13.81 
28.41 
30.20 
27.14 
34.88 
37.40 

29^66 
26.78 
38.30 
27.14 
29.48 
35.42 
30.56 
34.16 
33.44 
26.60 

Quebec 

^Convent  of  Peyssenburg 

*CopeQhagen 

•Kendal 

Malouine  Islands 

♦Prague 

Gottiogen 

•Zurich 

^Edinburgh 

Warsaw 

*Coire 

Dublin 

Berne   

♦Geneva ..••• 

♦Manheim  •••• •   .. 

Vienna 

& 

3 
1 

1 

« 

1 
1 

*Clermont. . , • . , 

45  46 

47  29 
42  25 

48  50 
51  30 

51  2 

52  22 
50  50 
52  36 

39  56 

40  40 
39    6 
48  39 
47  13 
39  54 
45  28 
44  50 

3  5  E. 
19     1  E. 
71    3  W. 

2  20  B. 

0  5W. 
2  22  E. 

4  50  E. 
4  22  B. 
6  22  E. 

75  16  W. 

73  58  W. 

82  40  W. 

2    1  W. 

1  32  W. 
116  27  E. 

9  11  B. 
0  34  W. 

1260 

494 
0 

222 
0 
0 
0 
0 
0 
0 
0 

510 
0 
0 
0 

390 
0 

50.00 
51.08 
50.36 
51.08 
50.36 
50.54 
51.62 
51.80 
51.80 
53.42 
53.78 
53.78 
54.14 
54.68 
54.86 
55.76 
56.48 

34.52 
33.98 
33.98 
38.66 
39.56 
38.48 
36.86 
36.68 
36.68 
32.18 
29.84 
32.90 
42.26 
40.46 
26.42 
36.32 
42.08 

50.54 
51.08 
47.66 
49.28 
48.56 
48.56 
51.62 
53.24 
51.08 
51.44 
51.26 
54.14 
52.16 
54.50 
56.30 
56.12 
56.48 

64.40 
70.52 
70.70 
64.58 
63.14 
64.04 
65.84 
66.20 
67.28 
73.94 
79.16 
72.86 
66.02 
68.54 
82.58 
73.04 
70.88 

61.26 
52.34 
49.82 
51.44 
50.18 
50.90 
51.62 
61.08 
64.32 
56.48 
54.50 
64.86 
55.76 
55.58 
54.32 
66.84 
56.30 

66.20 
71.60 
72.86 
65.30 
64.40 
64  76 
66.92 
67.28 
69.08 
77.00 
80.78 
74.30 
66.92 
70.52 
84.38 
74.66 
73.04 

28.04 
27.78 
29.84 
36.14 
37.76 
37.75 
35.42 
35.60 
32.90 
32.72 
25.34 
30.20 
41.74 
39.02 
24.62 
36.14 
41.00 

♦Buda 

Cambridge,  (U.S.) 

•Paris 

•London  ••••.•.•••••.••••.. 

Dunkirk 

Amsterdam.  •• 

Brussels 

•Franeker 

Philadelphia 

New  York 

•Cincinnati ,,.. 

St  Malo 

Nantes 

Pekin 

•Milan 

Bourdeauz • 
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2: 

Namet  of  Ptacei. 

Position. 

•cur*  of 
tlwYmr. 

Distribution  of  Heat  in  the 
diffefent  Seaaoos. 

Maximum  and 
Minimum. 

VMtfim 

Ut^Usd*. 

rwateivar 
Winter. 

Moaa 

T«inptt- 
•tAMor 

72».50 
75.74 
75.20 
75,02 
82.94 
79.16 

Mvnof 

ahinior 
Wwmnt 
»tfMh. 

coia»t 

Umnth, 

lis; 

Us 

Marseilles ..., 

43"  17' 
43  36 
41  53 
43    7 
32  45 
31  28 

5  22  E. 

3  52  E. 
12  27  E. 

5  50  E. 
129  55  K. 
90  30  W. 

0 
0 

0 

0 

0 

IStl 

50*00 
59.36 

eo.44 

62.06 
60.80 
64.76 

45".50 
44-06 
4rK86 
48.38 
39.38 
48.56 

57«55 
56.66 
57.74 
60. 8t) 
57.56 
65.48 

60-.08 
60.98 
62.78 
64. 4U 
64.22 
66,02 

74-.66 
78.08 
77.00 
77.00 
86.90 
79.70 

75,56 
82.76 

44».42 

42.06 
42.26 
46,40 
37.40 
46.94 

Manlpeliier  ♦ » . . , 

^Ronw. 

Teulon .. ,,,,,.,.,. 

Naogasarki 

♦NiicJiei , . . .  . , 

m 

•Fttftchal .,,.. 

Algiers 

32  37 

36  48 

16  56  W. 
3     1  B. 

0 
0 

68.54 

69.08 

64.40 
61.52 

65.84 
65.66 

72,50 

80.24 

72.32 
72.50 

64.04 
60.08 

•Caifo 

30    2 
19  11 
23  10 
10  27 

31   18  E. 
96     1  W. 
62  13  W. 
65  15  W.  j 

0 
0 
0 

0 

72.32 
77,72 
78.08 
81.8e 

58.46 
7K06  i 
71.24 
80.24 

73.58 
77.90 
78.98 
83.66 

85.10 
81.50 
83.30 
82.04 

71.42 
78.62 
78.98 
80.24 

85.82 
81.86 
83.84 
84,38 

56.12 
71-06 
69.98 
79.16 

•Verm  Cnii 

•HavaonaU  .. »    .    .    * « * 

*Caman& **.., ,    # 

On  the  Mean  Temperature  of  the  Equator. 

(155.)  The  determination  of  the  mean  tetiiperalure 
of  the  Equator,'  is  a  Meteorological  element  of  the 
greatest  importance  and  value.  If  we  survey  ihe  mag- 
nificent  line  to  which  this  pari  of  our  inquiry  extends, 
we  f'hatl  immediately  perceive  that  many  obstacles, 
besides  those  of  a  Physical  kind,  present  themselves  at 
the  irery  threshold  of  our  investigation.  In  the  Equa- 
torial region's  of  America,  it  passes  ihroii^^h  a  reg^ion 
I  Jthnoflt  unknown^  and  in  which  the  lii^ht  of  civilization 
^and  liberty  has  been  but  recently  kindled ;  and  in  its 
^fia«sag«  across  the  still  more  inhospitable  deserts  of 
]  Africa,  obst  icles  still  more  formidable  are  presented. 
Kor  woold  observati(ms  at  Sumtitra,  Borneo,  Celebes, 
»nd  Gilolu,  uidcss  made  on  a  very  exlended  scale,  and 
liuder  circumstances  variously  modified,  dclerminc,  with 
any  lolerabie  approach  to  precision,  the  averapre  tem- 
J>eniture  of  this  £»^reat  line.  The  Ocean*  too,  occupies  by 
fer  the  greatest  portion  of  the  Equatorial  rej^ionsi  the 
bnd  occupying'  but  80  deg^rees  of  the  great  circle,  and 
pWat4*r  the  reaiaining  portion  of  280  degrees.  Under 
bcse  circumstances,  we  cannot  feel  surprised  at  the 
^Iwiuuk  made  by  Hunibotdt,  that  at  the  present  day  we 
arc  not  acquainted  with  more  than  one  mean  temper- 
stare  observed  with  any  degree  of  precision  between 
the  parallels  of  3^  North  and  3"^  South,  and  that  is  of 
St  Lams  de  Maranham  in  Brazil,  2^  29'  South  lati- 
tude, made  by  Colonel  Antonio  Pererira,  Deprived 
thus  of  actual  observations  at  the  Equator,  Philoso- 
phefM  ha%*c  endeavoured  to  deduce  its  metm  temperature 
from  observations  made  at  a  distance  from  it.  Mayer, 
for  example,  by  knowing  the  mean  temperature  under 
two  different  parallels,  endeavoured  by  means  of  an 
empirical  equation  to  deduce  the  mean  Equatorial  tem- 
perature. This  he  estimated  at  84^,  and  in  this  value 
he  nr^a  followed  by  Kirwan. 

(16C.)  But  it  is  evident,  that  observations  made  in 
the  temperate  regions  of  Europe,  could  not  supply  the 

•  T  in^ition   of  what  may  with  propriety  be  termed  an 

imttk''  i-r^  Of  Curve  a/grcaiett  hea(^  will,  if  Ute  fulure  pro- 

grf%k  I-    >ni'«iiuiogy  be  succeftiful,  opcu  a  beaulirul  and  instruclive 
•bfcct  of  Lotfuiry. 
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mean  temperature  of  a  line,  situated  so  remotely  from 
thera,  and  it  became  therefore  desirable  to  colkcl  the 
meati  temperatures  of  places  situated  as  nearly  as  pos- 
sible to  it.     Accordingly  Humboldt  collected  his  ele-  Humboldt's 
ments  in  the  Old  aiul  New  World,  and  among  them  are  J^^^*^** 
the  following : 

Table  XXIIL 


tlons. 


OUl  World, 

tMlftUl*. 

ScnrgambiJi . . 

15'   0' 

79-.07 

MadrM,.,... 

13    5 

80,42 

Batavi* 

6  12 

80.42 

Manilli 

14  36 

78.08 

Gumwia 10»27' 


Aatilles, . . 
V^er*  Cru2. 
Hftf  Anaah . 


17    0 
19  11 

23  10 


Ktna 
Tsnip. 


81'86 
81.05 
78.08 
78.08 


(167.)  From  a  review  of  all  the  circumstances  con- 
nected with  these  places,  Humboldt  was  led  to  adopt 
91^.5  as  the  mean  temperature  of  the  Equator;  and 
our  learned  contemporary.  Dr.  Brewster,  enqiloyed  it, 
with  some  modificalions,  as  the  coefficient  of  his  for- 
mula for  meao  temperature.  In  the  second  volume  of 
the  TranMicdonft  of  the  Astronomical  Sovicti/  of  Lon- 
don^ however,  Mr.  Atkinson,  in  an  elaborate  Paper  on 
Astronomical  and  other  Refractions,  has  qtiestioned 
ihe  accuracy  of  HumbolHt's  conclusion  ;  and  we  shall, 
therefore,  present  to  our  readers  the  grounds  of  his 
objections. 

(168.)  Let  f,  t\t'\  represent,  says  Mr.  Atkinson,  the  Doubted  by 
observed  mean    temperatures   in   the  latitudes  lj\  l'\  Mr.  Aikin- 
&c.  ;   and  if  the  mean  temperature  be  supposefl  to  vary  ***°' 
as  any  function  f  (0  ^'f  tbe  latitude,  we   shall  obtain 
the  following  equations  : 

X .  $  iO  +  z:=e (A) 

a:.?(n  +  Jt-^'* 
&c.  &c, 

jr  and  r  being  unknown,  but  constant  quantities,  to  be 
determined  from  the  equations. 
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<1«.)  if  the  form  of  the  ibnction  <Tfr)  were  rightly 
assumed,  and  the  obsenrations  made  of  the  temperature 
were  accurate*  the  resolution  of  any  two  of  the  abov£ 
equations  would  determine  the  values  of  .r  and  z.  I^i- 
ther  of  these  conditions  can,  howevec,  be  fulfilled  with 
accuracy,  and  we  most  thevefoie  be  contented  with  a 
close  approximation.  To  accomplish  ihis,  ^we  must 
first  observe  that  the  dififecence  between  the  £rat  and 
aeoond  equations  gives 

fi-om  which  we  deduce 


«1«C 


r  = 


t 


(B). 


This  value  for  x  being  stibstituted  in  the  first  equation, 
we  obtain  by  transposition 

(<  -  O  •  "P  (0 


«  =  <- 


OC). 


9SS 


t-if 


COS*  I  —  cos'/** 


and 


r=  <- 


(<-Ocos«r 
cos* I  —  cos"?  * 


and  if  we  apply  these  equations  to  the  mean  temper- 
atures of  Cumana  and  Fort  Churchill  as  reeorded  by 
Humboldt  in  his  Paper  on  Isothermal  lines,  the  values 
of  which  are  respectively  81°.86,  and  25°.3,  we  shall 

*  Mr.  Atkinson  found  it  necessary  to  adopt  the  same  law  of  varia- 
tion for  the  temperature  as  that  empl(^d  by  Humboldt* 


f (0-^(0   

•(ITO.)  Hence  the  values  both  of  jc  and  st 
Ibnnd  in  fmfictions  of  the  observed  temperatore,  wiU 
fiimish  the  necessary  elements  for  the  determination  of 
the  function  (f ).  This  function,  however,  is  probably 
of  a  <iomplicated  nature,  it  being  ol>viou«  that  the 
mean  temperature  of  any  place  must  be  influenced  *by 
the  state  of  those  countries  firom  which  the  prevailing 
winds  at  that  place  blow ; — ^by  the  extent  and  nature  of 
the  land  that  surrounds  it,  by  the  proximity  of  open 
seas,  or  of  seas  that  are  frozen,  and  by  a  variety  (Sf 
other  causes.  The  obliquity  of  the  Sun's  rays  is,  how- 
ever, the  principal  cause  of  the  diminution  of  temper- 
ature, as  we  proceed  from  the  Equator  towards  either 
Pole ;  but  this  obliquity  is  dependent  on  the  latitude  ; 
and  hence  we  may  consider  the  variation  in  the  tem- 
perature, as  some  function  of  the  latitude,  as  has 
already  been  done  in  the  equations  of  condition,  and 
afterwards  endeavour  to  estimate  what  correction  mnst 
be  applied  on  account  of  such  disturbing  causes,  as 
may  exist  in  the  place  selected  for  consideration.  Or, 
if  we  have  a  sufficient  number  of  good  observations 
within  a  given  district,  we  may,  says  Mr.  Atkinson,  by 
a  judicious  application  of  the  powers  of  calculation, 
deduce  a  formula,  which  shall  present  in  its  results  a 
near  approximation  for  any  other  place  within  the  same 
district,  and  which  may  even  be  extended  beyond  it* 
without  producing  any  material  error. 

(171.)  If  now  we  suppose  with  Humboldt,  that 
f  (/}  =:  cos^  It*  the  equations  before  deduced  fur  the 
values  of  X  and  2,  will  assume  the  forms  of 


obtain  for  x  the  .value  df'80*.'38,  and  for  z  Xhat  of  U^.'W 
neady. 

^172^  These  y^ues  being  substituted  in  the  general 
equation,  give 

«i©*'.53cos^/  + 3^.98  r=<; 

so  that  when  the  latitude  vanishes*  the  value  of  t 
becomes 

«0^.53  +  8*'.98  =  84M1, 

wliidh  is  lienoe  the  mean  temperature  of  the  Equator 
according  to  the  observations  made  at  'CumaDa  and 
Port  Churchill.  If,  again,  -we  euppose  the  value  of  I 
to  be  90^  we  obtain  for  the  mean  temperature  of  the 
pole  3^.98. 

(178.)  Mr.  ACkinson  next  endeavours  to  obtain  a  Mr.  Ai 
formula  of  the  same  kind  by  means  of  the  four  obeerva-  *^*"  ® 
tions  contained  in  the  following  Table,  drawn  from  (he  ^  ^"" 
same  Paper  of  Humboldt. 

Table  XXIV. 


Names  of  Places.' 

Latltadc. 

Man 

Cumftflft  ..•• •••. 

l(P2r 
17    6 
19  11 
23  10 

«lo.W 

B1.0&        1 

•     78.08      * 
78.08     1 

AotiUet  ..^ 

Vent  Cniz  •••••« 

Havannah «... . 

and  &r  this  purpose,  he  assumes 

(80^63  +  a?  •)  cos«  /  +  3*^.98  +  «'—<  =  £, 
some  unknown  error,  x^  and  s^  being  correctiong  kq 
adapted  to  the  formula,  as  to  make  it  agree  ividi  the 
temperatures  of  the  places  last  recorded.  Apjilyii^ 
(his  formula  to  each,  we  shall  obtain  the  foltowmgp 
equations  of  condition : 

.967^  +  y+0°.0a=E' 

.915^ +  «'- 8.42=:  E" 

.892a?' -f  2r'-2.27  =  E''' 

.SAbx'  +  z^  -  6.03  =  E'% 

and  if  we  regard  the  sum  of  the  squares  of  the  errors 
E',  E",  E^",  £"",  as  a  minimum,  and  deduce  the  values 
of  of  and  z'  according  to  the  method  of  minimum 
squares,  we  shall  have  a/  =  —  40^664,  and  z'  =  89.72. 
Hence  the  formula  which  best  represents  the  at>aerv»- 
tions  made  at  Cumana,  the  AntilleB,  Vera  •Cruz,  and 
the  Havannah,  if  the  law  of  variation  be  as  co^l^  is 

89^.866  cosV+  43**.7  =  t 

This  will  give  forthe  mean  temperature  of  the  Equator, 
where  /  vanishes,  t  =  83^.566 ;  and  for  the  Pole,  when 
the  cos  I  becomes  jtero,  t  r=:  43^7  ;  a  result  altogether 
inadmissible,  sinoe  it  makes  the  temperature  of  the 
Pole  5^.8  greater  than  that  of  Quebec.  Both  the 
numerical  elements  of  the  formula  require  therefore 
modification. 

(174.)  To  obtain  a  formula  which  shall  agree  witk 
as  many  places  as  possible  between  Cumana  and  Fort 
ChurchilU  Mr.  Atkinson  presents  the  following  equa* 
tions  of  condition. 


M£TIOBOLO«T. 

Table  XXV.. 


Hf 


Naroei  of  Baces. 


Crtmuuns  • .  •  • , 

AnUUes 

Vera  Cruz. . . , 
Havannaii . .  • , 
Natchts  ..... 
Philadelphia . . 
CluciDiiati. . . . 
New  Tork  . .« 
Cambridge  . . , 
Quebec ...... 

Nain ^. 

Fort  CburcbUl. 


Hr27' 

17  0 

19  11 

23  10 

31  28 

39  56 

39  6 

40  40 
42  25 
46  47 
57  10 
50  2 


EqoatioM^of  Condition* 


.967  a' 
.915*' 
.892*^ 
.846*«' 
.728^ 
.588  jC 
.602  a' 
.575  a^ 
.546'«^ 
.469  J/ 
.294^ 
.265^ 


+  *'  + 
+  «'- 
+  «'- 
+  *-- 

+  *'- 

+  *'•- 
+  a'- 

+  «'  + 


0<».00  =  Ri 
3.42  =  K« 
2.27  rrE"* 
6.03  r=E»' 
2.23  =rE' 
3.57  =  E** 
1.12:=:  E^ 
3.49  =:  B'"* 
2.63  ==  E^ 
0.16  =  E« 
1.25  ==  E«» 
0.00  ==  E«" 


81»86 
81.05 
78.08 
70.08 
64.80 
.54.90 
53.60 
53.80 
50.40 
41.90 
26.40 
25.30 


Tempcn- 
tiMbftlw 
FormnU. 


85«26 
80.79 
78.88 
74.91 
64.91 
53.06 
54.28 
51.99 
49.42 
42.95 
28^10 
25.62 


+3«.40 
-0.26 
+0.80 
-3.17 
-fO.ll 
-1.84 
+0.68 
-1.81 
-0.98 
+1.05 
+1.70 
+0.32 


oM«r- 


The  application  of  minimum  squares  to  these  equa- 
tions, will  give  dp'  =  4°.38,  and  z'  =  —  0**.84.  The 
formula,  therefore,  which  best  represents  the  whole  of 
these  mean  temperatures,  on  the  hypothesis  adopted 
bj  Humboldt  after  Mayer,  that  the  temperature  varies 
as  the  square  of  the  cosine  of  the  latitude,  is 

84^91  cosW +3^.14=^, 
and  which  gives  fbrihe  Equatorial  temperature  '88^.05, 
and  fiir  the  Polar  3^.14. 

(175.)  The  next  step  of  Mr.  Atkinson's  inquiry  is, 
to  deduce  the  mean  temperature  of  the  Equator  from  the 
supposition  that  the  law  of  variation  is  not  as  the 
square  of  the  cosine,  but  as  some  other  function  of  the 
latitude ;  and  for  this  purpose  he  adopts  cos*^  I  ta 
represent  it,  the  exponent  n  being  some  unknown  but 
oonstant  quantity,  to  be  determined  by  subsequent 
investigations.  lb  this  case  the  fbrmuls  (B)  and  (C) 
w3!  assume  the  fbrm  of 

»  -  —^, TTi ....  (I>)» 


Table  XXVr. 


cos*  I  —  cos*  f  ' 


and 


-^"corf-i-cos-r ^^^' 


(TTQ.)  TTiese  values  being  substituted  for  x  and  z 
iirtiie  third: of  the  conditional,  equations  (A)  will  give 
P  -  O  cos"r  (Z  ~  O  cos"/  _  u, 

cos- 1  — eoa-^/f  "*"        cos"  /  -  cos-  if  ^     ' 
aad'fioai  wfaidt  we  deduce 

t—  <'^_co8"/-cos'^r 

t  —  f  ^^  cos"  I  —  cos"  t'** 

a  iimction- fnun  which  an  approximative  value  of  n-msj; 

beobtaine<^  in  terms  of  the  latitudes  IfA-V^  and^f  die 

oBserved  temperatures  t^if,  t!.. 

(irr.)  To  obtain  this  value  of  the  exponent  n,.Mix. 
Atkinson  selects  three  observations  near  the  Equator, 
three  near  the  middle  regions  of  North  America,  and 
other  three  towards  the  Northern  parts  of  the  same 
great  country,  as  in  the  following  Table : 

*  The  last  three  columns  have  been  added  by  Mr.  Atkinson,  to 
show  the  errors  of  the  formula  resulting  from  the  equations  of  con- 
dition ;  and  from  which  we  may  readily  perceive  the  degree  of 
reUance  that  ooght  to  be  placed  on  it 


liames  of  Plfcces. 

N«v«h 
Latltad*. 

OlMr«rt 

Cumani .••.•••^ 

W*  27' 
17      0 
19     11 

39  56 
42    25 

40  40 

57     10 
57    20 
59      2' 

81<»36 
81.05' 
78.08 

54.90 
50.40 
53.80- 

26.40 
29.80 
25.30 

'    Antilles ,;.... 

Vera  Cruz.  •• 

Philadelphia 

:   Cambridge   . ., 

New  York 

Nain 

Okak 

Fbrt  ChurcHill 

(iH'd.)  ITiese  temperatures  and  latitudes  Mr.  Adcio^ 
son  has- combined  by  tkrteis  and  deduced  the  value  of  is 
for  each  combination.     The  following  are  the  results^ 


FbUwialiaiia. 


■fc  .  .  .  1  OanuM  .  .  .  V 

latlOiia.  V  nsiO'.Sl  CambrMg*  .  .  \  «stl< 

...1  AntfllM 1 

.  .  .J  RirtChturctaUlJ 


VcmCnis. .  .\ 
MwYork  ..> 
FVrt  Chofchm  ) 


RirtChturctaUlJ 

VenCsni 

PhlUrMrMa. 

Nftin 


New  Tork 
FortCh—BhyiJ 

AntUlM 

Nata 

VcraCnu 

Gunk 

Oknk 


iHl-i 

■  .'Inaet.aa;- 

iljnssl.Mb 


(179.),  These  form  of  course  only  a  part  of  the  sys- 
tem of  combinations  which  might  be  framed,  but  there 
is  little  probability  that  the  mean  of  the  whole  would' 
differ  mare  than  three  or  four  hundredth  parts  from  the 

mean  of  the  nine  values  of  7i,  and  which  is  found  to  be 

3 
1^46,  or  —  nearfy: 

(180.)  This  value  of  n  being  substituted  inUie  fbi«> 
muls  (D)  and  (£),  will  produce  the  equations 


cos 


and 


;^/-cos^r 

_         (<^Ocos^/ 

cos*  /  —  cos'  a 
w2 
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(181.)  To  apply  these  formulae,  Mr.  Atkinson  adopts 
the  observations  made  at  the  Antilles  and  Fort 
Churchill,  and  finds  «  =  98^48,  and  2=  -  11*^.05; 
and  hence  the  formula  for  the  temperature  will  become 

91^48  cos*  2- 11^05  =:f. 

(182.)  The  general  expression  for  finding  the  equa- 
tions of  condition  will  therefore  become 


(98^.48  +  a/)  cos*  I  -  ll^.OS  +  «'-<  =  £, 

which  being  applied  to  each  of  the  places  at,  or  near, 
the  level  of  the  sea,  whose  mean  temperature  is  known 
by  observation,  will  furnish  as  many  equations  of  con« 
dition  as  there  are  places,  as  in  the  following  Table : 


Mete< 


Table  XXVII. 


Names  of  Places. 


Cumaaa 

Antilles 

Vera  Cruz. . . . 
Havannah  . . . 

Oratava 

Natchez 

Williamsborg . 
Pliiladelphia,. 
New  York.... 
Cambridge  . . . 

Ipswicb 

Nain 

Okak 

Fort  Churchill 


10«  27' 

17  00 

19  11 

23  10 

28  25 

31  28 

38  08 

39  S6 
.40  40 

42  25 

42  38 

57  10 

57  20 

59  02 


81»^6 
81.05 
78.08 
78.08 
69.80 
64.80 
58.00 
54.90 
53.80 
50.40 
50.00 
26.40 
29.80 
25.30 


Equations  of  Condition. 


.9752  xf  •\-x' 
.9352  x'+j' 
.9179  a^  +  z' 
.8815  x*  +  xf 
.8248«'+«' 
.7877  a<  +  «' 
.6976  a' +  S' 
.6715  xf  +  »f 
.6606*'  +X' 
.6343  sf+tf 
.6310  a'  +  s' 
.3992*'+  t' 
.3965  a' +  «' 
.3691  *'  +  «' 


+  3«.13  ==  E, 
+  0.00::rE, 
+  1.26  =E, 

-  2.32  =  E^ 
+  0.38  =  E, 
+  1.73  =  Ei 

-  0.35  =  Ey 
+  0.17  =  E, 
+  0.21=E, 
+  1.02  =  E,, 
+  1.09=  En 
+  1.87=E.. 

-  1.80=  El, 
+  0.00  =  E|4 


References  for  Temperature. 


EdiH.  PkiL  Jottr,  vol.  iii.  p.  263. 
Ditto. 
Ditto. 
Ditto. 

Ditto.  p.  256. 

Ditto. 

Ditto.  p.  257. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto.  p.  265. 


Attempt  to 
deduce  the 
mean  tem- 
perature of 
the  Equator^ 
from  placet 
situated 
above  the 
level  of  the 
sea. 


(183.)  By  the  application  of  minimum  squares*  we 
find  a/  =  -  1°.40,  and  z'  =  +  0°.52 ;  and  therefore  the 
formula  that  harmonizes  best  with  the  whole  of  the  pre* 
ceding  observations,  is 

97^08  cos^  /  -  10^53  =  t, 

which  furnishes  for  the  mean  temperature  of  the  Equa- 
tor 86''.55,  and  for  that  of  the  Pole  -  10''.53. 

(184.)  Such  is  the  result  of  this  new  expression  for 
the  law  of  the  yariation  of  the  temperature  adopted. 
But  Mr.  Atkinson  truly  remarks,  that  could  we  dis- 
cover any  near  approximation  to  the  law  by  which  the 
altitude  and  the  corresponding  variation  of  temper- 
ature are  connected,  we  might,  in  all  probability,  de- 
duce the  mean  temperature  of  the  Equator  firom  a  few  of 
the  places  situated  above  the  level  of  the  sea,  and  whose 
latitudes  are  less  than  any  previously  employed.  By  a 
very  laborious  investigation,  founded  on  an  expression 
for  the  diminution  of  temperature,  and  which  will  be 
given  in  the  section  of  our  Paper  devoted  to  that  in- 
teresting inquiry,  together  with  the  Table  of  results 
deduced  from  it,  Mr.  Atkinson  has  found,  that  from  the 
limits  of  perpetual  snow  at  the  Equator  to  Winter 
Harbour  in  Melville's  Island,  the  formula 

i ^ 


97^08  cos'/-  10^.53  - 


at  tlie  elevation  h  in  the  free  atmosphere,  will  corre-- 
spond  in  its  results  very  nearly  with  the  mean  tem-^ 
peratures  observed.     Hence  he  observes,  that  a  for- 
mula which  answers  so  very  nearly  the  whole  way  from, 
latitude  10**  27'  North  to  74°  47'  North,  will  not  be  far 
wrong  if  it  be  extended  to  the  Equator  itself.    The  law,; 
also,  he  continues,  which  holds  so  nearly  the  whole ^ 
way  from  the  level  of  the  sea  up  to  more  than  15,000 
feet  of  elevation,  cannot  well  lead  to  any  error  of  con- 
sequence in  the  first  3000  or  4000   feet  of  altitude. 
We  have,  therefore,  only  to  calculate  by  the  formula, 
what  corrections  must  be  applied,  on  account  of  lati- 
tude and  altitude,  to  the  observed  mean  temperature  of 
any  place,  situated  not  too  far  from  the  Equator,  and  : 
whose  elevation  above  the  level  of  the  sea  does  not 
exceed  4000  feet,  to  enable  us  to  find  the  mean  tem- 
perature of  the  Equator  itself,  with  almost  as  great  a 
degree  of  accuracy  as  that  with  which  the  mean  tern-  ■ 
perature  of  the  place  of  observation  has  been  obtained. 
There  are  only  nine  places  in  South  America  whose 
mean  temperature  has  been  given  by  Humboldt,  and 
whose  latitude  is  less  than  ll^  and  altitude  below 
3500  feet.     By  applying  this  method  to  each  of  them, 
Mr.  Atkinson  has  obtained  the  results  of  the  followimr  * 


251 


^200 


-t. 
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Table  XXVIIL  ^^^ 


Meteor- 
ology, 


K«ffi«s  of  PUces. 


Neiv* 

Toctpiau.  .1 

Ctrthigo  .., 

AalioquU  , 
Caripe  ...^ 
Cafnaiui  . . . 
C«nccu.,  •. 


2906 


N- 


10    27 
10     31 


Tiemperaiure. 


74-.<i6 


It  flTBaistit. 


+  12^61 


10.94 


burimttt  of 
LaUlwW. 


Fahr. 

0,22 


cf  E'tusMr,  Mi 

d«iluccdfr9BI 


87-.60 


Mew  =84.53 


I 

It 


(1S5.)  The  mean  temperatnre,  therefore,  would 
ippear  to  be  94^.  &3;  but  if  Canpe  be  excluded,  as  it 
teems  probable  it  oug-ht  to  be,  from  its  diiTering-  so 
much  from  any  of  the  rest,  the  mean  among  the  remain- 
iDg  eight  would  be  85*^.27 &.  And  should  it  be  thought 
that  those  places  whose  altitude  is  below  2000  feet  are 
better  adapted  to  g^ve  a  correct  result,  by  takini*'  the 
mean  of  the  five  places  so  situated,  we  shall  obtain 
S4°.93  for  the  mean  temperature  of  the  Equator* 

(186.)  The  general  results  of  Mr,  Atkinson  are, 
therefore,  as  follows : 

V\  The  whoU  of  HumholdV$  observatiojis  in  both 
NQrih  and  Souih  America,  at  or  near  the  levH  of  the 
$ea,  indicate  that  the  mean  temperature  of  the  EKpmtot^ 
ui  Qu  aawwj  /<rce/,  u  SO''.  55  YahrmhdL 

2\  All  the  observations,  nine  in  number ^  made 
wiiAin  11°  of  the  Equator^  where  the  height  does  not 
tiK^ed  35O0  feety  indicate  that  its  temperature  is  S4°,53. 
But  if  Caripe  be  excluded,  the  remaining  eight  give 
%b>^,27 b  for  the  m^ian  temperature  of  the  Equator. 

3^.  If  those  places  only  be  taken  which  are  within 
Ikt  tame  Umits^  and  whose  height  is  less  than  2000  feet, 
Ul^  indicate  that  its  mean  temperature  is  84^.93. 

(187.)  Humboldt,  in  referring  to  the  ohjections  of 
Vx*  AtkiusoQ,  has  entered  on  the  consideration  of  the 
question*   with   all   that  amplitude  and   generality  for 
which  he   is   so    deservedly  celebrated.     In  an    able 
Paper   On  the  Temperature  of  the  different  Parts  of 
the  Torrid  Zone  at  tlu  Level  of  the  Sea,  published  in 
the  Aitnales  de   Chimie  for  September,  1826,  he  dis- 
cusses particularly  the  question  of  ilie  mean  Equatoria! 
leraperalure,  and  adduces  strong  and  plausible  reasons 
that  he  has  not  underrated  the  temperature  of  that  line. 
*'lhe  Equatorial  temperature,  says  he,  were  that  of  the 
ial   zone    sttrrounding   the    whole   globe,    and 
I  by  the  parallels  of  3^  North  and  3^  South,  we 
*»B«t  first  examine  the  temperature   of  the  Equatorial 
Ocean,  forming  as  it  does  so  very  considerable  a  pro- 
|K>ritonof  the  Earth's  circumference  in  this  region.    The 
ii)«an   temperature  of  the  Ocean,  says  Humboldt,  be- 
lutcfi  the  limits  alluded  to,  varies  in  general  between 
N^.34  and  82°  4.     I  say  in  general,  continues  the  dis- 
tingui^^hed  traveller,  because   we    sometimes  find   be- 
IweeD  these  limits  maxima  restricted  to  zones  scarcely 
t  drirree  wide,  and  whose  temperature  rises  in  dilTerent 
longitudes,  from  Sa'^.T  to  84^^.7.     I  have  observed  this 
U^t  temperature,  says  lie,*which   may  be  regarded  as 


very  high  in  the  Pacific  Ocean,  to  the  East  of  the  Gala- 
pagos  Islands,   and   recently  M.   Baron    Dirckinc,  of 
Holmfeldt,  a  well-informed  officer  of  the  Danish  Navy, 
who,  at  my  request,  made  a  great  number  of  Ihermo- 
metrical  observations,  has  found  (in  latitude  2°  5'  North, 
and   longitude   81"^  54'  West)  almost  in  the  parallel  cf 
Pnnta  Guascama,  the  surface  of  the  water  al  87** J, 
These  maxima,  however,  do  not  belong  to  the  Equator  ,j,u^™p^^ 
itself     They  occur  sometimes  to  the  North,  and  some-  pcmtureido. 
times  to  the  South  of  it,  and  oflen  between  the  lati-  not  belong 
tudes  of  2^°.  and  fi^     The  great  circle  which  parses  ^°  ^"^"^ ^^H"^ 
through  the  points  where  the  waters  of  the  Ocean  are  the  ^*"" '      * 
warmest,  cuts  llie  Equator  at  an  angle  which  seems  to 
vary  with  the  Sun*s  declination.     In  the  Atlantic  Ocean 
we  may  sometimes  even  pass  from  the  Northern  to  the 
Southern  temperate  zone,  in  the  zone  of  the  warmest 
waters,    without   observing    the  Thermometer   to    rise 
above  62^,4,     The  maxima  are  according  to 

Perrins   82''.76 

Churrucca .,.  83.66 

Quevedo. 83.48 

Rodman.  , 83,84 

Dr.  Davy   82.58 

Mean  ......    83.26 

(188.)  The  air  also  which  rests  upon  these  Equato-  Tlie  aJr 
rial  waters  is  from  1^8  to  2^7  culder  than  the  Ocean  ;  i-estmg  oit 
and  it  results  from  these  facts,  that  over  nearly  five-  ^{^"^  E4"«i*>* 
sixths  of  the  circimiference  of  the  globe,  the  Equatorial  ^^  colder 
aqueous  zone,  instead  of  presenting  a  mean  temperature  than  ilie 
of  84^.5,  has  probably  not  one  of  33*^.3  ;  and  Mr.  At-  Ocean, 
kinson   himself  admits,  that  the  union  of  the  aqueous 
and   continental    parts   tends    to    diminish   the    mean 
temperature  of  the  Equator. 

(189.)   In  alluding  to  Mr.  Atkinson's  investigations  Humboldt'* 
to  deduce  the  mean  temperature  of  the  Equator  from  the  furiher 
assumed  law  of  increase  of  heat  from  the  Pole  to  the  remarks  on 
Equator,  by  the  observations  made  atCumana,  and  from  Atkinson, 
the  temperatures  observed  on  the  declivity  of  the  Cor* 
dill  eras,  to  a   height  of  500  toises,  corrected  accord  uig 
to  his  hypotheses  for  the  latitude,  and  for  the  proirres- 
sive  diminution  of  heat  in    a  vertical  plane,  Humboldt 
remarks,  that,  in  studying  In  all  its  generality  the  pro- 
blem of  the  (Jislribution  of  heat  on  the  surface  of  the 
globe,  and  in  freeing  it  of  the  accessory  considerutions ' 
of  localities,  (for  example  of  the  effects  of  the  confi- 
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g'uration,  the  colour  and  the  g'eo^aphical  relations  of 
the  soil  ;  of  those  of  the  predominance  of  certain  winds, 
4>f  the  proximity  of  setis,  of  Uie  frequency  of  clouds  and 
fogs,  and  of  the  nocturnal  radiation  towards  a  sky  more 
or  less  serene*)  we  shall  find  that  the  mean  temperature 
of  a  station  depends  on  tjie  dilTerent  way»  in  which  the 
influence  of  the  meridian  altitude  of  the  Sun  manifests 
itself.  This  altitude  determines  ut  once  the  duration  of 
the  seini- diurnal  ares,  the  leng^th  and  Ihe  transparency 
of  the  portion  of  the  atmosphere  which  the  rays  traverse 
before  reaching'  the  horizon  ;  the  quantity  of  the  ab- 
sorbed or  heating^  rays,  (a  quanlity  which  augments  ra- 
pidly when  the  angle  of  incidence,  reckon i^d  from  the 
level  of  the  surface,  increases ;)  and»  lastly,  the  nu raher 
of  solar  rays  which  a  given  horizon  embraces.  The 
Jaw  of  Mayer»  with  all  the  modifications  that  have  been 
introduced  into  it.  is  an  empirical  law.  which  representa 
the  g-eneraltty  of  the  phenomena  by  approximalion,  and 
often  in  a  satisfactory  manner,  but  it  cannot  be  em- 
ployed ag^oinst  the  testimony  of  direct  observations.  If 
the  surface  of  the  globe»  from  the  Equator  to  the  parallel 
of  Ciimana,  was  a  desert  like  thai,  of  Sahara,  or  a  Sa- 
vannah tmiformly  covered  with  gra^  like  the  Lianog 
of  Calabozo  andof  Apure^  there  would  undoubledly  b« 
an  increment  of  mean  temperature  from  lO^"^  of  lati- 
tude to  the  Equator^  but  \l  is  very  probable  that  this 
increase  does  uoi  amount  to  2^°  of  Fahrenhtjit,  If  I 
have  fix#d,  continues  M,  Iluuiholdt,  the  mean  temper- 
ature  of  the  Equator  in  round  numbers  at  81  i*^.  it  was 
to  attribute  to  tlie  Equatorial  ztmc  from  3^  North  to  3^ 
South  the  mean  Icmperature  of  Ctimijoa  8I°,86  This 
cily,  surrounded  wilh  arid  sands*  situated  undirf  a  sky 
always  serene,  and  whose  thin  vapours  seldom  re- 
solve themselves  into  rain,  possesses  a  more  burning- 
climate  than  all  the  places  which  surround  it,  and  wbich 
like  it  are  on  the  level  of  the  sea*  In  advandn^ 
Soutliward  in  America,  towards  the  Equator^  by  the 
Orinoco  and  Eio  Negro,  the  heat  diminishes,  not  oa 
account  of  the  elevation  of  the  soil,  whicli  from  the  fort 
of  St.  Carlos  is  very  little,  but  on  account  of  the 
forests,  the  frequency  of  rains,  and  the  transparency  of 
the  atmosphere, 

(190.)  Below  lOi^  of  latitude,  we  know  only  tht: 
mean  temperatures  of 

Latitude.  Fihr. 

Btttavia 6^2^  S.  ....    80^42 

Cumana 10   27  N. »1.8tf 

(191.)  Between  lOJ''  of  latitude,  and  the  eittremity 
of  the  torrid  zone,  we  have 

Lttjtude.  Fahr. 

Pondicherry 1 1°  5&'  N.  .  85^.28 

Madras 13     4 80.42 

Manilla     , . 14  36 78. 08 

Senegal      ,,    15  63 79*70 

Bombay    19  56....  80.06 

Macao   , , 22  12 73,94 

Rio  Janeiro  . 22  54  S.  , .  74.30 

The  Havannah. 23     9  N..  .  7B.26 

And  after  the  observations  of  Pereira, 

Maranham    ...    ......      2  29  S.. .  81.32 

(19^.)  Hence  it  appears  that  the  only  place  in  the 
Equinoctial  regions,  whog4^  mean  temperature  exceeds 
S  1^-86,  is  Pondicherry,  whose  climate  can  no  more 
serve  to  charactense  the  Equatorial  region  than  the 
Oiisis  of  Mourzouk,  where  the  unfortunate  Ritchie  and 


Captain  Lyon  assure  us  that  they  saw,  during^  whole 
months,  (perhaps  from  the  sand  disseminated  in  the 
air.)  the  Thermometer  at  117*  and  128^,  can  charac- 
terise the  climate  of  the  temperate  zone  in  the  North  of 
Africa.  The  three  or  four  degrees  nearest  to  the  Equa- 
tor, continues  Humboldt,  are  a  terra  iticognila  for  cli- 
niatology.  We  are  still  ignorant  of  the  mean  temper- 
atures of  Grand  Pam.  Guayaquil,  and  even  Cayenne. 

(193.)  From  every  consideration,  therefore,  M.  Hum- 
boldt concludes  that  the  Equatorial  temperaturo  never 
reaches  84**,56.  as  is  supposed  by  Mr.  Atkinson.  Father 
Beza,  says  he.  the  first  traveller  who  recommended 
observations  on  the  wannest  and  coldest  periods  of  the 
day.  believed  that  he  had  found  in  1686  and  1699.  in 
comparing  Siam.  Malacca,  and  Batavia,  **  that  the  heat 
is  not  greater  under  the  Equator  than  under  1 1**  of  lati- 
tude." I  am  of  opinion,  continues  Humboldt,  that 
there  is  a  diderencc.  but  that  it  is  very  small,  and  marked 
by  the  effect  of  many  causes,  which  act  simultaneously 
on  the  mean  temperature  of  a  place.  The  observations 
hitherto  collected  do  not  aJfbrd  us  any  mciisure  of  a 
progressive  increase  between  the  Equ;»tor  and  the  lati- 
tude of  Cumana. 

(194.)  There  can  be  little  donbt  but  the  numerical 
elements  we  possess  relating  to  the  tropical  regions  in 
general,  require  still  further  observations  to  correct  and 
improve  them  ;  but  there  is  one  circumstance  connected 
with  Mr-  Atkinson's  calculation's  which  merits  consider- 
ation. Mr.  Atkinson  has  confined  his  investigations 
entirely  to  the  temp  era  tunes  of  the  New  World,  and 
omitted  those  of  the  Old  World  ;  and  although  Hum- 
boldt ha^  shown  that  the  temperature  of  the  Equatorial 
regions  is  nearly  the  same  under  all  meridians,  yet 
Dr.  Brewster  has  provefl  that  the  gnidations  of  temper- 
ature from  the  Equator  to  the  Poles  arc  not  the  pame  in 
the  Old  and  New  Worlds;  and  it  is  probable,  that  a 
set  of  observations  made  in  different  latitudes  of  the 
Eastern  hemisphere,  would  furnish  some  other  result 
for  the  mean  temperature  of  the  Equator.  Humboldt, 
or.  the  contrary,  has  generah'zed  his  views,  and  formed 
his  oslimate  of  the  mean  Equatorial  temperature  from 
observations  made  under  different  meridians,  and 
situated  as  nearly  as  possible  to  the  Equator.  Indeed^ 
of  the  two.  observations  made  in  the  Old  World  are  to 
he  preferred  to  those  iu  the  New.  because  the  di^tribu- 
lion  of  heat  is  subject  to  fewer  anomalies.  Still  the 
investigations  of  Mr.  Atkinson  are  of  a  nature  to  make^ 
lis  pause  on  the  inquiry,  and  not  to  be  hasty  in  adoptin; 
a  numerical  value  for  au  element  of  so  important  a  kirn 
i\%  the  mean  temperature  of  the  Equator.  Dr.  Brew-^j 
titer,  however,  is  decidedly  of  opinion  that  Humboldi 
has  not  underrated  the  mean  temperature  of  that  linci* 
and  adduces  several  observations  in  support  of  his  opi 
ntou  in  the  Vllh  volume  of  the  Edinburgh  Journal  oj 
Science, 

(195.)  His  first  series  of  obsen'ations  are  for  Ceylon^; 
as  fbllows  :  ' , 

Mean  Ttinp.  '-J 

Trincomalee   ....  .    80°  56 

Point  dcGalle BMO 

Colombo. .  . » , 80, 75 

Kandy*  . . .  ••    78. 50 

Ditto,  according  to  Dr.  Davy 79 ,  20 

If  now  we  deduce  the  Equatorial  temperature  from 

•  Acenretton  of  5*^,7  is  addett  far  aldtud*,  accortlitig  to  Mr.  Atkin- 
son s  fonnuU* 
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gbmiH>jitiowa,  eitber  hj  the  fornmk   £q.  temp. 
tteearding^  to  the  principk  of  Brcwsier'fi  for- 


ces L' 


mviliit 


or  by  the  formula  Eq.  temp  =  — ^T »  ncc*'^'*^' 


I  in»-    sng  Cm  th€  prmcifrle  of  Mayer^s  fonnula,  we  shall  obtain 
••  ^    liw  foil  awing  re^is : 

Mean  Ttmperatiirc  of  Equator. 

T    „  T 


Eq.lemp,  ;=  — ^  Eq.  temp.  ^        ,_ 


p 

■        TVincomalee ..,,.. 81'=*.46 S^/'.Sl 

M        Poim  de  Galle .  81 .5^ 82.02 

^^Colombo 81 .34 81.93 

^■niMidj ..79.U 79.78 

^^^Bo.  ocoordiog  to  Dr.  Dairy  79.94 80,49 

^^^  Means.  ,..60.66 81.32 

^^^  Mean  of  both  =  80^99, 

h^Li»    fc  "fclloniS,  therefore,  from    ihe    Ci-ylnn   ob<5erva lions, 
liwi  lfa«  mean  temperature  of  the  Equator  h  less  than 

(1S€.)  By  a  series  df  observations  fimiwbed  by  Pro- 

Usmor   Moll»   of    Utrecht,   for   Batavta,   I)r,    Brewster 

fll^llie  mean  temperature  of  the  Equator  to  be  S1^.S2  ; 

■^  htfm  a  faeries  of  observation?^  madtf  at  the  Sand* 

Isfands,  he  also  dediiocfs  81^.04  (itr  the  measnre 

Ifie  same  element. 

"   (1^7.)  In  the  VUllh  volume  of  the  same  Journal, 

Dr.    Brewster   ha*   "riven  the  results   of  observations 

St   Prince  of  WrIcs*s    Islrrnd,  within   5^  of  the 

%  and  at  Slnc^tipore  and  Malacca,  within  1°  and 

f"of  the  aafoe  fine.     At  Sinjrapore,  according  to  the 

0liigfy>ikiii8  fff  Colonel  Farquhar,  the 

temperature  mt  €  a.  w.  and  6  v.  m.  for  1822:=  79*  45' 

84    -' 


•■12*^    DOflD 


00 


«nd  to  deduce  the  mean  daily  temperature  from  the^e, 
Dr.  Brewster  applies  certain  corrections  deduced  from 
the  hourly  observations  made  atLeith  Forth  for  1824  and 
1825  ;  viz.  that  the  mean  daily  temperature  exceeds  the 
mean  of  the  morning*  and  evening  observations  by  0.29, 
wsd  IS  less  than  that  of  noon  by  2°  51,  (the  grounds  of 
which  correction.s  will  hereafter  be  explainer!,)  we  shall 
%od  the  mean  Equatorial  temperature  (o  be  80^47* 

(198.)  It  may  be  objected*  however,  that  corrections 
itfbieed  from  a  Northern  climate  marked  with  ihe 
iMiSitudrs  of  summer  and  winter,  cannot  be  strictly 
pplied  to  ihe  tropical  regions  of  the  Earth,  where  the 
iriatiuns  in  the  monthly  temperature  are  so  exceed- 
fc^y  small.  To  meet  this  objection.  Dr.  Brewster  has 
'  dueed  the  corrections  from  the  hourly  temperatures 
the  three  summer  months,  during  which  ihe  varia- 
»ns  df  the  daily  curve  must  have  a  greater  resem- 
biaoce  to  those  of  the  torrid  zone.  These  corrections 
»e  —  8.08  and  —3.00,  and,  though  diflering  from 
lho4e  «*ed  above,  produoe^  as  will  be  aeen,  very  little 
diiference  in  the  mean  results. 

Mean  Ternperalttre  of  ihe  Pole, 

(199.)  The  probable  mean  temperature  of  the  Pole 
is  an  interesting  problem  in  Meteorological  inquiry. 
la  the  absence  of  all  positive  observations,  we  arc  left 
entirely  to  conjecture  It  is  obvious  the  Poles  of  ihe 
vorid  must  undergo  some  remarkable  alterations  of 
€aii]>eriiture,  between  the  periods  when  the  Sun,  con* 


stanlly  shining  on  one  of  them,  sinks  bi^mv  its  horisfon^     Meicor- 
to  shed  a  Itistre  on  the  other.     In  the  present  state  of      ol'^sy* 
onr  knowledge,  we  can  mil}  apjjrentimale  to  the  temper-    ^^v^*^ 
ature  of  the  Pole,  by  availing  ourselves  of  the  oli«i;erva- 
tions  of  fho?^e  who  have  so  intrepidly  navigated  the  icy 
seas  -of  the  North. 

(200.)  Previous  to  the  publication  ryf  Scoresby^ 
Acccmnt  of  the  Arctic  Regioni,  the  North  Polar 
temperature  had  been  nnrversally  assumed  by  Meteor- 
ologist, at  30^  Sr,  or  32"  of  Fahrenheit';  and  it 
was  that  active,  ingenions,  and  enterprising  man, 
who  first  ventured  to  place  the  temperature  of  the 
North  Pole  below  the  quantity  that  had  been  com- 
monly assigned  to  it.  The  mean  temperatures  of  the  Mr.Scorei- 
parallels  of  76''  45'  and  78^  North,  were  deduced  by  by's  obser- 
Mr.  Scores  by  from  a  series  of  650  observations,  made  vatiouj. 
by  himself  in  inne  successive  years.  In  the  former 
latitude  he  found  the  mean  temperature  to  be  18*^,86, 
and  fn  the  latter  16^.99,  w^hereas  the  temperatures 
nsu;«lly  assigned  to  these  latitudes  by  ihe  formida 
of  Mayer,  then  commonly  employed  by  Meteorologists, 
differed  from  the  former  observation  nearly  16**,  and 
from  the  latter  more  than  17°  The  difference  Ijetweeii 
the  actual  temperatures,  and  those  estimated  by  ihe 
enrpirical  formula,  Mr.  Scoresby  attrfbnted  to  Ihe  fri- 
gorific  influence  of  the  icp;  and  having  found  what 
this  anomaly  amounted  to  at  the  Pole,  he  subtracted  it 
from  Mayer's  Polar  temperuture,  to  obifiin  the  real 
tempentture  of  the  Pole,  which  he  thus  found  to  be 
10°.  But  this  result,  Dr,  Brewster  remarks,  is  ob-  Dr.  Brew- 
viously  too  great;  for  since  Mayer's  formula  errs  iter's  re- 
mucli  in  excess,  in  those  parallels  where  there  is  no  ™*'"*^  **•* 
accumulated  ice  to  produce  an  anomaly,  it  must  give 
at  least  an  equal  error  in  excess,  for  the  parallel  of 
76°  45'.  Now  this  error  in  the  latitudes  of  63°  and 
65^  in  Lapland  is  8^;  and  therefore  calling  it  also  8% 
which  is  far  too  low  for  the  latitude  of  76*  45',  we  have 
for  the  mean  temperature,  uninfluenced  by  the  ice^ 
SS°.8  —  8°,0  =  25°.8  ;  from  which  smfelracling  the 
Polar  anomaly  of  21**,  as  computed  by  Mr.  Scoresby^ 
we  obtain  4^.8  for  the  mean  temperature  of  the  Pole. 

(201,)  Later  inquiries,   however,   have  shown,  that  Mean  tem^ 
in  attempting  to  calculate  the  temperature  of  the  Pole,  p^;rat«»'e  of 
a  considerabk   alteration   will   take   plat!e,  whether  we  ^^'®  ^"[f  !°" 
endeavour  to  approach  the  Pole  on  a  meridian  of  the  ^j,^  ,„^,  ^ 
Old  World,  or  one  of  the  New.     In  ihe  Old  Conii-  dianon 
nent,  for  example,  the  mean  heal  in  the  parallel  of  60^  which  h  is 
is    40°,  whereas    in   the    same    latitude    in    the    New  wroachoO. 
World,  we  shall  encounter  a  cold  of  24° ;  and   in   the 
parallel    of  78°,  ihe   second   latitude  adopted   by  Mr. 
Scoresby,  this  cold  will  have  increased  to  4°.     If  then 
we  deduct  for  the  frigorific  influence  of  the   ice,  says 
Dr.  Brewster,  according  to   Mr.  Scoresby's  ingenious 
process,  we   shall   find    the   Polar    temperature  to  be 
many  degrees  below  the  zero   of  Fahrenheit*s   scale. 
Or  to   state  the   argument  more   popularly,   since  the 
cold  at  the  Pole  is  10°,  as   inferred  from  observations 
made  in  the  mildest  meridian,  it  must  fall  greatly  bebw 
this,  and  even  below  zero,  if  inferred  from  observations 
made  in  the  colded  meridian.     The  winds  whichl>low 
from    the  continent   of  Greenland,  from  the  Northern 
extremities  of  America,  and  from  ihe  frozen  coast  of 
Siberia,  musl  produce  at  ihe  North  Pole  an   influeuce 
scarcely  to  be  felt  in  the  Spitzbergen  seas.     Dr*  Brew- 
ster proves  from  the  observation^^  made  in  the  second 
voyage  of  Captain  Parry,  that  the    temperature  of  the 
North  Pole  must  be  less  than  —  3"  of  Fahrenheit. 
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(202. J  But  Dr.  BrewsUr  has  communicated  quite 
a  new  aspect  Id  this  intereslingf  inqoiry,  in  his  Paper 
on  the  mean  temperature  of  the  ji^kibe  published 
in  the  Edinburgh  Transacliom,  by  comparinfic  the  ob- 
servations made  by  Parry  in  his  voyage  of  1B19,  1820 
with  those  deduced  by  Scoresby  in  the  Spitzbergen 
seaSp  By  means  of  4300  observalions  made  in  the 
parallel  of  74*^  4b\  and  in  the  meridian  of  llO*^  West, 
Captain  Parry  found  the  mean  temperature  to  be  so  low 
as  l°33t  whereas,  as  we  have  before  remarked,  Mr. 
Scoresby  found  the  temperature  in  the  latitude  of  78° 
to  amount  to  lO'^.OS,  A  comparison  of  lliese  observa- 
tions indicates  n  very  .sing:ular  slate  of  the  Lsolhermal 
lines  at  the  Pole  itself  The  thermomelric  curve  of 
17*^,  which  rises  in  the  meridian  of  Spitijbeig'cn  to  78^^ 
of  North  latitude,  descends  in  tlie  meridian  of  Melville 
Island  to  6b^ ;  and  nidess  we  imagine  the  climate 
of  those  regions  to  be  subject  to  no  law,  we  are  forced 
to  conclude  that  the  Geographical  Pole  of  the  globe  is 
not  the  coldest  point  of  the  Arctic  hemisphere  ;  ajid  that 
there  are  two  poinh  of  greatest  coltl  not  many  degrees 
from  the  Pole^  and  in  meridians  nearly  at  right  angles 
to  that  which  passes  through  the  West  of  Europe. 

(203.)  Observalions  are  still  wanting  to  determine 
the  exact  positions  of  the  Isothernifll  Poles ;  but  they 
appear  to  be  situated  in  about  80°  of  North  latitude, 
and  in  95°  of  East,  and  100°  of  West  longitude;  the 
Transatlantic  one  being  nearly  5°  to  thf^  North  of  Gra* 
ham  Moore's  Bay  in  the  Polar  Sea ;  and  the  Asiatic 
one  to  the  North  of  the  Bay  of  Taimura,  near  the  North 
East  Cape. 

(204.)  By  combining  the  results  of  Dr,  Richardson 
with  the  observations  made  by  Parry  in  his  second 
voyage,  Dr.  Brewster  finds  the  Pole  of  maximum  cold 
to  lie  within  a  quadrilateral  figure,  fonmed  by  joining 
the  four  points  of  observation,  viz.  Fort  Enter|)rise, 
Melville  Island,  Igloolik,  and  Winter  Island,  Observ- 
ations, however,  continued  for  many  years,  on  more 
distant  Isothe^nal  lines,  will  be  necessary  to  give  the 
accurate  position  of  the  Pole  of  maximum  cold  ;  while 
observations  made  near  the  Pole  itself  are  extremely 
valuable  in  fixing  its  probable  temperature, 

(205.)  But  we  are  by  no  means  confined  to  the  sup- 
positifm  that  these  Isothermal  Poles  are  limited  to  the 
same  temperature,  or  confined  to  nearly  opposite  meri- 
dians ;  and  Brewster  imagines*  that  we  may  obtain  even 
a  better  expression  of  the  temperatures,  by  placing  the 
Poles  at  different  distances  from  the  Equator,  and 
ascribing  tn  them  different  intensities  of  cold.  The 
existence  of  a  cold  and  a  warm  merirlian,  is  a  proof  that 
there  are  causes  which  powerfully  influence  the  mean 
temperature  of  the  year,  independently  of  the  position 
of  the  Earth's  axis  with  respect  to  the  Sun  ;  so  that  the 
effects  which  they  produce  can  have  no  symmetrical 
relation  to  the  Pole  either  in  position  or  intensity. 

Formiilte  of  Temperature, 

(20G.)  No  greater  contrast,  it  may  be  remarked,  can 
well, be  exhibited  than  the  beautiful  nniformity  of  the 
celestial  movements,  and  the  capricious  and  ever- 
changing  character  that  distinguislies  the  atmosphere 
of  the  Earth  ;  and  it  is  therefore  somewhat  remarkable, 
that  the  attempt  to  discover  some  law  or  connection 
among  the  anomalous  Meteorological  results,  should 
have  been  made  by  a  man  distinguished  tor  his  splendid 
researches  in  the  heavens,  and  for  his  successful  attempt 


laquj 


aaalo 
to  ihj 


to  reform  and  improve  the  lunar  tables*  From  an  al- 
lusion made  tn  a  preceding  division  of  this  Es*jay,  our 
readers  are  prepared  to  anticipate  the  name  of  Mnyer; 
and  occupied  as  he  was  in  the  difficult  task  of  unravel- 
ling the  intricate  problems  connecled  with  the  move- 
ments of  the  Moon,  and  of  endeavouring  to  trace  uni- 
formity and  order  in  the  midst  of  changes  more  consi- 
derable and  capricious  than  diMinguish  any  other  body 
of  our  system,  it  was  natural  that  the  energies  of  such 
a  mind,  being  directed  to  Meteorological  registers, 
should  produce  some  important  and  beneficial  change. 

(207.)  Tlie  method  adopted  by  tliis  eminent  man  is 
analogons  to  that  which  Astronomers  in  general  have 
pursued  with  so  much  certainty  and  success,  when  they 
correct  by  small  steps  the  mean  place  of  a  plauel,by  means 
of  the  inequalities  of  its  motion.  It  does  not.  as  Hum- 
boldt has  remarked,  present  the  result  of  the  solar  action 
disengaged  from  the  influence  of  foreign  circumstances; 
but  estimates,  on  the  contrary*  the  temperatures  such 
as  they  are  distributed  over  the  surface  of  the  globe, 
whatever  be  the  cause  of  that  distribution  ;  and  hence 
the  object  was,  by  having  the  mean  heat  of  two  places 
situated  under  different  parallels  of  ialitude,  to  discover 
by  the  aid  of  a  convenient  formula  the  temperature  of 
every  other  parallel. 

(208.)  To  accomplish  this  at  the  lime  when  Mayer  1 
wrote  was  a  question  of  no  ordinary  dilHcuUy,     The  * 
mean  temperature  of  the  Equator,  which  forms  so  im-   ^ 
portant  an  element  of  the  inquiry,  could  only  be  arrived  ] 
at  by  a  rude  sort  of  an  approximation ;  nor  were  the  ^ 
mean  tern pemt ores  of  three  points  on  the  Earth  s  sur- 
face ot  that  time  accurately  known.     The  materials  for 
the  creation  of  his  formula  were  only  to  be  f'jund,  with 
any  tolerable  accuracy,  between  the  paralleH  of  40^  and 
50'^  of  North  latitude  ;  and  from  a  diligent  examination 
of  these,  he  imagined  that  the  temperature  at  the  surface 
of  the  Earth  varied    as  the  square  of  the  sine  of  the 
latitude.     His  formula  was  exhibited  under  the  form  of 

T  =  94  -  52  sin'^  L, 

which  by  a  ready  transformation  by  the  arithmetic  of 
sines,  becomes 

T  :=  58  +  26  cos  2  L. 

(209.)  By  allowing  the  latitude  to  vary  in  the  first  of  Mayi 
these  formtilie,  we  shall  perceive  that  Mayer  regarded  ^^^^* 
84°  as  the  mean  Equatorial  tempcrfUure,  since  when  ^*^"* 
the  latitude  h  zero,  sin^  L  vanishes,  and  the  value  of  T  as  a 
becomes  that  quantity.  On  the  other  hand,  he  esti* 
mated  the  temfierature  of  the  Pole  at  32^  because 
when  the  latitude  is  90°,  sin'  L  being  radius,  the  value 
of  T  must  become  that  of  the  freezing  point. 

(210.)   In  the  second  fornnila,  the  mean  temperature 
of  the  parallel  of  45^  was   estimated  at   58°,  and  the 
coefficient  26°  was  regarded  as  the  difference  between 
the  last-men  I  ioned  temperature    and  that  of  freezing  6S®, 
water  at  the  Pule. 

If  these  formulae  be  adapted  to  Reaumur's  scale,  we 
shall  have 

T  ==  24  cos«  L, 

which,  by  the  arithmetic  of  sines,  becomes 

T  =  12  +  12  cos  2  L. 

(211.)  Kirwan,  who  ado|ited  Ihe  views  of  Mayer,  Laij, 
gave  an  example  by  which  fie  deduced  the  constant  co-  Kirv 
efficient, of  the  formula,  as  well  a>  the  Equatorial  tem- 
perature.    Thus  regarding  the  elements  referred  tu  as 
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indetemim&ie  quantities,  the  formula  may  be  exhibited 
under  the  form  of 

T  =  fl  -  /5  sin«  L  ; 

J  sad  taking  the  temperatures  of  the  parallels  of  40*  and 
'^  at  62^.1  and  §2^.9,  we  shall  obtaui  the  equations 

a-/3  8inM0^=62M, 

«  -  /5  sin*  50°  =  52^,9, 

equations  reduced  will  give  for  a  the  Equatorial 
tmperature  84**  nearly,  and   for  the  coefficient  ft  53^ 
arty.     Hence  the  temperature  of  the  Pole  must  be 
regarded  as  SP- 

(212.)  Playfair,  by  adopting  Mayer's  formula  under 
'the  form 

T  =  58  +  26  cos  2  L. 

above  deduced*  furnishes  a  neat  Geometrical  construc- 

tioQ  for  determining  the  mean  temperature.     In  any 

liae  graduated  into  equal  parts  to  represent  the  divi- 

»  of  the  Therraometric  scale,  (fig.  1.  plate  1.  Me- 

3Lo«iv»)  take  A  C  ^  S4»  the  mean  Equatorial  tern- 

iture^  (according  to  Mayer,)  and  A  B  =:  56,  which 

ithe  formula  indicates  the  mean  temperature  of  the 

nUel  of  4S°.     From  B,  as  a  centre,  let  a  semicirele 

[  described  with  the  radius  B  C  equivalent  to  26,  the 

icient  of  the  last  term  of  the  formula.     Take  the 

C  G  equal  to  the  double  latitude  of  any  parallel  ; 

from  G  draw  G  O  at  right  angles  to  A  C,  then  will 

lO  repre^^ent  the  mean  temperature  of  that  parallel, 

iaecmtlittg  to  the  scale  of  Fahrenheit. 

(313.)  M.  Lichtenberg,  the  Editor  of  Mayer's  post- 

•buiooQs  Works,  applied  this  formula  to  thirteeu  observa- 

liocis  of  mean  temperature  made  between  the  Cape  of 

Good  Hope  and  Stockholm  ;   and  their  agreement  was 

considered  at  that  time  to  be  remarkable. 

(211.)    In   the    year    1819,   M.  Daubuisson,  in  his 
^traiic  de  Geopiosie,  resumed  the  subject  of  the  Earth's 
temperature,  and  gave  the  formula 

T  =  £7''  cos*  L 

far  finding  the  mean  temperature  according  to  the  cen« 
^ndt  scale.     This  formula  is  supenor  In  nccnracy  to 

,  Mayer's  ;  but  M.  Daubulsaon  considers  it  as  applicable 

^principally  between  the  parallels  of  30°  and  60^  North 
latitude.  The  coefficient  21°  is  regarded  by  the  author 
of  the  formula  as  the  mean  temperature  of  the  Equator, 
la  order  to  make  the  results  agree  with  observations 
made  in  the  temperate  regions,  whereas  the  mean  tem- 
perature of  the  Equator,  as  ascertained  by  Humboldt, 
h  27^5, 

i  (215.)  Among  other  advantages  resulting  from  the 
publication    of    Humboldt's    Memoir    on    Isothermal 

.lines,  was  Dr.  Brewster's  comparison  oC  Mayer's  for- 
mula with  the  observations  collected  by  that  distin- 
guished traveller.  Brewster  fuund  by  comparing  the 
temperature  of  the  Equator  with  that  of  the  parallel  of 
45*,  and  also  with  that  of  the  highest  latitude  in 
Humboldt's  series,  that  the  cold  increased  much  more 
rapidly  towards  the  Poles  than  had  been  believed  ;  and 
upon  extending  the  comparison  to  the  intermediate 
temperatures,  he  found  the  mean  heat  of  any  place  to 
be  well  represented  by  the  radius  of  its  parallel  of  lati- 
tude ;  or,  in  other  words,  that  the  temperature  varies 
as  the  cosine  of  the  latitude.  By  adopting  81°.5  for 
the  mean  temperature  of  the  Equator,  Brewster's 
formula  therefore  assumed  the  form  of 

TOL,  Y, 


T  =  8r.5  cos  L  .,...,  (F),  Mttmoh' 

and  which  will  be  found  to  agree  exceediligly  well  with   ^^^^^1/ 
observations  made  at  the  following  places  ;  the  positive  jjr^^^j^*, 
and  negative  errors  approaching  very  nearly  to  an  equi-  formuk, 
librinm. 

Table  XXIX* — Of  Mean  Temperaiurts. 


Kames  of  Pliices. 


Equator «...,... 

Ctjiurobo #.,. 

ChaDdernagore 

Cairo .,..,. 

FuQchal  «,•.,.»»»«. 
Rome  .....«..«^,,« 

MoQtpdlier 

EourHetux 

Milan 

Nantes  ,, .» 

SuMalo    

Paris* ,  . 

Brussci  ,  . , 

Dunkirk ., , 

London  , .  .» , 

Bn^hey  He»tb. 

KcnriaJ .,., 

New  Malion  ...,..., 

Lyndon . , 

Dublin 

Copenhagen , 

Edinburgh 

Carhcron^. , > 

Fawdde  . .  «.,«••«« 
Kinfaun^.  * .. .»  •*.  • 

Stocktmlia ,, 

Up^aJ 

Abo » 

Umeo  , • , 

IJieo 


Lttlind* 


0«     (H 

6  58 
22  52 
30  '2 
32  37 
41  54 
AS  U 

44  "lO 

45  28 

47  13 

48  39 
48  60 

50  60 

51  20 
51  30 
51   Z7% 
54  17 
54  10 

54  34 
53  21 

55  41 

65  67 

56  16 
56  58 

66  23J 
59  20 
59  51 
GO  27 
63  50 
65  30 


Moan  T*in 

Obwrvii 

t«rinu>  c»l* 

Sr«niT«n. 
pcntaM. 

fiiraraJA. 

DUIteVBM. 

81^50 

81  ".50 

0-00 

79.50 

80,90 

1.40+ 

75, 5G 

75.10 

0.46- 

72.8*2 

70.5*J 

1.76- 

60.54 

68.62 

0.08 -f- 

60.44 

60.66 

0.22+ 

59.  n« 

59.03 

0.33- 

5G,4B 

57.82 

1.31  + 

57,18 

58.28 

1J0  + 

6L68     1 

65.35 

0.67+ 

54.14 

53.85 

0.29- 

51.89 

53.65 

1.76  + 

51.80 

51.47 

0.33- 

50  54 

51.25 

0.71  + 

50.36 

50.74 

0.38+ 

51.20 

50,58 

0.62- 

46.02 

47,58 

1.56  + 

48.28 

47.63 

0.75- 

48.90 

49,37 

0.47  + 

49.10 

48.65 

0.45- 

45.68 

45.95 

0.27  + 

46.23 

45. W 

0.50- 

46.04 

45.46 

0.58^ 

44.30 

44.26 

0,04- 

46.20 

45.12 

1,08- 

42.26 

41.5^ 

0.69- 

42.08 

40.94 

1.14- 

40.00 

40.28 

0.28+ 

33.08 

35.96 

2.88  + 

33.26 

34.39 

1.11  + 

(216.)  Reasoninj^  on  ^reneral  principles,  we  should 
first  ioiagnne  that  the  distribution  of  heat  over  the 
meridians  of  the  New  World,  would  coincide  with  ob- 
servations made  in  the  Old  World ;  but  as  the  condi- 
tion of  more  distant  climates  was  belter  known,  the 
severity  of  a  Canadian  and  a  Siberian  winter  became 
proverbial.  Humboldt  has  shown,  that  though  the 
temperature  of  the  Equatorial  regions  is  nearly  the 
same  under  all  meridians,  yet  in  higher  lutitndes  it 
declines  rapidly  in  the  New  World,  and  also  under  the 
Eastern  meridians  of  Asia.  Accordinrr  to  this  view,  it 
would  seem  as  if  some  correction  wt-re  necessary  for 
longitude,  and  that  the  latitude  is  not  the  only  Geogra- 
phical element  that  requires  consideralion.  The  sub- 
ject/however,  mnstbe  approached  with  extreme  caution, 
on  account  of  the  limited  number  of  observations  that 
have  been  made  in  the  recr^'^ns  referred  to ;  and  Dr. 
Brewster  has  hence  contented  himself  wit!i  the  following 
modification  of  his  first  formula,  to  denote  the  temper- 
ature of  the  New  World, 

T  =  Sl^.5  cos'  L  X  1^.13.  . 

This  formula  makes  the  Equatorial  and  Polar  temper- 
atures of  the  New  World  coincide  with  those  of  the 
Old  World,  while  in  intermediate  latitudes,  the  calcu- 
lated and  observed  results  do  not  differ,  upon  an 
average,  so  much  as  1°,  as  may  be  seen  by  a  reference 
to  the  columns  of  the  succeeding  Table. 


Compiritoa 
of  ilie  tem- 
perature of 
dilTercnt 
meridiaiu^ 


Modlifica* 
lion  of 
Br€v?ster'» 
forDiula^ 
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Table  XXX. 


Two  points 
of  mazl- 
1  cold. 


FormnlsB 
relating  to 
the  Pole  of 
maxiottm 
cold. 


AppKettton 

of  the  for- 


LttUftia^ 

Ttmmntan 
Wortd. 

World. 

DMhMww 

betwMnOU 

ndN«w 

Wi»ML 

oTN^Wdrtd 

DIflkfftaOT 

tmntymmad 
CaladMkB. 

30« 

70*^2 

6.  «».92 

3^.60 

69«.07 

+2'15 

40 

63.14 

64.50 

8.64 

54.04 

-0.46 

50 

50.90 

37.94 

12.96 

38.06 

+0.12 

60 

40.64 

23.72 

16.92 

23.02 

-0.70 

Erroneous 
MiamptioD. 


Corrections 
of  the  for- 


(217.)  In  following  up  this  interesting  inquiry,  Dr. 
Brewster  was  led  to  imagine,  as  we  have  before  re- 
marked, the  existence  of  two  points  of  maximum  cold 
within  the  frigid  zone  as  extremely  probable,  and 
deduced  a  formula  of  mean  temperature  according  to 
such  a  supposition.  Hie  gradation  of  heat  on  the 
Transatlantic  meridian  is  so  essentially  different  from 
that  In  the  West  of  Europe,  that  it  is  impossible  to  re- 
present the  two  classes  of  phenomena  by  a  single 
formula,  in  which  the  limiting  temperatures  are  to  be 
found  at  the  Equator  and  the  Pole.  Such,  indeed,  are 
the  anomalies  existing  in  the  distribution  of  heat  in  the 
Polar  latitudes,  that  observation  alone  must  determine 
the  form  of  the  Isothermal  lines.  Dr.  Brewster  endea- 
voured to  trace  their  resemblance  to  the  Isochromatic 
Gunres,  and  to  calculate  the  temperatures  by  the  pro- 
duct of  the  sines  of  the  distance  of  the  place  from  the 
two  Isothermal  Poles  ;  but  he  found,  after  much  labo- 
rious inquiry,  that  this  law  did  not  accurately  represent 
the  facts,  and  that  they  might  be  more  accurately  repre- 
sented by  the  formula 

Mean  temp.  =  82<>.8  sin  D  ; 

upon  the  supposition  that  the  greatest  cold  is  0^  of 
Fahrenheit,  or 

Mean  temp.  =  86**.3  sin  D  -  3J^ 
upon  the  supposition  that  the  maximum  degree  of 
cold  is  -  3J»  of  Fahrenheit,  82^8  being  the  mean 
temperature  <^  the  Equator  in  Uie  warmest  meridian,  and 
D  the  distance  of  the  place  nearest  the  Isothermal  Pole. 
(218.)  To  bring  these  formula  to  the  severest  possible 
test,  Dr.  Brewster  contrasted  them  with  observations 
made  in  intermediate  meridians,  both  in  the  Old  and  the 
New  World.  In  this  comparison  he  began  with  the  Asiatic 
Pole,  supposing  it  to  have  a  temperature  of  —  8^<>, 
and  to  be  placed  in  80^  North  latitude,  and  95^  East 
longitude ;  and  by  employing  the  formula  before  givm 
Mean  temp.  =  86^.3  sin  D  -  3J^ 

he  found  that  the  observed  temperature  exceeded  the 
temperature  calculated  by  the  formula,  in  eleven  cases 
out  of  thirteen;  from  which  he  very  properly  in- 
ferred that  he  had  assumed  too  great  a  degree  of  cold 
for  the  Asiatic  Pole.  By  assuming  the  temperature  of  this 
Pole  at  zero  of  Fahrenheit,  as  supposed  in  the  formula. 

Mean  temp.  =  82^.8  sin  D, 
he  found  that  the  differences  between  the  observed  and 
calculated  temperatures  of  the  same  thirteen  places, 
were  far  vnthin  the  limits  of  the  errors  of  observation ; 
but  Uiat  being  negative  in  general,  a  more  correct  ap« 
proximation  might  be  found  by  supposing  the  Asiatic 
Pole  to  have  a  temperature  of  1®  Fahrenheit,  which  is 
4y  wanner  than  the  Transatlantic  Ptole.  The  last 
formula  in  this  case  became,  therefore,  transformed  into 
Mean  temp.  =  81^.8  shi  D  -f  R . . .  (G) 


whidi,  applied  to  the  thirteen  places  before  alluded    M 
to,  gave  the  following  results  :  ( 

Table  XXXI. 


Names  of  Pisces. 


Enontekies , 

Uleo 

Uoieo •••.. 

St.  Petersburifa;. . . 

Stockholm 

Moscow 

Warsaw 

Astracan 

Vienna  ....• 

Pekin 

Nangasaki 

SeringapattM 

Colambo 


20«39/ 
23  16 
25  06 
27  11 
29  44 
29  55 

36  06 

37  25 
40  37 
40  5)S 
48  57 
68  04 
73  12 


aSrSL 


31'03 
33.08 
33.86 
38.84 
42.30 
43.16 
48.56 
49.08 
51.76 
54.86 
60.80 
77.00 
79.50 


MMBTcm. 

tSealatod. 


29*.86 
33.31 
35.70 
38.37 
41.57 
41.80 
49.20 
50.70 
54.25 
54.59 
62.69 
76.92 
79.33 


-1M8 
+0.23 
+2.44 
-0.47 
-0.73 
-1.36 
+0.64 
+1.62 
+2.49 
-0.27 
+1.89 
-0.06 
-0.17 


(219.)  A  comparison  of  theory  with  observations  Apt 
made  round  the  Transatlantic  Pole,  affords  results  oftli 
equally  satisfactory.  In  this  case  Dt.  Brewster  had  ^^ 
recourse  to  the  formula 

Mean  temp.  =:  86^3  sin  D  -  8|^  . . .  (H), 
the  Pole  being  supposed  to  be  situated  in  80®  North 
latitude,  and  100°  West  longitude,  and  to  have  a  tem- 
perature of  —  3J®. 

Table  XXXII. 


roai 
Trai 

tic: 


Names  of  Places. 


Melville  Island. . . 

Upemavick 

Omenak 

Godhavn 

Oodthaab 

FortChnichill... 
Jnliaaeshaab  .«•• 

Eyafiord 

Nain.... 

Okkak 

Quebec*..* 

Cambridge  ...... 

NewYoA 

Philadelphia. . .  • . 
WiUisBabaig..*. 
Orotava 


Equat 


fW.lon.lOO*! 
lE.  Ion.  gS'  I 


5*15' 

12  15 

13  58 
17  08 
20  19 
20  58 
24  25 

24  08 

25  16 
24  47 
84  44 
89  04 
39  53 
41  08 
43  40 
60  00 

80  00 


Mtacort 


16.34 
16.60 
22.04 
26.07 
25.34 
30.33 
32.16 
30.03 
31.00 
41.90 
60.36 
53.78 
53.42 
58.10 
70.11 

81.50 


4«^9 
14.81 
17.33 
21.92 
26.46 
27.38 
32.17 
31.78 
33.34 
32.68 
45.67 
50.89 
51.84 
53.27 
56.09 
71.24 
81.50 
81.56 


+3»06 
-1.53 
+0.^ 
-0.12 
+0.39 
+2.04 
+1.84 
-0.38 
+3.31 
+1.68 
+3.77 
-H.53 
-1.94 
-0.15 
-2.01 
+1.13 
0.00 
+0.06 


(220.)  By  comparing  the  mean  temperature  of  Van  Pot 
Diemen's  Land  with  that  of  the  Cape  of  Good  Hope,  the 
as  ascertained  by  many  accurate  observations  reduced  f  ^'* 
by  Mr.  Colebrooke,  we  obtain  a  position  for  the  Eastern  ?™J 
Pole  of  maximum  cold  in  the  Southern  hemisphere,  em 
corresponding  with  the  position  of  the  opposite  Pole  in  sphi 
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the  Northern  hemisphere.  In  oider  to  determine  this 
point.  Dr.  Brewster  computed  the  mean  temperatare 
'  of  Hobert  Town,  by  supposing  the  Pdles  of  maximum 
eold  to  have  the  same  position  in  the  Southern  as  they 
have  in  the  Northern  hemisphere.  If  we  soppose  the 
Pole  nearest  to  Hobart  Town  to  have  the  same  degree  of 
cold  as  the  American  Puile,  then  the  mean  temperature 
of  Hobart  Town  will  be  SS^.ll,  diflering  little  more 
than  half  a  degree  fWmi  the  obserred  mean  temper* 
ature ;  and  if  we  soppose  It  to  be  the  same  as  the 
Aiiatie  Pole,  the  mean  tcmpeiatnre  will  be  54^67, 


difoing  ifi  fitmi  obsenration.    It  deserves  to  be  re-    IfetMr* 
marked,  however,  that  b<M  these  computed  results  He      o^- 
between  the  mean  temperature  actually  observed   at  ^  ^v^^ 
Hobart  Town  and  Macquarie  Harbour. 

(221.)  Having  reviewed  the  different  formulae  that  Mr.  AAin- 
have  been  presented  for  the  purpose  of  finding  the  ■<>°**  ^^* 
mean  temperature  of  a  place,  we  shall  add  the  fol-  E'S^''^ 
lowing  comparative  Tables  of  their  triplication ;   for  thedUMI 
which  we  are  indebted  to  Mr.  Atkinson's  excellent  fomalik 
PH>er  before  quoted.     The  places   selected  are  all 
sitnated  nearly  at  the  level  of  the  i 


Tablb  XXXIIL 


Vm 


itCFIaen. 


Daakiik. 


Y^ttckcr . 
flUlfalo.. 
Nutcf... 


ManeiUet,., 
Montpellier 


etwiwi 

1& 

Mb.«r 

«MfMi 

VMto. 

•  • 

50.54 

61.63 

51.80 

13 

51.26 

" 

54.14 

54.68 

M 

56.48 

10 

59.00 

59.36 

10 

Bmwsta'i  fonmila. 


50*74 
51.25 
49.76 
51.47 
49.50 
53.84 
56.36 
57.80 
59.33 
59.02 


Mean  Rnon. 


+0*^8 
+0.71 
-1.86 
-0.33 
-1.76 
--0.30 
+0.68 
+1.32 
+0.33 
-0.34 


-0.12 


2iid. 


64».05 
54.11 
52.22 
53.94 

51.70 
57.32 
58.66 
60.81 
61.28 
61.23 


+3«.6g 
+3.57 
+0.60 
+2.14 
+0.46 
+3.18 
+3.96 
+4.33 
+2.28 
+  1.87 

+2.61 


Mayer's. 


52*.93 

+2«.57 

53.36 

+2.82 

52.13 

•4-0.51 

53.54 

+1.74 

51.92 

-io.w 

55.57 

+1.43 

56.91 

+2.23 

59.16 

+  2.68 

60.62 

+1.62 

60.32 

+0.96 

+  1.72 


Dattboii 


■tarcw 


50».8S 
51.22 
50.12 
51.89 
49.93 
53.21 
54.42 
56.44 
57.76 
57.49 


+0-.47 
+0.68 
-1.60 
-0.41 
-1.33 
-0.93 
-0.26 
-0.04 
-1.24 
-1.87 


-0.64 


taflf  (222.)  From  this  Table,  it  appears  that  Brewstei's 
J[2^  first  formula  gives  the  temperature  too  law  by  0®.  12, 
and  the  second  too  high  by  2^.61.  Mayer's  formula  is 
feo  high  by  1^72,  and  Daubuisson's  too  low  by  0^.64, 
at  the  level  of  the  sea.  These  differences  Mr.  Atkinson 
denominates  correctioiif  for  the  level  of  the  sea. 


(223.)  The  same  formule  may  also  be  compared  by  Applicttion 
mean.s  of  places  situated  above  the  level  of  the  Ocean,  of  the  tame 
and  thus  some  notion  be  formed  of  their  comparative  f^^'™"**  ^ 
accuracy;  and  Mr.  Atkinson  has  prepared  the  following  fuatS^v* 
Table  to  illustrate  this  view  of  the  subject.  the  level  of 

theiea. 


Tablb  XXXIV. 


Names  of  Placet. 

Bdghifc 

ObMmd 
Mm*  Tain. 
pnBtoraer 

No.  of 

ObMT. 

Brewster's  formols. 

Mayer's. 

Danbuisson's. 

IsL 

2o<!. 

^ssr 

Smr. 

CdaiUt«d 

Tnnp«w 

■tnfc 

Bnw. 

■MM. 

Smr. 

•turr. 

Smr. 

Montmoraocy.... 
Pirn* 

PMt 

498 
222 
480 
432 
420 
494 
390 
456 

Pkhr. 

50».74 
51.08 
49.28 
50.18 
50.54 
51.08 
55.76 
46.94 

33 

11 

7 
24 

Fahr. 
53*.49 

53.65 
53.93 
52.95 
54.32 
55.08 
57.16 
50.70 

+2».75 

+2.57 
+4.65 
+2.77 
+3.78 
+4.00 
+1.40 
+3.76 

¥wkr. 
56«.21 

56.37 
55.65 
54.59 
54.47 
54.70 
58.54 
52.14 

+5*.47 
+5.29 
+0.37 
+4.41 
+3.93 
+3.62 
+2.78 
+5.20 

Vaitt. 

55».26 
55.40 
55.65 
64.79 
55.99 
56.66 
58.56 
52.90 

+4-.52 
+4.32 
+6.37 
+4.61 
+5.45 
+5.58 
+2.80 
+5.96 

Fahr. 
520.93 

53.06 
53.28 
52.51 
53.59 
54.20 
55.90 
50.81 

+2».19 
+1.98 
+4.00 
4-2.33 
+3.05 
+3.12 
+0.14 
+3.87 

SCrasbor;   

Maoheim^ 

Vieroa* 

Boda*  

Biilan 

Orttiagta 

Means 

424 

+3.21 

+4.63 

+4.95 

+2.58 

*  The  beif  hts  of  these  four  placet  are 


ft^m  Iks  Simkm§k  PkUompAkmi  Jmrmt,  vol.  v.  p>  32* 
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Errors  of  the 
several  for* 
intil«. 


Renuuriu 
relalive  to 
the  pre- 
ceding 
Tables. 


Attempt  to 
estimate  the 
temperature 
of  agtren 
place  by 
■opposiBg 
the  groand 
taken  away 
from  be- 
neath it. 


(224.)  Hence  it  appears,  that  at  the  mean  elevation 
of  424  feet,  Brewstei^s  first  formula  makes  the  temper- 
ature too  high  by  3^.21,  and  his  second  by  4^.63. 
Maver*s  also  ^ves  it  too  high  by  4°.95,  and  Daubuis- 
sons  by  2^.58.  These  numbers  being  the  correctioru 
to  be  applied  when  the  temperature  of  a  place  is  required 
424  feet  above  the  level  of  the  sea. 

(225.)  As  the  places  in  Table  XXXIV.,  with  the  ex- 
ception of  Montmorency  and  Paris,  lie  further  to  the 
East  than  those  in  Table  XXXIII.,  it  is  manifest  that 
the  results  obtained  by  employing  the  corrections  de- 
duced from  the  latter  Table  will  not  be  the  same  as 
those  obtained  by  adopting  the  former ;  for  Humboldt, 
as  we  have  before  remarked,  has  shown,  that  temper- 
ature varies  with  the  longitude  as  well  as  the  latitude, 
only  in  a  mmch  less  degree.  If,  therefore,  the  given  place 
be  situated  in  the  Western  regions  of  Europe,  or  near  the 
primary  meridian,  the  corrections  in  Table  XXXIII. 
are  to  be  preferred ;  but  if  it  lie  in  about  15^  or  2(P 
of  East  longitude,  the  corrections  in  Table  XXXIV. ; 
and  if  it  be  situated  in  a  region  about  the  middle  be- 
tween these,  the  corrections  in  both  Tables  should  be 
employed,  and  the  mean  of  the  whole  taken. 

(226.^  Hence,  says  Mr.  Atkinson,  if  we  wish  to 
know  what  the  temperature  would  be  directly  below  tk 
given  place,  supposing  the  ground  taken  away  from 
beneath  it  to  a  great  extent,  we  have  only  to  calculate 
its  temperature  by  each  of  the  above  four  formulte. 
Then  if  the  Jlrst  set  of  corrections  be  applied  to  the 
calculated  temperatures,  each  to  each,  the  four  results 


would  be  the  temperature,  as  deduced  from  the  formulsfr     Me< 
respectively,  on  the  supposition  that  the  ground  was      <^< 
removed  from  under  the  place,  down  to  the  level  of  the  ^"^^ 
sea.     But,  if  the  second  set  of  corrections  had  been 
applied,  the  mean  of  the  results  would  be  the  temper* 
ature  of  a  point,  directly  below  the  place,  but  424  fbet 
above  the  level  of  the  sea.    And  if  the  mean  temper- 
ature of  the  place  itself  had  been  accurately  observed, 
the  difference  between  the  observed  and  calculated  tem- 
peratures would  be  the  change  of  temperature  due  to  the 
whole  height^  if  the  first  set  of  corrections  had  been 
employed ;   but  if  the  second  set  of  corrections   had 
been  adopted,  the  diffhenne  would  be  the  alteration  of 
temperature  due  to  the  height  diminished  by  424  feet 

(227.)  The  next  Table  exhibits  the  differences  be-  Diffei 
tween  the  temperatures  of  the  eleven  places  mentioned  ^j^^ 
in  it,  calculated  as  directed  above,  and  the  observed  ^^^ 
mean  temperatures  of  the  same  places.    From  what  tures 
has  been  already  mentiqped  respecting  the  apparent  certai 
connection'  between  the  longitude  and  the  mean  temper-  p|«f « 
ature,  it  might  be  expected  that  the  difierences  as  de-  ^^ 
duced  from  the  corrections  in  Table  XXXIII.  would  p^^ 
give  different  results  from  those  deduced  from  the  cor- 
rections in  Table  XXXIV.,  and  accordingly  Mr.  Atkin- 
son found  it  to  be  so.     But  as  the  eleven  places  adopted 
in  the  succeeding  Table  occupy  nearly  the  central  parts 
of  that  portion  of  Europe  in  which  the  eighteen  places 
in  Tables  XXXIII.  and  XXXIV  arfe  situated,  it  seems 
highly  probable  that  the  mean  of  the  whole  will  be  a 
tolerable  approximation  to  the  truth. 


Table  XXXV; 


Names  of  Places. 


Difference  ^etween  the  Tem- 

Difference between  the  Temperature  at 
the  Height  of  424  Feet,  and  the  Meao 

perature  at  the  Level  of  the 

Sea  and  the  Observed  Tem- 

Observed Temperature  of  each 

Place. 

perature.    The  Ist  Set  of 

used 

N^of 

Corrections  is  used  here. 

nere. 

Halghto 

"le:*- 

OfaMTVCd 

Tcm* 

BnwtHt^t 

B>WWttM^ 

Majcr't 

D«ab«la- 

dlml. 

Btemttt^ 

Maycili 

Omtaii. 

MMaTam-    OtMcr- 

latfiir. 

Jkidfbr. 

fiiniinla. 

lOD'abr. 

niihad 

iMfbr- 

ladte. 

Sm^ula. 

•<«'»«»- 

pentww.     TMioM 

mala. 

maU. 

muhL 

1^414  Act. 

mmik 

Pahr. 

Pahr. 

Pahr. 

Pahr. 

Pahr. 

PaH. 

Pahr. 

Pahr. 

Pahr. 

Pahr. 

3264 

42«».98 

6 

11«^6 

100.36 

11-58 

ll«.60 

2840 

8«57 

S^M 

8^uJ5 

8«.38 

3372 

39.20 

.. 

17.52 

16.68 

17.12 

16.88 

2948 

14.19 

14.66 

13.89 

13.66 

1393} 

47.84 

6 

7.48 

6.29 

7.21 

7.09 

969i 

4.15 

4.27 

3.98 

3.87 

1933} 

48.92 

4 

6.96 

5.57 

6.63 

6.47 

1509} 

3.63 

3.55 

3.40 

3.25 

1659} 

50.74 

.. 

3.77 

2.14 

3.69 

3.55 

1285} 

0.44 

0.12 

0.36 

0.33 

1104 

47.66 

.. 

6.00 

4.23 

5.92 

5.95 

680 

2.67 

2.21 

2.69 

2.73 

17024 

49.28 

.. 

7.37 

6.33 

6.98 

6.74 

1278} 

4.04 

4.31 

3.75 

3.52 

1177 

49.64 

7 

7.25 

6.45 

6.51 

6.28 

753 

3.92 

4.43 

3.28 

3.06 

1260 

50.00 

7 

6.97 

6.70 

6.56 

6.29 

836 

3.64 

4.68 

3.33 

3.07 

8J0 

50.90 

4.47 

3.90 

4.20 

4.08 

386 

1.14 

1.88 

0.97 

0.86 

804 

51.26 

•. 

4.18 

3.44 

3.92 

3.79 

380 

0.85 

1.42 

0.69 

0.57 

18480 

83.87 

72.09 

80.22 

78.72 

13816 

47.24 

49.87 

44.69 

43.30 

Con?ent  of  Pys-scnburg* 

Cbamonni* 

Zsrichf 

Coiref 

Munichf 

KatisboD '. 

Bemef  

Geneva* 

Clermont 

Dijoo 

BesancoQ   • 


*  The  heights  of  these  three  places  are  taken  from  the  Ed'uiburgk 
PkiiMopkicaS  JounuU,  vol.  iv.  p.  276. 

f  The  heights  of  these  four  places,  as  given  above,  are  obtained 
by  taking  a  mean  between  the  heights  adopted  in  the  note  at  p.  275, 
▼ol.  iv.y  and  those  given  in  the  Table  and  its  notes,  p.  32 — 39,  voL  v. 
of  the  same  Jonmal.  There  is,  probably,  a  mistake  in  the  observed 
mean  temperature  of  Mnoich.    Had  it  been  r^ected,  the  mean  resolt 


of  the  whole  would  have  been  a  little  different  from  the  above,  but 
varying  still  more  from  the  quantity  genenliy  adopted  by  Philosophers. 
It  may  serve,  however,  as  an  example,  to  show  how  necessary  it  is  to 
employ  a  great  number  of  places  in  investigations  of  this  kind, 
particularly  where  the  altitude  is  not  great.  When  the  height  is 
considerable,  a  small  error  in  the  mean  temperature  makes  a  lesa 
difference. 
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(228.)  It  is  useful  sometimes  to  be  able  to  ^proxi* 
mate  io  the  meau  temperature  of  the  year,  by  the  aid 
of  obsenrations  made  during^  a  particular  part  of  it ;  and 
accordingly  some  have  been  made  to  discover  the  month 
which  approaches  the  nearest  to  it     Kirwan  supposed 


Affci^ 


that  the  mean  temperature  of  April  approached  the 
nearest  to  that  of  the  year,  but  Humboldt  conceives  it 
to  be  October.  In  the  next  Table,  some  comparative 
results  are  afforded  of  the  two  months* 


dogy. 


Table  XXXVI. 


Names  of  Places. 

Mean  Temperature. 

Names  of  Places. 

Mean 

Temperature. 

oriba 

OfO^ 

OTApriL 

oriiM 

Y««r. 

OfOcto. 
bcr. 

Of  April. 

72«.3 
69.8 
65.0 
60.4 
55.8 
53.6 
53.4 
53.8 
54.7 
51.1 
51.8 
51.1 
49.3 
48.6 
47.8 

72^3 
72.1 
68.4 
62.1 
58.1 
64.9 
54.0 
54.5 
55.4 
52.3 
52.3 
51.3 
49.3 
48.7 
48.2 

77'^ 

62^.6 

66.4 

55.4 

1 
55.6 

56.8 

53.6 

49.1 

57.0 

49.1 

49.8 

48.2 

45.7 

45.3 

46.9 

Oottingcn 

Franeker 

Copenhagen 

Stockholm 

46«9 
52.3 
45.7 
42.3 
42.6 
41.7 
41.9 
38.8 
41.4 
39.9 
33^.1 
33.3 
32.0 
27.0 
26.4 

47M 
54.9 
48.7 
42.4 
39.2 
43.3 
42.8 
39.0 
40.0 
39.2 
37.9 
37.8 
32.0 
27.5 
38.1 

44«^ 
50.0 
41.0 
38.5 
42.6 
39.7 
39.6 
37.0 
40.8 
34.3 
34.2 
34,0 
30.2 
26.6 
27.5 

Algiers .••.. 

Natchez 

Rome 

Milan , 

Christiana 

Upsal.,. 

Quebec 

Petersburgb 

Abo 

Cincinnati ?. .  • . 

Philadelphia 

New  York 

l\kin 

Bttda 

Dronthelm ..* 

London. .•,••...    ..     .** 

Uleo 

Paris ,, 

Umeo 

Geneva 

North  Cape 

Enontekies 

Dublin 

Edinburgh 

Nain 

tlWI 

5C 


(229.)  Playfur,  following  the  steps  of  Kirwan, 
adopted  the  temperature  of  the  latter  end  of  April  as 
the  mean  temperature  of  the  year,  and  endeavoured  to 
create  a  formula  which  should  enable  him  to  approxi- 
mate to  the  mean  temperature  of  any  day.  This 
formula  is  the  following 

y  =  T  +  F  sin  (X  -  30). . . .  (I), 

in  which  T  denotes  the  mean  temperature  of  the  given 
place,  F  a  constant  coefficient  determined  by  observa- 
tion, X  the  mean  longitude  of  the  sun  computed  from 
the  first  of  Aries,  for  any  day  of  the  year,  the  mean 
temperature  of  which  is  y, 

(230.)  That  the  mean  temperature  of  the  latter  end  of 
April  is  however  nearly  that  of  the  year,  may  be  seen  by 
the  following  admirable  series  of  observations,  made  in 


the  Observatory  of  the  Academy  of  Sciences  at  Stockholm, 
during  a  period  of  fifty  years,  and  embracing  no  less 
than  54,750  observations.  An  excellent  account  of  it 
will  be  found  in  Kongl.  Vetenskap's  Academieru  nya 
HancUingar^  tom.  xxix.  p.  294,  for  1808,  or  the  AnnaU 
of  PfaUmphy  for  1813,  vol.  i.  From  these  observa- 
tions, it  appears  that  the  mean  temperature  of  the  place 
of  observation,  from  54,750  observations,  is  5}^,  or  5  .765 
above  the  freezing  point  of  the  thermometer  of  Celsius, 
or  42°.377  Fahrenheit.  The  year  has  been  divided  by 
M.  Ofverbom,  the  author  of  the  abstracts  of  the  obser^ 
vations,  into  73  penthemerons^  or  periods  of  five  days 
each,  with  some  little  anomaly  for  the  intercalary  days  ; 
and  we  have  added  the  whole  series,  in  order  that  our 
readers  may  be  able  not  only  to  judge  of  the  mean  temper- 
ature of  April,  but  also  of  the  other  months  of  the  year. 


Obsenra- 
tions made 
tt  Stock- 
holm tc 
determine 
the  mean 
Cemperetnre 
of  the  dif- 
ferent 
months  of 
the  year. 
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Namb««r 

llWdl«Ikqr«rfka 

M«fi«m«r90  7«W 

-^ 

TWttiMMtnm 
1  1         llaJyi 

1 

Jan.       3 

-  5«596 

-  4«^21 

-l»i)75 

21»S27 

2 

8 

-  5.098 

-  4.898 

-0.200 

22.824 

3 

13 

-  4.791 

-  5.214 

+0.423 

23.376 

4 

18 

-  4.215 

-  5.456 

+1.241 

24.413 

5 

23 

-  4.193 

-  6.572 

+1.371 

24.453 

6 

28 

—  3.401 

-  5.421 

+2.020 

25.878 

7 

Feb.       2 

-  3.942 

-  5.165 

+1.223 

24.904 

8 

7 

-  4.731 

-4.838 

+0.107 

23.484 

9 

12 

-  4.690 

-  4.451 

Io.239 

23.558 

10 

17 

-  3.683 

-  4.018 

+0.331 

25.403 

11 

22 

-  2.995 

-  3.532 

+0.537 

26.609 

12 

27 

-  2.685 

-  3.008 

+0.323 

27.167 

IS 

March    4 

-  3.229 

-  2.446 

-0.783 

26.188 

14 

9 

-  3.660 

—  l.W 

-1.812 

25.410 

15 

14 

-  2.272 

-  1.216 

—1.056 

27.910 

IS 

19 

-  2.190 

—  0.552 

-•1.638 

28.060 

17 

24 

-  1.168 

+  0.143 

-1.311 

29.898 

18 

29 

-  0.281 

+  0.867 

-1.148 

31.494 

If 

April     3 

+  1.273 

+  1.626 

-0.347 

34.295 

20 

8 

+  2.470 

+  2.399 

+0.071 

36.446 

21 

13 

+  3.009 

+  3.206 

-0.196 

37.416 

22 

18 

+3.776 

+  4.637 

-0.261 

38.797 

2S 

23 

+  4.926 

+  4.893 

+0.033 

40.867 

24 

28 

+  5.773 

+  5.775 

-0.002 

42.391 

25 

May       3 

+  6.572 

+  6.626 

-0.256 

43.830 

2C 

8 

+  7.502 

+  7.849 

-0.347 

45.504 

27 

13 

+  8.279 

+  8.838 

-0.559 

46.902 

2S 

18 

+10.136 

+  9.T98 

+0.343 

50.245 

29 

23 

+10.888 

+10.713 

+0.175 

51.598 

30 

28 

+11.446 

+11.697 

-0.151 

62.603 

91 

Jane      2 

+  13.026 

+12.442 

+0.548 

55.447 

32 

7 

+  13.978 

+13.248 

+0.730 

57.160 

33 

12 

+14.442 

+14.013 

+0.429 

57.996 

34 

17 

+15.237 

+14.733 

+6.504 

59.427 

35 

29 

+15.423 

+15.406 

+6.017 

59.761 

36 

27 

+16.089 

+16.028 

+0.061 

60.960 

37 

Jd^       2 

■*-}S-52 

+16.596 

-0.024 

61.830 

38 

T 

+7.272 

+17.102 

+0.170 

63.089 

39 

12 

+17.556 

+17.538 

+0.026 

63.619 

40 

17 

+17.839 

+17.892 

-0.053 

64.116 

41 

22 

+18.068 

+18.133 

-0.069 

64.515 

42 

27 

+  18.180 

+18.103 

+0.077 

64.720 

43 

Aag.      I 

+17.856 

+17.838 

+0.018 

64.141 

44 

6 

+17.449 

+17.470 

-0.021 

63.408 

45 

11 

+17.211 

+17.020 

+0.191 

62.898 

46 

16 

+16.446 

+16.509 

-0.057 

61.603 

47 

21 

+16.197 

+15.926 

+0.271 

61.155 

48 

26 

+15.094 

+15.295 

-0.201 

59.169 

49 

31 

+14.326 
+13.734 

+14.614 

-0.288 

57.787 

50 

Sept     5 

+13.886 

-0.152 

56.721 

51 

It 

+12.924 

+13.114 

-0.190 

65.263 

52 

15 

+11.993 

+12.301 

-0.308 

63.587 

53 

20 

+11.132 

+11.449 

-0.317 

52.038 

54 

25 

+10.459 

+10.559 

-0.100 

50.826 

55 

30 

+  8.998 

+  9.633 

-0.635 

48.196 

56 

Oct       5 

+  8.785 

+  8.672 

+0.113 

47.613 

57 

10 

+  7.513 

+  7.678 

-0.165 

45.523 

58 

15 

+  6.612 

+  6.651 

-0.039 

43.901 

59 

20 

+  5.604 

+  5.618 

-0.014 

42.087 

60 

25 

+  5.251 

+  4.746 

+0.505 

41.452 

61 

30 

+  4.177 

+  3.894 

+0.283 

39.512 

62 

Not.       4 

+  3.787 

+  3.067 

+0.720 

38.817 

63 

9 

+  3.155 

+2.265 

+0.890 

37.679 

64 

14 

+  1.872 

+  1.490 

+0.382 

35.369 

65 

19 

+  0.176 

+  0.742 

-0.566 

32.317 

66 

24 

-  0.383 

+  0.023 

-0.406 

31.311 

67 

29 

-  0.611 

-  0.667 

+0.056 

30.900 

68 

Dec       4 

-  1.405 

-  1.326 

-0.079 

29.471 

69 

9 

-   1.602 

-  1.952 

+0.350 

29.117 

70 

14 

-  2.165 

-  2.544 

+0.379 

28.103 

71 

19 

—  3.155 

-  3.100 

-0.055 

26.321 

72 

24 

-  3.164 

-  3.617 

+0.453 

26.305 

73 

29 

-  4.334 

-  4.092 

-0.242 

24.199 

Mean...... 

+  5.765 

M 
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■^  (231.)  It  M  also  Bome  argunent  in  fayour  of  the 
f^  ^  precediiii^  obsenratioiiSy  and  of  the  advantages  to  be 
^T^  derived  horn  the  employment  of  formula  of  temper* 
^  store,  that  the  qoaiMJty  of  heat  which  any  point  of  the 
in  of  gM>e  receivesy'  is  moch  more  eqaal  during  a  long  series 
k^  of  years,  than  we  should  be  led  at  first  to  conceive  fix>m 
the  uncertain  testimony  of  our  sensations,  and  the  va- 
liaUe  product  of  our  harvests.  In  a  given  place,  says 
Humboldt,  the  number  of  days  during  whidi  the  North- 
East  or  South-West  winds  blow,  preserve  a  very  con* 
stant  ratio ;  because  the  direction  and  force  of  these 
winds,  which  bring^warmer  or  colder  air,  depend  upon 
general  causes, — on  the  declination  of  the  sun,— on  the 
configuration  of  the  coast, — and  on  the  position  of  the 
neighbouring  continent  It  is  less  frequently  a  dimi- 
mtion  in  the  mean  temperature,  than  an  extraordinary 
change  in  the  division  of  the  heat  between  the  difierent 
months,  which  occasions  bad  harvests.  M.  Humboldt 
also  states,  that  a  careful  examination  of  a  series  of 
good  Meteorological  observations,  made  during  ten  or 
twelve  years  between  the  parallels  of  47°  and  49°, 
proved  that  the  annuai  temperatures  varied  only  firom 
1°  8  to  2P.7  ;  those  of  wirUer  firom  8o.6  to  5°.4,  and 
those  of  the  months  of  winter  fix>m  9°  to  10°.8.  The 
next  Table  iUustrates  the  mean  temperature  of  Geneva 
fiir  twenty  years. 

Tablb  XXXVIIL 


Table  XXXIX. 


Y-. 

Jta-Ttap. 

T«a. 

MwVnf. 

1796 

49*^ 

1806 

51»w4 

1797 

50.5 

1807 

49.S 

1798 

60.0 

1808 

46.9 

1799 

48.7 

1809 

48«9 

1800 

50.5 

1810 

51.1 

1801 

51.1 

1811 

51.6 

1802 

60.9 

1812 

47.8 

1803 

50.4 

1813 

48.6 

1804 

51.1 

1814 

48.2 

1805 

47.8 

1815 

50.0 

Mean 

of  20  Years. . . 

49«.67 

(232.)  In  the  succeeding  Table  is  shown  the  llier- 
nometrical  oscillations  during  eleven  years  at  Paris,  for 
the  whole  year,  the  winter,  the  summer,  the  coldest  and 
warmest  months,  and  the  month  which  represents  mo9t 
ftCGurately  the  mean  annual  temperature. 


Observations 

of  M.  Bou- 

vard. 

Mean  Temperature. 

?•? 

orwto. 

OfJ*. 

Orjami. 
■ly. 

or  Aw 

suit. 

*£r 

Pwis  1803 

5K1 

36«7 

67*J6 

3i^3 

B7^S 

50».5 

1804 

52.0 

41.0 

65.5 

43.9 

64.6 

52.7 

1805 

49.5 

36.0 

63.1 

34.9 

64.8 

49.3 

1806 

53.4 

40.6 

65.3 

43.0 

64.6 

51.8 

1807 

51.4 

42.3 

67.8 

36.1 

70.5 

64.8 

1808 

50.6 

36.7 

66.2 

36.3 

66.6 

48.2 

1809 

50.9 

40.5 

62.4 

40.8 

64.2 

49.6 

1810 

50.9 

36.5 

63.3 

30.6 

63.7 

52.9 

1811 

52.7 

39.2 

65.1 

26.6 

63.7 

57.6 

1812 

49.8 

39.6 

63.1 

34.7 

64.2 

51.1 

1813 

49.8 

36.1 

61.7 

32.5 

62.6 

53.1 

MeanoftlMBel 
IIYmm.   / 

61.1 

88.7 

64.0 

36.6 

65.1 

51.9 

(238.)  With  reference  to  this  Table  it  may  be  re* 
marked,  that  the  greatest  aberration  from  the  mean  of 
the  year,  is  in  1806,  amounting  to  -f*  2^.3,  the  posi- 
tive  errors  amounting  to   +  5M,  and   the  negative 
to  *-  h^M*    For  the  winter  temperature,  the  greatest 
deviation  from  the  mean   is  +  3^6,  in  1807,  the  sum 
of  the  positive  errors  being  +  11^.0,  and  of  the  nega- 
tive —  11^.5.    In  like  manner  for  the  summer  temper- 
ature of  Paris,  the  maximum  deviation  is  -f-  3^.3,  the 
smn  of  the  positive  errors  bemg  -f-  9^.9,  and  of  the 
negative  —  Sr.4.     And  if  we  take  the  corresponding 
years  from  Table  XXXVIII.  we  shall  find  the  maximum 
deviation  from  the  mean  amounting  to  —  2^.8,  the  posi^ 
tive  errors  amounting  to  -|-  8^.8,  and  those  of  a  nega- 
tive kind  to  —  7®.6.     So  that  in  two  places  distant,  l&e  Variatkms 
Paris  and  Geneva,  eighty  leases  from  each  other,  the  ^^^°^^ 
Tariations  seem  to  be  very  uniform  in  the  annual  tern*  beTwe^  ^ 
perature  ;  and  also  if  the  succeeding  Table  be  referred  paris  and 
to,  uniform  in  the  seasons,  although  the  Thermometri-  Genera 

cal  quantities  differ  widely  from  each  other.  '^J?  ^^7 

'  uniform. 


Table  XL. 


Yaoa. 

MwnTmvcr- 

•taiwars^air 

uQmaf. 

•miTerwiaMr 

1803 

67«.6 

32»5 

1804 

66.2 

38.3 

1805 

63.0 

33.8 

1806 

64.6 

38.5 

1807 

68.2 

35.8       ' 

1806 

63.5 

33.8 

1809 

63.1 

35.1 

(234.)  But  it  is  often  useful  to  be  able  to  approxi-  pormuit  for 
mate  to  the  mean  temperature  of  places  situated  at  greater  ele. 
greater  elevations  above  the  sea ;  and,  accordingly,  Mr.  vatiooi. 
Atkinson  has  furnished  the  formula 
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97^08  co8^  lat.  -  10^.53  - 


(K) 


251  + -zt;;^- 
200 

for  the  mean  temperature  of  a  place  at  the  elevation  A. 
Remarks  on      (235.)  In  submitting  the  formula,  however,  to  the 
^^  test  of  actual  observation,  the  Table  which  he  has  fur- 

nished, although  very  copious  and  valuable,  m  confined 
to  obserYations  tnade  in  America,  and  must  therefore 
be  received  with  caution.  At  the  same  time  also  it 
should  be  remarked,  that  it  is  open  to  another  objec- 
tion, grounded  as  it  is  on  the  high  temperature  he  has 


attempted  to  assign  to  the  Equator.     Still  it  must  be    M 
admitted,  that  the  temperatures  deduced  from  it  ap-      « 
proach   more    nearly   to   the   actual   values   found    by  ^^ 
observation,  than  could  have  been  anilcipated  from  the 
great  elevations  of  the  places  computed,  and  the  va- 
riable conditions  of  tempera  tit  res  found  in  tropical  val- 
leys, and  on  the  plateaus  by  which  those  regions  are 
dis  tin  squished.      The  great  range  of  observation  from 
the  Equiitor  to  Winter  Harbour  in  Melville  Islan<}, 
embraced  by  the  Table,  is  also  another  feature  which 
entitles  it  to  consideration. 


Table  XLI. 


Names  t»f  Plape!. 


Li  mils  af  perpetual  snow 

Quito .  t « 

UacticiiiigA ..». 

Hambatcs  .....<...*.. 

P&*to  ,,, , 

Almigui?,.,,,. ...... 

Eiobafoba  Knew ,.,,,. 
AbiKi  «.,.....,,   ,,, 

La  Ptala' «,... 

Mafbasa*  i.  <...,».,.. . 

Popayan  ..,,..♦, ,  ,, . 
Plateaa  de  los  Paito«  - . . 

Cuetic».>.,HP..^ 

N*i™ ,. 

Loxa 

Tocajroa  •.,,.,  « ».  * ,  i 
Lei  Pvamot  ..,.*«,., 

Cirtbago , ,  * . . 

Tooja  ..., ,  ,.-,., i, 
Santa  Pe  de  Bofota . » . . 
Tomependa ^ 

Caxamaics  . . .  *  i.  < . , « , 

Pamf)]o8a#.. 

Afitioqum  ...*.,.....,. 
Catjpe  ....«,,.,...., 

CumauA  ....,, « 

Caracca4 ».,*,.* 

Antilles   ♦, *..,,, 

VeraCmi, 

HaviDoali, ., « , , 

OroUva  «.,.«,«•«*,,, 

Natchez  ,,.«.. 

Williamsburg  .  .4  *. .  * , 
CiocinnaCi  ..,^,,*.^.  1, 
Philadelphia  ..«...,,  ^ 

New  Yotk  ^,, p- 

Cam bridge...,.,  .«*. , 
Ipswich  . p ,*,..,  p ,..  * 

Qaeb«€ •••>•*.** 

Nain  ..,, ,  ,. . 

Okak 

Fort  CburdiilK.,,**.. 
Winter  Harbour! 
Melville  Istaud  J*'*" 


jLaUtad«t 


0*00' 

0  13  S. 

55  — 

14  — 

15  N. 

56  — 
42  S. 

2  12  ^ 
2  24  N, 

2  2S  — 
2  29  — 
2  34  ^ 

2  5S  S. 

3  10  N. 
59  S. 

16  N. 
36  — 
46  — 
05  — 
24  — 
33  S. 

6  54  — 

T  01   R 

7  14  — 
9  50  -- 

10  27  — 
10  31  ^ 
17  00  ^ 
19  n  — 
23  10  ^ 
2S  25  -^ 
31  28  ^ 

38  OS  -^ 

39  06  ^ 
39  56  ^ 
4O40  — 
42  25  ^ 
42  38  ~ 
46  47  — 
57  10  — 
57  20  — 
59  02  — 

74  47  - 


Bilfihi. 


15744 
9538 
9473 
SS49 
8308 
7413 
9482 
7970 
3437 

9971 

5815 
10099 
8633 

1702 
6855 

isai 

U4S0 
3149 
9522 
8721 
1279 

9381 

8016 
1666 

2950 

2006 


512 


20a 


34''^8 
57.92 
59.00 

e0,44 
58,28 
62.60 
61.16 
69.00 
74.66 

54*50 

65.66 
54.50 
60.03 
77.00 
64,40 
81.50 
47.30 
74.84 
56.66 
57.74 
78.44 

60.80 

61.16 

77.00 
65.30 
81.86 
69.44 
81.05 
78,00 
78.08 
69,80 
64.80 
58.00 
53.70 
54,90 
53.80 
50,40 
50.00 
41,90 
26,40 
29,80 
25.30 

1,33 


64.95 
54.80 
56.65 
53.11 
60.73 
54.72 
59.04 
73.61 

53>2a 

65.65 

52.90 
57.01 
79,77 
62,17 
80.04 
4S.86 
74.24 
54.09 
56.30 
80.90 

54.01 

57,92 

78.97 
73.31 
84,14 
73.17 
80.26 
78.58 
75.05 
69,54 
65.94 
57,20 
53.82 
64.65 
53.60 
61.05 
50.73 
43,68 
28.2.1 
27,97 
25.30 

3,52 


+2«.93 
^2  97 
-4.20 
-3.89 

-0.17 
-1.87 
^6.44 

+0,04 
-1.05 

-1.22 

-0.01 
-1.60 
^2.97 
+2.77 
-2.23 
-1.46 
+  1,56 
-0,60 
^2.57 
-1,44 
+2.46 

-6.79 

--3.24 
+  1.97 
+8.01 
+2.28 
+3.73 
+O.Sfl 
+0,50 
--3,03 
--0.26 
+1,14 
-0.80 
+0,12 
--0.25 
-0.20 
+0.65 
+0,73 
+  1.78 
+  1.83 
^1.83 
0.00 

+2.19 


LoctUties.. 


At  the  foot  of  Pin  chinch  a,  a  titn^w  vtljey. 

Botlom  of  one  of  the  rall«jrt  i»f  Quito, 

Wtto. 

Near  the  foot  of  a  Tolcatijc  mottntajti. 

Gentle  declivitv,  covered  with  thick  vegetation.' 

Arid  plaim  of  Tuprs^  covered  wUh  pumtce  Btonefc 

Very  warm  valley,  joltiing  that  of  L*Aito  Haf  daleua. 
|EleviLed  pUim  cooled  by  the  snows  of  the  rolcaao 
\     of  Purace«. 

Small  plaCeay,  a  lUtle  abote  the  valley  of  Cauc*, 

A  Thltey  aiaong  the  big  her  Aodef . 

fu  the  exteoiive  valley  of  MagdaleiU' 

Smill  plateau^  in  a  beAt^itirul  and  CJiteiUivo  TtUej. 

Very  warm  valley  near  the  Elo  Bogota. 

Top  of  a  mountain -pass. 

Very  warm  valley  fjf  Cauci. 

Amottf  the  mountains  of  New  Grenada. 

Plain lurrouiidedwiU]  hills,  Tegctatioa  verykxurianL 

Snrratinded  by  thick  vpoodi,  oti  Ihe  Amuotift. 
jExteoiive  plateau,  sky  serene,  fhelteicd  by  mmm- 
I     taiti*  free  from  stiow. 

Plain  surrounded  by  niountaina. 

About  two  leagues  from  the  fiver  Cauca. 

Thick  and  dai&p  for^u. 

Sea-couL 

t^oggj  Kkfi  ^Uey  of  tmill  «iteaL 


CooTe-            (236.)  Of  all  the  formule,  however,  which  have  been  is  most  distinguished  for  its  simplicity,  and  on  the 

nience  of      contrived  to  enable  us  to  approximate  readily  to  the  whole  agrees  best  with  observation     and  as  it  is  often 

Brewater'f    probable  mean  temperature  of  a  place,  at  the  level  of  useful  to  be  able  at  once  to  refer  to  a  Table  which  shall 

fonnalt.       the  sea,  that  before  given,  and  represented  under  the  indicate,  within  ceitnin  limits,  the  mean  temperature  of 

form  of  a  given  parallel,  we    have  computed    the  following 

81.5  cos  L,  Table. 
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^^^ 

Table  XLH. 

MMMfem- 

M««iTeTO. 

LaUMd^ 

I«mtun. 

L*4lttiil». 

I*t»tft«. 

0- 

81*50 

46° 

56*^.6 1       , 

l 

81.49 

47 

55.58       . 

2 

8K43 

43 

54,53 

3 

8K39 

49 

53.47 

4 

81.30 

50 

53.39 

5 

8L19 

51 

51.2:* 

6 

81.05 

52 

50.18 

7 

SOM 

53 

49.05 

$ 

80.71 

54 

47.90 

9 

80.50 

55 

46.75 

la 

80.26 

56 

45.57 

u 

80.00 

57 

44.39 

12 

79.7-2 

58 

43.19       , 

13 

79,41 

59 

41.98 

14 

79.08 

CO 

40.75 

15 

78,72 

61 

39.51 

16 

78.34 

62 

38.26 

17 

77,94 

63 

37.00 

IS 

77,51 

64 

35.73 

19 

77.06 

65 

34,44 

30 

76,58 

66 

33.15 

21 

76,09 

67 

3K84 

22 

7S.57 

68 

30.53 

23 

75.02 

69 

29.21 

24 

74.45 

70 

27.87       1 

S5 

73.86 

71 

26.53 

96 

73.25 

72 

25.18 

27 

72.62 

73 

23.83 

28 

71.96 

74 

22.46 

29 

71,28 

75 

21.09 

30 

70.58 

76 

19.72       1 

31 

69.86 

77 

18  33 

32 

69.12       , 

78 

16.94 

33 

1^8.35 

79 

15.55 

34 

67.57 

SO        1 

14.15       1 

35 

66.76 

81 

12.75 

36 

65.93 

82 

11.34 

37 

65.09 

83 

9.93 

SB 

64.22 

84 

8,52 

99 

63.34 

85 

7.10 

40 

62.43 

86 

5,69 

41 

61.51 

87 

4.27 

42 

60.57 

88 

2.84 

43 

59.61 

89 

1,42 

44 

58.63 

^0 

0.00 

45 
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Temperalure  of  the  Interior  of  the  Earth. 

u       (237,)     Fourier,    in    his   elaborate    ant!    interesting 

Treatise  on  the  analytical  theory  of  Heat,*  has  properly 

nmarked,  thai  the  question  of  terrestrial  temperaUireii 

oftrt  one  of  the   most   beautiful  applications  of  the 

theory  of  Heat     The  different  partu  of  the  surface  of 

Ibe  giobe,  says  he,  are  unequally  exposed  to  the  tmpres- 

taon  of  the  j^olar  rays,  and  the  intensity  of  this  action 

dqiends   on  the  latitude  of  the   place,  on  the  changes 

which  take  place  during  the  day  and  the  nig^ht,  and  on 

the  tiBeets  of  other  inequalities  of  a  less  sensible  kind. 

Between  this  variable  condition  of  the  surface,  and  that 

of  (he  temperature  of  the  atmosphere,  some   relation 

mast  exist,  which  a  well-devised  theory  must  uHimately 

unfold. 

•       (238.)  Tlie  heat  existing  from  day  to  day  in  that 

'■•  portion  of  the  atmosphere  which  is  next  the  Earth,  is 

I    It  no  time,  says  Mr,  Howard,  the  simple  product  of 

ii  the  direct  action  of  the  solar  rays  on  that  portion  ;  and 

tet  the  accumulation  of  heat  near  the  surface,  is  evidently 

^    dwe  to  the  stopping  of  the  rays  at  that  surface ;  to  their 

•  7%4cne  Analyii^me  tk  ta  Chalatr,  par  Bl.  Fouiier,  &  Piu-ii, 

lazs. 


multiplied  reflec lions  and  refractions,  in  consequence  of     Meteor^ 
which  they  are  as  it  were  absorbed   and  fixed,  for  a      oto^'y. 
time,   in  the  soil  and  in   the  incumbent  almosphere.  '*'^*v**^ 
By  this  process,  the  Earth,  when  in  a  cold  state  at  the 
end  of  winter,  becomes  gradually  heated  to  a  certain 
depth  as  the  warm  season  advances;  and,  on  the  other 
hand,   as  the  Sun  declines   in  autumn,  the  heated  .soil 
acts  as  a  warm  body  on  tlie  atmosphere,  and  g^ives  out 
again  the  heal  it  had  received,  and  as  it  were  stored  up. 
Similar  vicissitudes    during    the   day    and  the    night, 
according  as  the  Sun*s  action  is  exercised  or  witiidrawn 
from  the  terrestrial  surface,  contribute  in  their  part  to 
that  unceasing  variety  which  characterises  all  the  con- 
ditions of  the  great  body  of  air  surrounding  it. 

(239.)  It  appears  from  experiments  that  have  been  Influence  of 
made,  that  were  the  Earth's  surface  at  a  mean  temper-  ^^^  "^'^r 
ature,  and  the  solar  rays  suddenly  intercepted,  it  would  ^^^\??  *'^® 
require  about  thirty  days  to  cool  it  down  seven  degrees,  f^^e, 
and  about  the  same  time  to  heat  it  to  its  former  tem- 
perature, on  their  return.  In  fig,  2  h  a  diagram,  con- 
structed origiually  by  Mr.  Howard  to  illustrate  this 
interesting  subject.  The  oblique  circle  marked  with 
the  signs  of  the  Zodiac  denotes  the  varying  declination 
of  the  Sun,  and  the  irregular  line  which  intersects  it  in 
something  like  opposite  nodes,  represenus  the  curve  of 
temperaUire  for  a  year.  The  area  comprised  between 
the  line  of  temperature  and  the  Sun's  path,  and  shaded 
with  parallel  lines,  represents  the  cold  produced  by 
absorption  on  the  side  turned  towards  Spring;  and  the 
nearly  similar  portion  covered  with  dots,  and  turned 
towards  autumn,  the  heat  derived  by  the  atmosphere 
from  the  Earth's  radiation.  A  like  figure  might  be 
constructed  to  itlustratc  the  vicissitudes  of  day  and 
night,  and  may  ser\'e  to  illustrate,  in  a  general  way,  the 
effect  which  the  temperature  of  the  Earth  exercises  on 
the  great  volume  of  the  air. 

(240,)  Our  knowledge,  however,  of  ihe  actual  con-  Condition  qf 
dition  of  the    Earth's    internal    temperature,   must   be  the  Earth's 
derived  from  observations  made  below  its  surface.     By  internal 
pursuing  the    subject,    Philosophers    have    discovered  ^"'P^'**  '^™' 
that,  at  a  certain  depth  IjcIow  the  surface,  the  temper- 
ature preserves  a  nearly  constant  character  during  the 
circling'  changes  of  the  year;  imd  tliis  permanent  tem- 
perature is  less,  according  as  the  place  is  more  tlislant 
from  the  Equator,     The   great  volume  of  the    Earth,  Division  of 
therefore,  may  be  supposed  to   be  separated  into  two  ^''f  l^^rth's 
portions  ; — the  exterior,  which   may  be  regarded  as  a  ^^^^^^  '"^'' 
kind  of  envelope,  of  a  thickness  incomparably  less  than  ij^^/*''^" 
the  length  of  the  terrestrial  radius,  and  subject  to  the 
greatest  vicissitudes  of  temperature;   and   an   internal 
mass,  or  nucleus,  of  a  form  nearly  spherical,  the  surface 
of  which  may  be  subject  to   a  constant  temperattire,* 
through  all  the  points  of  what  may  be  denominated,  in 
a  general  way,  a  given  parallel,  but  wfiich  undergoes  a 
variation  in  passing  from  one  parallel  to  onother.f     It 

*  To  inv*?ligiit(?  iHe  cortdi lions  of  a  greal  inlcrnal  holhprmal  plane, 
will  openT  at  some  future  lime,  a  Doble  subject  far  Philosophical  inquiry. 

t  To  treat  tbii  inquiry  in  all  lis  ijeneralily,  wutiM  he  to  fol- 
low Fourier  through  all  the  stages  of  hia  profound  and  valuaKle 
Work  J  to  advance  with  hinn  through  his  multiplied  and  reBned 
applications  oflbc  Differential  Calculus,  to  pass  ihroujjh  the  succes- 
sive orders  of  his  integral*,  and  sum  the  varicil  and  Important  series 
ivhich  have  t^naibled  him  to  trace  (be  law  nf  the  propiigatioti  of  heat 
in  a  solid  sphere.  Our  limit*  will  by  no  means  permit  us  to  do  this, 
and  vfK  can  only  recornmend  his  elaborate  Work  to  the  deepest 
attention  of  our  readers. 

We  may,  however,  briefTy  rcmaTC,  that  the  general  eijuaiions 
relftliDg  (0  the  propagation  of  heat  belong  to  the  calculus  ot  partial 
H 
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is  the  consideration  of  the  fonner  of  these,  that  more 
immediately  interests  the  Meteorologist,  and  to  which 
we  shall  now  briefly  direct  the  attention  of  the  reader. 
Observi^  (24\.)  Among  the  most  interesting  and  important 

tions  made  observations  that  have  been  made  to  prove  the  extstr 
'h  ^Ob^  t^  ^^  ^^  ^  P*^"^  ^^^^  ^  surface  of  the  Earth,  whidi 
to^ofPa^  preserves  during  all  the  mutationB  and  changes  of  the 


year  a  nearly  invariable  temperature,  may  be  men- 
tioned the  results  obtained  in  the  Caves  below  the 
Observatory  at  Paris,  and  of  which  the  following  ' 
Table  contains  an  abstract  for  three  years,  together 
with  the  temperature  of  the  Earth's  surface  during  the 
same  period,  both  in  degrees  of  the  centigrade  scale. 


XiLBLE  XLIII. 


Monthi. 


Janumry  •• 
Febraary  •• 
March  .... 
April  .... 

Mt 

JttD» < 

July 

August . . . 
September , 
October... 
Novenber  • 
December. 

Mean 


•tan  of 


thcdavn 


12*.161 
19.165 
12.170 
12.174 
12.170 
12.182 
12.171 
12.171 
12.170 
12.170 
12.168 
12.171 


12.170 


1  Totm0> 
r*Mfh« 


-  1*.7 

+  ^*^ 

+  7.4 
+10.2 
+12.6 
+18.8 
+20.7 
+21.2 
+17.1 
+13.4 
+  5.4 
+  5.8 


+11.44 


IfcwaTonaa^ 

atorvof  UmO««m 

toKiwrr. 


12».172 
12.175 
12.175 
12.176 
12.176 
12.176 
12.166 
12.171 
12.181 
12.182 
12.184 
12.187 


12.177 


MMBTcmpw. 
•tvnenth* 
Bur&rc«rtte 
Eulhibrliar. 


-  0^2 

-  0.9 
+  8.0 
+11.4 
+14.6 
+17.0 
+19.8 
+18.0 
+16.2 
+13.1 
+  5.8 
+  6.9 


+16.8 


•  afdwCMM 
ibrltn; 


12M94 
12.202 
12.230 
12.191 
12.196 
12.197 
12.193 
12.190 
12.210 
12.21Q 
12.215 
12.212 


IfMaTciMtf. 

SaifkMoftte 
EarthfolMi. 


12.203 


+  b^S 
+  5.2 
+  7.0 
+10.8 
+15.1 
+17.1 

+i9a 

+17.6 
+16.6 
+10.8 
+  7.4 
+  4.5 


+11.5 


From  these  observations  it  may  be  inferred,  that 
while  an   uniform    temperature   is    nearly   preserved 

dlfierences,  and  though  their  forms  are  rery  simple,  they  are  not 
susceptible  of  integration  by  the  ordinary  methods. 

The  question  of  the  propagation  of  heat  depends  on  the  integration 
nf  an  equation  of  the  form 


m  that  the  integral  is  satisfied  when  « sr  X,  at  the  same  time 
-^  +  A«  =  0.    The  functions  A  and  R  represent,  respectively,  the 

h  K 

ratios  —  and  ,  the  four  elements  being  specific  coefficients 

K  CD 

which  the  progress  of  the  inquiry  devclopes.  The  function  v  denotes 
tho  temperature  observed  in  a  spherical  lamina  whose  radius  is  «, 
after  the  time  /.  X  is  the  radius  of  the  sphere,  and  «  is  a  function  of 
drand/,  equivalent  to  Fx  when  we  suppose /rrO.  The  function 
Pjt  is  given,  and  represents  the  initial  and  arbitrary  state  of  the 
solid. 

In  spplying  this  general  equation  to  the  propagation  of  heat  in  a 
lolid  sphere,  it  assumes  the  form 

V9      sin  111  xfx  wanxar?  9,dx    ^f^ 

^— i *"  ' 

X  — sin  2  ni  X 

2irj 


,   sin  Wf  r/*  sin  Iff  X  F » </ * 

X  —  -T —  tin  2  nt  X 
2nt 


•'  +&C. 


which  satisfies  all  the  conditions  of  the  problem. 

In  treating  of  the  practical  applications  of  the  subject,  it  may  be 
remarked,  that  we  can  only  arrive  at  a  knowledge  of  it,  by  measuring 
the  temperatures  of  subterraneous  excavations,  or  of  those  springs 
which  itfsue  from  the  depths  of  the  earth.  The  small  depths,  how- 
ever, to  which  the  persevering  industry  of  Man  has  penetrated,  form 
but  a  small  portion  of  the  terrestrial  radius.  Cordier  has  properly 
remarked,  in  his  excellent  Paper  on  Subterranean  Temperatures,  that 
at  it  is  propoaed  to  apply  ultimately  to  the  great,  the  inferences 
.dadoced  from  the  minute^  tba  imalleat  erron  will  exercise  a  pro- 


through  the  whole  series  of  observations  made  in  the 
Caves,  an  increeue  of  temperature  will  be  found  from 
the  surface  to  the  point  where  the  limit  is  attained, 
during  the  months  of  January,  February,  March,  April, 
November,  and  December ;  but  during  the  remaining 
months,  a  decreate  of  temperature  takes  place,  till  it  has 
gained  a  like  point  of  uniformity. 

(242.)  If  Caves  of  a  like  nature  existed  in  different 
latitudes,  and  observations  of  an  equally  accurate  kind 
could  be  made  in  them,  a  most  important  series  of  results 
might  be  obtained,  respecting  the  internal  temperature 
of  the  Earth.  But  as  this  is  obviously  impossible, 
observations  have  been  made  at  various  depths,  as  cir- 
cumstances would  permit.  Saussure,  among  others, 
made  an  interesting  set  of  observations  near  Geneva,  in 
October  1785.  At  the  depth  of  4  feet,  he  found  the  Ohm 
temperature  to  be  60*^.8 ;  at  16  feet  56®;  at  21  feet  tionaj 
53°.6 ;  and  at  28  feet  51^8 ;  the  temperature,  at  the  " 
surface,  having  been  60^.3,  by  Fahrenheit's  scale.  A 
thermometer,  also,  which  had  been  placed  31  feet 
below  the  surface  of  the  earth,  when  examined  la 
summer,  indicated  a  temperature  of  49^.5 ;  whereas  a 
similar  observation  made  in  winter  was  52°.2.      It  is 


digious  influence  upon  what  is  to  be  inferred  respecting  the  temper- 
ature of  the  entire  mass  of  the  globe.  If  we  proceed  acconling  to 
the  approximative  law  deduced  from  the  experiments  hitherto  pnb- 
lished,  an  error  of  one  degree  of  Fahrenheit  in  excess,  for  a  depth  of 
180  feet  in  a  given  Country,  will  cause  the  point  at  which  it  ts  pre* 
Bumed  water  would  boil,  to  approach  within  1600  feet  of  the  place  of 
observation.  And,  again,  if  we  compare  the  depth  of  the  deepest 
mine  in  which  observations  have  been  accurately  made  on  subter- 
ranean temperatoreH,  with  the  entire  length  of  the  terrestrial  radio^ 
we  shall  find  the  latter  dimension  to  exceed  the  former,  nearly  in  the 
ratio  of  20,000  to  1 ;  a  ratio  sufficient  to  inspire  the  most  salutary 
caution,  when  the  attempt  is  to  4«duce  the  Physical  condition  of  the 
antecedent  from  that  of  the  consequent. 
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Worthy  of  remark,  that  the  greatest  of  these  temper- 
mi  tires  wiw  fpiind  itt  winter.  A  series  of  observations 
mskile  near  the  same  place,  and  continued  for  ten  years, 
proved  that  the  itiininuim  temperattire  occtirred  when 
tile  greatest  heat  prevailed  m  the  atmosphere,  and  the 
Stax^imurn  at  the  time  of  the  j^reatest  cold. 

(243.)  Mr  Fo3i»*  of  Falmouth*  also  has  made  many 
illlerestln^  observations  relalive  to  the  influence  of 
the  seasons  on  ihe  temperature  at  considerable  depths. 
In  fig.  3,,  which  refers  to  Dolcoath  mine  in  Corn- 
wall, A  represents  the  bfdtom  of  the  en^ne  shaft  235 
fiithoms  deep ;  B  C  the  deepest  gfallerie*?,  or  levels,  on 
the  course  of  the  vein  at  230  fathoms  deep,  and  D  E 
g^illenes  220  fathoms  deep  on  the  same  vein.  A  gfreat 
portion  of  the  water  finds  its  way  to  A,  whence  it  is 
pamped  by  a  steam-eng^ine,  Ihe  quantity  di5'Chnr<Ted  in 
24  hours  being  500,0(10  jraHons.  At  the  point  a,  a 
stream  issued  whose  temperature  was  82°,  and  at  e, 
another  stream,  whose  temperature  was  TS"*,  the  air 
near  A  bein«:  80°.t  A  hole,  three  feet  in  depth,  wa$ 
made  at  O  in  the  deepest  level,  15  fathoms  from  the 
en^'ae  sbaiL  It  was  usually  quite  dry,  and  for  some 
years  no  men  had  been  employed  nearer  to  it  than  at 
A,  In  this  hole  was  inserted  the  bulb  of  a  tliermo- 
meter,  four  feet  in  length,  the  space  round  the  lower 
extremity  of  the  instriimenl  beincj  carefully  filled  with 
clay.  l*he  persons  employed  below  D  E  were  usually 
two,  and  occasioiially  three  at  a  lime,  on  an  avera^^e 
two  and  a  quarter  constantly.  In  D  E  there  were  four 
or  five  at  a  time. 

In  the  iralleries,  1 0  fathoms  higher  np,  10  men  at  a  time. 
Ditio  10  ditto  14         ditto. 

Ditto  10  diUo  14  dillo. 

The  total  Dumber  of  men  was  360,  but,  as  each  worked 
only  six  hours  at  a  time,  100  may  be  reg-arded  as  the 
average  number  constantly  at  work  in  the  mine.  From 
Ihc  erroneous  views  which  have  been  entertained  np  to 
ft  late  period  on  this  very  important  subject,  the  minute 
attention  given  to  all  the  conditions  of  this  experiment 
^ill  not  be  undervalued. 

(244.)  The  thermometer  which  was  placed  at  O  in 
jMiuary  1821,  bein^t  examined  in  September  1B22, 
eibibited  no  alteratton  from  the  seasons;  but  other 
IlieniiometerB  buried  eight  inches  in  the  rock,  at  differ- 
esfcl  stations,  in  many  of  the  superior  galleries  of  the 
mine,  (that  nearest  the  surface  beina^  100  fathoms 
deep«)  indicated  temperatures  varying",  according'  to  the 
depili,  from  57^5  to  70\  The  surface  of  the  mine  is 
aitout  62  fathoms  above  the  level  of  the  sea*  the  deep- 
enl  workings  being  in  granite,  and  those  nearer  the 
Mflace  in  clay  slate. 

(245.)  Tile  Treskerby  Mine,  which  is  worked  under 
^fcumstances  of  strata  and  elevation  very  similar  to 
Dulcoath,  had  the  following  observations  made  in  it, 
111  December  1819  the  temperature  at  the  surface 
being  50^,  those  of  two  streams  proceeding  from  the 
opposite  extremities  of  the  deepest  gallery,  149  fathoms 
below  the  surface,  were  72**  and  76*.  The  temperature 
of  iliese   streams  was  precisely  the   same  in  January 

•  T«  ihl*  gentlemtn  wt  are  indebted  for  the  first  annuo  cut  ion  of 
tibe  geocfsl  Uw  of  an  increase  of  terrperfltare  at  considerable  depths 
ii  lK«  Efcrth,  as  well  as  for  much  of  Lbo  ioformatioii  which  has  now  ao 
fllSli£icl(«ri]y  e»tabtUhe<i  its  accuracy. 

t  To  the  *ame  re»pectable  aaihority  we  also  refer  for  ihe  fact  that 
fW  tnean  temperature  of  the  Earth's  surface  in  a  considerabte  portion 
oi  the  mmmg  dUuicl  of  Cora  wait  u  below  50*, 


1820,  when   the  surface  was   two  degrees   below   the     Metecyr- 
freezing  point.     In   September   of  the  same  year,    the       ol«gy. 
temperatures  of  the  streams  were  respectively  73°  and  ^"^"V^*^ 
T6**,  when  the  air  at  the  surface  was  67^. 

(246.)  Mr.  Fox   has  also  recently  given  us  a  series  Monthly 
of  Monthly  observation.^,  made  in  the  Mines  of  Huel  t^^^'-rvatiou 
Gorland    and  Dolcoath,    in   the  IlJd   volume  of    the  cltlwlll 
Transactions  of  Ike  Boyal  Geological  Socirty  of  Corn- 
wall.     The    thermometers 


those  first  alluded  to. 
next  Tabic. 


were    circumstanced     like 
The  results  are  contained  in  the 


Table  XLIV. 


Months. 

XMkKMh. 

1823  June   

52'>.74 
53.94 
55.30 
56.20 
53.70 
40.10 
46.00 
44,00 
43.63 
42,60 
43.78 
46.69 

53*60 

53,35   1 

56,60 

57.80 

52.70 

49.67 

47.57 

44.44 

44. S5 

44.08 

44.62 

47.85 

July 

Avgust 

September 

October  • ,  # , . 

November.  ..«..,.• 

December  *.,..,  , . 
1824  Januarv    .*.. 

February * 

March 

April 

M*y i 

Means 

48.99 

49.94 

The  mean  annual  temperature  of   Falmouth   in  the 
vicinity  of  these  Mines  is  50.67. 

(247,)  Professor  Leslie  has  likewise  given  us  a  series  Obs«rva- 
of  excellent  observations   made   by   Mr.  f'erguson  at  *"*^*  "^ ^''' 
AbboLshttll   in   latitude  56°  10^  North,  in    which    mer*  ^*^'^^'^'*" 
curial    thermometers    with    stems    of  unusual    length 
were  employed.     The  results  are  contained  in  the  next 
Table, 

TxMhB  XLV. 


Months 

1816. 

1817, 

IFoM.  lPf«L|4Pnl. 

1  Fort.  V*«t!*  FwtUrwt. 

Jaatiary  . ,  • 

33',0:]6'*.3 

40-7 

3^<'6|38*J|40-.5 

^S'^l 

February 

33.7  36. D 

39.0 

42.0 

37.0 

40,0 

4h6 

42.7 

March 

35.0 

36,7 

39.6 

42,3 

39.4 

40.2 

41.7 

411.5 

April.,..  ,   , . ,  . , 

39,7 

38.4 

41. .1 

43.8 

45.o[42.4 

42.6 

42.6 

May ,,. 

44.0 

43.3 

43.4 

44.0 

46.844.7 

44.6 

44.2 

June * 

51.6J50,0 

47.1 

45.8 

51.1  49  4 

47.6 

47.8 

July 

54. 052. S 

50.4 

47.7 

55,2  55.0 

51.4 

49,1 

Au^st , , ,« 

50.0  52,5 

50.6 

49.4 

53,453.9 

52.0 

50.1 

September ...... 

51,6 

51,3 

61.8 

50.0 

53.0  52.7 

52.0 

50.7 

October ,. 

47,0 

49,3 

49.749.6 

45,7|49,4 

49.4 

49.8 

November 

40.8 

43,8 

46.345.6 

4l.0|44.7 

47.0 

47,6 

December*,. , . . , 

35.7  40.0 

43.0  46.0 

37.9'40.8  44.9 

—  1 1_^ 

44.9|45.9|46,2 

46.4 
46.6 

Ife&ns..... 

43.8|44-1 

45.1  46.0 

1 
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now  making 
by  M.AragtJ, 


The  l^tnperk 
mture  He  tow 
the  Earili's 
surface 
varies  with 
the  latitiide. 


(•248.)  Observations  of  a  similar  kiiKl,  hut  on  a  more 
extended  scale,  are  at  Uiis  time  carry iixcr  on  In  the 
Garden  of  the  Observatory  at  Paris*  by  the  distinpfuibhed 
Astninomer  M.  Arag^o,  The  Scientjtic  world  waits  with 
impotienee  for  the  results.  It  is  obvious  that  all  these 
obfjerva lions  nni?it  be  much  influenced  by  the  peculinr 
c^onductibility  of  the  solid  mass,  in  or  near  which  the 
thermometer  of  observation  is  placed- 

(249.)  But  the  permanent  temperature  before  referred 
to,  although  it  may  be  constant  for  the  same  parallel, 
which  however  is  extremely  doubtful*  varies  consider- 
ably with  the  btitude,  bein^  less  according'  as  the 
place  is  more  distant  from  the  Equator,  In  the  follow- 
ing' Table  it  will  be  seen  that  between  Vadso  and 
Cairo,  a  difTcreuce  of  40^^  of  latitude^  the  lemperature 
of  the  interior  of  the  Earth  varies  36^.5,  and  between 
the  former  place  and  Equinoctial  America  nearly  43^, 

Table  XLVI. 


PUces. 

UUtvte. 

Mmb  Tun. 
»tnrure«ir 
Utr  ittictlor 

VwJso 

70*     0' 

52    31 

48    50 
30       2 

a5«.96 
49,28 
53. GO 

72,50 
f 77.00 
178.08 

Farit.  .i ,,, 

Cairo 

BquinocUil "1 

Amsrtea. .....   .......>f 

(250.)  Humboldt  has  remarked  that  from  the  Polar 
Circle  to  the  Equator,  and  from  the  tops  of  mountains 
downwards  to  the  plains,  the  progressive  increase  of 
the  temperature  of  sprinjfs  diminishes  with  t(»e  mean 
temperature  of  the  ambient  air.  Wuhlenberg^  also 
observes*  that  the  mean  temperature  of  the  soil  and 
fiubjacent  rock  rises  higher  and  higher  above  that  of 
the  air,  the  further  we  advance  towards  the  Xorlh. 
The  observaticms  of  Wahlenberg  ilhistrating  this  re* 
niarkable  result,  were  published  by  Von  Ouch  in  Gil- 
Wihlcoberg  berl's  A  una  is,  and  compared  with  the  temperature  of 
the  atmosphere.  The  following  Table  contains  an 
abstract  of  the  results,  and  perfectly  illustrates  the 
nature  of  the  phenomenon. 

Table  XLVII. 


Obienrt- 
lions  of 
Httmboldt 
OQ  f  priu^. 


Obwrva- 
iionft  of 


Plftcet. 

l.««kttia. 

Tamper. 
Sprint, 

At  CirUcrona 

•• 

561»N. 

CO 

64 

66 

43.7 

37.2 

34.2 

4G*.2 
42.1 
33.3 

25.2 

1.6 
3.9 

9.0 

UdmI..... 

Umea . 

Giworteo  Piall,   1600  feetl 
above  the  sea * :' 

Temper-  (251.)    Many  interesting    inquiries  have   also  been 

aiurcofihe  made  respecting  the  temperature  of  the  air  in  mines, 
■irio  mines.  |(^^  results  of  which  might  be  fairly  regarded  as  repre- 
senting the  exact  temperature  of  the  zone  of  roek  in 
which  they  arc  situated,  had  they  been  circumstanced 
like  the  Caves  of  the  Observatory  at  Paris — unin- 
fluenced  by    the   presence  of  mincrsj   freed  from  the 


access  of  water  having  the  temperature  of  other  strata,     r^ei 
and  also  from  the  introduction  of  the  external  air,  ola 

(^52.)  The  latest  writer  on  this  subject*  is  M.  Cor- 
dier,  who,  in  a  Paper  read  before  the  Acadctny  of  ^*^' 
Sciences  in  1827  on  subterranean  temperatures,  has  ^Jj^ 
ably  discussed  it.  If  we  suppose  for  a  moment,  says 
he,  what  might  take  place  in  a  mine  of  some  esLtent, 
under  the  conditions  here  alluded  to,  we  may  fairly 
infer  that  the  air  in  each  stage  would  assume  the  tem- 
perature of  the  surrounding  rock*  And  if  we  proceed 
on  the  hypothesis  commonly  received,  and  which  seems 
justified  by  observation,  that  the  heat  increases  in  pro- 
portion to  the  depth,  the  air  would  continually  circu- 
late from  the  lower  to  the  upper  stages  of  the  mine, 
and  vice  versd„  on  account  of  the  alteration  of  Specific 
Gravity,  produced  by  the  inequalities  of  licat  iit  the 
different  levels.  A  greater  activity  would  prevail  in 
these  motions,  the  wider  and  less  sinuous  the  subter- 
ranean excavations  were,  and  the  greater  the  number 
of  their  communications. 

(253.)  If,  therefore,  a  uniformity  of  temperature 
would  not  be  found  to  take  place  in  the  case  of  a  mine 
circumstanced  like  one  here  alluded  to,  still  less  would 
it  be  found  to  prevail  in  common  mines,  to  which  the 
air  has  continual  access,  in  which  the  filtering  waters 
incessantly  act  as  a  cause  of  variation,  and  where  the 
lights  and  workmen  daily  diseng^e  large  quanlities  of 
heat. 

(254.)  Moreover,  tbe  external  air,  by  continually  influe 
mixing  with  the  air  contained  in  a  mine,  acts  in  the  theei 
ratio  of  the  temperature  which  it  brings  to  each  point,  nalaii 
and  of  the  mass  which  is  introduced  at  the  same  point 
in  a  given  lime.  These  two  elements  are  continually 
varying,  and  their  influence  necessarily  extends  to  the 
most  distant  excavations.  The  temperature  of  the  air 
which  enters,  varies  every  instant,  aud  it  is  also  in- 
fluenced more  or  less  in  consequence  of  evaporation. 
At  the  same  time  the  augmentation  of  temperature  it 
may  receive  from  the  increasing  eflects  of  atmospheric 
pressure  as  the  air  penetrates  into  deeper  cavities, 
cannot  be  considerable.t 

(255,)  In  pursuing  these  interesting  considerations,  Memjy 
Cordier  has  noticed  the  important  fact,  that  the  mean  pcr«n 
temperature  of  the  mass  of  air  introduced  into  a  mine  jjj^^j 
in  the  course  of  a  year,  is  inferior  to  the  mean  temper-  ^  ^^^^ 
ature  of  the  country  for  the  same  year.  He  estimates  year,  i 
the  difference  at  from  three  to  five  degrees  of  Fahren-  ihan  I 
heit,  in  most  of  the  mines  of  our  climates.  Hence,  not  «"e*»< 
otdy  does  the  introduction  of  the  external  air  increase  f^"*J 
and  diminish  incessantly  the  temperature  of  the  air 
contained  in  the  different  parts  of  each  stage,  but  it  | 
also  tends  ultimately  to  lower  the  proper  temperature  ^ 
of  the  whole  excavation,  and  in  an  unequal  manner,  in 
different  parts  of  the  same  level. 

(256.)  The  filtering  wafer,  which  also  operates  as  a  gg-^^| 
disturbing  cause,  acts  in  an  uniform  manner,  whether  the  fit 
we  consider  its  influence  confined  to  a  very  short  water, 
period,  or  extended  to  one  very  long.  This  cause 
tends  to  diminish  the  temperature  of  the  air  contained 
in  the  excavations  in  which  it  occurs,  since  it  depends 

♦  Since  this  was  written,  Mr.  Hen  wood  has  puWiihed  a  very 
interesting  Paper  on  the  Temperature  of  Mines  id  the  EtHtthur^k 
Joummi  of  Sctencff  No.  XX. 

t  The  increment  of  temperature  produced  by  the  mcreaseci  almo* 
spherical  column  has  been  much  overrated.  Cordier,  with  jwsler 
views,  estimate«  the  increased  effect  at  atiout  fiv«  or  »ix  lealhs  of  ft 
degree  of  Fahrenbeitj  for  i  de^ith  of  1%Q  feet. 
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npoa  the  influence  of  the  proper  heat  of  tlie  affluent 
waters ;  and  these  waters  arrive  at  the  point  whereat 
tbej  make  their  exit,  with  a  temperature  derived  from 
more  elevated  zones  of  rocks.  There  is,  indeed,  au  in- 
finity of  chances  against  the  water  of  filtration  and 
springs  indicating^  a  temperature  perfectly  equal  lo  that 
of  the  rock  from  which  they  issue.  The  temperature  of 
tlie  rain-water  which  penetrates  into  the  soil  con 
tinually  varies,  bein^  sometimes  superior^  and  some- 
times inferior  to  the  mean  temperature  of  the  Country. 
The  original  degree  of  heat  is  also  subject  to  many 
'modifications,  dependent  on  the  depth  to  which  the 
waters  descend,  the  number  and  length  of  the  canals, 
the  slowness  of  the  circulation,  the  lenglli  of  time  that 
it  has  been  established,  and  the  number  and  extent  of 
the  fnasses  of  water  traversed,  if  there  be  any  such  in 
the  b'nes  of  passag-e, 

(257,)  A  multitude  of  results  have  been  obtained 
r^pccting-  the  temperature  of  springs  in  mines,  of  tlac 
water  of  their  engine  pits,  and  also  of  those  g-reat  inun- 
dations to  which  mines  are  occasionally  subject,  but  the 

\  conclusions  derived  from  them  are  by  no  means  satis- 
factory. In  many  of  them,  the  expressions  of  the  in- 
crease of  heat  which  have  been  found  in  the  same  mine, 
present  variations,  the  extent  of  which  infinitely  sur- 
passes that  which  might  be  admitted  as  resulting  from 
anomalies  arising  from  particular  circumstances  of  the 
,  rock,  or  from  those  inaccuracies  to  which  obserrations 
of  this  kind  are  liable. 

td  (258.)  Another  disturbing  cause  arises  from  the  heat 
disen^ged  by  the  workmen  and  the  lights,  which  pro- 
duces an  effect  the  reverse  of  the  preceding.  Accord- 
ioje"  to  the  calculations  of  M.  Cordier*  the  grounds  of 
which  are  added  in  a  note,*  the  presence  of  two  hun- 
dred miners,  and  two  hundred  lamps  suitably  distri- 
buted, would  be  sufficient  to  raise  a  volume  of  air, 
which  should  fill  a  gallery  whose  length  is  656,900  feet, 
(nearly  124  miles,)  and  transverse  section  6  feet  by 
S  feet,  one  degree  of  Fahrenheit  in  an  hour. 


*  According  to  the  researches  of  M.  Oe^pretz  od  Ammal  Heat,  a 

middle-fiied   mAii   disengages,  in  twenty- four  hours,  by  respiralioDj 

1  <)«iiiiltty  f>f  heat  equal  to  that  which   would  raise  one   ounce  of 

wiief  to  205®.7Q9  Fahrenheit,  and  lhi§  heat  i»  oi>ly  three-fourlbs  of 

q'OAolity  produced  by  the   same  indiYidut)  during    (hat   lime. 

lot  it  folLofri  that  the  total  heat  disengaged   in   an  liour  is  equi-> 

Dl  to  what  would  rais«  4640   pounds   of  water  one  decree  of 

renhelL     By  employing  tlie  ratio  1 .000 :  0.266^,  which  accord- 

l  to  MM.  Bermrd  and  De  U  Roche  expres«ea  the  difference  of  the 

eifie  Heftlx  of  water  and  air,  and   ado|jtiii^  the   Specific  Gravity 

le^Md  by  air  at  a  temperature  of  54^  of  Fskhrenheit,  it  is  found 

\  i  miner  di#efigafes  hourly  a  quantity  of  heat  capable  of  raijsicjg 

fcdJc^fce  of  Fahrenheit^  a  cubic  mass  of  air  containing;  34,456  feet, 

ifettt  at  Ihe  bemperature  of  54^ 

Of  the  eifects  produced  by  the  lights  employed  in  mining  two 

OMba  oeceanrily  arise^  accordtng  as  oil  or  candks  are  employed.     If 

llMHoed  oil  be  employed,  the  combustion  of  otie  ounce  will,  according 

kio  tbe  eibenment^  of  Rumford,  raii$c  the  temperature  ai  an  ounce  of 

fvttcr  to  16^.28  or  Fahrenheit ;  and  hence  Cordier  remarks^  ^^^t  the 

e  of  a  lamp  burning  15  gramities  of  oil,  increases  by  otie  do- 

f  Sfteol  Pabrcnheit  the  temperaiture  of  a  masi  of  air  of  26,000  cubic 

vet,  uktB  4i  the  before-mcndoned  teraperalure  of  54°.     Tlius,  four 

L  jl  tbicse  Umpa  produce  about  as  much  beat  as  three  workmen. 

CoQBt  Rumford  also  found,  that  the  heat  furnished  by  the  combu«- 

iffl  of  one  ounce  of  tallow    rahed   an  ounce  of  water  to  1!)**.064 

PakETtnhett ;  uid  Hence  it  follows  that,    in  a  single  hourj  the  lig^ht 

I  hj  the  consumption  of  7^  grammes  of  candles,  raises  12,015 

k  cubic  feet  of  air  one  degree  of  Fakireiiheit's  scale^  t^ken  at  the  ori* 

[  gioal  temperature  of  54*  JFahrcnlieiU 

^'  HiMc  fKts  will  be  found  of  great  value  and  importance  to  our 
,  18  insntuuf  ibe  interesting  problem  of  the  Earth's  lemper* 
is  connected  with  the  subjecl  of  minet. 


(259.)  M»  Cordier's  results  respecting'  the  depths  at     Mctcor- 
which  a  depression  of  a  degree  of  Fahrenheit's  Iher-      ol^gy* 
mometcr   is   found »   are    exceedingly   variable.     They  ^T^"'"^^"*' 
may  be  useful  to  our  readers  in  helping:  them  onwards  Jj^^^*^' . 
in  the  investigntion,  and  we  therefore  subjoin  them,        ^^n^^ 

Observaiiom  derived  froni  Spring  in  Mines. 

L  By  four  observations  made  in  three  mines  in 
Saxnny»  the  depth  at  which  a  depression  of  a  degree  of 
Fahrenheit  is  found,  varies  from  102  to  64  feet,  mean 
83  feet. 

2.  By  three  observations  made  at  Ponllaouen,  in 
Bretagne,  the  same  result  was  obtained,  from  Sal  to 
82  feet,  mean  206  feet. 

3.  By  four  observations  at  Huelgoft,  a  similar  result 
was  obtained,  from  90  lo  36  feet,  mean  57  feet, 

4.  By  one  observation  at  Dolcoalh,  4&  feet  was 
obtained, 

5.  And  by  one  observation  mjtdt  at  GuanaxuatOp 
46  feet. 

Observations  made  on  ihe  Temperature  of  Water  in 
Engine-Pits  of  Mines^ 

From  these  observations  it  was  found,  tliat  the  depth 
corresponding"  to  the  increase  of  one  degree  of  heat 
would  be,  in  round  numbers,  as  follows : 

1.  By  six  observations  made  in  four  mines  of  Corn- 
wall, from  37  to  27  feet,  mean  32  fee^, 

2.  By  three  obser\^ations  made  in  three  mines  of 
Devonshire,  from  71  to  35  feet,  mean  60  feet 

3.  By  one  observation  made  at  the  salt  mine  of 
Bex,  in  Switzerland,  48  feet, 

4.  And  by  two  observations  at  Ponllaouen,  in  Bre- 
tagne,  from  137  to  95  feet,  mean  116  feet. 

Observations  made  on  the  Temperaiure  of  JFatcr  of 
great  Inundations  in  3Iines, 

From  these  observations  it  was  found,  that  the  depth 
corresponding"  to  the  increase  of  one  degree  Fahrenheit, 
will  be,  in  round  numbers*  as  follows: 

1.  By  seven  observations,  made  in  seven  mines  of 
Cornwall,  from  75  to  23  feet,  mean  52  feet. 

2.  By  one  observation  in  a  mine  of  Saxony»  63  feet 

3.  And  by  one  observation  at  Huelgoet,  56  feet 

Lastly  t  by  means  of  Observations  made  on  ihe  Temper* 
atnre  ofUic  Rock  in  Mines, 

we  find  the  depth  corresponding  to  the  increase  of  one 
degree  of  heat  as  follows: 

1.  By  two  series  of  observations  made  during  two 
years,  in  two  points  of  the  mine  of  Beschert  Gluck,  in 
Saxony,  the  depth  being  from  101  to  68  feet,  mean  84 
feet- 

2.  By  four  scries  of  observations  made  in  1815,  in 
four  points  of  the  mine  of  Alte  Hofiiiung  Gotes,  in 
Saxotiy,  IV^Tn  175  to  61  feet,  mean  93  feet 

3.  By  two  observations  made  cursorily  in  the  conso- 
lidated mines  in  Cornwall^  31  feet, 

4.  And  by  a  series  of  observations  which  lasted  18 
months,  in  a  part  of  the  Dolcoath  mine,  54  feet 

(260.)  Our  limits  will  not  permit  us  to  do  justice  ta 
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in  dutribu- 
tioDof 
Internal 
Keat. 


Isothermal 

.  lines  iwithin 

the  Earth. 


this  Tery  important  subject,  and  we  can,  therefore,  only 
briefly  remark,  that  the  connection  existing  between 
some  of  tlie  mutations  of  the  atmosphere  and  the 
hitemal  temperature  of  the  Gbbe,  renders  it  worthy  of 
a  more  extended  investigation.  An  idea  started  by 
Cordier,  at  the  end  of  his  excellent  Paper,  opens  also 
a  new  field  for  Philosophical  inquiry.  **  The  diflfer- 
ences,"  says  he,  *'  between  the  results  collected  in  the 
same  place,  do  not  depend  solely  upon  the  imperfect 
nature  of  the  experiments,  but  also  upon  a  certain  irre- 
gularity in  the  distribution  of  the  subterranean  heat 
in  different  Countries."  This  idea,  replete  with  inter- 
est both  to  the  Meteorologist  and  the  Geolo^st, 
will,  we  trust,  be  effectually  explored  by  the  many 
active  and  patient  cultivators  of  natural  knowledge 
with  which  happily  the  present  period  abounds.*  In 
the  mean  time  wc  must  not  omit  the  observation  of 
Mr.  Fox,  that  *'  the  Isothermal  lines  within  the  Earth 
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may  in  some  measure  coincide  with  the  iotm  of  its 
suHnce.*' 

(261.)  We  have  only  room  to  add  the  single  remark, 
that  the  lower  straU  of  the  atmosphere  are  also  in-  !?^^**" 
fluenced  by  the  temperature  of  the  waters  of  the  Ocean;     ^    ^* 
and  forming  as  they  do  so  considerable  a  portion  of 
the  Globe,  could  not  be  omitted  in  an  inquiry  <^  this 
kind.     Although  the  sea  radiates   less  absolute  heat 
than  continents,  it  exercises  an  important  effect  on  the 
portion  of  the  atmosphere  resting  on  it,  in  consequence 
of  evaporation.     It  sends  the  particles  of  water  which 
are  cooled,  and  therefore  heavier,  towards  the  bottom; 
and  it  is  heated  again,  or  cooled,  by  the  currents  di- 
rected from  the  Equator  to  the  Poles,  or  by  the  mix- 
ture of  the  superior  and  inferior  strata  on  the  sides  of 
banlES.     Having  also  alluded  to  some  of  the  phenomeaa 
connected  with  the  temperature  of  the  Ocean  in  a  pre* 
cedii^  part  of  the  Paper,  we  conclude  by  adding 
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CojUaining  the  Restdts  of  some  Observations  made  by  late  T^amgators  on  the  Tempentture  of  the  Oceans  ai  varkmt 

Depths  behw  its  Surface. 


Poaltion. 

TcmpeTilure  of  ihi? 

TmpBaixn 

CoLumn* 

Tcmprfittuiv 

Namu  d*  Obs«rrers. 

tMit^ 

Xm^Md^ 

^Iv. 

4(iQnd«di«i. 

80«  O'R 

,  &*  0'  E. 

40«.0 

2!l*J 

120 

36-3 

6»J 

Sear«£by. 

79    4 

5    4 

34,0 

29.0 

13 

3L0 

2.0 

Ditlo. 

,  ,*« 

37     1 

33.8 

4.S 

Dllto. 

*  4  <  i« 

57 

34.5 

5  6 

Ditto. 

«   i^   V 

100 

36.0 

7.0 

DrlUw 

*  *«  ■ 

•  -»  «  * 

400 

36.0 

7.0 

DiUa, 

79' '4' 

'5  33' 

3d.O 

29,0 

7.10 

37.0 

s.o 

DitlOi 

78    2 

0  10  W. 

36.0 

32,0 

761 

38.0 

6.0 

DiUa. 

7B    0 

40.5 

■ ,  ■  ■ 

113 

3!.0 

, .  •  * 

Lord  Malgrtve. 

11     4 

's'ai)  E. 

30,0 

29-0 

50 

29.3 

0.3 

Scareibf . 

i  ■  > « 

,*«  > 

100 

31.0 

2.0 

DtlUi.                               1 

77  15" 

'sib 

16 .0 

29.3 

20 

29.3 

0.0 

Dilta, 

1  *  > « 

40 

2U.3 

0.0 

Ditlo. 

. » * » 

» * .  * 

GO 

30.0 

0.7 

DiUoi. 

* . »  ., 

\..\ 

100 

30.0 

0,7 

DrUo. 

76' 34' 

10*50 

25,0 

solo 

20 

31.0 

10 

DitUi, 

■  •  *« 

«  -.  ■ 

40 

35.0 

6,0 

DiUo. 

•  *«. 

•  . «  ■ 

60 

,       34.0 

4.0 

Ditto.                               \ 

•    * .  •  • 

M  *.* * 

IQU 

34.7 

4.7 

Dilto, 

76*16' 

10  so 

16,0 

m'z 

20 

28.9 

0.3 

DiUo. 

, , .  i 

50 

28,3 

0.0 

Ditto. 

4  -  *  ^ 

•  • , 

123 

30,0 

1.7 

Ditto, 

*9     0' 

12.0 

28.8 

50 

3K8 

. ,  * . 

Ditta. 

* .  ♦ , 

« . .  a 

123 

33.8 

*,., 

Diuu. 

-''*-*• 

«  ta  fr 

*  *  > . 

230 

33  3 

-» * , 

Dill«. 

nn 

m>  m  w. 

*  .  t  « 

34.0 

314 

32,0 

2.0 

75     2 

IO&  14 

SKO 

30,0 

94 

31.25 

1.75 

Pirry.                               1 

73  37 

77  m 

■ ,  *  < 

34.5 

SO 

32.0 

2.5 

tkin. 

73  35 

as  1 

S9,0 

34.0 

185 

34.0 

. « . . 

P*rff. 

Winter 

Barbotir 

"16.0 

+28.0 

5 

30  0 

2.0 

Diilo. 

72    7 

la  11  w. 

42.0 

34.0 

lis 

20  0 

6.0 

Ditt(h 

7%    d 

76    0 

31,0 

30.5 

IJO 

30*25 

0.25 

Diuci, 

n  0 

73    0 

33,0 

32.0 

75 

32.25 

0.25 

Ditto, 

71  24 

71     0 

38.0 

35,0 

m 

31  0 

2.0 

Ditla. 

m   0 

50,5 

. .  >  > 

673 

32.0 

*  -  * . 

torti  Mulgrott, 

GS  2fi 

mlk 

w.o 

32.0 

35 

31,5 

0.5 

Purrf* 

68  24 

eS  32 

31.0 

30.5 

170 

30.3 

0.0 

Ditto. 

GJ    8 

2&.0 

30.0 

318 

30.0 

Ditto. 

m  \i 

60     5 

31.5 

32.0 

770 

33.0 

UO 

Ditto.                                       ; 

G3  IB 

m    5 

34.0 

32.0 

1       146 

34.0 

2,0 

Ditto.                                1 

*  We  reoooHneiid  tbt  whole  of  Cordier's  Paper  to  the  particu-  Journal,  edited  by  Professor  Jameson.  M.  Cordier  lias  alio  Iwea 
ktt  altentbn  of  our  leaders.  A  transUtion  of  it  may  be  seen  in  occnpied  with  some  experiments  of  bis  own  on  this  higMy  inleraetiaf 
the  Xth  and  Xlth  nambers  of  the  Edikbwrgk  New  PhUoigphicai    subject,  for  which  the  learned  wait  with  Impetieiiee. 
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PMiUao. 

TftBiper* 

nreof  th* 

jgwrm^ 

SSfni 

-^ 

NiOMs  of  Olwenrers. 

lAUhidh 

1-ft^n.d^. 

Air. 

W»ttf. 

68«   tyN. 

62*  rw. 

ai»o 

3I'0 

609 

270.0 

4»0 

Parfy. 

00    0 

30.0 

34.5 

200 

33.25 

1.25 

Dltux. 

67© 

4a.  5 

•  ■  >  < 

810 

26.0 

...» 

Lord  MdgrtTl. 

61    11 

31    12* 

48,0 

47,5 

320 

44.25 

3.25 

P^rry. 

60  44 

59  20 

100     , 

30.0 

« « *  • 

,     Roit. 
DhitK 

60  44 

59  20 

« ■  ■  * 

i . .  * 

200 

29.0 

* .. . 

-  ■  «•■ 

m  ^  *  % 

«   i  .  • 

400 

28.0 

.  •  • . 

Ditto, 

■  ■-.■  ■« 

'  *  *  4 

r   *       . 

660 

25.5 

» »  . 

Dittu, 

59  40 

47*46* 

35.0 

37.0 

260 

39.0 

2  0 

Pairy, 

5S  52 

48  12 

38.5 

3S.5 

290     1 

38.75 

0.25 

OHIO. 

57  44 

47  31 

46.0 

45.0 

650 

40.5 

4.5 

Capt.  PraaUifl. 

57  39 

13  31 

50.0 

49.5 

140 

47.8 

1.7 

PiUTy. 

57  26 

25  n 

49.0 

49,0 

130 

46.0 

1.0 

Ditto. 

57    0 

17  52 

£0.5 

50.0 

100 

49.0 

1.0 

Ditto. 

56  59 

24  33 

49.0 

48.5 

1020 

45.5 

3.0 

Djtio. 

39    4 

13     8 

72.5 

69.1 

138 

56.0 

13.1 

Rolzebae, 

39  27 

12  57 

71.1 

68.5 

100 

56.7 

J  1.8 

Dillo. 

37    3 

399  17 

63.0 

61.0 

10 

59.5      1 

1.5 

Dilto. 

m    9 

148     9 

73.0 

71,9 

25 

67,1 

11.8 

Ditto. 

•  *  >  1 

d » *  > 

100 

52.6 

19.1 

Dttlo. 

■  > .  * 

300 

44.0 

27,9        1 

Ditto. 

36""o* 

is^o' 

72.5 

75^0 

95 

74.7 

1.7 

Kruj^pnttenlp 

3S  51 

147  38 

75.0 

72.0 

100 

51.0 

21.0 

Kotzebue 

29  24 

199  26 

75.0 

74,0 

100 

62.0 

12.0 

Ditto. 

27  50 

152  22 

77A 

77.0 

200 

51.5 

25  5 

Ditto. 

23    3 

161  56 

•  •  •  ■ 

78,0 

25 

75.0 

3.0 

EruncDitcrn. 

*  a  w  t 

•  *  * « 

50 

70.5 

7.5 

Ditti>. 

» *  »#• * 

9  .  .  > 

p  *  *  • 

1^ 

61.5 

6  5 

Ditto.                               , 

20*36' 

S3  30 

*  •  *  . 

83.0 

lOOQ 

45.5 

37.5 

Sibiiic. 

9  25 

205    Q 

85>7 

87.4 

100 

49,5 

37.9 

Koi2«bue. 

9  21 

2»)4  44 

84.0 

S3.0 

250 

77.0 

6.0 

Ditto. 

8  59 

204  24 

85.0 

87.0 

100 

56.2 

30.6 

Dilto. 

2  55 

fe*   A  ■<«  *                         ' 

81 .0 

Sl.O 

10 

61. 0 

0.0 

BUdh. 

2  50      , 

*>■!»«« 

83.1 

64.5 

90 

ii.O 

3.5 

Dillo. 

0  00 

75.5 

74.0 

85 

66.0 

8.0 

Wm!«>  and  B%jkj. 

0  00      1 

17/'  5' 

S3.0 

S2.5 

300 

55.0 

27.5 

Kotiebii«. 

0  56  S.  1 

146  16 

82.0 

82.0 

100 

60,0 

22.0 

Kmsenstem. 

3  26 

T  59  B. 

<  1 « • 

73.0 

1000 

42.0 

31.0 

WaucKope. 

15  26 

133  42  W. 

79.8    1 

60.0 

10 

79,0 

1.0 

KoiKcbue. 

IS  17 

124  56 

79  »2 

78.5 

125 

68.5 

10.0 

Ditto. 

21    0 

■••«>« 

72.5 

70.0 

80 

70.0 

0.0 

Wales  Bud  Bay]«y. 

30  39 

345  33 

68  0 

67.0 

35 

49  5 

17.5 

Rtit£ebue. 

34  44 

60.5 

59.0 

100 

57.0 

2.0 

W^lti  and  Bayley. 

55  40 

47,0 

40  5 

110 

51.5 

11.0 

1     Btadh. 

44  17 

sjli' 

57.6 

54.9 

196 

36.8 

16.1 

Efitzebne. 

Solar  Radiation. 

(262.)  Of  the  general  laws  which  inflaence  the 
radiation  of  caloric,  we  have  already  treated  under 
Heat.  It  will  be  our  object  in  this  part  of  the  Essay 
on  Meteorology,  to  direct  the  reader's  attention  to  two 
beaatHbl  examples  of  its  power,  denominated  Solar  and 
TerreUrial  Radiation. 

(263.)  Many  distinguished  Philosophers  have  been 
occupied  with  the  delicate  and  abetruse  researches  con- 
Bected  with  the  general  question  of  radiation ;  but  before 
<hc  publication  of  Mr.  Daniell's  Meteorological  Essays^ 
tibe  subject  of  Solar  Radiation  had  hardly  been  eman- 
cipated from  the  r^on  of  conjecture.  Dr.  Wells,  it  is 
true,  in  his  Euay  on  Dew,  bad  shown  its  important 
relations  to  the  vegetable  kingdom,  but  scarcely  any 
accurate  attempts  had  been  made  to  estimate  the  de« 
pee  of  Solar  iufluence  in  any  latitude,  or  at  any  eleva- 
tion abo^e  the  sea. 

(264.)  Mr.  Daniell  published  his  Essays  in  1823, 
maad  it  may,  perhaps,  surprise  the  reader  of  an  afler  Age 
to  learn,  that  at  that  date,  and  even  at  the  time    at 


which  we  are  writing,  no  satisfactory  answer  can  be  DiflSciilty  of 
given  to  the  question — What  is  the  maximum  calorific  ©buiningatt 
impression  which  plants  are  subject  to  in  any  latitude  ?  l^^^^^ 
And  influenced  as  the  atmosphere  is  by  the  varying  tem-  power, 
peratures   of  the  terrestriitl  substances  acted  upon  by 
the  Solar  power,  it  becomes  an  interesting  branch  of 
Meteorological  inquiry  to  examine,  in  all  its  generality, 
the  principal  conditions  of  this  problem. 

(265.)  We  shall,  therefore,  direct  the  reader's  atten-  Experi- 
tion,  in  the  first  place,  to  Mr.  Daniell's  researches  on  J^^g  «( 
this  subject,  and  briefly  review   some  of  the  objec-     '*    "** 
tions  that  have  been  urged  against  them ;  at  the  same 
time   earnestly    impressing    the    importance     of   the 
question  on  the  attention  of  the  Philosophical  inquirer. 
The  thermometer  employed  by  Mr.  Da^iiell   in  his  ex- 
periments on  Solar  Radiation  was  of  the  register  kind, 
of  a  large  range,  having  its  bulb  covered  with  black 
wool,  and  placed  for  observation  about  an  inch  above 
the  Southern  border  of  some  garden  mould,  with  a  full 
exposure  to  the  Sun.     Mr.  Daniell's  results  are  con- 
tained in  the  following  Table. 
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Table  XLIX. 


Months. 

January 

February 

March  

April  ......... 

May 

June 

July 

August . .  ...... 

September 

October 

November 

December 


MMnmasi* 
tiiaair. 


39».6 
42.4 
50.1 
57.7 
62.9 
69.4 
69.2 
70.1 
65.6 
55.7 
47.5 
43.2 


M«HBiiMsl>      MndBram 
afiwMof  fiirccefnlu 


4»4 
10.1 
16.0 
28.1 
30.5 
3^.9 
35.8 
33.1 
32.7 
27.5 
6.7 
5.4 


120 
36 
49 
47 
57 
65 
55 
59 
54 
43 
24 
12 


(268.)  In  the  next  Table,  derived  also  from  the  Meti 
authority  of  Mr.  Daniell,  are  recorded  the  mean  resulU  olq 
of  five  other  sets  of  experiments  directed  to  the  same  ^*^% 
point 

Table  LI. 


Solar  Radia- 
tion Taries 
with  the  de- 
clioationi 


and  also 
during  the 
different 
hours  of  the 
day. 


Experi- 
ments to 
illustrate  it. 


(266.)  From  this  Table  it  appears,  that  the  power  of 
the  Solar  Radiation  varies  with  the  declination.  The 
greatest  intensity,  it  will  be  remarked,  occurs  in  June, 
while  the  maximum  mean  temperature  of  the  atmo* 
sphere  does  not  take  place  till  July,  This  beautiful 
arrangement  of  nature  has  no  doubt,  as  Mr.  Daniell  pro- 
perly remarks,  an  important  influence  upon  the  processes 
of  fructification,  in  the  whole  range  of  the  vegetable  king- 
dom.  Agriculturists  are  well  aware  of  the  advantage 
of  direct  Solar  heat  in  the  flowering  of  wheat  and  other 
corn  crops ;  an  advantage  which  is  never  compensated 
by  any  elevation  of  temperature  under  a  clouded  sky. 

(267.)  But  not  only  does  the  power  of  the  Solar 
Radiation  vary  with  the  declination,  and  change  with  the 
successive  seasons  of  the  year,  but  during  the  day  it 
likewise  undergoes  great  modifications,  increasing  with 
the  altitude  of  the  sun  from  its  appearance  in  the  East 
until  it  has  a  little  passed  its  meridian  splendour ;  and 
again  declining,  till  evening.  In  order  to  determine  the 
system  of  changes,  Mr.  Daniell  selected  a  perfectly  calm 
and  cloudless  day  in  June,  and  his  results  are  registered 
in  the  following  Table. 

Table  L. 


A.  M.  9>» 

n 

10 

}?* 

Hi 
12 
P.M.   Oi 

1* 
2 

21 
3 

I' 


TcmBcratan 
Inttenn. 


93*» 
103 
111 
119 

124 
125 
129 
132 
141 
140 
143 
138 
138 
132 
124 
123 
112 
106 
100 


Means 124} 


68° 

69 

70i 

71 

714 

72| 

73 

74 

7^ 

75 

75i 

76 

76i 

77 

76 

77 

76 

75 

73 


25" 

34 

40{ 

48 

62J 

52l 

56 

58 

66| 

65 

674 

62 

614 

55 

48 

46 

36 

31 

27 

"sir 


Tin.. 

roNccftiha 

A.M.    9i 

32» 

lOi 

46 

Hi 

55 

12i 

63 

P.M.     li 

65 

2i 

63 

3i 

58 

4i. 

49. 

H 

85 

n 

29 

(269.)  At  the  time  Captain .  Sabine,  w.as  engaged 
in  his  inquiries  .  with  Captain  Kater's  pendulumin 
the  tropical  regions,  he  undertook  to  repeat  Mr. 
Daniell's  experiments.  His  first  observations  were 
made  at  Sierra  lieone,  and  are  recorded  in  the  two 
succeeding  Tables.  The  numbers  in  the  colunui  marked 
1,  are  the  means  of  two  thermometers,  one  having  a 
silvered  and  the  other  a  blackened  bulb.  Those  re- 
corded in  No.  2.  were  derived  from  a  thermometer 
with  a  blackened  bulb.  The  results  of  No.  3.  are  from 
a  similar  thermometer  placed  in  vacuo  in  a  glass-case. 
No.  4.  indicates  the  temperature  derived  from  a  ther- 
mometer in  the  same  glass-case  with  No.  3.  but  having 
its  bulb  enclosed  in  a  double  case  of  polished  silver, 
not  in  contact  with  the  glass  or  bulb.  No.  5.  denotes 
the  numbers  derived  from  a  diflferential  thermometer 
placed  in  vacuo,  the  sentient  ball  being  coloured  darkj 
and  the  other  enclosed  in  a  double  case  of  polished 
silver.  The  divisions  of  this  last  were  according  to 
the  millesimal  scale. 

Table  LII. 


Capta 
bine's 


tbeia 
sab)«< 
Sietia 


A.M.IO* 

He.  I, 

&5*0 

ttiffrnt- 

15^.7 

Ha,^ 

N&.4, 

|N«.a. 

CUtT^tMnna* 

!10-.0 

^ 



70* 

■ 

11  leo.o 

93.0 

13.0 

109.0 

— 

— 

78 

80,2 
81A 

9L5 
88.0 

IK3 
6.9 

105.0 
109.0 

102 

7.0 

82 

ai, 

K9M. 

1  Mflpo  deiir  imd 
I  wind  f  rahtniflf - 

2 

sojp.o 

4.1 

109.5 

102 

7,5 

64 

Liff&t  elduilL 

3 

83.4  9K0 

7.6 

118.0 

107 

u.o 

70 

Cle*r. 

4    S2,9]9O.0 

7.1 

116,0 

103 

8.0 

53 

vnn^dj'agtwtj. 

5    81.4  83.5 

2.1 

100*0 

98 

2,0 

^ 

5|^S0. 081.5 

i  '-* 

86  J 

86 

0,0 
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Table  LIII. 


^«S» 

N«,l. 

H«^L 

K«.l* 

Ka.4. 

QlfhT' 

fl9.5. 

h^M^*^d 

80*0 

95*0 

15^0 

no* 

102* 

8" 

69* 

10 

S0.5 

93.0 

12.6 

HO 

105 

S 

79 

U 

80.0 

u.o 

14-0 

110 

105 

5 

B^ 

12 

80,2 

98.5 

18.3 

115 

JOS 

7 

93 

RM,   1 

80.8 

95.0 

15.2 

ua 

108 

10 

BB 

2 

81,0 

97.0 

16,0 

118 

TIO 

8 

11 

3 

83,0 

90,6 

7,5 

113 

105 

S 

£9 

4 

82.5  1 

89.5 

7.0 

109.5, 

102 

7.5 

59 

rfl». 


(270.)  Other  experiments  tending  to  like  results 
vere  performed  by  Captain  Sabine,  at  Bahia,  on  the 
eoast  of  Brazil,  and  at  Port  Royal  in  the  Island  of 
Jamaica ;  and  from  their  united  testimony,  compared 
with  that  derived  from  his  own  experiments  in  London, 
If  r.  Daniell  was  led  to  the  conclusion,  that  the  inten- 
sity of  the  Solar  Radiation  diminishes  as  we  approach 
the  Equator.  This  distinguished  Meteorologist  be* 
came,  also,  confirmed  in  his  views  on  the  subject,  when, 
by  referring  to  some  experiments  performed  by  Cap- 
tain Parry  at  Melville  Island,  he  found  greater  effects 
recorded  than  were  obtained  in  the  same  month,  in 
the  Yicinity  of  London,  thereby  intimating  an  increase 
of  Solar  Radiation  as  we  advance  to  the  North.  The 
results  for  Melville  Island  are  entered  in  the  next 
Table. 

Table  LIV. 


SMi. 

TtaM. 

Sob. 

.     Sh.de. 

z>i9ta»» 

llaich  16. 

A.M.  9" 

+24» 

-24 

48 

10 

+27 

-23 

50 

11 

+28i 

-22 

50J 

12 

+29 

-21 

50 

P.M.   3 

+19 

-13 

32 

March  25. 

12 

+30 

-25 

55 

P.M.   1 

+17 

-22 

39 

2 

+25 

-22 

47 

3 

+21 

-22 

43 

(271.)  Mr.  Daniell's  views  on  this  subject  were, 
moreover,  strengthened  by  some  interesting  remarks  of 
Seoresby,  in  his  Account  of  the  Arctic  Regions.  The 
ferce  of  Ibe  Sun's  rays,  observes  that  enterprising  man, 
is  sometimes  remarkable.  Where  they  fall  upon  the 
snow-clad  surface  of  the  ice,  or  land,  they  are  in  a 
great  measure  reflected,  without  producing  any  mate- 
rial elevation  of  temperature ;  but  when  they  impinge 
on  the  black  exterior  of  a  ship,  the  pitch  on  one  side 
occasionally  becomes  fluid,  while  ice  is  rapidly  gene- 
rated at  the  other;  or,  while  a  thermometer  placed 
against  the  black  paint-work  on  which  the  Sun  shines, 
indicates  a  temperature  of  80^  or  90^,  or  even  more,  a 
cold  of  20^  is  sometimes  found  to  prevail  on  the  op- 
posite side  of  the  ship.  This  remarkable  force  of  the 
Son's  rays  is  accompanied  with  a  corresponding  inten- 
uty  of  light. 
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(272.)  To  form  some  estimate  of  the  "temperature 
referred  to  by  Mr,  Seoresby,  the  author  of  the  Meteoro* 
logical  Essays  performed  the  following  experiment. 
He  covered  the  bulb  of  a  thermometer  with  pitch  to 
the  thickness  of  about  one-tenth  of  an  inch,  and  suf- 
fered it  to  'remain  till  it  had  become  quite  hard.  He 
then  held  it  at  some  distance  from  a  fire,  and  remarked 
the  following  temperatures.  At  110^  the  .pitch  might 
have  been  moulded  into  any  foni},  and  from  120^  to 
136^  it  rapidly  approached  fluidity,  and  at  the  latter 
temperature  dropped  from  the  ball.  The  degree  de- 
noted cannot,  therefore,  be  placed  lower  than  120®; 
and  if  ice  were  forming  at  the  same  time  in  the  shade, 
the  force  of  the  Solar  Radiation  could  not,  Mr.  Daniell 
observes,  have  been  less  than  90®. 

(273.)  Another  observation  of  Mr.  Seoresby  is  ad- 
duced by  Mr.  Daniell  in  confirmation  of  the  subject. 
The  Sun  broke  through  the  clouds,  says  the  former 
observer,  and  produced  a  powerful  effect  upon  the  tem- 
perature. At  two  A.  M.  the  thermometer  was  3®  or  4® 
below  zero.  At  eight  o'clock  it  was  -f  6®,  and  at  ten 
A.  M.  about  14®  in  the  shade.  But  the  genial  influence 
of  the  Sun  was  still  more  striking.  In  sheltered  air,  it 
produced  the  feeling  of  warmth ;  the  black  paint-woric 
of  the  side  of  the  ship,  on  which  the  Sun  shone,  was 
heated  to  a  temperature  of  90®  or  100®,  and  the  pitch 
about  the  bends  became  fluid.  Thus,  while  on  one 
side  was  uncommon  warmth,  on  the  other  was  intense 
freezing.  The  radiating  force  of  the  Sun,  therefore, 
must,  Mr.  Daniell  thinks,  have  been  80®  in  the  month 
of  April. 

(274.)  Since  the  publication  of  Mr.  Danieirs  Essays^ 
the  subject  of  Solar  Radiation  in  the  Polar  regions  has 
been  resumed  by  Dr.  Richardson,  the  naturalist  to 
the  expedition  under  Captain  Franklin,  and  pursued 
with  an  earnestness  worthy  of  their  splendid  enter- 
prise. In  an  Appendix  to  Captain  Franklin's  Second 
Journey,  Dr.  Richardson,  Captain  Back,  and  Lieu- 
tenant Kendall  have  furnished  the  results  of  many 
interesting  experiments ;  and,  although  they  are  not  in 
all  cases  capable  of  comparison  with  each  other,  in  con- 
sequence of  the  different  results  obtained  by  mercurial 
and  spirit-of-wine  thermometers,  yet  many  most  valu- 
able conclusions  may  be  drawn  from  them. 

(275.)  In  the  first  place  it  may  be  fairly  inferred 
from  the  register  kept  by  Captain  Back  and  Lieu- 
tenant Kendall,  that  the  force  of  Solar  Radiation  varies 
with  the  declination,  and  is  some  function  of  it .  This 
will  be  apparent  from  the  next  Table,  which,  though 
not  embracing  the  whole  circuit  of  the  year,  affords 
very  strong  evidence  in  favour  of  such  a  supposition. 

Table  LV. 


Daniell's 
eitimate  of 
the  temper- 
atures re- 
ferred to  by 
Seoresby. 


Another 

observation 

ofScortiby* 


Observa- 
tions on 
the  Fblar 
regions  by 
R^ardsoBi 
Back,MKl 


SoUr 
Radiation 
varies  with 
the  declina- 
tion. 


Y-r. 

VdBft. 

MMftont 

1826 

November 

10®.78 

December 

6.99 

1827 

January 

15.29 

February 

34.55 

March 

45.16 

April 

53.18 

58 
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These  results  were  obtained  by  the  aid  of  spirit  ther- 
mometers ;  the  bulb  of  that  exposed  to  the  solar  in^ 
fluence  beinc^  cohered  with  thin  paper,  blackened  with 
China  ink  and  indigo,  and  sheltered  from  the  wind  by 
a  thin  glass  bottle,  and  the  other  protected  from  the 
eflbcts  of  radiation  by  two  metal  cylinders.*  The  hours 
of  obserration  from  which  the  results  of  the  preceding 
Table  were  deduced,  were  8,  10,  and  11  ▲.  m.,  and  1, 
2,  and  4  P.  iff. ;  and  after  the  middle  of  February,  an 
i^>servation  was  also  regularly  made  at  noon.  The 
maximum  excess  of  temperature  derived  from  the  direct 
action  of  the  Sun  above  the  tempeiuture  indicated  at 
the  same  time  by  the  thermometer  in  the  metal  cylin- 
ders was  always  recorded  by  the  obsenrers. 

(276.)  The  same  principle  also  is  confirmed  in  some 
degree  by  the  results  obtained  for  the  months  of  May, 
July,  and  August,  by  Dr.  Richardson,  with  the  aid  of 
S!^r^  merourial  thermometers  employed  under  the  same  cir- 
^^'^  "•  cumstances  as  the  preceding.  These  are  shown  in  the 
next  Table,  and  though  so  limited  and  brief,  are  to  be 
highly  valued,  in  the  infancy  of  an  inquiry  like  the  pre- 
sent, obtained  as  they  were  under  circumstances  so 
trying  and  difficult 

Table  LVI. 


Tablb  Lvn. 


Confinncd 
by  wms 
expsn* 


y«n; 

u^ 

ItenFom 

1827 

May 

July 
August 

35^.39 

28.00 
26.12 

Variooi 


obtained  ia 

thePoUr 

ngioni* 


It  must  be  remarked,  however,  that  some  little  un- 
certainty exists  in  the  numbers  from  which  the  results 
for  July  and  August  were  obtained,  on  account  of  the 
observer,  Mr.  Dease,  having  lent  his  watch  to  the 
Eastern  detachment  of  the  expedition,  a  sacrifice  which 
was  however  repaid  by  other  interesting  results. 

(277.)  The  following  Table  contains  the  maximum 
temperatures  that  occurred  during  the  expedition,  con- 
nected with  the  Solar  Radiation,  the  highest  and  lowest 
temperatures  of  the  air  in  the  shade,  and  the  difference 
between  the  temperature  at  sunrise,  which  was  gene- 
rally the  lowest  in  the  twenty-four  hours,  and  that  at 
two  p.  M.,  which,  on  an  average,  was  the  highest.  All 
the  observations  are  thrown  into  periods  of  ten  or 
deven  days. 

•  The  thermometer  was  enclosed  in  a  brass  cvlinder,  an  inch 'and 
a  half  in  diameter,  having  a  cover  and  bottom  ot  the  same  material, 
fitted  loosely  to  obtain  a  free  passage  to  the  air.  This  brass  cylin- 
der was  shut  up  in  another  cylinder  of  tinned  iron,  four  Inches  In 
diameter,  which  also  gave  free  admission  to  the  air.  This  apparatus 
completely  anwered  the  intended  purpose ;  for  even  when  the  Sun 
shone  brightly  on  the  outer  case,  the  enclosed  thermometer  indicated 
as  low,  and  frequently  a  lower  temperature,  than  one  hung  in  the 
most  shady  spot  that  could  be  selected. 


Mtslmn 

hsi*. 

IndlcAtodby 
a  blackened 

bUelMiMd 

Masliimm 
Tampcratora 

ofALTlntha 

IVuiueiBiaia 

inSamhlM 

ttAixinit» 

iaikathada 

Tsiiir 

thaShad*. 

Shaia. 

tt«la. 

adhmitea. 
aadtr.M. 

Sept  1825. 

1-10 

. .  •• 

.  •  •  • 

+65».0 

+33»j0 

2«.0 

11-20 

•  •  •  • 

. .  •  • 

+60.5 

+36.8 

8.2 

21-30 

•  • .  • 

.... 

+52.6 

+33.7 

4.8 

October. 

1—10 

t  • . . 

•  •  •• 

+40.3 

+13.4 

7.2  : 

10—20 

+50.0 

+25.2 

+32.0 

+  6.8 

6.1    1 

11-31 

+30.0 

+17.5 

+31.0 

-18.0 

4.5    ' 

November. 

1  —10 

+28.0 

+35.0 

+32.5 

-20.5 

4.6 

11  —20 

+32.0 

+28.2 

+18.0 

-22.0 

3.6 

21  —80 

^0.0 

+17.5 

+29.4 

-12.0 

1.5 

December. 

1—10 

+44.5 

+28.0 

+27.5 

-42.6 

2.7 

11—20 

+11.0 

+16.0 

-   0.5 

-29.3 

2.6 

21—31 

I  4.8 

+25.5 

-  5.0 

-47.5 

1.9 

Jan.  1826. 

1—10 

•  •  *• 

+23.0 

-  8.8 

-49.0 

3.3 

11—20 

* .  •  • 

+27.0 

-  3.0 

-38.0 

0.9 

21—31 
February. 

+17.0 

+42.0 

+11.8 

-47.5 

5.5 

+  8.a 

+30.0 

-  3.0 

-39.0 

3.1 

11—20 

+39.0 

+57.0 

+27.8 

-36.0 

6.8 

21—28 
March. 
1—10 

+38.5 

+50.9 

+22.1 

-34.6 

4.4 

+50.8 

+46.0 

+31.8 

-29.8 

10.3 

11—20 

+62.0 

+65.0 

+  7.2 

-43. Q 

22.0 

«1-31 

AprU. 
1-10 

+62.0 

+65.0 

+20.5 

-31.0 

18.2 

+90.0 

+51.0 

+93.7 

-19.7 

16.6 

11—20 

+82.0 

+42.7 

+41.6 

—  1.0 

16.4 

21-30 
May. 
1—10 

+52.6 

+23.5 

+34.0 

-  6.5 

14.3 

+71.6 

+32.3 

+45.0 

+  1.0 

13.1 

11—20 

+85.5 

+42.8 

+51.6 

+17.5 

12.0 

21—31 

+85.0 

+25.0 

+61.0 

+28.0 

20.2 

June. 

1—10 

+97.0 

.... 

•  •  •• 

.... 

.... 

U— 20 

«... 

.... 

• . .  • 

.... 

.... 

21—30 

.... 

.  •  •  • 

. .  •• 

.  •  •• 

July. 

1—10 

•  •. . 

• . .  • 

•  • . . 

.... 

.... 

10—20 

+99.0 
+107.0 

+35.0 

+80.0 

+37.0 

18.9 

21—31 

August. 

1-10 

+38.5 

+73.0 

+34.0 

13.7 

+109.5 

+42.0 

+74.0 

+33.5 

13.1 

11—21 

+97.5 
+109.0 

+32.0 

+71.0 

+41.5 

5.1 

21-31 

^41.5' 

+64.7 

+35.0 

15.2 

(278.)  Amidst  the  cheeriess  solitude  of  the  fort  im-  Hanir 
mortalized  by  the  name  of  the  English  Franklin,  the  JfJjJ 
entire  month  of  May,  and  the  greater  portions  of  July  ^^  j 
and  August,  were  dedicated  to  the  ohject  of  watching  and  J^ 
the  power  of  the  Solar  Radiation,  during  many  successiYe 
hours  of  the  day.     In  the  next  Table  the  results  of 
the  first  mentioned  month  are  recorded,  and  embrace 
twelve  successive  observations  for  each  day,  the  i 
being  all  denoted  by  asterisks. 
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_+ 
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Tune  of 
maximam 
force  of 
SoUr 
RadlaUon, 


(279.)  The  means  of  the  successive  columns  of  this 
valuable  Table  are  recorded  in  that  which  next  follows ; 
and  it  appears  from  a  comparison  of  the  diflferent  nu- 
merical results,  that  the  force  of  Solar  Radiation  is  at 
its  maximum  when  the  Sun  is  on  the  meridian,  but 
that  the  greatest  temperature  in  the  shade  occurs  an 
hour  later.  The  Solar  Radiation  increases  also  from 
the  morning  to  noon,  and  declines  from  noon  to  the 
evening. 

Table  LIX. 


MoBlh. 

Hoar. 

MeanTMi- 

pcntart  In  the 

Shwlcbya 

MercurW 

McMEzeew 

of  a  Blackened 

Mercnrial 

In  the 

SWMhiMw 

May. 

A.M.   5 

3)»79 

60.33 

8 

36.86 

20.41 

9 

38.10 

23.83 

10 

39.02 

26.58 

11 

40.47 

30.09 

Noon 

41.42 

30.75 

P.M.   i 

41.73 

30.15 

2 

41.65 

26.27 

3 

41.61 

23.70 

4 

41.17 

21.14 

5 

40.59 

18.14 

6 

39.45 

15.56 

Graphical 
ilioatratioB 
of  the  power 
of  Solar  Rap 
dtation  ia 
the  Polar 
regions  and 
in  London. 


Remarks 
relating  to 
this  com- 
parifon. 


(280.)  By  contrasting  also  the  last  Tahle  with  the 
horary  observations  of  Mr.  Daniell,  given  in  Table 
XLIX.,  we  shall  arrive  at  some  other  useful  results. 
To  enable  us  to  make  this  comparison  more  readily, 
we  have  in  some  degree  anticipated  a  subject  into  which 
we  shall  hereafler  enter  more  fully,  the  method  of  exhi- 
biting the  alterations  of  atmospheric  phenomena  by 
means  of  graphical  illustrations.  For  this  purpose  fig.  4 
has  been  constructed  from  the  Tables  last  quoted.  The 
horizontal  line  A  B  in  the  diagram  is  divided  so  as  to 
represent  the  times  at  which  the  observations  were 
made ;  and  the  vertical  lines  springing  from  it  repre- 
sent the  mean  temperatures  in  the  shade,  and  the  effects 
of  the  solar  radiation.  Hence  the  curve  E  F  denotes 
the  mean  temperature  in  the  shade  as  recorded  in  Table 
LIX.,  and  the  still  more  irregular  and  dotted  line  C  D  the 
measure  of  the  Solar  Radiation.  The  nearly  uniform 
line  I K  also  in  the  diagram,  denotes  the  temperature 
in  the  shade,  as  registered  in  Table  XLIX.,  and  the 
towering  dotted  curve  G  H  repfesents,  in  like  manner, 
the  unequal  and  varied  effects  of  the  Sun's  radiating 
power.  The  maximum  temperature  of  the  air  in  the 
shade  for  each  hour  during  the  month  is  denoted  by 
the  line  L  M,  and  the  greatest  power  of  the  Solar 
Radiation  for  the  same  hours,  by  the  dotted  line  N  O. 

(281.)  There  is  one  thing,  however,  which  we  must 
mention  with  regard  to  this  comparison,  and  that  is, 
the  curves  for  the  Polar  regions  have  been  constructed 
for  the  means  of  an  entire  month,  whereas  those  repre- 
senting the  labours  of  Mr.  Daniell  are  confined  to  a 
single  day.  At  the  same  time  we  must  also  bear  in 
mind,  that  one  system  of  results  belongs  to  May  and 
the  other  to  June.    Such  are  the  limited  materials  we 


have  to  work  with,  that  v;e  can  ofifer  no  better  method     M< 
of  comparison.  ^^ 

(282.)  If  we  consider  for  a  moment  these  different  ^^ 
curves,  one  of  the  most  obvious  results  is,  that  the*^^ 
power  of  Solar  Radiation  In  the  temperate  and  frigid  J^^ 
zones  is  by  no  means  the  same.     In  the  former  region  ctl  c 
it  would  seem  as  if  the  Solar  power  was  much  more 
capricious  in  its  changes,  thau  in  the  colder  regions  of 
the  North.     The  horary  changes  are  much  more  rapid, 
and  the  entire  aspects  of  the  curves  are  different. 

(283.)  Dr.  Richardson  remarks,  that  the  intensity  of  Dbl 
the  Solar   Radiation  shown  by  the  blackened  ther^  cfcw 
mometer  was  generally  greatest  when  the  sky  was  of  JSJ 
a  deep  blue  colour,  and  it  was  not  much  affected  by  ^g^ 
scattered  clouds,  however  dense,  unless  they  passed  SoU 
over  the  face  of  the  Sun..    The  temperature  produced  *»** 
by  the   Sun's  rays  (except   when  the  exposed   ther- 
mometer was  cooled  by  Southeriy  winds)  generally  in- 
creased, as  might  have  been  expected,  gradually  from 
sunrise  to  noon,  and  decreased  again  to  sunset,  but 
on  an  average  the  radiation  was  found  to  be  more 
powerful  in  the  forenoon,  than  at  corresponding  alti- 
tudes of  the  Sun  in  the  aflemoon.     Dr.  Richardson     . 
also  found  the  radiation  to  be  much  stronger  in  the 
Spring  months  when  the  ground  was   covered  with 
snow,  than  in  the  summer  months  when  the  altitude  of 
the  Sun  was  greater. 

(284.)  The  difference  of  intensity  of  the  Solar  Radiar  lati 
tion  at  equal  altitudes  of  the  Sun  is.  Dr.  Richardson  ima-  *te 
gines,  dependent  upon  variations  in  the  clearness  of 
the  atmosphere ;  and,  perhaps,  the  greater  transparency  ^ 
of  the  air  in  the  Spring,  before  the  snow  disappears,  mm 
may,  as  he  conceives,  be  explained  somewhat  as  follows,  ^ta 
In  the  month  of  March,  for  example,  the  Sun  in  the  lati- 
tude of  Port  Franklin  has  sufficient  power  to  heat  the  at- 
mosphere considerably ;  but  the  snow  then  lies  unmelted 
on  the  ground,  and  the  temperature  sinks  very  low  in  the 
night,  frequently  as  low  as  it  does  at  any  time  during  the 
winter.     Hence  the  cold,  during  the  night,  causes  much 
of  the  moisture  of  the  atmosphere  to  be  deposited  in 
the  form  of  hoar  frost ;  whilst,  on  the  other  hand,  the 
warmth  which  the  air  acquires  after  sunrise  renders  its 
solvent  power  greater  than  the  slow  evaporation  from 
snow,  cooled  most  frequently  below  zero,  can  satisfy. 
The  consequence  is,  that  all  the  haze  or  mist  floating 
in  the  air  is  completely  dissolved  shortly  afler  sunrise* 
and  the  sky  becomes  clear  to  a  degree  which  is  un- 
known there  in  the  summer,  or  in  any  season  in  more    . 
Southerly  latitudes.     The  greater  haziness  of  the  sky 
afler  the  Sun  has  passed  the  meridian,  probably  de- 
pends in  some  degree  on  the  currents  of  air  produced 
by  the  heat  of  the  Sun,  mingling  portions  of  the  atmo- 
sphere at  different  temperatures. 

(285.)  During  the  summer,  the  power  of  the  Son  m 
was  perceived  to  be  the  greatest,  when  partial  thunder-  Uoiq 
clouds  were  floating  over  a  deep  blue  sky,  and  afler  a.JJ** 
few  large  drops  of  rain  had  fallen.  When  the  Sun  shone  ^ 
out  at  such  times,  its  heat.  Dr.  Richardson  remarks,  j^ 
was  very  oppressive. 

(286.)  The  highest  peak  of  a  chain  of  hills,  distant 
about  forty  miles  from  Bear  Lake,  was  visible  in  clear 
weather ;  and  in  particular  states  of  the  atmosphere  a 
considerable  portion  of  the  range  was  seen,  so  that  the 
amount  of  refraction  of  the  air  was  in  some  degree  q^ 
indicated  by  the  extent  of  hill  that  appeared  over  the  witi 
low  intervening  grounds.     The  refraction  measured  in  tioe 
this  way  was  greatest  in  a  clear  sky,  when  the  tempera-^ 
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lure  hoil  been  very  low  in  the  ni^h(,  hut  was  rising 
rmpidty  hi  tbe  day,  evidently  through  the  influence  of 
Solar  Radiation. 

(2S7.)  The  whole  of  Mr*  Doiiiell*s  inquiries  led  him 
to  the  conclusionf  that  the  power  of  Solar  Hadiattou  in 
the  atmosphere  increases  from  the  Equator  to  the 
Foles.  This  opinion  of  Mr.  Daniell  has  not  been  with- 
out Its  opponents.  In  the  Afimtl&t  de  Chimie  for 
Aiig;ost  1624,  the  accuracy  of  the  experiments  on  whidi 
il  b  grounded,  has  been  questioned.  It  has  been 
urged  that  the  thermometers  were  influenced  by  the 
▼•gelation  on  which  they  rested,  that  they  were  not 
ahrays  placed  at  equal  distances  from  the  ground  and 
firoiii  the  vegetation  which  covered  it,  nor  were  they 
e<|ually  secured  from  the  action  of  currents  of  air.  Mr. 
Danitil,  in  his  reply  to  these  objections  in  the  XVIIIlh 
Totume  of  the  Journal  of  the  Royal  Institution,  oh- 
ienres  that  there  is  ample  room  far  allowances  of  this 
leind.  and  yet  to  save  the  conclusion,  that  tlie  power  of 
SoUr  Radiation  is  less  between  the  tropics  than  in 
higher  latitudes. 

(288.)  Mr*  Fog^o  in  advertin*]^  to  the  same  subject, 
in  the  XXVIIth  number  of  the  Edinburgh  Phitoxophkal 
Journal^  is  of  opinion,  that  Mr.  Daniell  has  conlbunded 
the  actual  power  of  the  Sun's  rays  with  the  excess  of 
temperature  indicated  by  a  thermometer  exposed  lo  the 
Sun  above  the  temperature  of  the  air,  and  that  the 
satuatious  of  the  thermometers  of  observation  were  not 
free  from  objection.  Captain  Sabine's  thermometer 
with  a  blackened  bulb,  and  covered  with  black  wool, 
when  placed  on  grcus^  did  not.  Mr,  Fogpro  thinks,  pre- 
sent the  full  measure  of  the  solar  influence  in  the 
experiments  at  Bahia.  In  support  of  this  opinion,  he 
adduces  some  experiments  of  his  own,  performed  near 
Edmburgh,  on  the  7th  of  July.  On  a  part  of  that 
day»  when  the  temperature  of  the  air  was  59°,  with  a 
brisk  wind,  he  cxposeti  a  large  thermometer,  having  its 
ball  covered  with  black  wool,  to  the  direct  rays  of  the 
Sun,  but  unsheltered  from  the  wind.  On  exposing  the 
instrument  to  the  direct  action  of  the  Sim,  it  rose  to 
9b^  in  ten  minuter.  By  laying  it  horizontally  on  short 
grass,  it  fell  to  60°;  but  on  restoring  it  to  its  former 
situation,  it  again  rose  to  94°.  On^the  29th  of  the 
•ame  month,  at  3'*  10'  p.  m.,  the  same  thermometer, 
which  had  been  exposed  all  day  in  a  sheltered  corner, 
rose  to  1&0°;  when  another  instrument,  similarly  pre- 
pared, and  resting  in  contact  with  the  herbage,  indi- 
cated only  no**.  On  the  same  day  at  two  P.  M.  the 
former  thermometer  indicated  140",  and  the  latter 
HO*.  Mr.  Foggo,  therefore,  remarks,  that  we  have 
here  a  difference  of  30*^,  arising  solely  from  the  manner 
fal  which  the  instruments  were  exposed, 

(28^.)  These  experiments  are,  however,  too  few  in 
number  to  ground  any  hypothesis  on  ;  but  they,  never- 
theless, open  some  room  for  supposing  that,  in  the 
obserrntoins  performed  in  the  tropical  regions,  the  full 
measure  of  the  solar  in^uence  was  not  obtained ;  and 
we  have  indirect  evideuce  from  other  quarters  to 
ttrengthen  such  a  view.  Many  detached  observations 
exinl  in  the  writings  of  different  travellers  respecting 
Ihc  heat  measured  with  naked  thermometers,  which 
seem  to  indicate  a  much  higher  measure  of  the  solar 
influence.  In  Caffraria,  Mr.  Barrow  saw  an  exposed 
thermometer  mark  106*'.  The  missionary  Campbefl, 
during  his  interesting  journey  in  the  winter  through  the 
Country  of  the  Bolchuanas,  when  the  air  at  eight  a,  m. 
was  2Br,  saw  the  thermometer  in  the  sua  at  noon  rise 


to  84°     At  Gondar,  Mr.  Bruce  mentions  a  temperature     Metcor- 
of  113*;  while  at  Benares  llO"*,  il3^  and  118^  re-      ology. 
spectively  are  recorded.  n.^»v-i*./ 

(290.)    Other  detached  obsen^ations  respecting  the  Tempera- 
temperature  of  the  Earth,  Where  it  has  been  fully  ex-  **"^  of  the 
posed  to  the  effects  of  insolation,  tend  also  to  strengthen  ^*^'*^  ^f^^ 
the  supposition  that  the  Solar  Radiation  is  greater  in  fn^so^afjoJ** 
the  tropical  regions  than  the  observations  of  Captain 
Sabine    would    seem    to    indicate.     At   Sierra  Leone, 
Dr.  Winterbottom  saw  a  thermometer  placed  on    the 
ground  rise  to  138*^.     Humboldt  also  gives  many  in- 
stances of  the  temperature  of  the  Earth  amounting  to 
118^  120'',  and   12i)^ ;  and  at  one  Itrae  he  found  the 
temperature  of  a   loose   and    coarse-grained   granitic 
sand  140^.5;  another,  finer  and  more  dense,  126^,  the 
thermometer  in  the  sun  being  at  the  same  time  97^J6, 
It  is  probable,  remarks  the  distill guishecl  traveller,  that 
the   mean  temperature  of  the  dried  mud,  in  which  the 
alligators  bury  themselvt^s  during  their  state  of  perio- 
dical torpor,  is  more  than  104^  Fahrenheit. 

(291.)  Mr,   Daniell  is  also  of  opinion,  from  some  Solar  radia- 
experiments  performed  by  Captain  Sabine  on  the  moun-  *'**"i"* 
tains  of  Jamaica,    and  also  from  some   observations  ^"T^JJ* "P' 
made  by  Saussure,  in  his  Voyage  dans  Us  Alpes^  that 
the  power  of  Solar  Radiation  increases  from  the  surface 
of  the  Earth  upwards. 

(292.)  In  the  absence  of  positive  experiments  per-  Concluding 
formed  on  anmch  more  extended  scale  than  we  possess  ^«»w'*'* 
at  present,  it  would  be  a  departure  from  the  rules  of 
Phiiosopluc  prudence  to  adopt  any  hypolhesia  whatever* 
There  are  too  many  conditions  involved  ;  the  range  of 
observation  is  too  wide,  spreading  out  as  it  does  from 
the  Equator  to  the  Poles ;  the  circumstances  of  climate 
are  too  diversified  ;  too  little,  indeed,  is  known  con- 
cerning the  ibrce  of  Solar  Radiation  in  those  Countries 
most  favoured  by  the  presence  of  men  devoted  to  the 
advancement  of  Meteorological  knowledge,  to  justify 
the  adoption  of  any  thec»ry  to  represent  its  varying 
conditions  in  other  latitudes. 


Terrestrial  Radiation, 

(293.)  It  is  a  beautiful  discovery  of  our  own  times, 
that  if  two  bodies  of  ditterent  temperatures  are  placed 
at  a  certain  distance  from  each  other,  even  in  a  va- 
cuum, that  the  one  whose  temperature  is  the  highest, 
will  gradually  communicate  its  caloric  to  the  other.  In 
our  Essay  on  Heat  we  have  unfolded  some  of  the  leading 
phenomena  connected  with  Ibis  interesting  inquiry,  and 
we  slmll,  therefore,  only  add  such  observations  as  will 
enable  us  to  disclose  its  relations  to  Terrestrial  Radia- 
tion. 

(294.)  Since  every  portion  of  the  Earth's  surface  in- 
cessantly loses  heat  by  radiation,  let  us  suppoise  that  a 
small  body,  whose  surface  radiates  freely,  is  placed 
beneath  a  clear  and  tranquil  sky,  on  a  vast  uncovered 
plane.  Such  a  body  will  emit  calorific  rays  towards 
every  point  of  the  vitiible  heavens,  and  unless  it  can 
receive  heat  in  return  from  the  upper  sky,  which  (in 
the  portion  of  this  Essay  devoted  to  Dew  will  be  proved 
not  to  be  possible  in  the  case  under  consideration,) 
a  body  circumstanced  like  that  in  onr  hypothesis  will 
undoubtedly  be  cooled.  Applying  this  reasoning  to  the 
Earth's  surface  generally,  when  not  exposed  to  t!*e  direct 
action  of  the  sun,  to  the  plains  and  the  valleys,  the  moun- 
tains with  all  their  varieties  of  surface  and  all  their 
diversities  of  radiating  power,  and  we  shall  recognise 
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an  active  and  powerfbl  principle,  tendinis  under  some 
circumstances  to  cool  the  atmospheric  strata  in  contact 
with  it. 

(295.)  The  ezperimenU  of  Dr.  Wdis  which  relate 
to  the  subject  now  under  consideration,  were  directed 
in  a  great  measure  to  establish  the  impostant  fact, 
that  a  thermometer  placed  on  the  ground  beneath 
a  clear  and  tranquil  sky,  will  exhibit  a  lower  tem- 
perature than  one  suspended  freely  in  the  air.  The 
clear  and  convincing  experiments  by  which  he  esta- 
blished this  important  principle  will  be  shown  in  the 
portion  of  our  Essay  just  referred  to.  It  was  no  part, 
however,  of  his  inquiry  to  estimate  the  force  of  Terres** 
trial  Radiation  through  the  successive  months  of  the 
year,  and  to  communicate  those  general  riews  which 
the  later  labours  of  Mr.  Daniell  have  so  successfully  dis- 
dosed.  We  shall  hereafler  see  that  the  laborious  in- 
quiries with  which  Dr.  Wells  was  occupied,  were  suf- 
ficient, considering  his  health,  to  occupy  all  the  ener- 
gies of  a  single  mind. 

(296.)  Mr.  Daniell  devoted  considerable  attention  to 
the  subject  of  Terrestrial  Radiation,  and  in  the  following 
Table  will  be  found  the  mean  effect  of  radiation  for 
every  month,  deduced  fix>m  the  averages  of  three  suc- 
cessive years,  together  with  its  greatest  observed  inten- 
sity in  the  same  intervals. 

Table  LX. 


Montht. 


Janmry  ».. 
February  ., 
March  . .  • , 
April..,.. 

May 

Juoe 

July 

August.. .. 
Saptambcr  < 
October... 
November  , 
December., 


Mlidiniim 
AJr. 

Mam 

Dcpiw- 

"^ 

32>.6 

S^A 

10» 

33.7 

4.7 

10 

37.7 

5.5 

10 

42.2 

6.2 

14 

45.1 

4.2 

13 

48.1 

5.2 

17 

&2.9 

3.6 

13 

52.9 

5.2 

12 

50.1 

5.4 

la 

42.1 

4.8 

11 

38.3 

3.6 

10 

35.4 

3.5 

11 
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(297.)  The  last  column  of  the  Table  seems  to  indi* 
eatean  approximation  to  the  law  of  radiation  established 
by  Dulong  and  Petit,  that  the  velocity  of  cooliug  in 
vactto^  or  the  force  of  radiation,  increases  as  the  terms 
of  a  geometrical  progression  for  increments  of  temper- 
ature in  arithmetical  progression.  The  force  of  radia- 
tion as  developed  in  the  Table^  has  manifestly  a  tend- 
ency to  increase  with  the  heat,  although  the  efiect  ia 
concealed  by  too  many  disturbing  causes  to  enable  ns 
to  determine  the  law  of  the  progression.  FVom  the 
third  column  we  may  also  form  an  estimate  of  the 
deamess  of  the  atmosphere,  and  the  comparative  bright- 
ness of  the  diflferent  months.  April  appears  to  be  the 
clearest  month  of  the  year,  and  the  doudy  sftateof  July 
In  deserving  notice. 

(298.)  Mr.  Daniell  bfers  fironi  his  diary,  that  for  ten 
months  in  the  year  in  our  climate,  vegetation  is  liable 
to  be  affected  at  nighty  from  the  influeBce  of  rad]8tion» 


by  a  temperature  below  that  of  tiie  freezing  pofait;  and 
that  even  in  the  months  of  July  and  August,  the  radiant 
thermometer  sometimes  falls  to  35^. 

(299.)  Captain  Sabine  perfi>rmed  also  a  number  of  Coaipan 
comparative  experiments  on  the  same  subject,  in  the  ^^^1™!! 
tropical  regions.  At  Bahia  and  Jamaica,  he  exposed  g.^^ 
upon  grass  to  the  aspect  of  the  sky  an  alcohol  thei^  B^Ua^« 
mometer,  registering  the  extreme  cold,  and  having  Us . 
bulb  covered  with  Mack  wool.  The  following  Tables 
contain  a  comparison  of  its  indications  with  those  of  a 
register  thermometer  placed  under  riielter* 

Tablb  LXI. — For  Bahia. 


Day. 

Air. 

223- 

DM^ 

«..-.. 

July  24 

68* 

63>3 

4?A 

Dew. 

25 

68 

63.5 

4.5 

Dew. 

26 

72 

62.5 

9.5 

Dew. 

27 

70 

61.0 

9.0 

Dew. 

28 

64 

60.5 

3.5 

29 

67 

59.5 

7.5 

30 

65 

64.0 

1.0 

(300.)  Captain  Sabine  remarks,  that  the  register  of 
the  cold  was  the  saroe^  whether  the  thermometer  was 
placed  on  a  grass  plat,  or  on  a  thick  bed  of  iotboSlM» 
or  on  thick  tufls  of  poa — a  curious  and  valuable  remade 
connected  with  the  radiating  powers  of  vegetables. 

Tablx  LXII. — Fcrlrnnaka. 


Day. 

1SS7 

AJs. 

oTlU. 

«.^ 

October     25 

76* 

72* 

^ 

26 

76 

^    ^^ 

7 

27 

76 

65 

11 

28 

.    7t 

66 

10 

29 

76.5 

65 

ll.S 

30 

7^    ' 

66 

11 

NoTember   3 

76 

67 

9 

(801.)  Upon  the  mountmns  of  Jamaica,  4000^  feet 
above  the  level  of  the  sea.  Captain  Sabine  found  the 
thermometer  laid  upon  grass  to  aflbrd  the  feUowing 

results. 

Tab&b  LXIII. 


Dite. 

Ttfue, 

Mm 

Dir- 

Ob«erv&tba». 

NoF.    1 
2 

A.M.  5    1 
RM,  11 
A.IL    5 

65" 
63 
64 
64 

51« 
45 
51 
55 

14* 

IS 
13 

9  1 

Ctew  end  calm. 

Ditto, 

Cleur  and  gentle  breetfi. 

Ditto. 

(808.)  FVom    all   these  experiments,  Mr.  DaoiiH 
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infers  that  the  same  cause  "whidi  obstructs  the  passage 
of  radiant  heat  in  the  atmosphere  from  the  Sun,  opposes 
also  its  transmission  from  the  Earth  into  space ;  and 
that  the  force  of  radiation  for  a  given  temperature,  is 
leas  between  the  tropics  tlian  in  the  latitude  of  Lon- 
don* and  that  it  obviously  increases  as  we  ascend  above 
die  Earth. 

(SOS.)  In  the  AnnaUi  de  Chinue  some  remarks 
luKfe  ben  made,  tending  to  prove  that  the  results 
bekuiging  to  the  tropical  regions  were  obtained  at 
times  whai  the  air  was  less  clear  or  calm  than  at  Lon- 
don* but  ^lere  seems  no  reasonable  ground  for  such  a 
Bopposition.  There  are  two  circumstances,  as  Mr. 
Foggo  justly  remarks*  which  are  sufficient  of  them- 
■elw  to  ex{rf«n  the  anomaly : — first,  the  high  temper- 
nture  of  the  soil,  which,  in  the  torrid  zone,  frequently 
retains  a  heat  of  several  degrees  above  that  of  the  air* 
even  when  the  latter  has  reached  its  minimum ;  and* 
■econdly,  the  law  established  by  Mr.  Anderson,  that  the 
minimum  ten^>eratuTe  of  the  night  is  regulated  by  the 
eonstitnent  temperature  of  the  aqueous  atmosphere ; 
the  great  quantity  of  moisture  in  the  air  equally  pre- 
Tenting  the  diminution  of  its  temperature  beyond  a 
certiuu  degree*  and  checldng  the  cooling  of  the  ground 
by  evaporation. 

(304.)  Very  little  is  yet  known  respecting  the  force 
of  Terrestrial  Radiation  in  the  Polar  regions.  Mr. 
Daniell  imagines  from  the  intense  cold  which  was 
found  to  prevail  during  calm  weather  in  Melville 
Island*  that  a  strong  argument  may  be  derived  in 
&voar  of  an  increase  of  the  radiating  power  as  we  go 
North.  Ue  also  infers  from  the  following  remark  by 
Mr.  Scoresby,  that  the  power  of  Terrestrial  Radiation 
is  developed  in  a  very  powerful  degree. 

(305.)  In  cloudy  weather*  observes  Mr.  Scoresby, 
no  freezing  of  the  sea  ever  occurs  when  the  temper- 
ature is  above  29^;  but  in  clear,  calm  weather,  the  sea, 
in  the  intersUoes  of  the  ice*  generally  freezes  on  the 
decline  of  the  Bun  towards  the  meridian  below  the 
Pole,  though  the  temperature  be  32^  or  higher.  In 
the  instance  now  alluded  to,  the  freezing  commenced 
when  the  temperature  was  36°,  being  7J°  or  8°  above 
the  freezingpoint  of  sea-water.  About  two  a.  m.  the  ther- 
mometer in  the  lur  fell  to  33°,  by  which  time  the  bay 
ice  was  of  such  consistence,  that  the  head-way  of  the 
ship,  under  a  light  breeze,  was  sometimes  stopped 
by  it. 

(306.)  ^ese  eflects  of  radiation  vary  with  the 
aspects  of  the  sky,  operating  vertically  and  in  every 
oblique  direction.  Dr.  Wollaston  was  the  first  to 
attempt  to  measure  the  effect,  when  a  metallic  mirror 
was  presented  to  the  upper  sky ;  and  we  shall  here- 
after see,  in  the  portion  of  our  Essay  devoted  to 
Meteorological  Instruments,  that  Mr.  Leslie  contrived 
his  ^thrioscope  to  enable  us  to  estimate  the  effects  at 
intermediate  altitudes. 

(307.)  Mr.  Danieli,  in  estimating  the  effects  of  radia- 
tion under  different  aspects  of  the  sky,  employed  the 
apparatus  of  Wollaston.  The  standard  thermometer  to 
which  all  his  observations  were  referred,  when  not 
otherwise  expressed,  had  its  bulb  covered  with  black 
wool.  Another  thermometer  was  placed  upon  the 
grass.  The  next  Table  exhibits  a  series  of  his  interest- 
ing results  relating  to  the  force  of  radiation  in  a 
reflector  and  on  the  grass. 


Tablb  LXIV. 


225- 

Air. 

227 

Qnm. 

Observations. 

42« 

34« 

30» 

Very  fine  and  clear. 

47 

39 

35 

Ditto. 

62 

44 

42 

Ditto. 

44 

35 

32 

Ditto. 

44 

36 

34 

Ditto. 

54 

48 

45 

Ditto. 

98 

52 

52 

DuU. 

57 

51 

49 

Very  fine.    Moon  haxy. 

56 

5! 

50 

Light  clonds. 

61 

41 

41 

Very  fine  and  clear. 

45 

35 

35 

Ditto. 

Hmm 

50 

42 

41 

Ditto. 

50 

42.3 

40.5 

(308.)  Mr.  Daniell's  next  attempt  was,  hy  means 
of  the  same  apparatus,  to  compare  the  force  of  radia- 
tion when  the  Sun  is  above  the  horizon,  with  its 
power  when  that  luminary  is  below.  Under  the  most 
fiivourahle  circumstances,  in  a  clear  and  tranquil 
atmosphere,  he  could  never  obtain  an  effect  of  more 
than  five  or  six  degrees  with  the  thermometer  covered 
with  black  wool.  Imagining,  however,  that  colour 
might  in  some  degree  modify  the  results,  he  had  ano- 
ther reflector  constructed  precisely  similar  to  the  former, 
the  radiating  thermometer  falling  to  an  equal  amount 
in  each.  In  the  focus  of  one  of  these  reflectors  ha 
placed  a  thermometer,  having  its  bulb  covered  with 
white  wool,  and  in  the  focus  of  the  other  another  ther- 
mometer,  having  its  ball  covered  with  black  wool.  A 
cloudless  day  was  selected  for  the  experiment,  and  the 
two  instruments,  placed  side  by  side,  were  inclined  at 
equal  angles  towards  the  Eastern  sky.  The  following 
Table  contains  the  results. 


Table  LXV. 


Mr.  Da* 

nidrteoM- 
paritooof 
effects  whea 
the  Sun  b 
above  and 
below  the 
horiion. 

Effect  oP 
colour. 


Day. 

Hour. 

lUdia. 
Uon 
from 
Black 

tion 
item 
Whit* 

W<Ml. 

TMnpar- 
•tai« 
of  Air. 

Obsenrattons. 

May  16 

P.M.3i^ 

58^ 

53« 

630 

Cloudlets.  During 

4 

58 

53 

63 

the   experiment 

8 
11 

44 
36 

43 
36 

54 

47 

the      reflectors 
were  changed. 

Daring  -j 
night  J 

35 

35 

45 

(809.)  Hence  it  appears,  that  the  amount  of  radia-  inferenoe.^ 
tioD  from  the  white  wool  was  equal,  during  the  time 
the  Sun  was  high  in  the  heavens,  to  what  it  was  during 
the  night;  while  it  was  one  half  less  from  the  black 
wool.  During  the  absence  of  the  Sun,  the  radiating 
power  of  the  two  was  the  same. 
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(310.)  Mr.  Daniell  repeated  these  interesting  expe- 
riments under  many  varieties  of  circumstances ;  and  in 
^ .  examining  his  results  contained  in  the  following  Table, 

rimentT^*"  *^  '^  especially  necessary  to  attend  to  the  collateral  cir- 
cumstances. 

Table  LXVI. 


Table  LXVII. 


B.y. 

Haiir. 

frail) 
WoaL 

frmn 
Wbltf 

Trm- 
xlun 

a** 

Air. 

Ob&enratlona; 

my  17 

P3L  \i^ 

64^ 

5g^ 

65- 

Overrftit^  with  cmniilo  fttrstm. 

2 

G5 

60 

135 

Clc-;:irin|^— rcdfctof^  toelraniLf 

n 

73 

m 

65 

FainI  suniliin^ 

H   1 

4 

7A 

n 

62 

66 
68 

1  Strniif  iunsliiae-^meflefltors 
t  tanipd.iMj  that  (^e  shjulattt  or 

J  metal* 

II 

51 

SI 

5S 

tJgl^a/  i}V«B(*$t 

Kight, 

42 

42 

51 

rmc. 

Remarks  on 
the  preced- 
ing Table. 


Action'of 
the  re- 
flectors. 


Effect  of  a 
^loud." 


"No  effect 
after  the 
SunistM- 
low  the 
faoricoD. 

Experimtnt 
to  illtts- 
tiiteiL 


(311.)  On  this  Table  Mr.  Daniell  makes  the  follow- 
ing remarks.  Tlie  power  of  radiation  was  nearly  neu- 
tralized in  the  black  wool  while  the  sky  was  overcast, 
but  in  the  white  wool  it  was  only  reduced  to  about  one 
half.  As  the  sky  cleared,  the  reflectors  being  turned 
towards  the  Sun's  place,  the  black  thermometer  rose 
above  the  temperature  of  the  air^  and  the  white  ther- 
mometer still  gave  off  more  heat  than  it  received. 
Exposed  to  the  full  power  of  the  Sun,  the  reflectors 
being  just  turned  out  of  the  direct  rays,  the  black  ther- 
mometer rose  8^  above  the  temperature  of  the  air,  and 
the  white  thermometer  fell  4^  below  it.  In  estimating 
these  different  effects,  it  must  be  remembered,  that  the 
action  of  the  reflector,  in  receiving  and  transmitting 
heat,  is  different.  Tn  the  former  case,  the  action  is  un- 
duely  increased,  the  heat  which  falls  upon  the  surface  of 
the  speculum  being  thrown  upon  the  thermometer  in 
a  concentrated  form.  In  the  latter  case,  the  heat  which 
radiates  from  the  thermometer  in  the  focus  falls  upon  the 
concave  metal,  and  is  reflected  into  space  in  parallel 
lines.  The  effect  is,  therefore,  only  slightly  aug- 
mented from  the  larger  aspect  of  the  sky.  Mr.  Da- 
niell also  found,  whenever  the  reflector  with  the  black 
woolled  tiiermometer  was  turned  towards  a  cloUd, 
during  the  presence  of  the  Sun  above  the  horizon, 
that  the  mercury  rose  above  the  temperature  of  the 
air,  excepting  in  the  winter  months;  and  a  visible 
effect  was  produced  even  from  the  quarter  most  distant 
from  the  Sun.  The  concrete  vapour,  Mr.  Daniell  thinks* 
disperses  the  radiant  matter,  and  acts  upon  it  much  in 
the  way  that  ground  glass  operates  upon  transmitted 
light  No  effect  is  produced  by  any  cloud  after  the 
Sun  has  sunk  below  the  horizon ;  and  in  an  overcast 
night  the  action  of  radiation  is  perfectly  neutralized. 
The  following  Table  tends  to  illustrate  this  point ;  and 
to  show  the  effects  of  two  similar  thermometers  placed 
in  the  foci  of  similar  reflectors,  directed  to  different 
quarters  of  the  heavens. 


DKi«. 

Hour. 

FiMilkni^tbQ 

Tim. 

Tem- 
per, 

«tUK 

or 
Air. 

Obser^atioQi. 

Julj  2 
4 

Nooa. 

Homontul 
kcllnetl  30° 

76* 

79 

63« 

Sky  Of«Tc«t-'Ca'! 

1  P.M. 

inclified  30*^, 

83 

03 

Sun'ApUce  just  Ti^ 

2 

HoriioaUl 
iTiclineJ  30®. 

1  86 
86 

83 

m 

63 
63 

Ditto. 

H 

Horizon  u  I 
inclined  30^  E* 

Sun's  place      , 
not  visible. 

3 

Horizon  Ul 
iodiii5d30°N. 

7? 

n 

63 

Ditto, 

IncUaed  30^  N. 
30^  S. 

70 
79 

63 

DiUo* 

Inclined  30«N.E. 
30°S.W. 

8.5 
83 

63 

Ditt«. 

H 

Iadincd30=*N.E, 
30°S.W. 

96 
100 

03 

inclined  W. 
E. 

55 
55 

61 

sun&et. 

11 

Inclined  N. 

f>7 
h7 

6! 

Night. 

tnclioea  N. 

40 
40 

4S 

Fme. 

All 
Night. 

HorhonUl 
Vertical 

41 

43 

51 

Veiy  fine. 

olo| 


(312.)  We  commenced  this  division  of  our  Essay  Coach 
by  stating,  that  we  owe  to  Mr.  Daniell  nearly  all  the ' — '"^ 
information  we  possess  on  this  very  interesting  subject; 
and  being  anxious  to  lay  before  our  readers  all  that  we 
are'able  to  obtain,  we  draw  from  the  same  respectable 
source  the  following  Table  by  way  of  conclusion,  to 
denote  the  results  obtained  by  a  black  radiating  ther- 
mometer in  a  concave  reflector,  turned  to  the  North,  at 
an  angle  of  30^. 
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Tablx  LXVIII— Oberva^Mt  o/a  BAicA  Radiating  Therm»meieryin  a  Concave  Re/lecior,  fumed  to  the  North,  angle  30^. 

W^ 

Hoar. 

D^. 

Kl^ 

State  of  Reflector. 

SUte  of  Weather, 

Dare. 

182-2. 

Hriur. 

Air. 

Oij. 

N^lil. 

State  of  Reflector. 

StMe  of  Weather. 

^  t% 

p  li     J 

1    4S 
45 

40 
1    42 
42 
39 
40 
40 
31 
30 
31 
31 
23 
29 
33 
33 
3i 
35 
39 
39 
38 
41 
40 
40 
312 
34 
47 
40 
3S 
4S 
41 
35 
37 
38 
32 
34 
34 
30 
35 
35 
35 
45 
38 
47 
49 
39 
44 
3? 
33 
3S 
4? 
38 
49 
39 
32 
35 
41 
45 
48 
47 
45  1 
49 
45 
42 
47 
49 
46 
47 
47 
41 
44 
39 
37  I 
41 
44 
40 
46 
48 
46 

45 

35 

35 

32 

.  * 

n 

33 

30 
34 

41 
32 

27 
47 

43 

31 

. . 

26 

33 

37 
47 

30 

36 

•  w 

27 

43 
45 

*  * 

45  j 

47 

45 

41 

38 
38 

48 

37 
32 

30 
36 

21 
20 

19 
19 

2S 
25 

« * 

37 
33 

35 

2% 

40 
33 

39 
27 

34 

22 

30 

23 
. . 
28 
28 
. « 
29 

45 
39 

28 
25 

45 

37 

30 
22 

35 

» * 

43 
41 

42 

3fi 
47 
47 
41 

45 
33 

36 
33 

32 

.  * 
46 

43 

-  3 

-  8 
^  8 
^  7 

-  7 

-  9 

-  4 
.-.   S 
^10 
^10 
^  9 
-10 
-10 
-10 

0 
^   7 

-  7 
^  5 
^  5 
^  2 

-  5 
0 

-  a 

_  5 
^10 

-.  7 
0 
0 

-  2 
--  2 

-  2 

-  fi 

-  6 

-  4 
-10 

-  8 
«  4 

-  7 

-  2 

-  ? 

-  7 

-  6 
^  9 

0 

-  4, 
0 

-  5 

-  9 
^  8 
^  2 
^  2 

-  1 

-  7 

-  9 
^10 

-  8 

-  6 

-  2 

-  3 
"  4 

-  4 

-  3 
^  3 
^  6 

0 

-  2 
^   5 

-  2 

-  2 

-  8 

-  3 
"  3 
^  4 

-  3 

-  6 

-  8 

-  2 

-  3 

Fine  but  mist^^. 

Ditto. 

Very  fiu«. 

Very  fine  and  clear, 

CloudleM, 

Light  clouds. 

Ditto* 

Very  clear. 

Ditto. 

Ditto. 

Ditto. 

Ditio. 

Ditto. 

Ditto. 

Snow. 

Very  fine. 

Ditto* 

Dtito»    Misty, 

Ditto, 

Overcast  aod  dull 

Dult, 

Dull  ami  foggy. 

Very  fine. 

Dud. 

Very  fine. 

Ditto, 

Overcast  aod  dull. 

Ditto. 

Dull, 

Mild  and  mUty. 

Overcast  and  dull. 

Very  fine  but  misty. 

Ditto. 

Ligliiiy  overcast. 

Very  fine. 

Ditto. 

Fog, 

Fine, 

Light  ctouds. 

Drops  of  raia. 

Fine. 

Very  ftue* 

Ditto. 

Small  rain. 

Fine. 

Rain, 

Very  fioc. 

Ditto, 

Ditto, 

Foggy. 

Overcast. 

Stormy, 

Fine. 

Very  fine. 

DiUo, 

Ditto. 

Dull  and  clof*. 

Ditto, 

Ditto, 

Ditto, 

Ditto, 

Overcast  but  int. 

Ditto. 

Diito, 

Overi^aflt  and  mild. 

Ditto. 

Ditto, 

Ditto. 

Light  rain. 

Very  fine;, 

Ditto. 

Fog. 

Ditto. 

Fine  but  misly. 

Ditto, 

Very  fine. 

Lighily  oYercast. 

Overcast  and  dull. 

Ditto. 

Feb.  25 
26 

27 

28 

Mar,   I 

2, 
11 

U 

19 

20 
21 

27 
April  1 

3 
4 

A.M.  10 
RM.ll 

Night. 
A.M. 10 
P.M.    4 
U 

Night. 
A.  M,  10 
P.M.  11 

Night. 
.i.M.10 
P,M,    5 
11 

Ni^bt. 

A.  M.  10 
P.M.  11 

Night. 

■VM,  10 
P.M.  11 
P.M,    4 

5! 

11 

.A.M.  10 

iLM.  10 
5 

n 

NfghU 
AM,  in 
P.M.    5 

Night. 

A.W.  in 

P.M.   S 

H 

NighL 
A.M,  10 
P.M,    6 
Niglt, 
A,  M.10 
RM.    5 
11 
Hi 
Night 
A.M.  10 
P.M.    J 
2 
i             3 
5 
11 
Night. 
A,M.  10 

^?t 

12 
P/M,    i 

51 
47 
44 

49 
5] 
45 

36 

42 

35 

31 

34 

43 

35 

30 

34 

39 

31 

46 

43 

4fi 

44  1 

37 

54 

5G 

59 

54 

51  i 

54 

56 

46 

51 

56 

51 

41 

52 

?)6 

46 

42 

46 

42 

43 

39 

50 

54 

53 

53 

50 

43 

40 

49 

51 

51 

51 

52 

52 

5J 

49 

47 

43 

51 

51 

46 

tl 

49 
4\ 

30 
45 
36 
45 
39 
35 
57 
54 
46 
41 
56 

4e 

55 

53 
54 

34 

30 
37 

31 

47 

50 
40 

60 
61 
57 

58 
50 

62 
51 

57 
49 

44 
46 

.■ 
* , 

59 
60 
61 
50 
42 

m 

62 
60 
64 
58 
53 
47 

62 
50 

53 
49 

51 

46 

39 

$ 

67 
53 

67 

43 
3S 

41 

26 

24 
23 

26 
20 

33 
31 

36 

*  * 

28 

4  m. 

51 
46 

37 

49 
31 
• . 

37 

32 
39 
31 

» • 
31 

42 
34 

37 
33 
. . 

31  1 
30 

27  ' 

30 

37 
34 

40 

+  4 

-  4 
-.  5 

ji 

-  4 
^10 

-  8 
-11 

-  9 
^  4 

-  6 

-  9, 
-10 
-^  3 

^  6 

-  3 

t\ 
tt 

+  t 
tl 
«  3 

-  5 
+  4 

-  6 

-  9 
+  V 

-  5 

-  2 
^10 

t'r 

-  9 

-  4 
^  8 

r. 

-  s 

-  » 

-  9 

+  9 

+  10 

+  11 
+  9 
+  12 

+  2 

-  2 

-  5 

-  9 

t'\ 

-  9 
^10 

0 
-10! 

-  ^1 

+  6 

-  9 

-  5 

t'? 

-  9 

-  7 
+  11 

-  6 

Ligbtly  orercait     i 

Ditto. 

Dillo. 

Ditto, 

Overcast,  rain. 

Cfeariiig, 

Very  fine, 

Ditto, 

Ditto. 

Ditto. 

Ditto.    fO£. 

Ditto. 

Ditto. 

Ditto, 

Ditto.    Fof. 

Light  clouds. 

Ditto. 

Overcast  and  mild. 

Very  fine, 

T^nwdtoadflOifoIflBd. 

Ver^  6ac. 

Ditto. 

Overcaal  and  dull, 

Mghtly  ov«rvBtL 

Ditto. 

Fine. 

Ligbtly  orereait. 

Very  fine. 

Ditto. 

Overcast, 

Very  fine. 

Overcast 

Very  fine. 

Overcast. 

Very  fine. 

Ditto. 

Dense  cloiida. 

Overcast  and  dull. 

Very  Bne. 

Lightly  overcast. 

nae. 

Lightly  oven;itt.     ' 

Ditto. 

Ditto. 

Clear. 

Very  fine. 

Ditto, 

Ditto.                       1 

l/ightly  OTercaitt      i 

Ditto, 

Ditto,                      1 

Ditto.  Drops  of  rain. 

Dilto, 

Ditto, 

Clearing. 

Ditto, 

Orercaitri 

Fine. 

UgbUy  omcast. 

DiUo. 

Very  fijie. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 
Orercast, 
Very  fine. 
Ditto. 

Hail  showers. 

Fine* 

Lif  htly  OTercast 

DulL 

Very  fioe.                 ' 

wUy.                1 
Fine.                       , 

^             P.M.    ^ 
1          11 

uljLM.    9 

iP    M    1  1 

Spots  uF  rain. 

Bright. 

Spotted  with  raia. 

Bri-tt. 

L  1    '^ 

11 

NiffaL 

A.M.  9 
F  M.U 

BrigbL 

Hoaivlrast  on  bulb. 

Hoar*frost  on  by  lb. 

18 

Bright. 

tt 

P.M.   4 
11 

A.  U.    ^ 

TirniJibed. 

^\x.  M      ^ 

ar 

P  M.  1 1 

Nkbt. 

A.ll.iq 

P.M.   4 

11 

Dull  and  spotted. 

Spotted  witb  min.    , 

aUit  9 

PILll 

fl^lL    9 
^M.ll 

rifbt 

Blacks  ill  the  mirror. 

.  '       II' 

P.M,11 
Kigii. 
iLM.  9 
P.M.  11 

A,M.    9 

P.M.  11 

Dew  upon  lower  half. 

Spotted  witb  raiu. 

I          SA.1I.    9 

m\     P.M.  n 

■  ^         <  %bt. 

■  f  M,  11 

■  4^1L    9 

■  P.M,  11 

rarnished  and  spotted. 

Full  of  rain. 

■1      $.A.  11.10 

■f         P.M.  11 

, .  -^   . 

■           ^igbt 

Hotr  fKMl  upon  |h#  ItXLlli  fcnd 

■    ikiLio 

^l\ 

■1         PMIU 

'*'" 

5 

6 

7 

8 

15 
16 

28 

1 
]] 

Night. 
A.M.  10 

P,  M,    5 

11 

N?ght 
rV.  M,  10 
P.M.    5 
11 

Night. 
A.M.  10 

Ni^ht 
A.M.  10 
P.M.    5 

Ni^ht. 
A,M.  10 
P.M.    5 
11 

M-rht. 
A,  M.10 

Night, 

Tarniahed. 
"FnlUfTiinV" 

■         P,ll    3 

1            Nijbt. 
P.M.  11 

*iAH,io 

1  Slfbt 
J     IOA.11,10 

Spotted  with  rain,    j 

■ 

P.M.  11 
Niffct 
AuM,10 
P.M,  11 

P.M.  4 

Miftt 

In 

Spotted  with  rain, 

StAiued, 
Some  water. 

B 

1 

iu.  11.10 

>M.U 

1  Night 
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Dalton's 
discovery 
that  in« 
creased 
capacity  of 
air  is  cause 
of  cold  of 
tipper 
regions. 


Essential 
difference 
between 
cold  from 
this  cause 
and  that 
arising  from 
radiation. 


On  the  Gradation  of  Heat  in  the  Atmosphere. 

(313.)  We  owe  to  Mr.  Dalton  the  discovery,  that 
the  natural  condition  of  the  equilibrium  of  heat  in  ah 
atmosphere  is  found,  when  each  atom  of  air  in  the 
same  perpendicular  column  is  possessed  of  the  same 
quantity  of  heat;  and,  consequently,  that  such  an 
equilibrium  results,  when  the  temperature  gradually 
diminishes  in  ascending.  This  indeed  is  the  natural 
consequence  of  the  increased  capacity  for  heat  derived 
from  rarefaction.  When  the  quantity  of  heat  is  limited, 
the  temperature  is  governed  by  the  density.  We  shaU 
hereafter  refer  to  the  delicate  experiments  and  formulas 
by  which  Professor  Leslie  determined  the  law  of  the 
progression. 

(314.)  There  is  an  essential  difi^rence  between  that 
decrease  of  temperature  which  arises  from  the  in- 
creased capacity  of  air  for  heat,  and  the  cooling  of 
the  atmosphere  produced  by  radiation.  The  amount 
of  the  former  is  governed  by  the  altitude,  and  is  a 
constituent  element  of  the  density  due  to  the  elevation ; 
bat  by  the  exercise  of  the  latter,  the  air  is  cooled  below 
its  natural  standard,  and  thus  becomes  specifically 
heavier  in  its  successive  strata.  From  the  unequal 
action  of  the  Sun's  rays,  says  Professor  Leslie,*  and 
the  vicissitudes  of  day  and  night,  a  perpetual  and 
quick  circulation  is  maintained  between  the  lower  and 
upper  strata ;  and  for  each  portion  of  air  which  rises 
from  the  surface,  an  equal  and  corresponding  portion 
must  also  descend.  But  that  which  ascends,  acquiring 
an  enlargement  of.  capacity,  has  its  temperature  pro- 
portionally diminished,  while  the  correlative  mass,  de- 
scending, carries  likewise  its  heat  along  with  it,  and,  by 
contracting  its  capacity,  seems  to  diffuse  warmth  below. 
A  stratum  at  any  given  height  in  the  atmosphere  is 
hence  alike  affected  by  the  passage  of  air  from  below, 
and  by  the  retam  of  air  from  above,  the  former  ab- 
sorbing heat,  and  the  latter  evolving  it  But  the  mean 
temperature  at  any  height  in  the  atmosphere  is  still  on 
the  whole  permanent;  and,  consequently,  those  dis- 
turbing causes  uHist  be  exactly  balanced,  or  the  abso- 
lute measure  of  heat  ia  really  the  same  at  all  elevations, 
suffering  merely  some  external  modification  from  the 
difference  of  capacity  in  the  fluid  with  which  it  has  com- 
bined.    Hence  that  temperature  is  inversely  as  the 

*  Leslie  tm  the  Rdttioiit  of  Air  to  Heat  and  Moisture. 


capacity  of  air  possessing  the  rarity  due  to  the  given 
elevation. 

(315.)  All  our  knowledge  respecting  the  gradation 
of  heat  in  the  atmosphere,  as  resulting  from  the  varied 
causes  which  operate  upon  it,  has  been  derived  from  the 
useful  observations  that  have  been  made  with  the  baro- 
meter and  thermometer,  for  determining  the  mensura- 
tion of  heights ;  and  the  exactness  of  such  measure- 
ments, within  certain  limits,  ciannot  be  questioned,  be- 
cause they  have  been  verified  in  so  many  instances,  by 
the  nicest  operations  of  Geometry,  and  the  most  delicate 
and  refined  operations  of  levelling.  The  numerous  and 
diversified  theoretical  investigations  which  have  been 
made  respecting  the  beautiful  problem  of  the  terrestrial 
refractions,  have  also  tended  in  no  inconsiderable 
degree  to  throw  a  light  on  this  important  inquiry.* 

(316.)  If  we  admit  the  temperature  of  a  column  of  air 
to  diminish  in  the  same  ratio  as  the  altitude  increases, 
and  also  suppose  the  rate  of  decrease,  or  the  elevation 
necessary  for  depressing  the  thermometer  a  single 
degree,  to  be  known,  we  shall  be  enabled  to  deduce  with 
ease  and  facility  the  temperature  at  any  altitude  in  the 
atmosphere,  from  the  temperature  observed  at  the 
Earth's  surface,  and  also  to  compute  the  height  of  a 
column  of  air,  by  knowing  the  temperatures  at  its. 
extremities.  To  determine  the  decrement  of  temper- 
ature, recourse  must  be  had  to  actual  observation. 
A  reference  to  the  best  authorities,  however,  is  some>- 
times  productive  of  considerable  anomalies,  even  in 
circumstances  where  it  is  impossible  to  discern  any 
cause  for  an  apparent  difference.  In  the  following^ 
Table  are  forty-two  measurements,  taken  from  the 
Memoires  tur  la  FormuleBaromStrique  de  la  MScaniqus 
Celeste,  by  M.  Ramond,  made  in  circumstances  of  ft 
very  varied  kind,  and  free  from  suspicion  of  errors  of 
any  considerable  magnitude.  Four  of  these,  however, 
marked  with  an  asterisk,  deviate  so  widely  from  the 
rest,  they  may  with  propriety  be  omitted  in  esthnatinf^ 
the  mean. 


f  La  eonttitution  tU  ratmotpkere  iiant  C9mpri»e  enitc  ies  detm 
iimitei  tfune  demnt6  dSeroiiMuUe  en  progremon  aritkmitiqu€y  ei 
tTtme  tUtmti  dieroiuante  en  progreuion  g^om^triqufi  $  une  kyfihim 
qui  participerait  de  tune  el  de  CoMlre  dc  oet  prpgreuione,  $ewMs 
devoir  repr6§emier  ^  lafeie  ke  rifradione  el  la  diminution  obserrte 
daoB  la  chaieur  Ues  couches  atmofph^riques.  La  Place,  Hicmmqm 
Cdlctte,  tome  iv.  livre  x.  261. 
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Decrsments  of  Temperature  obser\'ed  at  diflferent  Altitudes. 


Nanee  of  Places. 


(Hj  Loene's  Aerostatic  Ascent  .  .Paris 

Chimborazo  • South  Sea 

HoDt  Blanc Geneva. . . 


Peak  of  Teneriflfe Orotara  , . . 

Mont  Blanc .Chamouny  , 

Etna Catania  .  • . 

Mont  Perdu Tarbes  . . . . 

Oiant*s  Neck Geneva  . . . 

Jfatedeite Tarbes«... 

Pic  dtt  Midi Tarbes..., 


...•..•.  at  noon 
at  2  o'clock 

.(Cordicr) 

at  noon 

at  8  o*dock 

.(Saussitie) 


Giant*s  Neck Chamouny  . 

Mont  Perdu Bareges  . . . 

Fie  d*Eyr* Tarbes  . . . . 

Guanaxuoto South  Sea  . 

Pic  de  Montaigu Tarbes  . . . . 

Pic  de  Bergons Tarbes  . . . . 

Pic  du  Midi  Bareges  .  • , 


.  .(Cordier) 

».July26,1809  . 

Sept.  15 

Sept.  4,  1803.. 

Sept.  12 

Sept.  23 

Sept.  27 

Sept.  30 


.Aug.  30,  1805.. 

Sept.  15 

Aug.  15,1809.. 

Sept.  23   

Oct.  19 

Sept.  11,1810.. 

Sept.  22 

Sept.  28 

PkifdaDdBM Clermont ...  .June  25,  1806  .. 

Oct.  11,  1807,  at  noon 
1  o'clock 

June  29,  1808.. 

Aug.7 

Momrtain  abere  Bsgndres  ..... .Tarbes 

B^dat  de  Bagnlres Tarbes 

Pont  du  Berger Clermont 

The  Barracks Clermont 

Prudelle Clermont 


thcCoUlOHM 

•f  AirlB 


8616.12 
8214.84 
8891.70 

2639! 01 
2035.19 

1769 [99 
1704.38 
1673.21 
1587.91 
1428.79 


1303.57 
1176.71 
1173.98 
1139.53 
1122.58 
979.32 
904.95 


582.89 


519.46 
306.75 
269.03 
207.78 
156.93 


auntsi 


87.4 

^7.5 

82.9 

81.7 

76.8 

73.4 

77.0 

73.6 

78.1 

76.8 

69.4 

81.5 

67.3 

72.5 

74.3 

65.8 

66.4 

58.6 

70.9 

77.0 

70.3 

77.5 

58.1 

66.2 

80.1 

71.4 

70.3 

65.3 

60.6 

64.0 

66.0 

65.1 

70.3 

64.0 

65.5 

76.6 

91.2 

50.5 

51.6 

32.5 

74.5 

82.9 


14.9 

89.1 

26.8 

29.1 

47.1 

26.8 

29.1 

39.9 

44.4 

40.1 

38.1 

52.9 

47.5 

46.6 

50.7 

46.6 

89.2 

39.7 

40.1 

44.4 

51.8 

70.3 

37.6 

56.3 

61.5 

46.4 

46.8 

42.8 

36.6 

44.6 

42.4 

41.4 

57.9 

61.4 

53.1 

59.4 

74.1 

49.3 

46.4 

26.8 

71.2 

77.0 


95.14 
119.75 
76.56 
82.02 
123.58 
78.74 
76.55 
97,33 
91.32 
82.02 
91.32 
89.68 
130.14 
98.97 
108.81 
133.42 
94.60 
136.15 
76.01 
65.07 
113.73 
284.88 
98.42 
178.86 
88.03 
65.07 
69.44 
78.18 
67.86 
83.66 
68.90 
68.35 
84.21 
83.11 
84.21 
60.69 
61.84 
742.01 
105.53 
84.21 
115.37 
47.57 


Mean  decrement  resulting  from  the  42  Observations  =  11 1.274  fathomsl  ^  ,  ^^„  j^«.<^  ^r  *.«...^.....« 

Mean  decrement  by  eliminating  the  Observations  22,  24,  38,  and  42  ==    90.058  fathoms  j'**'  *^  ***^^^  ^  temperature. 


mm       (317.)  From  this  Table  it  appears,  that  the  most 
1^     npid  decrement  of  heat  is  at  the  rate  of  61  fathoms, 
^       ind  the  slowest  136  fathoms,  to  a  centesimal  decree. 
The  mean  rate  deduced  from  all  the  observations  is 
jost  90  fathoms;    and  the  extremes  differ  from  the 
mean  quantity,  not  by  a  small  part  of  it,  but  by  a  half. 
IfBfi  And  in  reference  to  this  subject,  Mr.  Ivory  remarks,*  that 
'^**  as  we  cannot  doubt  that  the  principle  which  distributes 
H^      the  difference  of  temperatures   equally  through   the 
whole  height  of  the  column  is  nearly  true,  we  must 
infer  that  the  rate  of  decrease  depends  in  a  great  mea- 
nre  upon  circumstances  peculiar  to  each  particular 
case.    In  this  respect,  he  says,  causes  seem  to  operate, 
which  the  observer  is  not  only  unable  to  appreciate, 
but  even  of  the  existence  of  which  he  has  no  indica- 
tions.   Very  little  confidence,  therefore,  can  be  placed 
m  temperatures  at  different  heights  in  the  atmosphere, 
estimated  by  the  rate  of  the  decrease  of  heat ;  although 
tte  exactness  of  barometrical  measurements  is  not  by 

•  PMilotopkieol  MagagmCf  July  1821. 


this  means  affected,  the  heat  of  the  column  of  air 
being  always  determined  by  the  temperatures  actually 
observed  at  its  extremities. 

(318.)  In  endeavouring  to  account  for  the  observed  The  instni- 
anomalies,  Mr.  Ivory  remarks,  that  we  may,  perhaps,  menu  em- 
find  in  the  nature  of  the  instrument  with  which  the  heat  ploy*<l.«n 
is  measured,  some  reason  for  the  irregular  deviations  of  jjj*^*®™*"^"? 
the  observed  temperatures  of  the  atmosphere  from  any  ature  may 
theoretical  law.     The  thermometer  measures  the  tem-  be  one  cause 
peratures  of  such  bodies  only  as  are  in  immediate  con-  o^  the  ano- 
tact  with  it.     Local  circumstances,   impossible  to  be  ^J^Jf^ 
appreciated,  may  therefore  so  much  affect  a  thermo- 
meter placed  at  the  extremity  of  a  column  of  air,  as  to 
make  it  indicate  a  temperature  very  different  from  that 
which  would  occur  at  a  medium*  and  when  all  the 
causes  which  influence  the  propagation  of  heat  through 
its  entire  length,  have  produced  their  due  effect.     In 
this  manner  the  observed  temperature  may  be  made  to 
diverge  from  that  which  is  true,  by  the  influence  of  m 
current  of  air  in  which  the  thermometer  is  placed;  by 
the  reflecUon  of  the  Sun's  rays  from  the  surroundiiig 
k2 


served. 
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Meteor-  objects ;  by  evaporation,  and  tlic  radialion  of  heat 
*^'^?r-  depending  upon  the  nature  of  the  adjacent  soil  j  and 
^*>''^*'^  by  other  causes, 
Ttiededuc-  (319,)  The  rate  of  the  decrease  of  heat  deduced 
tions  of  from  the  above-mentioned  observations  of  Ramond, 
RaiiioTiJ  for  ^,j^  qq  falhoms  to  a  centesimal  deg-ree,  or  lOU  yards 
Lientorhcat  ^^  ^  de^ee  of  Fahrenheit,  seems  to  be  the  quantity 
penermlly  most  generally  adopted  by  Philosophers.  By  means 
adopted  bj  of  this  relation,  the  temperatures  which  prevail  at  ^iven 
""  '  aUitudes  in  tlie  atmosphere  are  sometimes  determined 

with  great  precision,  allhoug^h  in  other  cases  the  calcn- 
Jation  differs  much  from  the  truth.  Tlius  adopting"  the 
frreat  li eight  of  3817  falhoms,  as  determined  by  Gay 
Lussac  in  his  magnificent  aerostatic  ascent*  the  diCTer- 
ence  of  temperature,  at  the  rate  of  90  fathoms  to  a 
degree,  will  be  found  to  be  42^.4,  which  is  a  near 
approximation  to  40^.3,  the  qnanttty  actnaliy  observed. 
On  the  other  hand,  if  we  aj)ply  the  same  rule  to  the 
extreme  cases  in  the  Table  of  Ramond,  we  shall  obtain 
resuhs  qnite  unsatisfactory*  The  decrease  of  heat  in 
the  atmosphere,  observes  Mr,  Ivory,  as  determined  by 
the  ascent  of  balloons,  seems  to  follow  a  slower  rate 
than  in  the  case  of  altitudes  on  the  Earth's  surface. 
There  can  be  no  doubt  that  this  manner  of  experiment- 
ing is  free  from  many  causes  of  irregularity  to  which 
terrestrial  observations  are  subject.  We  may,  there- 
fore hope  that  by  this  means  much  light  will  be  ulti- 
mately thrown  on  the  gradation  of  heat  in  the  atmo- 
sphere ;  but  a  sufficient  number  of  accurate  experiments 
are  wanting  to  establish  a  conclusion  in  which  confi- 
dence can  be  placed*  In  the  case  of  Gay  Lussac's 
ascent,  we  obtain  a  rate  of  nearly  95  fathoms  to  a  cen* 
tesimal  degree,  which  is  not  very  different  from  the 
mean  found  by  terrestrial  altitudes. 

(320.)  Could  we  remove  from  the  atmosphere  the 
many  causes  by  which  the  natural  and  regular  pTo- 
pagation  of  heat  is  continually  disturbed,  there  is  no 
doubt  that  the  temperature  would  be  found  to  de- 
crease nearly  in  the  same  ratio  as  the  altiltide  in- 
creases. This,  however,  must  be  understood  with 
PJ'^^j]*^^*'''' limitations.  If  we  conceive  the  height  of  a  column  of 
meter,  '  ^^^  *^°  ^^  divided  into  portions  corresponding  to  a  con- 
stant diflTerence  of  temperature,  it  is  much  more  pro- 
bable that  these  portions  will  form  a  progression 
increasing  or  decreasing  slowly,  than  that  they  will 
constitute  a  series  of  increments  perfectly  nnifornu 
Such,  however,  are  t!»e  anomalies  amending  observa- 
tions of  the  lemperature  of  the  atmosphere,  that  it  is 
extreiiittly  difficult  to  determine,  by  experiment,  whe- 
ther the  heat  decreases  in  a  less  or  greater  ratio  than 
the  altitude  augments.  According  to  some  Philoso- 
phers, the  increment  of  ahitude  necessary  for  depress- 
ing the  thermometer  a  single  degree,  is  a  qnanlity 
continnally  increasing  the  higher  we  ascend.  But  the 
contrary  opinion,  that  the  heat  decreases  more  rapidly 
than  the  altitude  increases,  is  most  genendly  adopted, 
and,  among  others,  by  Humboldt  and  Ramond. 

(321.)  Professor  Leslie  has  given  a  precise  and 
mathematical  theory  of  the  variation  of  heat  in  the 
atmosphere,  and  exhibited  it  in  a  formula  distinguished 
for  its  simplicity  and  beauty,  •  If  6  denote  the  altitude 
of  the  mercury  in  a  barometer,  at  the  lower  of  two 
stations,  and  ^  the  height  at  the  upper ;  then  if  /  de- 
note the  difference  of  temperature  in  centesimal  degrees, 
we  shall  have,  according  to  the  Professor,  the  following 
relation 
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This  formula  was  first  published  in  IBU,  in  the  admi- 
rable Notes  to  that  Author's  Treatise  on  Geotnetry. 

(322,)  In  the  Paper  on  Climate,  contained  in  the 
Sitppienmii  to  the  Encyclop^^dta  Britannka^  the  Pro- 
fessor, however,  has  exhibited  it  under  another  form,  by 
substituting  the  ratio  of  the  densities  at  the  extremities 
of  the  elevation,  for  that  of  the  barometrical  pressures. 
This  alteration  in  the  elementary  conditions  of  the  for- 
mula, gives  it  the  form  of 


oUi 
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25 


G-O- 
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where  0  represents  the  density  of  the  air. 

(323.)  On    this   modification  of  the  formula,  Mr.  Mr.  1 
Ivory  properly  observes,  that  the  ratios  of  the  densities  "T*"* 
and  the   barometrical  pressures   are  not  rigidly  equi-  ^^^ 
yalent.     For  at  the  top  of  the  column,  the  temperature 
is  always  less  than  at  the  bottom,  and  the  density  of  a       I 
mass  of  air  depends  both  on  the  pressure  and  the  temper-        ■ 
ature.     In  all  Mr,  Leslie's  investigations,  however,  in 
the  Paper  above  quoted,  he  seems  to  have  estimated 
the  density  by  the  pressure  alone,  making  no  distinction 
between  the  two  formula** 

(324.)  Of  the  ingenuity  and  sagacity  displayed  by 
Professor  Leslie  in  the  experimental  investigation  of 
the  formulae  too  mucli  cannot  be  said ;  and  akhough  it 
is  Mr.  Ivory^s  opinion,  that  their  accuracy  is  limited  to 
small  elevations,  it  is  wonderful,  considering  the  cir- 
cumstances attending  the  experiments,  that  their 
author  has  been  able  to  deduce  a  result  at  all  conform- 
able to  Nature. 

(325.)  To  investignte  the  analytical  conditions  of  the  _A* 
first  of  Leslie's  formulj^,  let  6,  /3,  denote,  as  before,  the  J"^^** 
barometrical  pressures  at  the  inferior  and  superior  |-'°^(j 
limits  of  a  column  of  air,  whose  altitude  in  fathoms  is  muU. 
J.  Then  neglecting  the  correction  dependent  on  tem- 
perature, as  unnecessary  in  the  present  inquiry,  we 
shall  obtain  by  the  usual  rule* 

h 

10000  log.  —  =  :r; 

and  as  the  logarithms  in  this  formula  are  of  the  ordi- 
nary sort,  and  that  they  are  to  the  hyperbolic  loga- 
rithms in  the  ratio  of  4343  to  10000,  we  shall,  there- 
fore, have 

b  h 

lOOOQ  log.  -^  =2  4343  A .  log.—-  ; 

and  from  which  we  may  derive 

To  simplify  tliis  last  equation,  let  a  ^  -—  ;  and 

adopting  I  as  the  base  of  the  hyperbolic  logarithms, 
we  shall  obtain 

h.  log.  .^=f /i  Jog.  ;^; 
or  passing  from  logarithms  to  numbers, 


•  Playfair,     OuUinta   nf  Nnturai    Phifotophjf,   vol.   i,   p.   247. 
sec.  341. 
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T^Dg  the  reciprociil  of  this  last  equation,  we  have 


and  therefore 


/3 


6"'     • 

-  ^  =  r-?-«; 


or  by  expmidiiig  the  latter  member  into  a 
have 


density  of  the  air  and  its  reciprocal,  and  tbe  result 
will  represent  the  measure  of  heat  due  to  the  chanjre  of 
coti d it i on .  Th i  s  re s u  1 1  m ay  be  e i th er  |) lus  or  mi n us  :  i t 
may  express  the  heat  emitted  in  the  condensation  of  air, 
or  the  heat  absorbed  during  its  opposite  rarefaction. 

(328.)  To  illustrate,  by  a  practical  exaropie,  the  uses  practical 
of  (his  formula,  let  it  be  required  to  estimate  the  heat  example  ^^f 
series,  we     liberated  from  air,  when  its  density  is  tripled.     In  this  i**  ^'*' 
ca^e  the  formula  will  assume  the  numerical  form  of 


—  —  =  2  »  J 

0 


{.  +  2^+4 


If  now  we  adopt  for  the  decrement  of  temperature, 
90  fathoms  for  every  centesimal  deg:ree,  which  is  the 
quantity  employed  by  Leslie^  we  shall  have 

and  therefore  the  preceding  equation  will  become 
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and 


Ueuee 


--^  =  i80a. 


|l+  i(90flO«  +  &c.}. 
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90  a  =  .0207  =  —  nearly. 
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But,  for  small  differences  of  temperature,  the  series 
forming  the  right-hand  member  of  the  equation  may 
be  regarded  as  equivalent  to  unity  j  and  therefore  we 
abaU  obtain 

which  is  the  first  of  Professor  Leslie's  formula. 

(326.)  The  troth  of  Mr.  Leslie*s  theory  is  therefore 
confirmed,  ai  least  for  moderate  elevations,  Mr.  Ivory, 
who  was  at  first  disposed  to  question  its  accuracy  in 
the  case  of  Its  application  to  Gay  Lus  sac's  ascent, 
making  its  deviation  a  tenth  of  the  whole,*  in  a 
liter  publicationf  seems  to  reg-ard  it  with  a  more 
favoaiubte  eye.  The  mean  elevation*  says  he,  fur  one 
degree  of  depression  of  the  centigrade  thermometer, 
is  very  nearly  90  English  fatlioms ;  and  in  the  great 
height  ascended  by  Gay  Lussac,  rather  more  than  four 
miles  and  a  quarter,  the  same  quantity  comes  out  95 
Eithoms.  To  this  great  extent  the  law  of  a  uniform 
deerease  of  temperature  holds  good,  without  much 
<leviation  from  the  truth.  It  therefore  seems  to  be  the 
tisumplion  most  likely  to  guide  us  aright  in  approxi- 
mating to  the  true  consliiutioii  of  the  atmosphere. 

(3^7.)  Of  the  second  formula  furnished  by  Mr. 
Leslie,  it  may  be  remarked,  that  nothing  can  ex- 
ceed its  simplicity  and  beauty.  It  may  be  enun- 
Qited  in  ordinary  language  as  follows  :  Multiply  the 
coDstant  coefficient  25  into  the  difference  between  the 

•  Pkihmfihital  Mnffosine^  vol.  Iviii.  p.  30. 
t  Pkiimfhtcal  TransacthnM,  1823,  p.  4$T, 


25(3-i)=66<»|.. 


which  is  the  measure  of  the  heat  liberated ;  and  the 
same  quantity  is  withdrawn,  either  when  the  air  re- 
covers Its  former  density,  or  when  air  of  the  ordinary 
Btttte  expands  into  triple  its  volume.  A  compulation 
of  equal  simplicity  will  enable  us  to  estimate  the  copious 
liberation  of  heat  extricated  by  great  and  sudden  con- 
densations. The  pneumatic  matches  invented  by 
Mollet,  which  produce  their  eOect  by  Uie  momentary 
action  of  a  small  syringe,  afford  a  beautiful  experi- 
mental proof  of  the  theory. 

(329.)  Professor  Leslie  was  led  to  the  creation  of 
the  preceding  formtilae^  by  many  delicate  and  refined 
experimental  investigations  connected  with  the  in- 
creased capacity  of  rarefied  air.  Mr,  Atkinson,  in  pur- 
suing the  same  inquiry,  lias  adopted  another  coorse, 
and  endeavoured  to  deduce  the  laws  which  connect 
the  altitude  and  temperature  together,  by  an  appeal  to 
actual  observation.  His  investigations  on  this  import- 
ant subject  are  contained  in  his  Memoir  on  the  Astro- 
nomical  Refract iom  before  quoted. 

(330.)  Mr.  Atkinson  adopts  as  a  basis  for  his  in-  viewi  of 
quiries,  the  results  of  a  number  of  barometncal  and  Mr.  Aikin- 
thermomctrical  observations  collected  by  General  Roy,  *oti  <>n  the 
and  others,  with  a  view  of  obtaining  a  more  correct  'J'j^^Jj'lfJr. 
rule  For  determining  the  altitudes  of  mountains*     These  atunr. 
Tables  may  be  seen  in  the  Tranmcthmt  of  the  Astrono- 
mical Socielt/^  vol.  ii.  p.  151,  &c,,  and  their  results  are 
contained  in  the  next  Table.     It  will  be  remarked,  that 
all   the  observations  are   confined   to   the  North  tem- 
perate zone. 

Table  LXX. 


Names  of  Placet. 

mtnm- 

Near  Tavbridire    *•*. 

9 

14 

17 
8 

12 
2 

15 

31 

20 

52*75 
56.00 
32.25 
33.00 
153.25 
32.00 

109.50 

240.00 
112.00 

15143.0 
13224.5 
12345.4 

704O.8 
391 08. 0 

6857.0 

26041.2 

647G4.6 
28710.0 

N! ic Di r  LpEH Pirk     mm^****^**^^ 

Near  Edinburgh 

Nea.r  LiahouM *«•.......«. 

Nea  r  Ca€Toarvon  .....••... 

Cipo  of  Good  Hope    • 

Certnin  hcigbts  determined  by  1 
the  barometer *  J 

Observationn  of  H.  de  Luc  . . 

Skiddaw 

TotaU    **,** 

128 

820.75 

213234.5 

(S3L)  Of  the  third  column  in  this  last  Table,  named  Dednctbns 
Differences  of  Temperature,  it  may  be  remarked,  that  fron  Ta.blc. 
it  contains  the  sums  of  the   successive  ditferences  of 
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lemperatore  observed  at  the  highest  aad  lowest  sta- 
tions of  observation  contained  in  the  Tables  referred  to 
in  the  Aiironofinical  Traruaciions ;  and  the  column 
devoted  to  the  Altitudes,  the  aggregate  amount  of  the 
different  altitudes  between  the  same  points  of  observa 

tiOD. 

By  dividing  the  aggregate  amount  of  these  altitudes 
by  the  number  of  observations^  we  shall  obtain  the 
mean  altitude  of  all  the  observations 


213234.5 
128 


=s  1665.9  feet. 


In  like  manner,   the .  sum  of  the  differences  of  tem- 
perature divided  by  the  same  number  of  observations, 

820  75 
will  give        '      =  6®.  412  of  Fahrenheit,  for  the  mean 
128 

depression  of  the  thermometer  due  to  the  mean  height  o£ 
the  observations. 

(332.)  By  referring  also  to  Table  XXXV.,  we  shall 
find  the 

Feet. 
Sum  of  the  altitudes  in  the  first  column  of  heights  =  18480 

second =13816 


Total 32296 

And  dividing  this  total  by  22,  the  number  of  ob- 
servations contained  in  the  Table,   we   shall  obtain 

82296 
^a     =  1468  feet,  the  average  altitude  of  the  whole ; 

and  hence  the  depression  of  the  thermometer  due  to  the 
same  elevation  will,  by  the  same  Table,  be  accord- 
ing to 

Brewster's  first  formula  ^^""-^7+4 7^.24  _  ^^ 

22 

Brewster's  second  formula  ^?^:??±1?^  =  5^.544, 

22  * 


22 

78®  72  I  43®  30 
and  by  Daubuisson's  formula — '     "f  =  5°.546. 

The  mean  of  these  gives  5®.682  for  the  mean  depres- 
sion of  the  ^thermometer  at  the  height  of  1468  fee*,  as 
deduced  from  the  twenty-nine  plaees  recorded  in 
Tables  XXXIII..  XXXIV.,  and  XXXV, 

(333.)  From  the  preceding  and  other  analogous 
considerations,  Mr.  Atkinson  deduces  the  five  following 
results : 

Table  LXXI. 


NunlNror 

llHlUMltt. 

DUSnot  AlUtodM 

tnFMrt. 

DepNMian  of  (IM 

1 

2 
3 
4 
5 

1468 
1666 
3624 
6597 
10386 

5®.682 

6.412 

13.683 

23.850 

33.480 

Table  LXXII. 

Mel 

ok 

Nambaar 
UmBmIU. 

Awragc  Hdgfat  do*  to  each 

^^^^ 

1 

258.360 

2 

259.825 

8 

264.854 

4 

276.604 

5 

310.215 

(334.)  By  a  reference  to  this  last  Table  it  appears,  j^^  g 
that  the  law  which  represents  the  gradation  of  heat  in  tioo  o 
the  atmosphere,  is  far  from  being  that  of  an  equable  heat  i 
decrease,  when  the  altitude  increases  uniformly.  At  ^^ 
the  same  time  it  appears,  that  when  the  decrements  of  JJ^j^ 
temperature  are  uniform,  the  increment  of  altitude  con-  when 
stitute  an  arithmetical  series.  "ItlJ* 

(335.)  To  determine,  however,  whether  this  law  is  yn"o« 
in  conformity  to  Nature,  let  the  uniform  decrement  of  *""•• 
temperature  be  represented  by  a  sinjrle  degree  of  Fah- 
renheit's scale,  and  the  corresponding  increments  of 
altitude  by  the  series 

a?.  J?  +  y,  JP  +  2y.  jp  +  3y,  &c. 
wherein  the  first  term  x  represents  the  heiofht  doe  to 
the  first  degree  of  diminution  of  temperature  from  the 
level  of  the  sea,  and  y  the  common  difference  apper- 
taining to  the  whole  progression.  Let  also  n  and  n' 
denote  the  number  of  degrees  which  the  temperature 
is  depressed,  at  the  elevations  h  and  /*'.  We  shall  then 
have 

«  +  (j?  +  y)  +  (jp  +  2  y). . . .  (jc  +  (w  - 1)  y)  =  *» 

and 

*+(*  +  y)  +  (^^  +  2y). 

or 

n'^  --n     _  - 
nx  A X —  y  =  »» 


.(x  +  (n'-l)y)  =  A'. 


iLM      ^   c        1     80^22-f-44°.69      ^^^^^         and 
Mayer's  formula  ^r =  5*^.678,        ^^ 


2 


n!x+^^-^ y  =  A'. 


From  these  last  equations  we  obtain 
h        n-1 


n 


2 


(N). 


and 


\n'       n  / 


n'  —  n 


(O). 


(386.)   Applying  these  formulaB  to    the 
results  before  obtained,  and  comparing  the 


five  mean  Appli< 
of  the 
riuIk 


Fett. 


,  mean 


And  finom  this  last  Table  may  be  derived 


5th  with  the  1st,  we  obtain  y  =  3.73  and  x  =  249.68  ^^,^,1 

6th 2d y  =  3.72 j  =  249.76  obuii 

5th 8d y==4.58....x  =  235.81 

4th 1st y  =  2.01 a?  =  253.66 

4th 2d y  =  1.92....  a- =  254. 63 

4th 3d y  =  2.3l  ...  .a?  =  250.21 

which  makes  the  mean  value  of y  =    3.045 

and  the  mean  value  of *  =  248. 95 

(337.)  All  the  depressions  agree,  it  may  be  remarked, 
in  giving  a  positive  value  to  y,  although  it  varies  by  a 
comparison  of  different  results.  It  seems  not  impro- 
bable, however,  tlMt  this  variation  arises  fi-om  the  un- 
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arofd&ble  errors  of  obfjervaflon  :  for  if  the  4lh  depres- 
sion be  diminished  only  0^.6,  and  the  5th  increosed  by 
0^.75,  the  values  of  y,  found  as  above,  will  be  found 
lo  approach  to  uniformity.  It  may  hence  be  inferred, 
says  Mr.  Atkinson,  that  the  law  which  has  been 
assumed,  is  either  the  true  law,  or  nearly  so ;  though 
it  is  evident  I  hat  we  are  not  yet  in  possession  of  obser- 
vations sufficiently  numerous  and  varied,  to  enable  us 
to  determine  whether  the  law  has  an  actual  existence 
or  not.  The  observations  at  present  known  are,  how- 
ever, sufficient  to  bring  the  uncertainty  that  may  exist 
respecting  the  vaJues  of  x  and  ^,  into  comparatively 
[>w  limits. 
(S38.)  If  we  adopt  for  the  mean  value  of  y  just 
deduced,  the  numeral  3,  we  shall  6nd,  by  employing 
the  depressions  corresponding  to  the  height  of  1468 
*et,  lh«  value  of  i-  equivalent  lo  an  altitude  of  251 ,3 
et.  Hence  the  following  formula  is  obtained  for  the 
eight  due  to  any  given  depression  of  the  thermo- 
elcr  n : 

|251.3  +  |-  (71  -  1)  I  71-  A. .. ,  (P)  ♦ 

(339.)  By  applying  this  formula  to  the  depressions 
and  altitudes  recorded  in  Table  LXX.*  we  shall  obtain 
the  results  recorded  in 

Table  LXXIIL 


ill    <iirf 

Ttk*l»icfa« 

HmkrMM 
Inftefe 

DlfTctrne* 

5rS82 

1463 

1467.8 

-     0.2 

-o.w 

6.4t'2 

1606 

1663.4 

-     2.6 

-0.01 

13. $83 

3624 

369e.a     1 

-1-  74.8 

+  0.26 

23, tea 

6597 

6811.0 

+214.0 

+«.67 

33.4801 

(10044.7 

-341,3 

--0,98     , 

or 

i03se 

or 

or 

or 

34,68oJ 

U0467.1 

+  81.1 

40,23 

(340,)  Let  us  next  endeavour  to  inquire  if  the  same 
system  of  gradation  holds  good  in  the  temperature  of 
the  tropical  atmosphere, 

Mr.  Atkinson,  in  entering  on  this  subject,  endea* 
voiirs  by  the  application  of  certain  corrections,  to  de* 
duce  the  temperature  of  the  free  atmosphere.,  from  the 
temperatures  of  the  elevated  places  that  have  b«en 
visited  in  the  tropics.  The  air  which  rests  on  the  plains 
of  the  Andes»  says  Humboldt^  although  it  becomes 
mixed  with  the  great  muss  of  the  free  atmosphere,  pre- 
sents, nevertheless,  a  surprising  stability  of  temperature. 
However  enormous  be  the  mass  of  the  Cordilleras,  it 
acts  but  feebly  on  the  strata  of  air  which  are  unceasingly 
renewed.  From  these,  and  other  considerations,  Mr, 
Atkinson  has  deduced  the  following 


Meteor* 

ology. 

AppticstttoQ 
of  tlie  $ame 
fly  item  of 
gradation 
lo  the  tro- 
pical atmo- 
sphere. 


Scaie  of  Correctiom. 


correcUoDSi 
deduced 
from  the 
observa- 
tions of 
HMjaboldt 


When  the  pi  ainii  of  small  extent  wc  may  I  ^^-^  (tram  \he  observed  Scale  of 
subtract , ♦..,,,,,,.)       '      \ mean  temp eralure, 

For  ft  5iiia!l  valley ,  or  a  plaia  of  con- 
siderable extent    , ., , 3.42  DillOt 

For  large  extended  plaiDSi  or  for  warm 
valleys 4.14  Ditto. 

For  large   sheltered    vallcyi    at  great 

heights  abo^e  the  sea  ,., 4.50  DiUot 

And  hence  he  remarks,  that  if  the  correction  due  (o  the 
siiuaiion  of  any  place  in  South  America,  near  the 
Equator,  be  taken  from  its  observed  mean  temperature, 
the  remainder  will  be  a  close  approximation  to  the 
mean  temperature  of  the  free  atmosphere,  at  the  same 
elevation.  In  this  manner  the  sixth  column  of  the  fol- 
lowing* Table  was  computed  ;  and  the  depression  of  the 
thermometer  due  to  the  elevation  of  each  place,  is  evi- 
dently found,  by  subtractings  the  temperature  of  the  free 
almosphere  from  the  mean  temperature  at  the  level  of 
the  sea  in  the  g;iven  latitude.  The  altitudes,  it  will  be 
perceived,  are  comprised  between  2000  and  5000  feet. 


Table  LXXIV. 


NuBM  of  Placci. 


ObHTVtd 

Mmtm 


Can«ction 


ftw  Attno 


Ittem  Tern- 


LAHlnT  th* 
tt«>liillu^ 


82*06 
84. €0 
84.37 
84.50 


Ifean  heights  3883 


dt4«t«  like 


5)T1J9 

Mean  depreision  of  the  tbermometer  S^  14*36 


A  ¥tij  iHJi^  AppiuiiajAlif«  Ttlue  for  n  may  bt  ibas  itbtaiDed, 
bet  (251.34. 1  C'--T)}i.t=A, 

k 


•tibillobuitt  us 


251.3 +  -(«-  1) 


-  (pi  -  I)  benig  nearly  -  x  355  =  2^0* 
k 


fits- 


Tbk  mil  eobble  the  reader  fuUv  to  undenUod  tb«  foraiuk  (S),  p.  4$, 
aud  which  we  before  empbyea  in  p.  36. 
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Meteor-        (341.)   By  a  similar    method  of   proceeding,    the    tudes  in  Table  LXXV.  are  compriMtd  between  fire    Mi 
oloay.     succeeding  Tables  have  been  computed.    The  alti-    thousand  and  eight  thousand  feet  <^ 


Tame  LXXV. 


Names  of  Places. 

Balglit 

tai 
tmt. 

Lttitwiff. 

OtMcmd 
Man 

TWBpOT««an 

Canttian 

iwratuwcn 
■oceantor 
LocaUtlM. 

IfMiiTcm. 

peratnicer 

ftwAtmo- 

nhcnatMiBC 

C«rrwtioB 

fbrLMl. 

tad*. 

IfMnTm. 

8m  in  Hut 
LMitods. 

DqMMfam 

doctetha 
.     Halfhl. 

EstrelU  %., • 

5645 
5815 
6855 
7413 
7970 

2<»29'N. 
3  59  S. 

1  56  N. 

2  12  S. 

65«84 
65.66 
64.40 
62.60 
59.00 

.... 

3».42 
3.42 
2.70 
2.70 

650.84 
62.24 
60.98 
59.90 
56.30 

0<».14 
0.35 

0.08 
0.11 

84«».50 

84.36 
84.15 
84.42 
84.39 

18^.66 

22.12 
23.17 
24.52 
28.09 

PoDAvan  .>■>■••■■■•■••• 

LoXft    •••■••e.*«.««**«« 

AltDSEuer  •••••t*.«t*«et 

y^J^ixsi , ,,»..»...• 

Mean  height : 

5)33698 
=  6740 

5)116.56 

The  altitudes  in  the  next  Table  are  comprised  between  eight  thousand  and  ten  thousand  feet. 

Table  LXXVI. 


Names  of  Places. 

Hdfbt 
In 
fteL 

UUtodc 

ObMmd 
TcBiMiin 

PlMW. 

Corractlon 
iifT«in. 

Mean  T«m- 
Mntvnor 
hceAtroo- 

^Height. 

Ctimctkn 

fbrLati. 

tudc. 

MMnTom. 

SMlntlMt 
LaUtad*. 

eftha 

dmtotha 
Udght.. 

Pamplona •.••••••••■••• 

8016 

8308 
8459 
8633 
8721 
8849 
9381 
9473 
9482 
9522 
9538 
9971 

7«01'N. 

1  15 

2  55  S. 

5  24  N. 
1  14  S. 

6  54 

0  55 

1  42 

5  05  N. 
0  13  S. 

2  28  N. 

61M6 
58.28 
57.74 
60.08 
57.74 
60.44 
60.80 
59.00 
61.16 
56.66 
57.92 
54.50 

40.50 

4.14 

4.14 
4.14 
4.50 
9.10 
4.50 
9.10 
4.14 
4.50 
3.42 

56».66 

54.14 
54.74 
55.94 
53.60 
55.94 
51.70 
54.50 
52.06 
52.52 
53.42 
51.08 

1«».09 
0.03 

.... 

0.19 
0.65 
0.03 
1.05 
0.02 
0.06 
0.57 
0.00 
0.16 

83'.41 
84.47 
84.50 
84.31 
83.85 
84.47 
83.45 
84.48 
M.44 
83.93 
84.50 
84.34 

26»75 

30.33 
26.76 
28.37 
30.25 
28.53 
31.75 
29.98 
32.38 
31.41 
31.08 
33.26 

Pitsto  ••• 

Santa  Rosa 

Caenpa 

SanUF6deBogoU...... 

Htmhato  •••••••••••••• 

Caxamarca  •.•••••••.••• 

Llactacunga ••••••• 

Tunja 

Quito  • • • 

Malbasa 

12) 
Mean  height : 

108353 
=  9029 

M 

ean  depress! 

on  of  the  t 

12 

lermometer 

1)360.85 

=  30.07 

(342.)  The  altitudes  also  in  the  succeeding  Table  are  found  between  ten  thousand  and  twelve  thousand  feet 

Table  LXX\'II. 


Names  of  Places. 

Hcigbl 
tac 

LaUtoda.' 

Obawrcd 

Tcmpcratota 

PUcc. 

ComeUoB 
eTTcm- 

•ceoantoT 

MeanTcm. 

pentnreof 

firec  Atmo. 

qphcTvatsaiiM 

Hdght. 

Cometlon 

fbrLaU- 

tade. 

Mean  Tern- 

pcntoraat 

LrrelorUw 

Scainthat 

LaUtode. 

Dqimtloa 
oTtba 

doetotba 
Height. 

Plateau  de  los  Pastos 

Les  Paramos •.••••••■••• 

10099 
11480 

4«36'N. 

64-30 
47.30 

2<».70 

51'».80 
47.30 

0«.47 

84«».50 

84.03 

32«70 

36.73 

5 

Mean  height  = 

5)21579                                                                                                                      2)69.43 
:  10790                                                         Mean  depression  of  the  thermometer  r=  34 .715 

(343.)  In  addition  to  these.  Mr.  Atkinson  adds,  that 
at  the  altitude  of  15748  feet,  the  inferior  limit  of  per- 
petual snow,  a  mean  depression  of  temperature  was 
found  equivalent  to  49^62 ;  and  by  an  observation  of 
Humboldt,  made  at  One  P.  m.,  in  June,  a  depression 


of  57^.38  was  found  on  Chimborazo,  at  the  elevation  of 
19,286  feet. 

(344.)   The  different  results  thus  obtained  are  in- 
serted in  the  following  Table : 
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Table  LXXVIII. 


J5U 

AilJtwlM  In 

ThcrmiwiwtjST  In  dcgRM 

1 

2 
3 
4 
5 

3724 

6740            ! 

90*29 
10790 
15748 
19286             1 

14»070 
23.310 
30.070 
3J.715 
4a, 620 

57.3ao         1 

Meteor* 
ology. 


{Mb,}  From  Uiis  Table  it  may  be  inferred,  that  the 
gradatioD  of  heat  in  the  portion  of  the  atinoj^phere 
surrounding  the  torrid  zone,  actually  coincides,  or 
nearly  so,  with  what  has  been  shown  to  exist  in  the 
itnosphere  of  Europe.  And»  in  order  to  investigate 
its  conditio n  more  accurately,  we  may»  as  before,  de-- 
monstrate,  that  if  the  decrements  of  temperature  be 
regarded  as  uniform,  the  incre^menU  of  elevation  may 
be  very  nearly  represented  by  an  arithmetical  series, 
whose  first  term  is  x,  and  common  difference  y. 
Applying"  therefore  the  formulte  (N)  and  (O)  deduced 
6<om  this  suppositioi^,  to  the  results  contained  in  the 
pfteeding  Table,  we  shall  obtain  by  comparing 

Feet, 
the  6th  with  the  1st,     y  =  3 .  30 

6th 2d,     y=2.76 

6th,,  ..,.,. 3d,     y- 2.62 

5th .»..lst,     3/ =^2.96 

5th 2d,     y:=2,H 

4th 1st,     3/^4.47 

which  makes  the  mean  value  of    ^  :=  3. 04. 

Taking,  therefore,  y  ^  3, 

Feet, 
the  1st  result  ^ves    j"  =  245. 08 

2d..., jc  =  2j5.64 

8d jr  =  256.66 

4th .x=  250.23 

5th. .,.,  jc  —  244.37 

eUi-. or  ==251.53 

ivhich  makes  the  mean  value  of  ^  —  252 .  25* 

And  therefore  in  a  p^enera!  way  we  may  reg'ard  the 
fulues  of  J  and  y,  as  2,^2  and  3  respectively. 

(346.)  But  to  obtain  these  values  as  accurately  as 
the  observations  will  admit,  let  the  true  value  of 
1  =  252  +  y,  and  that  of  3^  =  3  +  y*.  Substituting 
these  in  formula  (N),  and  transposing,  we  obtain 

252  +  »'4-^V3 H-y')  -  i  =  0. 
2  n 

if  both  the  observations  and  formula  be  correct.  If, 
however,  one  or  both  be  incorrect  in  a  small  degree, 
»e  iball  then  have 

S52  +  JB' -f  2-ni  (3  +  J,')  _  ^  -  E, 

ifl  which  E  represents  some  uidtnown  error. 
(347.)   Applying  this  last  formula  to  each  of  the  six 
**inean  results,  we  shall  obtain  the  followinji^  equations 
of  cotidition,  for  determining  the  values  of  r'  and  ^ : 

VOL,  V. 


squares  to 
tbem. 


y+  6.535/ H- 6.02=  Ei 
a^+  n.l55y  -3.68  =  E, 
x'  +  14 .  535  3^'  -  4  .66  ^  E,  * 

y^  16.860^'  -S.25:=E, 
i'4-  24.310y  H-  7.64  =  £3 
.r'  H- 28. 190  3^' -6.46^  E,. 
And  hence  by  the  method  of  minimum  squares  we  find  Application 

of  ininiinma 

J*' =  +  1.428, 
and 

y  =  ^  .06889. 

Hence  we  shall  have 

x  =  253.4  feet, 
and 

3^  =  2.9311  feet. 
If  the  last  be  omitted^  we  sitall  have  x  ^  253*478  tnd  y  :=  2 .927 

5tli* ....3-=25K0€0  atid^=3J80 

4th x=  *2D K796  tnJ  jrrz  2.933 

..,..  5th  iiid  6lb  .... , jr  =  237 .330  and  y  =:  4 .390 

3d  and  llh a-^  249 .380  and  */  :=::  2.988. 

And  since  the  values  of  x  and  y,  already  adopted  for 
Europe,  were  251 ,3  and  3,  it  is  evident  that,  so  far  as 
the   observations   in  Europe  and  America  can  be  de- 
pended on,  the  law  representing  the  gradation  of  heat        ^ 
in  the  almospherep  is  the  same  both  for  the  temperate 
and  torrid  zones.     Reasoning  also  on   general  princi-  Inference 
pies  we  may  infer,  that  it  will  either  be  the  same,  or  respecting 
nearly  so  in  the  frigid  zones.*     Tlie  formula  (P)  there-  ^^""^  ^'^^^ 
fore  before  deduced  for  the  temperate  zone,  may  be 
likewise  applied  to  the  torrid  zone,  and  to  all  the  varie- 
ties of  altitude  contained  in  Table  L.     The  following 
Table  has  been  added  to  indicate  the  degree  of  con* 
fidence  that  may  be  placed  in  the  formula. 

Table  LXXIX, 


Valuei  of 
Ibe  ele- 
ments when 
parlieulai' 
quii  [ill  ties 
are  omit  ted. 


Europe. 

America. 

ObmrrfA 
tlon^r 
•ture. 

*iia- 

iloo. 

Emir 

of 

TormalM. 

tn 

cnxmi 

C»lt«. 

1468 

5».682 

5».682 

0^.00 

3724 

14«.070 

l3-,77 

+0»^flO 

1666 

6.412 

6.422 

*0.01 

6740123,310 

23.63 

^0.320 

3624 

13,6S3 

13.423 

+  0.26 

9029 

30.070 

30.55 

-0.480 

6597 

23.850  23.180 

+0.67 

10799 

34.715 

35.62 

-0.905 

10386| 

33.480  34.450 

-0.97 

15744 

49.620 

48.76 

-fO.B70 

I928ti^ 

57.380 

57,41 

-0.030 
-1 

^  We  are  only  acqgainied  with  a  lifigle  experimental  observation 
made  uilb  a  view  of  diicovcring  the  decrement  of  temperature  in 
high  latitudes.  This  experimcDt  ^vas  perfurtned  hy  the  Rev.  George 
Ftahefj  and  the  intrepid  navigator  Captain  Sir  Edward  Parry,  at  th« 
Island  of  Igloolik,  iti  laJ.  69*^21'  N.,  and  long.  8P  42'  W, 

A  pBper  kite  was  hoisted,  lo  which  wa-i  attached  aa  exeonetit 
register  thermometer,  in  a  horiiootal  position.  Its  height  above  the 
level  of  tlic  frozen  sea,  upon  which  tlic  expenmeiit  was  made*  was 
determined  by  two  observers  in  Ihe  same  vertical  plane,  taking  its 
altitude  al  thu  same  time  above  the  distant  horicon  j  and  thence  ill 
hcighl  wa«  cotnpuled.  The  greatest  height  observed  was  379  feet,  at 
which  it  was  nearly  stationary  for  a  quarter  of  an  hour,  allhough  it  had 
probablylieen  more  than  400  feet  ahove  the  sea.  The  ejipcrimeni  wai 
made  under  very  favourable  circwtn stances,  the  kite  being  sent  up  and 
caught  io  coming  down,  wilhoul  the  slightest  agiution.  '*  The  imiicet/* 
says  Mr.  Fisher,  ^^  had  noi  a/irretl  i heir  potiiim  in  the  i/tffMett  tk^ree, 
and  they  would  have  indicated  any  variation  of  temperature,  bad  it 
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Humboldt's 
opioioiis  re- 
specting the 
decrease  of 
heat  in  the 
atmosphere 
of  the  torrid 
zone. 


The  differences  between  the  observed  and  calculated 
temperatures  are  quite  within  the  limits  of  observation ; 
and  ibe  formula  employed  may  therefore  be  regarded 
as  exhibiting,  with  tolerable  accuracy,  the  relation 
between  the  temperature  and  the  height,  in  the  mean 
state  of  the  atmosphere,  up  to  the  greatest  altitude  at 
which  observations  have  yet  been  made. 

(348.)  On  the  decrease  of  temperature  in  the  atmo- 
sphere of  the  torrid  zone,  Humboldt  is  of  opinion,  that 
in  its  mean  state,  the  heat  does  not  decrease  uniformly 
in  an  arithmetical  progression.  This  he  infers  from  the 
observations  recorded  in  the  following  Table. 

Table  LXXX, 


Alterations 
in  the  de- 
crements of 
temperature 
at  different 
altitudes. 


Attempt  to 
•xplain  thf 
cause. 


Heights  in 

Equatorial  Zone, 
from  0°  to  10°. 

Temperate  Zone, 
from  45°  to  47°. 

M^tm. 

Pan. 

MMn 

Teinp«r- 

ature. 

Dlflerence. 

Mean 
Temper* 
anm. 

Dilfcrenoe. 

0 
974 
1949 
2923 
3900 
4872 

0 

3135 

6393 

9587 

12792 

15965 

81<»J)0 

71.24 
65.12 
57.74 
44.60 
34.70 

10«26 

6.12 

7.38 

•  13.14 

9.90 

53»60 
41.00 
31.64 
23.36 

12».60 
9.36 

8.28 

In  the  CordilleniBi  says  Utimboldt,  (and  the  fact  is 
extrem^y  curiousv)  we  observe  the  diecrease  getting  Ies» 
and  less  between  1000  and  3000-  metres^  particularly 
between  1000  and  2500  metres  of  elevation,  and  then 
increasmg  anew  from  3000  to  4000  metres.  The 
strata,  says  that  distinguished  traveller,  where  the 
decrease  attains  its  maximum  and  minimum,  are  in 
the  ratio  of  1  to  2.  From  the  height  of  the  Carac- 
cas  to  that  of  Popayan  and  Loxa^  1000  metres  pro- 
duce a  difference  of  6*^.3.  From  Quito  to  the  height 
of  Paramos,  the  same  1000  metres  change  the  mean 
temperature  more  than  12°.6.  Do  these  pheno- 
mena>  inquires  Humboldt,  depend  only  on  the  con- 
figuration of  the  Andes,  or  are  they  the  effect  of 
the  accumulation  of  clouds  in  the  aerial  ocean  ?  In 
considering  that  the  Andes  form  an  enormous  mass, 
from  which  rise  lofly  peaks  or  domes  insulated  and 
covered  with  snow,  we  may  conceive  how,  from  the 
point  where  the  mass  of  the  chain  diminishes  so 
raiMdly,  the  heat  decreases  also  with  rapidity.  It  is 
not  easy,  however,  to  explain  by  an  analogous  cause, 
why  the  progressive  cooling  diminishes  between  1000 
and  2000  metres.  This  eminent  man  supposes  the 
slowness  with  which  the  heat  decreases  in  the  stratum 
of  air  between  1000  and  2000  metres  ta  be  the  triple 
effect  of  the  extinction  of  light;  or  the  absoiption  of  the 
rays  ia  the  cloads,  of  the  formation  of  rain,  and  the 
obstacle  which  the  clond»  present  to  the  finee  passage 
of  rediBiil^  heat    The  bed  of  air  here  referred  to  by 

-  - 

eidirted,  to  less  than  a  qutrtbr  of  a  degree,  Fshfwiheit"  The  temper 
attire  at  the  thne  i^as  —  2^  Fahrenheit 

Dr.  Young,  in  aUudhig  to  this  iiiCef«ithigf  experfnenti  remarks^ 
tH«t  the  law  of  decrease  ef  temperacure  must  be  supposed  to  be 
vmy  difibrent  in  the  Arctic  regions  from  that  whieh  prevails  iv 
moRf  moderatef  latitudes.  The  inferencey  bowefei^  is  by  ht  too 
swooping,  resting  as  it  doesofi  a  rfngle  escpertmsnt.  We  may  hope« 
howetw,  that  thne  will  fink»  known  moi^  pei4(Ktly  nMmy  of  the 
Pliyded  cottdiciMt  ef  Ihr  Mir  iHtoMfr 


Humboldt,  is  the  region  in  which  are  suspended  the    bIi 

large  clouds  which  the  inhabitants  of  the  plains  see  above      ol 

their  heads.     The  decrease  of  temperature,  which  is  very  ^*^ 

rapid  from  the  plains  to  the   region  of  the  clouds, 

becomes  less  rapid  in  that  region ;  and  if  this  change 

is  less  sensible  in  the  temperate  zone,  it  arises  from  the 

effects   of  radiation  being   less   sensible  at  the  same 

height,  than  above  the  burning  plains  of  the  equinoctial 

zone. 

(349.)  The  following  Table  contains  the  results  of  Hnn 

Humboldt's    researches    on   this    interesting   subject,  resul 

The  measures  recorded  in  the  third  column  indicate  the  "P^' 

mean  result,  or  the  measure  of  the  distribution  of  heat  ^?^1 

1111  *•    •  01  le 

m  the  whole  column  of  air.  ^tun 

Table  LXXXI. 


Part  of  the  Globe. 

Altitufks 
inMwtm. 

Atdtadet 

toiheTem- 

poratiimof 

the  nest 

Celumiu  ia 

Bletm. 

TMlpMHtUfMi  I 

Cmt. 

FiftK          ' 

Equinoctial  Zone. . 
Temperate  Zone  . . 

0—4900 
0—2900 

187 
174 

1" 
V 

1°8- 

r.8  : 

(350.)  By  observations- made  during  solitary  exeor^ 
sions  to  the  tops  of  some  lofly  mountains,  Humboldt 
has  deduced  the  results  contained  in  the  next  Table.* 

Table  LXXXII. 


Fart  of  the  Globe. 

.AlUtadetcorrv- 

tpondlng  to  the 

Tetniwraturacorthe 

next  Column* 

in  Mctm.- 

Temperatures. 

Cent. 

Fahr. 

Equinoctial  Zone. . . . 
Temperate  Zone .... 

190 
160—172 

1° 

V.S 
1.8 

(351.)  The  coincidence  in  the  results  of  the  two  last 
Tables  is  certainly  remarkable ;  and  when  we  consider 
that  we  have  compared  stationary  with  insulated  obser- 
vations, and  hence  confounded  the  mean  state  of  the 
atmosphere  in  the  course  of  a  whole  year,  with  the 
decrease  which  corresponds  to  a  particular  season,  or 
some  accidental  hour  of  the  day,  the  agreement  is  stiE 
more  singular. 

(352.)  Dr.  Young,  in  the  Vlllth  number  of  the  Adro-  Dr.l 
nomiccU  and  Nautical  Collections^  published  in  the  attei 
Journal  of  the  Royal  Institution^  has  also  endeavoured  ^^ 
to  deduce  the  gradations  of  temperature  in  the  atmo-  ^^ 
sphere,  from  the  mean  refraction  ;  and  the  result  of  his  fi^n 
inquiry  is  to  give  208  feet  for  the  altitude  correspond-  meai 
ing  to  the  depression  of  a  single  degree  of  Fahrenheit's  fr»^t 
thermometer. 

*-  Humboldt  obUined  a  series  of  partial  results  ftom  the  bKk  ofi 
the' Andes,  of  which  the  following  is  ao  abstnKsU 


Hdghtt  In  MeCTM. 
0—1000 

1000—2000 
2000^-^000 
300O-'4O0O 
4000— 6oea 


Cent. 

1°  or 
I  .. 
1  .. 
1  .. 
1     .. 


F*lir. 
1*».8 
1.8 
1.^ 

1.8 

13 


for 


170 
294 
232f 
131 
180. 


In  tfiese  numbers,  we  reoogniee  the  iuAuenco-  of  the  rtgien-of  dodl* 
upon^die  dioiesseof  beat 


(3S3.)  The  eiperimental  da(a  on  which  all  our  con- 
^uaaoas  on  thb  interesting^  subject  rest,  are  not  entirely 

^ -tOMSceptionable,  The  circumstances  are  so  varied 
lOMleT  which  many  of  the  experiments  have  been  per- 

,  Ibniied,  and  such  is  the  changing  character  of  the 
'stmosphere^  even  in  the  short  intervals  of  observation, 
that  much  remains  to  be  done  to  perfect  the  inquiry. 
Kai  only  do  the  results  of  observation  vary  for  the  same 
'filaoe,  Qudcr  different  conditions  of  the  atmosphere,  but 
"rnmny  tmomalies  tirise  from  the  various  icircumstances 
aUeoding  the  relative  situations  of  the  heights  at  which 
the  observations  are  matk*.  If  the  lowest  point,  for 
waarpte,  be  on  n  level  plain,  and  the  highest  exist  in 
libe^rve  ahr,  the  decrease  must  be  very  different  from 
^rfnl  k  would  be,  if  the  lowest  point  were  at  the  bot- 
tan*  and  the  highest  on  the  summit  of  a  mountain  ;  or 
if  Hie  observations  were  made  at  the  lowest  and  highest 
points  of  a  great  city,  at  the  sea-side,  or  on  the  summit 
of  a  hill  in  ihe  interior.  Nor  is  it  always  that  the 
highest  point  is  of  the  lowest  temperature  during  the 
«iay,  the  atmosphere  exhibiting  sometimes,  in  this  re- 
spect, a  remarkable  analogy  to  what  takes  place  on 
nights  most  favourable  to  the  production  of  dew.* 
(354.)  Among  the  observations   made  by  General 

*  tU>y  on  Ihe  temperature  of  the  upper  regions  of  the  air, 
it  may  not  be  unimportant  to  notice  tlie  following,  ou 
account  of  their  exhibiting  auomalotis  results* 

Table  LXXXIIL 


Time  of  Oltcrfltkfi. 


iGre«n  Wh«rf  it  Wool- 
wich Warren,  sndi 
the  upper  story  on 
Shooter's  Hill  inn.! 
Difference  of  height] 
44-t  feet. 

'  Suiion  at  WmiHj  andi 
top  of  Wecm  Cruig^l 
700  J  feet.  I 

Station  st  Wccm,  and 
lap  of  BolfrtelcAl 
Cuffi,  1 176(  feel. 

•t  Weeni,  and 
top  of  Dull  Gmjf, 

Lpirei  of  the  Clyde  at 
Litiark  Bridf  ej  and 
tht;  8ut)oD  at  th«, 
Oifdeo,  362 J  feet, 

Lettl  of  the  Cly demand 
Stonebyrc  lini,  654 
feet. 

iB^ofHswlt.liHlOUl 
RTvalory,  and  bot 
lOBtof  tlie  nrntl  rock 
0BAjthiir'flSeit,684 

Kawk^MU  Oardea- 
door,  «nd  bottom  of 
the  rock  oo  Arthur's 
Seat,  730.8  feet 


1774,  April  27,  4  P.M. 
Metn  of  4  olHvorviitions. 

Afiril27,  6'^30™KM, 
Mean  of  2  oK«er\atioDg, 

April  2S,  5  A.  M. 
Mean  of  5  observations. 

1774,Julyl6,lP30"'AJH. 
Bright  EUQshine. 

Calm  and  cloudy. 
July  18,  r»120«  A*M, 


Sept  7,  7'»47«  A.M, 
9    0     


Scpt.7,8*»15'«A.M, 


l776^aii.31,lOM5'^A.M 
July^,2fiOP.M, 


1775,Dec/i7,nh30»"A.M, 

^  8  40  

1776,  Feb.  1,  B3Q  


TiVfitfrMx  of 
T«Bi|«ntttPiv 


6^   warmer  at  the 

higher  fltation. 

OJ^  warmer^  do» 

li**oe/</rr,da. 
51^  oo/derf  do, 

21^  colder  J  do. 

2^  colder,  do, 


1®  eoltler,  do. 
6°  colder,  do. 


1°  iXfidoir,  do. 


G''  warmer i  do* 
2}^  c^d^j  do. 


Ao  difference, 
3f^  cuider  at  the 
higher  station* 
T"  warmeiif  do. 


'  On  every  dear  lad  still  nighty  the  air  ntureel  the  earth  h 
r  ihaa  that  vhich  is  more  distant  from  =t,  to  the  height  at  least 
.?^'**i.'^'*  **^*"S  ^^  greatest  to  which  Mr.  Six's  cxperimeats 


(355.)  As  Ihe  altitude  increases,  fhe  fluctuations  Metenr 
diminish,  but  they  still  exist  to  a  great  deg^ree,  as  will  ology, 
appear  from  the  folio win^^  Table,  coiitaiiiinf^  ohserva-  ^^"^-^^.^-^ 
tions  made  at  Caernarvon  Quay,  aiid  the  top  of  Snow-  ^^^"* 

dOD. 


Table  UXXKTV, 


greater  alti- 
tude<i  ihe 
fluctuations 
diminish. 


15WT«f 

Hmtrof 
OtMMttaD, 

3555 
feet 

1775, 
Aug.  7, 

*  a  ■  ■ 

14. 

6*  7'"  A.  M. 

g   7 

0    7     P.M. 

2    7 

8    7    A.M. 

0    7     P.M. 

m^  Colder  at  the  higher  statiop. 
121'*  ditto 
71°  ditto, 
ll''    ditto. 
12|^  ditto. 
16<=*    ditto. 

(356,)  In  like  manner  we  shall   find  with  reference  Different 
to   the  observations  made  on  the   Pic  da  Midi,  and  ''e*wl^*ot>- 
given   in  Table  LXIX.,  that  the  followinjr  diflerences  [^'^pf^'"' 
of   temperature    were    found    on   the    di  He  rent    days  tiu  Midi^ 
recorded. 

Table  LXXXV. 


AlUudr. 

the  tmo  ^^tttlont, 
Oiettpiivrbciac 

1428.79 

July  26,  1809. 

GO^fi 

feel. 

Sept.  15 

51.8 

Sept.  4,  1803. 

57.9 

Sept  12 

55.6 

Sept.  23 

51.3 

Sept 27 

59.2 

Sept.  30  - — 

50.9 

(857.)  So  also  for  two  observations  made  with  refer- 
ence to  Mont  Blanc,  one  at  noon»  and  the  other  at 
two  P.  M.,  the  difference  of  the  temperatures  for  the 
former  period  was  88°.2,  and  for  the  latter  84^6. 
These  variations  necessarily  produced  corresponding' 
chants  in  the  values  of  the  decrements  of  altitude, 
that  for  the  lirRt  set  of  observations  bein";  76.55 
fathoms,  and  for  the  second  82.02  fathoms.  But  with 
respect  to  the  Puy  de  Dome,  contained  also  in  Table 
LXIX.,  we  shall  find  that  for  two  observations  made 
respectively  at  noon,  and  one  P.  M.,  the  ditference  of 
temperature  for  the  (brmer  was  44^*6,  and  for  the  latter 
44^.4,  The  decrements  of  tem]>erature  hence  nearly 
correspond.  Similar  observations  made  at  the  same 
place  on  the  29th  of  June,  1808,  and  the  7th  of  Angust 
of  the  same  year,  produced  in  the  former  case,  a  difl^r- 
ence  amoimting  to  49^.3,  and  in  the  latter  to  49^.1. 
These  equal  diflTerences  of  temperature  produced 
nearly  equal  decrements  of  altitude,  but  when  compared 
with  the  former  decrements  of  the  same  kind  afford  a 
difference  of  nearly  23  fathoms  for  a  single  degfree  of 
Fahrenheit. 

(358.)  Sir  Tliomas  Brisbane,  to  whom  Astronomy 
in  particular  is  under  such  lasting  obligations,  pursued 
the  subject  of  the  variations  of  tem[>eratore  at  a  con- 
fitant  dijference  of  altitude  for  different  hours  of  the  day, 

l2 


For  Mont 
BLaac. 


Equality  ia 
the  oTjscf* 
vationi  for 
the  Pyy  d« 
Dome. 


Brisbane  s 
ohserratioi>t 
fur  difTerent 
hour*  of 

the  day. 
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Ilettor-     at  Port  Macquarie,  Vnti  Dlcmans  Land.     His  results 
^Sf'      are  contained  in  the  following  Table,  and  were  derived 
^■^'^'^  from  a  diflerence  of  altitude  correspuading  to  &2  fecL 

Table  LXXXVL 


r«tai  flf  il»  »-y  wt-i  ih»  01>»nMi«  «i«  Md* 

1 

Mcail  difference  of  temperalure  tt  SuQrbe. 

-6*00 

it9A.M, 

-9*01 

Ai  Moon, 

-7*55 

113P.M. 

-5.50         1 

it  SuoieL 

-3.50 

MCAO.. 

-6"^! 

MaxifQum  diffeicncc  al  Sunrise, 

~J3^0 

at  9  A.M. 

-25.0 

at  Noon. 

-18.0 

it  3  P.  M. 

-n.o 

&tSun»t. 

-  9.5 

SiJDjmum  dttFiTCDce  at  Sunrise. 

Q.O 

At9A.\f, 

+  K5 

at  iVoon. 

+  0.5 

'                                                          al  3  P.  M. 

4-  0.0 

at  Sunset. 

+  3.0 

Oba^rvii- 
ttons  of 
S.iu5«iire  on 
the  effects 
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These  anomalies  in  the  temperature  must  be  attended 
with  corresponding  difFereiaces  in  the  decrements  of 
altitude, 

(359.)  SauRSure»  in  his  Meteorological  inquiries, 
deduced  the  decrements  both  for  summer  and  winter^ 
assigning  to  the  former  season  a  decrement  of  292 
feet  for  a  degree  of  Fahrenheit's  thermometer,  and 
to  the  latter  4 19  feet.  For  the  whole  year  he  assigned 
3^6  feet. 

(360.)  The  preceding  remarks  show,  that  to  pro- 
ceed successfully  in  this  inquiry,  a  great  number  of 
contemporaneous  observations  should  be  made,  at  dif- 
ferent seasons  of  the  year  aad  at  ditfereni  times  of  the 
day,  in  order  to  deduce  from  them  the  inean  condition 
of  the  atmospher:;. 

(36 K)  One  of  the  best  methods  that  could  be 
adopted  for  determining  the  decrements  iu  question, 
would  be  the  carrying  into  execution,  on  an  extended 
scale,  a  suggestion  originally  made  by  the  late  Dr. 
Wilson,  Professor  of  Practical  Astronomy  in  Glasgow. 
An  account  of  Dr.  Wilson^a  method  may  be  seen  in 
tlie  Tramaciiom  of  the  Royal  Society  of  Edinburgh^ 
¥ol.  X.  p.  2.  and  is  briefly  as  follows. 

Several  paper  kites  of  a  large  size  were  raised 
one  above  another,  upon  the  same  line,  with  {r«?gister) 
thermometers  attached  to  them.  Mr,  Wilson  began 
with  raising  the  smallest  kite,  which,  being  exactly 
balanced,  soon  mouuteti  steadily  to  its  utmost  limil, 
carrying  up  a  very  slender  line,  but  of  a  strength  suf- 
ficient to  command  it.  In  the  mean  time,  the  second 
kite  was  supported  by  two  assistants,  in  a  sloping 
direction,  with  its  breast  to  the  wind,  and  with  its  tail 
laid  out  evenly  upon  the  ground  behind,  whilst  a  Ihirfl 
person,  holding  part  of  its  line  tight  in  his  hand,  stood 
at  a  good  distance  directly  in  front.  Things  being  thus 
ordered,  the  extremity  of  the  line  belonging  to  the  kite 
already  in  the  air  was  hooked  to  a  loop  at  the  back  of 


the  second,  which  being  now  let  go,  mounted  very 
superbly,  and  in  a  little  time  also  took  up  as  much  line 
as  could  be  supported  with  advantage;  thereby  allow- 
ing its  compaiiiou  to  soar  to  an  elevation  proportionally 
higher. 

Upon  launching  these  kites,  and  affording  them 
abundance  of  proper  line,  the  uppermost  ascended  to 
an  amazing  height,  disappearing  at  times  among  the 
white  summer  clouds,  whilst  all  the  rest,  in  a  series, 
formed  with  it  in  the  air  below  such  a  lofly  scale,  as  at 
once  changed  a  boyish  pastime  into  a  highly  useful 
Philosophical  experiment. 

(362.)  The  Earl  of  Minto*  has  somewhat  varied  Lord! 
the  experiment  by  employing  balloons,  having  register  lo's  a| 
thermometers  attached  to  them»  hung  freely  in  a  cylin-  ^^^^^^ 
drical  case  of  glazed  pasteboard,  open  at  each  *;nd.  *  **• 
The  thermometer  below  was  suspended  ia  a  similar  mJni. 
case.f 

On  the  Vlam  ofPerpetuai  Snow. 

(363.)  The  preceding  researches  respecting  tlie  pro- 
gressive diminution  of  temperature  as  we  ascend 
through  the  air»  must  conduct  us  at  last  to  a  region  of 
perpetual  snow.  We  have  proved,  at  least  approxima- 
tively,  the  existetice  of  a  law\  common  to  all  the  regions 
of  the  Earth,  by  which  the  decrease  of  heat  in  the 
atmosphere  is  measured,  hut  which,  nevertheless,  de- 
pends, in  the  extent  of  its  operation,  on  the  different 
temperatures  of  the  terrestrial  parallels.  If  we  go  to 
the  EqnatOT,  w^here  the  maximum  mean  temperature  i» 
found,  and  trace  the  law  of  its  descent  in  the  great 
volume  of  the  air,  until  it  reaches  the  limit  which  Na- 
ture assigns  to  the  existence  of  perpetual  snow,  we 
shall  arrive  at  an  elevation  much  greater,  than  if  we 
ascended  from  the  mean  Geographical  parallel,  or  en- 
deavoured to  trace  its  limits  above  the  Polar  circle. 
Thus  the  great  heats  of  the  torrid  zone  influence  the 
temperature  of  the  air  at  a  much  greater  elevation  above 
the  Ocean,  than  the  temperate  regions  of  Europe,  or 
those  cheerless  climes  of  the  North,  where  the  domi- 
nion of  cold  holds  a  more  unlimited  sway. 

(364.)  lu  setting  out  from  the  Equatorial  regions, 
where  the  magtdtudes  of  the  mountain  masses  fill  the 
traveller  with  amazement  and  awe,  he  is  led  to  contem- 
plate those  hoary  summits,  which  in  so  many  latitudes 
invite  his  examination  ; — unfolding  the  existence  of  a 
pliine — magnificent  from  its  extent  and  operations — at 
and   above  which,  all  the  dreary  powers  of  winter  are 
called  into  perpetual  action  ;  which,  even  in  the  torrid 
zone,  destroys  the  fairest  and  most  gigantic  forms  of 
vegetation,  and  permits  within   its  vast  and  botmdless  |g^^^ 
domain,  the  existence  of  no  animated  being  to  disclose,  matw 
amidst  the  fearful  sublimity,  those  living  functions  and  bc-ing 
powers,  which  communicate  happiness  and  joy  to  the  Y*Jf* 
more  favoured  regions  of  the  Earth.J  ^^^^^ 

*  Edinburgh  Journtii  a/ Si^ienc^f,  vol.  vii,  p.  249, 
f  Lord  Minto  se«fms  to  have  enclosed  his  /owcr  thermometer  in  a 
case  of  writMtg  paper.  The  ctrcu  in  stances  of  an  experimenl  wilJ  be 
much  ahercd  by  the  employment  of  thermometers  endoteicl  in  casea 
of  difffrmt  mnteriah.  Dr.  Wells  has  giveu  some  interesting  ob^er- 
Aations  on  this  head,  id  his  valuthle  Enaif  on  D<w.  When  the 
bulb  of  a  Ihermameter  was  enclosed  Iq  a  metallic  paper,  the  temper- 
ature indicated  by  it  was  fouod  to  b«  greater  th«a  the  actual  temper- 
ature of  tbe  air ;  wbcrea*  one  enclosed  in  a  slmiiar  caae  of  white 
paper  J  wt<  commonly  found,  whea  a  difference  did  exi^t,  lo  be 
lower. 

X  This  observation  cannot  be  re^rded  ai  rigidly  true;  aUhongh 
when  conlTEBtin^  the  dreary  regions  of  the  perpetual  foows,  with  the 
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(365.)  By  the  plane  of  perpetual  snows,  we  are  to 
UTidcrstand  Ihe  curved  surface  which  passes  throu£ch  the 
greatest  hcig:ht5  at  which  the  snows  are  preserved  duir- 
ing  the  entire  year.  To  trace  the  altitude  of  this  plane 
above  the  diirerent  terrestrial  parallels,  has  long-  been 
an  object  of  interestinor  iriquiiry.  At  first  it  was  ima- 
gined, that  its  range  t!i rough  the  atmosphere  partook  of 
some  character  of  uniformity  ;  hot  later  and  more  Phi- 
losophic views  have  proved,  tliat  its  altitude  above  the 
level  of  the  sea,  is  the  result  of  a  great  variety  of  causes, 
— of  all  the  uncertain  conditions  of  the  terrestrial  sur- 
&ce, — of  tlie  unequal  distribution  of  heat, — of  the  ano- 
malous edectn  of  mountains  and  plains,  the  great  oceans 
alone  contributing  a  partial  uniformity  to  it. 

(366.)  A  general  idea  of  its  figure  may»  however,  he 
gathered  from  fig.  5,  in  ivhich  N  E  S  Q  denotes  the 
•vriiKe  of  the  Earth*  and  C  DEF  the  sujierior  limit  of 
the  Mmosphere,  The  curve  A  X  B  S  may  be  supposed 
to  represent  a  section  of  the  plane  of  perpetual  snow, 
aUaiuing^  but  for  peculiar  anomahes,  its  greatest  ele- 
Taiion  at  AE  and  BQ  in  the  Equatorial  regions,  and 
gradually  descending  towards  the  Earth's  surface,  until 
it  at  length  meets  it  in  some  point  of  the  Polar  zone. 

(367.)  The  known  points  are  comparatively  few, 
which  mark  llie  elevation  of  this  plane  above  the  ordi- 
nary level  of  the  sea ;  and  they  ought  to  be  highly  va- 
lued, notwiihstandtng  the  chances  of  some  uncertainty 
^ibtiog  in  them,  when  we  consider  the  immense 
difficulties  attendant  on  their  determination.  We  shall, 
therefore,  take  a  rapid  review  of  its  position  on  some 
of  ihe  principal  mountain  chains  of  the  Globe, 

(36S.)  It  is  in  the  Equatorial  regions  of  the  New 
World  thai  we  meet  with  the  most  magnificent  exam- 
ples of  this  splendid  plane,  as  it  was  in  that  region 
the  first  etlbrta  were  made  to  ascertain  its  height. 
The  first  and  earliest  attempt  was  made  by  the  French 
and  Spanish  Philosophers,  who  were  employed  in  the 
operations  connected  with  the  measurement  of  the  great 
•re  of  the  meridian  in  the  tropical  regions.  The  mea- 
tures  of  Bo  uglier  and  Condamine  appear  to  disagree, 
tllhougb  an  inscription  engraven  on  a  table  of  marble, 
— which,  in  spite  of  the  destruction  of  (he  Order  of  the 
Jesuits,  has  been  preserved  in  one  of  the  Galleries  of 
the  College  of  that  order  at  Quito^ — seems  to  imply 
that  a  common  measure  was  agreed  on  by  these  cele- 
brated men :  AUitudo  acutioris  ac  lapidei  cacuminis 
fikt  pUmmque  optrii  2432  hexapefles  Parhienxs3^  ut  e.t 
nicu  infimm  permanenth  in  moniibiis  7iivom.  Ulloti 
and  Don  Juan,  coadjutors  in  the  same  great  enter- 
prise, assigned  a  different  value  to  the  altitude  of  the 
plane.  ' 

(369,)  The  latest  in  vestfgalions  of  Humboldt  on  this 
T€fy  important  subject,  are  contained  in  an  admirable 
Paper*  Sur  la  It  mite  infermire  des  Neiges  perpetudles 
daki  le$  Moniagnu  de  IHimdlaya  et  Us  RSghm  Equa* 

boitifal  Cenllity  of  the  climates  below,  an  apology  may  be  found  for 
1^  eipr««ion»  Wahlenbcrg,  in  his  obsenations  on  ihe  Lipland 
A%i,  obj«nres  that  the  Snow  Bunting,  Evibfrizu  Nivalis,  u  the 
iHtJf  IKiog  creature  thai  visiti  an  elevatiuti  of  2000  feet  above  the 
perpetual  snows.  Ti  ba^s  also  been  remarked,  that  the  Ansoiit.^  but- 
lertiy  i*  occasionally  found  lo  6jr  over  the  very  summit  of  Moni 
fiUoe.  Wahlenberg  alio  remarks,  that  a  few  plants  of  RanuncuiuM 
fUtim/tMf  and  other  iimiUr  ones,  may  now  and  dien  bo  found  in  the 
cWl  of  tome  dark  rock  rising  through  Ibe  snowr.  Thia  happcna  even 
to  1^  bright  of  500  feet  above  that  line*  Further  up  the  snow  is 
nty  rarely  moistetied,  yet  some  timbilicated  lichens,  (GyropAoree^) 
Ice^  iltll  occur  ta  the  crevices  of  peipendic^far  rocks,  even  to  the 
liBCfat  of  2000  feci  iboTC  the  lime  of  perpetoid  snows. 


torial^j,  and  pnblished  rn  the  Annale$  de  Chimie,  torn.     Meteor- 
xiv.  p.  5,     The  Volcano  of  Picbincha,  he  says,  has  four      '>It>gy, 
rocky  summits,  the  altitudes  of  which  were  determined  ^**^v»^ 
by  direct  barometrical  measurements,  by  anjyles  of  ele-  K^<^^y  *"™' 
vation  taken   near  Quito,  and  by  Irigonometrica!  ope-  ^'.^  ^^  P*' 
rations  carried  on  at  Cachapamba^  on  a  plane  whose 
elevation  is  6576  feet.     His  results  are  contained  in 
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Namn  pf  Oi*  iJuminluu 

AitiLDd«iBJWb 

Rucnpicliincha.  .,,..,*, ,  * 

15924 
15719 
15354 
15278 

Hiiahuapicltincha  ..*..,, 

Cono  de  los  Ladrillos , 

Tablauma  , •,..**,. 

(370.)  Of  the«e  summits*  only  the  first  is  covered 
with  snow  dnring'  the  whole  of  the  year,  the  inferior 
limit  descending-  tVoin  25  to  35  fathoms  below  its  top. 
The  Frnahnapichincha,  ^ihe  next  in  elevation,  is  nearly 
always  destitute  of  snow,  its  peak  seeming  just  to  pene^ 
Irate  tlie  mig^hty  plane  of  frost.* 

(371.)  On  the  great  mountain  of  Chimborazo,  Hum- 
boldt found  tile  perpetual  snows»  by  a  trigonometrical 
operation  carried  on  in  the  Plain  of  Tapia,  near  the 
City  of  Riobamba-Ncnvo,  to  be  at  an  elevation  of 
15,802  feet  above  the  level  of  the  South  Sea.  He  also 
remarks,  that  the  diameter  of  the  mountain  where  the 
snows  commence,  seemed,  from  measures  made  at  dif* 
ferent  epochs,  to  be  22,031  feet— a  proof  of  Ihe  nearly 
equal  constancy  of  their  elevation  lu  those  regions*t 

(372.)  On  the  sides  of  the  Volcano  of  Cotopaxi,  the 
elevation  of  tin's  plane  was  foimd,  by  a  trigonometrical 
operation  performed  in  the  plains  of  Mnhilo,  lo  be 
16,231  feet,  although  from  some  other  considerations, 
Humboldt  is  disposed  toreg-ard  it  as  15,924  feet.  This 
volcanic  cone  is  not  well  adapted  for  the  determination 
of  the  perpetual  snows.  Its  form,  however,  is  described 
by  Humboldt  to  be  the  most  beautiful  and  regular  of  the 
colossal  summits  of  the  high  Andes.  It  is  a  perfect  cone, 
which,  covered  with  an  enormous  lajrr  of  snow,  fihines 
with  dazzling  splendour  at  the  setting  of  the  sun,  and 
detaches  itself  in  the  most  picturesque  manner  from  the 
sky*  The  covering  of  snow  conceals  from  the  eye  of 
the  observer  even  the  smallest  inequafities  of  the  soih 
No  point  of  rock,  no  stony  mass,  penetrates  the  coating 
of  ice,  or  breaks  the  uniformity  of  the  figure  of  the 
cone.  We  have  given,  in  figure  6,  a  representation  of 
this  magnificent  mountaiuj  because  it  affords  a  good 
example  of  the  well-defined  limits  of  the  perpetual 
snows^ 

(373.)  It  is  worthy  of  observation,  however,  that 
notwithstanding  the  enormous  bulk  of  this  mountain,  it 
is  liable  at  times  to  be  despoiled  of  its  snowy  mantle, 
by  the  active  agency  of  its  internal  fires;  and  Hum* 
boldt,  with  his  usual  acuteness,  has  drawn  from  this 
circumslance  the  useful  Geological  inference,  that  its 
sides  are  therefore    thinner  than  those    of  the  other 

i 

•  According  to  lome  very  accurtite  measures,  the  summit  of  the 
Riountata  appears  to  rise  nbove  the  pkoe  of  perpetual  snow  only 
I  wo  fathottis, 

t  See  Humboldt,  Rcc,  <F Ohnrv,  Attr.  tom,  L  p.  73;  aod  Zicb., 
Dc  i'Atiracikn  Uet  Mmiagneij  voL  i,  p,  7. 
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inoQntains  whose  bosoms  a? e  the  seats  of  equally  active 
volcanic  fires.  The  disappearance  of  ihe  snow  is  re- 
garded by  the  natives  as  a  certain  index  of  an  approach- 
\ng  eruption.* 

(374.)  The  Mountain  of  Antisana  is  another  exam- 
ple given  by  Humboldt  to  tlhislrate  the  subject  of  the 
perpetual  snows.  On  account  of  its  being  surrounded, 
however,  at  an  elevation  of  13,429  feet,  by  a  vast  plain* 
exercising  great  radiating  powers »  he  concludes  ihatthe 
perpetual  snows  are  pushed  as  a  necessary  consequence 
to  a  higher  region  in  the  air.  And,  although  the  nume- 
rical mean  of  all  the  examples  recorded*  amounts  to 
15,803  feet,  yet  Humboldt,  making  an  allowance  for  the 
fires  of  Cotopaxi,  and  the  force  of  radiation  here  referred 
tOp  is  disposed  to  fix  the  altitude  of  the  perjietual  snows 
.    .  at  the  Equator  at  no  greater  elevation  than  15,748  feet, 

snow*  at  the  ^j.  4gQ(|  nietres.     The  next  Table  contains  the  whole  of 
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(375,)  The  determination  of  this  Equatorial  ele- 
ment, although  of  the  utmost  importance  in  any  attempt 
that  may  be  made  to  trace  theoretically  the  plane  of  the 
perpetual  snows,  must  rest  entirely  on  the  obeervations 
ihal  have  been  made  in  the  Andes,  It  is  true  that  we 
are  not  yet  acquainted  with  the  altitudes  of  all  the 
mountains  of  America  to  the  East  of  Pent,  although 
we  are  certain  the  perpetual  snows  exist  in  this  con- 
tinent only  in  the  chain  of  the  Andes,  of  which  the 
Cordilleras  of  Mexico  are  to  be  regarded  as  a  prolon- 
gation towards  the  North,  in  the  group  of  Merida»  and 
in  that  of  Santa  Martha.  Not  one  of  the  summits  of 
the  chaiu,  it  may  be  remarked,  on  the  coast  of  Vene- 
zuela, of  those  of  Panme»  of  Chiquittos,  and  of  the  Bra- 
zil, pass  above  the  limit  of  perpetual  snow;  and  hence 
Humboldt  has  remarked,  that  these  snows  are  wanting 
in  all  the  Eastern  and  non-volcanic  re^on  of  the  New 
Continent.  Of  the  interior  of  Africa  between  Cape 
Lopez  and  Mrlinda  we  know  nothing,  although  the 
traditions  respecting  the  junctions  of  the  mountains  of 
Lupata,  and  Al  Komri,  render  it  probable  that  the 
Equinoctial  regions  of  Africa  yield  but  little  in  their 
altitude  to  the  Andes  of  Quito.  The  great  size,  also, 
of  the  elevated  plains  of  the  continent  of  Africa,  and 
the  immense  accumulations  of  sand  in  the  meridian  of 
Darfour,  must  have  a  tendency  to  elevate  prodigiously 
the  inferior  limit  of  perpetual  snow  by  the  influence  of 

*  In  January,  1303,  eight  moDths after  Humboldt  and  Booplaod'i 
visit  tu  Cotopaxii  tt  thitm  llflh  tBonBoaK  volucnea  of  fire  and  acori«>| 
tad  the  eatastropbe 


radiation  ;  and  still,  according  to  the  best  authoritjes, 
the  mountains  of  A I  Komri  pass  above  this  limtt 
Through  all  the  remaining  range  of  the  Equator,  not 
one  solitary  mountain  is  presented,  to  mark  the  eleva- 
tion of  the  plane  whose  properties  we  are  endeavouring 
to  trace.  The  phenomena  of  the  perpetual  snows  ia 
equally  unknown  in  the  Galapagos  isles^  and  even  in 
Borneo  and  Sumatra,  of  which  the  highest  peak^  the 
Gunong  Pasaman»  reaches  only  to  an  elevation  of 
13.842  feet. 

(376,)  The  determination  of  the  altitude  of  the  per- 
petual snows  in  the  Equatorial  regions,  necessarily  led 
to  inquiries  respecting  its  aitilude  in  other  latitudes; 
and  their  observed  approximation  towards  the  sur- 
face of  the  Earth,  opened  a  most  fruitful  field  of 
inquiry.  In  the  immediate  vicinity  of  the  Equator,  a 
small  change  in  the  latitude  was  observed  to  produce 
no  sensible  difference;  but  as  observalions  became 
extended  towards  tlie  Northern  border  of  the  torrid 
zone,  that  diderence  became  perceptible.  It  is  still, 
however,  in  the  Cordillera  of  the  Andes — cif  all  the 
mountain  chains  being  the  only  one  prolonged  in  the 
direction  of  a  meridian  for  the  extent  of  20')0  leagues — 
that  we  must  seek  for  further  elements  of  this  in- 
teresting problem.  It  is  true,  indeed,  that  the  Cor- 
dillera does  not  olfer  a  continued  chain  of  snowy  sum* 
mits,  as  the  Alps  of  Swisserlaud,  and  the  mountains  df 
Himalaya,  but  it  is,  nevertheless,  raised  into  seven 
euormous  groups  to  the  North  of  the  Equator,  at  a  pro- 
digious elevation. 

(377.)  With  respect  to  observations  made  at  the 
Northern  extremity  of  the  torrid  zone,  the  roost  perfect 
are  those  by  Humboldt  on  the  elevated  plains  erf 
Mexico.  On  the  parallel  of  the  great  heights  of  Anar 
htiac,  between  16^  W  and  19°  12' of  North  latitude,  ail 
enormous  mountains  are  ranged  in  the  same  East  and 
West  line.  Four  of  these  mountains,  viz,  the  Peak  of 
Orizaba,  having  an  altitude  of  17,375  feet ;  that  of  Popo- 
catepetl, of  17,722  feet;  that  of  Iztaccihuall,  or  the 
White  Woman,  exceeding  15,028  feet;  and  tlie  Nevado 
de  Toiuco,  of  15,169  feet;  are  perpetually  covered  with 
snow.  Two  others,  however,  the  CotVe  de  P^rotc, 
having  an  elevation  of  13,417  feet,  and  the  Volcano  of 
Cohma,  exceeding  10,871  feet,  are  often  destitute  of 
snow  the  greater  part  of  the  year.  According  to  a  tri- 
gonometrical measure  made  by  Humboldt  on  the  snows 
of  Popocatepetl,  in  latitude  lb°  59',  in  the  month  of 
November,  the  inferior  limit  was  found  at  an  elevation 
of  14,977  feet;  but  by  calculating  the  barometric  ob- 
servations of  M,  Sonneachmidt,  according  to  the  for- 
mula of  La  Place,  the  altitude  obtained  was  15,163  feel. 
An  application  of  the  same  formula  to  some  observa- 
tions of  d'Alzate,  gave  for  the  altitude  of  the  snows  of 
Iztaccihuatl,  in  19^  10'  of 'North  latitude,  16,060  feet 
Humboldt  by  an  obscrvalion,  on  which,  however,  he 
does  not  much  depend,  assigned  tn  this  elevation  only 
14,069  feet  The  Nevado  de  Teluco,  in  lat  19^  U' 
North,  presents^  like  Rucupichincha,  an  immense  cen- 
tral liollow,  surrounded  by  rocks  of  a  turretted  form, 
and  of  a  very  dangerous  access.  Like  Rucupichincha, 
also,  the  summit  of  the  Nevado  but  just  enters  the  limit 
of  the  periietual  soows,* 

•  HurnbuldC  oftrned  his  baroin«l«rt  to  ibv  most  elevated  su  mm  it 
(Pico  del  Fraile)  where  he  found  tht  surf«ce  of  the  rock  pierced  and 
vitrt&ed  by  the  effect  of  atmosDheric  electricity,     This  phenoraenoui 
-     -^ '    lof  ll  ■ 
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,)  From  the  whole  of  the  observations  made 
aad  coUeded  by  Humboldt  in  ihh  interesiing-  repoii, 
h«  dmwv  the  conclusion,  tliat  hi  the  niiietceulh  de- 
gree o(  latitude,  the  plane  of  the  peqietual  snows  is 
fcMUid  at  an  elevattun  of  15^028  feet,  or  at  the  lowest 
eMumi^  14,708  feet  On  the  borders  of  the  torrid 
MOtit,  Uierefore,  this  plane  hos  only  lowered  720  feet, 
or  at  most  1040  feet;  but  it  should  at  the  same  time 
be  remarked,  that  the  Nevados  of  Mexico  are  encom- 
paaaed  by  mn  arid  plain,  which  radiates  heat  powerftiily. 
Mid  of  which  the  mean  temperature  is  62^.^,  and  in 
wllidi,  during  the  hottest  months,  the  thermometer 
mig^  by  day  between  GC^.S  and  69^.S,  and  through 
tbe  Digfit  from  55°.4  to  59^.0.  This  countr>  is  not,  like 
Qufto,  a  narrow  valley  contained  between  two  chains  of 
tile  Andes,  but  a  country  elevated  in  one  enormous  mass, 
loan  elevation  of  twelve  or  titirteen  hundred  toi&es. 

(g79.)  From  the  latitude  of  19^^  to  the  parallel  of 
3IP,  we  are  not  acquainted  with  the  altitude  of  a  single 
isowy  peak.  Of  the  mountains  of  Mexico,  not  one 
peak  penetrates  the  plane  of  the  perpetual  snows  be* 
tween  the  parallels  of  19°  12'  and  40^  North.  The 
Peak  of  Teneritfe  can  hardly  be  said  to  reach  it,  and  we 
are  not  a^^quainted  with  the  interior  of  New  Llolhuid. 
A  pordon  of  the  zone,  however,  in  the  Eastern  hemi- 
sphere, comprised  between  the  latitude  of  27J°  and  36^, 
rmbraces  the  stupendous  range  of  tiie  Mountains  of 
Hiatalaya — those  holy  haunts  of  superstition,  wherc% 
CWthfoued  on  lofty  and  snow-capped  pinnacles,  tho 
Mabadao  aks  and  surveys  the  fertile  plains  of 

(99(X)  9cime  of  tho^  extraordinary  men,  the  Jesuit 

Miasmiafies,  were  the  Rrst  in  modern  times  tu  scale 

ilia  slapendous  buttress  i  and  alihough  the  British  con- 

of   India   had   long  contemplated    ttie  snowy 

from  the  plains  of  Hindus  tan,  f  yet  many  yeara 

mm  elapaed  since  we  were  ignorant  of  all  hut  the 

'  name  of  this  vast  mountain  range.     The  earliest 

ectifnale  of   the  altitude  of  one  of   its  ^'  conspicuous 

paak^  was  made  by  that  very  able  and  accomplished 

"  ir  Mr.  ColebrooUe,  in  the  year  171^0,  when  he  de- 

l«  froni  observations  made  at  a   station  in  Ben^^al, 

altitnde  of  26,000  feeL     The    subject  was  after- 

vards  resunied  by  the  same  author  in  the  year  1814, 

la  the  Anaiic  littearche^,  and   in  which  he  examined 

vilh  great  acuteness  and   ability  the   informaliou  then 

ting  ;   and   announced,  for  the   first  time,  that  tho 

iHartaric  Mountains   surpass   the  Cordillera  of  the 

s,  before    esteemed    the    highest    on    Uie  Earth. 

This,  indeed,  had  long  been  suspectetl ;  or,  rather,  as 

Ht,  Colebrooke  observes,  had  been  very  generally  be- 

liered  in   India ;  for   Major  Rennei   had   remarked,  in 

oae  of  tiis  able  Memoirs^  that  the  distance  at   which 

liicae  iiMMiiitains  could  be  rtewed  from  the  plains  of 

cT  filii&td  earth,  which  have  been  recenlty  fouad  io  tbe  sandi  of 
Gfeuuui  and  otber  places,  and  wtiich  will  be  more  particularly 
Aidfed  10  1ieraift«r. 

*  fltt  jnountaun  nvhlch  it  held  to  be  Lhe  Lb  rone,  or  residencer  of 
IhUsohfti  five  principal  peaks,  called  Hoodroo  Hitnila,  Burmm- 
fatftCi  Bisaiiipooreej  Ordgurreekauta,  and  Soorga  Rounee,  TlieiMS 
fcm  s  tort  of  semicircular  holbjw  of  very  considerable  extent,  filled 
«ift  fHunX  inow.  Mr.  Bailli«  Fnixer  wai  tbe  first  European  that 
Nt  piMinlad  l»  tbe  b4>l}««t  shiine  of  lilQd4  wor^blp  which  these 

tmknm  OHMOtiiBs  contain. 
Tbeee  Boastaifit  appear  from  tbe  plaiiu  of  Bengal  in  the  dis- 
^hofizoa,  extending  in  a  continued  line  through  more  than  two 
linai  if  ta*  c— pwi^  and  appearing  id  clear  weather  like  white 
<^  wUb  a  vtty  <Dstiactly  ddioed  uutUne, 


Ben£>:al  exceeded  150  miles;  and  a  simple  computation     Meteorw 
applied  to  the  actual   dimensions  of  the  Eartli  would      oiogy- 
iMiiirally  atlbrd  some  inference  of  the  kind.  ^^"N*^*^ 

(3SL)  In  November,  1817,  Captain  Webb,  who  had  Obscnra- 
been  eng'aged  in  the  important  operation  of  surveyings  ^i"^"*  ^f 
the   Ganges   to  its   remotest   accessible  source,    pub-  w^Ju"* 
lished  a  Memoir  on  the    same  subject,  containing  the 
measurements   of   more   than    two  hundred   elevated 
positions,    determined    g;eometrically    for  inticcessible 
hein^hts^  and  by  the  same  mode  combined  with  the  ba- 
rometer, for  those  stations  that  were  found  capable  of 
access.     By  tracing^  also  tbe  Gauri  River  to  the  place  Detcrmim- 
where  it  emerges  from  the  snow,  at  the  elevation  of  tion  of  alti- 
11,543  feet,  he  furnished  the  first  element  afforded  by  tuJe  where 
this  interesting  inquiry  on  the  subject  of  the  perpetual  *^e  *3auri 
snows.      A    copious  abstract  of  this  part  of  Captain  ^merpps 
WebVs  labours,  wili  be  found  in  the  VI th  Vohime  of  frotn  per- 
the  Journal  oftfie  Royal  Institution,  drawn  up  by  Mr.  pcmal 
Coiebrooke,  with  his  accustomed  perspicuity,  and  in-  stiows, 
tended  probably  as  a  reply  to  the   objections  that  had 
been   made   to    the  former  measurements  of  Captain 
Webb  in  the  XXXlVth  Number  of  the  Quarterly  Re 
view.     It  is  worthy  of  Historical  notice,  that  the  Num- 
ber  of  the  Review,  containing  the  objections    to  the 
measurements  of  Captain  Webb,  was  received  by  him 
at  the  Temple  of  Kedar-nath,*  a  spot  which  had  never 
before  been  visited  by  any  European,     Animated  by  a 
truly  Philosophic  spirit,  he  determined  to  recommence 
his  adnnieasurements,  and,  if  possible,  to  verify  or  refute 
the  conclnsions  of  the  reviewer  on  the  spot;  a  task 
which  he  well  knew  his  barometers  would  enable  hiOB 
to  effect. 

(382,)  But  little,  however,  had   been  hitherto  ad- 
vanced in  all  these  diseusfiions,  connected  with  the  main  , 
object  of  this  division  of  our  Essay.     The  subject  of  the 
perpetnal  snows   had  only  been  glanced  at  as  part  of 
a  magnificent  picture,  until  Mr.  Colebrooke  published,  Mr.  Cole- 
in  the  Vlllh  Number  of  tbe   Journal  of  the  Royal  lit*  brookeiirst 
diiution,  an  Essay  on  ttie  Litnit  of  Constant  Congelation  ^^ii^^i^f^, 
in  the  Ilinuilaya  Mountains^  derived  from  the  Observa    j^q^  limit  of 
tions  of  Captain  Webb  ;  and  for  tlie  first  time  remarked,  snows  is 
that  the  inferior  limit  of  perpetual  snows  does  not  descend  higher  than 
so  low  as  theory  would  lead  us  to  conclude.     This  was  tl^eory  S'ves. 
followed  up  by  Humboldt's  Memoir  on  the  Mountaina 
of  India,  and  by  an  Essay  in  the  XLIVth  Number  of 
the  Qtmrterly  Review,  on  the   passage  of  the   Hima- 
laya chain.     In  the  XlVth  Volume  of  the  Annaleit  de  HtinaboIdt*s 
Chimie,  Humboldt  published  the  admirable  dissertation  J"^'»''iga- 
betbre  alluded  to,  on  the  inrcrior  limit  of  the  perpetual  samciub- 
snows  in  the   Himalaya  Mountains,  in  which  he  dis-  ject. 
cussed  tbe  latest  observations  of  Captain  Webb,  and 
remarked  with  respect  to  the   anomalies  they  present, 
that  the  more  the  results  seem  to  be  opposed  to  the 
conclusions  deduced  from  the  snows  of  the  Andes,  tbe 
more  ought  they  to  fix  the  attention  of  Philosophers, 

(383.)  It  wiil  be  useful^  therefore,  to  foilow  a  few  of  Captain 
the  steps  of  Captain  Webb  in  this  interesting  inquiry,  Webb*scon* 
in  order  to  make  our  readers  acquainted  with  sotne  of  J^J  ^^^° 

•  Kedaj^>nath  is  o»eof  those  numerous  shrinet,  which  neither  dif*  "^*l!!Li^tL 
ficiiltfes  nor  dangers,  mountain  roadie,  fierce  torreots,  or  steep  preci-  ..  ^ 

|jice«  can  dpter  the  pilgrim  from  irisiting,  m  order  to  perform  those 
duties  which  are  enjoined  by  the  Hiiid4  ftdifM*^— «  Reiifiofi  wbieb 
deems  to  delight,  as  Captain  Webb  jiallf  <obMms,  in  pnicticAlly  de* 
mimstratiag  to  its  deluded  iroUrie«,  that  ragi^  u  is  IM  path  to  that 
regioQ  of  beatilude  to  which  in  fancy  they  are  continually  pressing 
forwardj  iu  ministers  endeavour,  by  every  means  which  human  inge- 
nuity can  devise,  to  render  it  yet  mofc  intolerable  by  wantonly  «trew* 
iug  it  with  ad&UtioDal  thurns* 
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the  enormous  devintions  of  the  snow  line  on  the  moun- 
taiiiB  in  question,  from  all  the  theoretical  deductions 
that  had  been  previously  made. 

(3BI.)  The  villan^e  and  Temple  of  Milem  were  found 
by  this  enterprising  surveyor  at  the  respective  eleva- 
tions of  I  1,4(jE»  and  1 1»6B2  feet  above  Calcatta;  extensive 
fields  of  buck  wheat  and  Tartaric  barley  occupying;  the 
space  between  the  two.  A  twelvemonth  after  thej^e 
observatioiiii  were  made,  viz,  on  the  2lsl  of  June,  1818, 
Captain  Webb  proceeded  Southward  from  JtSshl-mat'h, 
Enti  from  the  Dauli  River,  observed  barometrically  the 
altitude  of  a  station  on  the  ridf^e  of  mountains  to  the 
South  of  that  river.  Its  altitude  he  found  to  be  1 1,680 
feet  above  the  levei  of  Calcutta,  yet  the  place  was  sur- 
rounded by  flourishing'  woods  of  hoary  oa^»  long'-leaved 
pine,  and  arborescent  rhododendron,  and  the  whole 
surface  clothed  with  a  rich  vegetation  as  hi^^h  as  the 
knee,  extensive  beds  of  strawberries  in  full  ibwcr,  and 
plenty  of  currant-bushes  in  blossom  all  around,  in  clear 
spots  of  rich  black  mould. 

On  the  follow inp^  day  Captain  Webb  reached  the  sum- 
mit of  the  pass  Pilgointi  Churhal,  and  found  its  eleva- 
tion to  be  12,642  feet  above  the  game  level,  or  more  than 
l*i,700  feet  above  the  sea.  A  thick  mist  confined  the  pros- 
pect, but  no  snow  was  to  be  seen  contig"uous  to  the  spot. 
The  surface  exhibited  a  black  soil,  unless  wliere  the 
bare  rock  appeared,  covered  with  strawberry  plants, 
butter-cups,  dandelions,  and  a  profusionof  other  flowers, 
Kven  a  projecting'  part  of  a  higher  mountain  was  desti- 
tute of  snow,  and,  as  far  as  the  view  extended,  it 
appeared  enamelled  with  flowers.  The  goatherds  of 
the  country  are  accustomed  to  lead  their  flocks  to  pas- 
ture during  the  months  of  July  and  August  upon  a  yet 
loftier  ridg-e,  estimated  to  be  as  much  above  the  pass  of 
Pilgointi,  as  this  was  above  the  preceding  day's  en* 
campnient;  that  is,  nearly  a  thousand  feet,  and  which 
therefore  removes  the  actual  boundary  of  congelation 
to  a  still  liigher  elevation. 

(385.)  The  Temple  of  Kedar-nath  before  alluded  to» 
accord  itifr  to  a  mean  of  five  barometrical  observations, 
is  11,897  feet  above  Calcutta,  or  13,000  feet  above  the 
level  of  the  sea;  but  no  snow  remained  in  the  vici- 
nity of  the  Temple  later  than  the  beginning  of  July;  sO 
that  under  the  latitude  of  30^  40',  at  the  last-meiUioned 
elevation,  the  snows  were  not  perpetual  on  the  South- 
em  side  of  the  Himalaya  Mountains. 

(386.)  Another  remarkable  example  is  afforded  by 
Captain  Webb's  observations  on  the  crest  of  the  Nitte 
Ghaut.  On  the  21st  of  August,  at  3  p.  m.,  four  baro- 
meters gave  a  mean  elevation  of  the  quicksilver  equal 
to  16.27  inches,  the  temperature  at  the  same  time 
being  47^  From  a  Journal  kept  by  General  Hard- 
wicke  at  Dumdum,  about  fifty  feet  above  the  sea,  tlie 
mean  of  five  obsenations,  of  which  that  on  the  21st 
of  August  formed  the  middle  term,  gave  for  tlie  baro- 
metric pressure  29.51  inches,  and  for  the  average  tem- 
perature 84*'.4.  These  comparative  results^  after  allow'- 
ing  for  the  height  of  Dumdum »  gave  for  the  total  ele- 
vation of  the  Nitee  Ghaut  above  the  sea,  16,814  feet. 
At  this  great  elevation  not  a  vestige  of  snow  was  to  be 
seen  on  the  Ghaut,  nor  on  the  projecting  shoulder  of 
the  mountain  ridge,  rising  about  300  feet  on  the  West- 
ern side  of  the  pass ;  and  we  may  hence  conclude  from 
it,  that  the  height  of  the  lower  limit  of  congelation,  on  the 
Northern  side  of  tiie  Himalaya  range,  cannot  be  less 
than  seventeen  thousand  feet. 

(387.)   The  great  elevation  of  the  Table  Land  of 


Tartary  is  deserving  also  of  much  consideration  in  an 
inquiry  of  this  nature,  influencing,  as  all  extensive  plains 
do,  every  circumstance  of  temperature.     By  observa- 
tions  made   on    the  crest  of  tlie   Nitee  pass.  Captain 
Webb  found  the  Sutledge  to  flow  in  a  plain  elevated  , 
14,924  feel  above  the  level  of  the  sea ;  yet  so  far  are  , 
the  great  plains  known  to  the  Hindus  by  the  name  of 
Undes,  or  Gondes,*  from  being  buried  in  eternal  snow, 
as  our  ordinary  theories  would  lead  us  to  suppose,  the 
banks  of  the  river  afford  the  finest  pastures  for  myriads 
of  quadrupeds   throughout    the  year.      The  town   o^ 
Daba,  also,  w  hich  Moarcrofi  asserted  to  be  only  a  sunM 
mer  residence,  appears  to  be  tenanted  in   all  seasons. 
In  the  neighbourhood  of  this  place,  and  near  Doompooi 
both  considerably  higher  than  the  bed  of  the  Sutlcdge, 
Captain  Webb  was  informed  that  the  finest  crops  of  a 
grain  called  Ooa  were  gathered,  from  which  the  native^i 
make  I  heir  bread.  * 

(388.)  Captain  Gerard  observes,  in  his  surveys 
published  in  the  1st  volume  of  the  TransacUom  of 
the  Royal  Asialw  Societtf  of  London,  that  when  pro- 
ceeding by  the  Charang  pass,  17,348  feet  high,  to  the 
valley  of  Nangalti,  many  snow-beds  were  crossed, 
and  that,  at  about  the  height  of  16,300  feet,  the  **  con- 
tinuous snow-beds  commenced.'*  In  another  place, 
however,  he  remarks  that  the  mountains  in  the  neigh* 
bourhood  of  Chdrang  are  all  of  blue  slate,  naked  ifl 
their  tops,  and  exhibiting  decay  and  barrenness  in  tbeiP 
most  frightful  forms.  They  tower  in  sharp,  detached 
groups  to  about  18^000  feet ;  no  vegetation  approach 
ing  their  bases,  nor  do  their  elevated  summits  ofler 
rest  to  Enow.t  Upon  the  left  bank  of  the  Tdgtd  riv 
mountKins  of  an  elevation  of  16,000  feet  are  found, 
which  no  snow  appears.  Upon  the  right  bank, 
summits  Beem  to  be  18,000  feel,  and  with  but  lit 
snow  in  streaks.  The  mountains  also  which  encloi 
the  dell  of  the  Tdgla  river,  are  between  19.000  ^i 
20,000  feet  in  elevation,  and  but  just  tipped  wil 
snow. 

(389.)  A  proof,  likewise,  of  the  disparity  between 
the  altitudes   of  the  perpetual    snows  un   the  North- 
ern   and    Southern    sides    of    the    Himalaya    moi 
tains  may  be   gatliered  from  the  following  remarks  i 
Captain   Gerard.     Zamslri,   a   mere  hatling-place  ft 
travellers,  on   the  banks  of  the   Sh^Iti,  is    15,600  fc 
above  the  level  of  the  sea,  a  height  equal  to  that  of  tl 
passes  through  the  outer  range  of  the  snowy  mom 
tains,  and  yet,  he  says,  there  is  nothing  to  remind  tl 
traveller   of  the   Himalaya.     Gently  sloping  hills  ai 
tranquil  rivulets,  with  banks  of  turf  and  pebbly  bed 
Hocks  of  j^igeons,  and  herds  of  deer,  present  the  idf 
of  a  much   lower  elevation.     But  Nature,    continui^ 
Captain  Gerard,  has   adapted  the  vegetation   to   ti 
extraordinary  country;  for  did  it  extend  no  higher  th; 
on  the  Southern  face  of  the   Himalaya,  Tartary  wonW 
be  uninhabitable  both  by  man  or  beast.     On  ascending 
the  Southern  slope  of  the  snowy  range,  the  exlrei 
height  of  cultivation  is  found  at  10,000  feet,  and  ev 
there  the  crops  are  frequently  cut  green.     The  high* 
habitation  is  9500  feet,  and  1 1;800  feet  may  be  reckoin 
the  upper  limit  of  forests,  and  12.000  that  of  bushes, 
although ^  in  a  few  sheltered  situations,  dwarf- birch 

♦  Signifying  the  Region  of  HmL     U  h  from  this  lofty  rejg^ion  ( 
Cashmir  maQtifaciuren  arc  chiefly  supplied  with  the  malerial 
which  their  celebrated  ihawls  are  made. 

f  It  iv  poifible  that  their  great  steepneu  ma[y  prevent  the  t 
from  resting  uo  them. 
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ismnW  bushes  art  found  almoist  at  13*000  feet. 
But  if  we  go  to  the  Baspa  river,  the  binrhest  village 
will  be  found  at  an  elevation  of  11,400  feet,  cnl- 
Uvation  reaching^  to  the  same  altitude,  and  forests  ex- 
teiidingf  to  13,000  feet  at  least.  Advancing  further, 
we  fiod  villages  at  the  last-mentioned  elevation,  cul- 
tivation  600  feet  higher,  fine  birch-trees  at  14,000 
$etU  aud  t^m^  bushes  at  17,000  feet.  Eastward,  to- 
wards MinassartSvai,  according  to  the  accounts  of 
the  Tartars*  cropa  and  bushes  thrive  at  a  still  greater 
beight. 

^90.)    From   the  preceding  observations   it  is  ap- 
parent, that   excepting   tlie  determination  of  the  spot 
from  which  the  Gauri  river  emerges  from  the  snow,  and 
the  observations  made  at  the  Charang  pass,  no  direct 
btrometrical   observations  have  yet  been  made  at  the 
actual  elevation  of  the  perpetual  snows  on  this  mag- 
niiicent    range.      The    determinations   that  have  been 
made  connected  with  the  elevated  points  and  plains  on 
which  Uje  perpetual  snows  are  never  found,  aflbrd  only 
indirect  evidence  on  the  subject,  but  yet  are  sufficient 
to  awaken  the  most  ardent  curiosity  respecting  the  dc- 
tbtioos  which  this  region   presents,  from  all  our  pre- 
viously received  notions  respecting  the  positions  of  the 
perpetual  £nows  in  the  latitudes  referred  to.     Humboldt 
bas  truly   remarked,  that  of  all   the  phenomena  con- 
nected with  the  distribution  of  heat,  no  one  is  more 
complicated,  or  more  dependent  on  tlie  influences  of 
particular  localities,  than  that  of  the  perpetual  snows ; 
•nd  it  is  not  too  much  to  say,  in  the  present  condition 
of  our  knowledge,  that  we  are  unable  to  account  satis- 
f    lactonty    for    the    extraordinary    anomalies    we    have 
'    aHaded  to.     That  the  great  elevation  of  the  plane  of  the 
perpetual  snows,  in  the  regions  referred  to,  is  an  effect 
of  a  very  copious  radiation  of  heat  from  the  elevated 
pUins  of  Tartary,  is  certain  ;  but,  unless  wc  are  able 
io  assign  a  numerical  value  to   this  radiating  power, 
we  mre  deprived  of  every  means  of  tracing  its  effects  on 
the  higher  regions  of  the  air»     We  know,   indeed,  too 
Uule  of  the  nature  of  terrestrial  radiation,  to  attempt  to 
bask  &D  estimate  of  its  iniuence,  when  developed  on 
so  great  a  scale  as  in  the  plateaus  referred  to*     We 
know  but  little  of  the  effects  of  declivities  in  modifying 
the  circumstances  of  temperature  ;  or  of  the  influence 
that  the  very  nakedness  of  the  soil  may  exercise  on  the 
ttr  which  reposes  on  it  j  nor  can  we  attempt  to  measure 
tht  play  of  the  currents  which  descend  from  the  neigh- 
bouring summits,  or  to  trace  the  effects  of  the  humidity 
of  the  Ibrests  which  lie  scattered  at  their  base.     Added  to 
thii,  we  know  that  the  summers  are  exceedingly  short, 
commencing  about  the  middle  of  June,  and  ending  about 
Iht  middle  of  August,  scarcely  ever  extending  to  the 
dose  of  that  month ;   a  circumstance  which  adds  new 
flonditions  of  dtll^culty  to  the  whole  inc^uiry.     So  early 
■I  the  10th  of  August,  we  are  told  by  Mr.  Moore roft, 
the  thermometer  in  the  morning   fell   to  the  freezing 
point,  and  Ids  tent  was  covered  two  inches  thick  with 
inow;  and  on  the  28th,  near  the  Nitee  pass,  the  mer- 
cury stood  at  gS'*,  ice  being  formed  2 J  inches  thick. 
The  fact,  also^  of  the  ripening  of  grain  at  so  great  an 
deration,  seems  to   favour  Mr.  Daniell's   opinion   of 
Ibe  superior  energy  of  the  solar   rays  in  the  higher 
regious  of  the  air.     We    know,    indeed,  that  on   the 
^ihem  side  of  the  Himalaya  chain,  at  an  altitude 
of  eleven   or  twelve   thousand  feet,   the    temperature 
^Hes  during  the  hottest  part  of  the  day  from  60*^  to 
"^^^ia  the  shade   and  during  the  night  descends  not 


lower  than  50"^  or  45**;  the  sun   developing  Its  whole     tiei 
power  during  the  day,  and  a  shower  of  rain  but  rarely      ol^fy* 
falling.  v-^v^^^ 

(39L)  Humboldt  has  likewise  remarked,  that  if  all  Cffcctsof 
the  mountains  covered  with   etenial    snow,   instead  of  B'"**^pi"f  «^^ 
being  connected   together  in  continued  chains,  or  sup-  ™o»*a**«'>»»J 
ported  by  table  land  of  a  greater  or  less  extent,  formed 
insulated  cones  of  equal  dimension**,  it  is  probable  that 
the  limits  of  the  perpetual  snow,  under  dilferent  meri- 
dians, would  preserve  a  constant  elevation  above  an 
isothermal  line  traced    at  the   level   of  the  sea;    and 
did  such    cones    exist,   the  allitudo    of  the  perpetual 
snows  might  enable  us  even  to  estimate  the  measure  of 
the  summer  heat  in  the  plains  below.     But  as  the  iso«  Where  bo* 
thermal  hues  have  convex  summits  in  the  interior  of  a  thermal 

large  continent,  and  as  the  temperature  of  the  summer  *'"?  **^1^« 
-  *  r    .!_   X      I  ■  I       1         -        1  surface  hara 

m  such  a  region  exceeds  that  which  otherwise  the  con-  cofivcjt 

ditions  of  latitude  would  afford,  the  perpetual  snows  summiti, 
must  attain  a  corresponding  excess  of  elevation.  Be-  perpemel 
sides  this  effect  of  tbe  radiation  of  the  summer  heat  ot^^T^^"^ 
the  plains,  there  are  also  other  causes  operating  in  the  ' 

higher  regions  of  the  air,  which,  together  with  the 
peculiar  conformation  of  mountains^  unequally  raise  or 
lower  the  limit  of  con ^at ant  snow  above  the  same  iso- 
thermal band.  Humboldt  sometimes  met  with  heata 
in  Ibe  middle  of  the  Andes,  equivalent  to  those  of  the 
plains,  and  which  he  found  to  be  more  insupportable, 
because  the  air  of  valleys  of  that  kind  is  but  seldom 
agitated  by  the  winds, 

(392.)  Finally,  it  is  to  be  observed  respecting  the  Fioml  re- 
mountains  of  India,  that  they  occupy  a  position  in  a  "i^rki  oa 
considerable  degree  central,  and  in  consequence  have  ^'™*T* 
what  has  been  denomiimled  a  continental  climate ;  that 
is,  summers  exceedingly  hot,  and  winters  very  cold* 
In  a  clinuiie  of  this  nature  it  is  also  found,  that  com- 
paratively but  little  snow  falls,  when  the  air  is  cooled 
below  10°  of  temperature.  The  snows  are,  therefore, 
not  necessarily  thicker,  where  the  winters  are  more 
rigorous,  or  where  the  atmosphere  passes  rapidly  to  its 
extreme  degree  of  cold.  If,  says  Humboldt,  the  curves 
of  equal  annual  lempcrature,  when  traced  on  the  plains, 
have  a  concave  summit  in  Asia,  the  lines  of  equal  sum- 
mer, on  the  conlmry,  arc  raised  considerably;  and 
where  this  is  the  case,  anomalies  like  the  present  must 
exist  And  when  we  consider  that  the  enormous  range 
of  mountain  and  table  land,  the  influences  of  which  on 
the  atmosphere  we  have  been  endeavouring  to  trace,  er- 
ceeds  800  leagues  in  length,  and  400  leagues  in 
bread  th»  disclosing  in  the  whole  extent  of  its  surface^  a 
quantity  exceeding  3,266,500  square  British  miles,  we 
cannot  but  expect  that  a  mass,  so  extraordinary  from  its 
magnitude  and  position,  should  disclose  phenomena 
connected  wjtli  climate,  the  numerical  effects  of  which 
cannot  be  estimated  in  the  present  condition  of  Meteor- 
ological science. 

(393.)  Tha  chains  of  Caucasus  and  of  the  Pyrenees  Snowi  6r 

occupy. II early  the  same  average  latitude,   and  a  com-  Caucasm 

parison   of  the  perpetual   snows   in    the    two    ranges  '[^e^<^'  l^ 
11  *^l       .•        I-    ^      n/r       *    t'-     I    1     '    tl^o««  of  til* 

discloses   a  very  mterestmg  fact.     Mount    Kasbek,  in  py,^B^,- 

the   flrst  of  tliese    chaius,  is    scarcely  half  a  degree  a  It  bough 

more    South   than    the   Pyrenees,    and   yet    the    per-  »e*Hj  iii 

petual  snows  are  supported  on   iU  Northern  slope,  ac-  ^^"**'  **^" 

cording  to  the  barometric  measurements  of  Englehardt 

and   Parrot,  at  an  elevation  of    10,552  feet,  whereas 

in   the  range  of  the  Pyrenees,  as  we  shall  presently 

see,  Ramond  estimated  this  limit  so  low  as  7074  feet ; 

and  if  we  adopt  the  higher  elevation  given  by  Hum- 
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boldl,  we  shall  stUl  find  a.  difference  of  230  or  300 
fathoms  in  the  small  range  of  half  a  degree  of  latitude. 
The  cause  of  this  anomaly  is  to  be  attributed  to  the 
peculiar  position  of  this  mountain  chain ;  partly  from 
its  being  situated  m  a  narrow  isthmus  betwemi  two 
seas,  but  principally  from  the  effects  producetl  on  Its 
temperature  by  the  very  extensive  plain  which  raiifj^es 
from  its  base  throupfli  Moscow  to  the  Icy  Sea.  And  that 
an  increase  in  the  altitude  of  the  perpetual  snows  may 
be  reasonably  inferred  from  the  latter  cause,  may  be 
.gathered  from  the  g^reat  elevation  of  the  isothermal 
curves  in  this  continent.  Humboldt  remarks,  that  at 
Moscow,  in  latitude  55*  45',  and  on  the  isothermal 
line  of  40M,  the  temperature  of  the  hottest  month  rises 
to  70^5  ;  whereas  at  Paris,  in  latitude  48°  50^,  on  the 
isothermal  line  of  5l^J,  the  warmth  of  the  hottest 
month  amounts  in  general  but  to  65'*3. 

(394.)  The  allitnde.of  the  perpetual  snows  on  the 
mountains  of  the  Pyrenees,  ia  ditferently  reported  by 
diflerent  authors.  By  Humboldt  their  elevation  is  staled 
at  1400  fathoms,  but  accordiniic  to  Ramond,  their  ge- 
neral Tang:e  commences  at  7674  feet,  and  presents  a 
snowy  hand  of  500  or  600  fatlioms  in  breadth.  These 
mountains  are  very  abrupt,  and  numerous  snow-fields 
exist,  some  of  which  are  of  considerable  extent;  and 
Ramond  has  deduced  from  them  a  most  interesting- 
fact,  that  the  snow-line  along;  the  breadth  of  the  moun- 
tains constitutes  a  cun'e  whose  convexity  is  turned 
towards  the  Earth,  and  whose  apex  is  probably  at  a 
middle  distance  between  the  opposite  sides  of  the 
rang-e.  Tliis  flexure  in  the  perpetual  snows  arises  from 
a  twofJd  cause.  The  warm  air  ascendhi^  the  sides  of 
the  mountains  has  a  tendency  to  elevate  the  plane  of 
the  perpetual  snows;  wliereas  the  chilling'  itifluence  of 
the  great  fields  of  snow,  CHUses  its  middle  portion  to 
descend;  5*0  that  instead  of  preserving  its  continued 
concavity,  as  A  B  tig.  7,  it  presents  a  convex  8ection»  as 
C  D,  The  observations  of  Ramond  were  principally 
directed  to  Mont  Perdu,  and  he  remarks,  that  snow 
exists  from  the  great  glacier  to  its  summit;  but  that 
the  thickness  gradually  diminishes,  and  becomes  very 
inconsiderable  towards  the  top,  on  account  of  its 
trenched  form  not  admitting  of  any  great  accumu- 
lation. On  the  Northern  side,  the  snows  obtain, 
by  »!egrces,  an  extraordinary  consistency;  but  on  the 
Southern,  the  soil  can  be  readily  distinguished  ;  a  fact, 
however,  which  Ramond  is  disposed  to  attribute  less  to 
the  action  of  the  solar  heat,  than  to  the  extreme  precipi- 
tancy of  that  part  of  the  mountain  pass.* 

(393.)  Saussure,  in  his  most  interesting  journey, 
fixes  the  limit  of  perpetual  snow  in  the  Alps  al  5313 
feet,  or  9'273  feet,  or  at  a  mean  elevation  of  6793  feet. 
We  know,  also,  that  very  considerable  diflerences  exist 
in  the  altitudes  of  the  perpetual  snows  on  the  Northern 
and  Southern  sides  of  the  Alps.  Of  Mont  Blanc,  it 
may  be  remarked,  that  the  mantle  of  «now  which  covers 
its  top  exceeds  in  tlevalion  4000  feet,  and  occupies 
horizontally  an  extent  of  9000  feet ;  the  total  height 
of  the  ice  and  snow,  estimated  from  the  source  of  the 
Arveron,  at  the  bottom  of  the  glacier  of  Montanvert, 
to  the  summit  of  the  mountain,  being  not  less  than 
12,000    feet   in   perpendicular   beight.     According   to 

•  This  inicrestin^  geological  Teaiurc  cterdses  an  impnrtAiit  in- 
lluenee  6n  ihe  probJrm  of  the  perpetual  fnow*,  nor  is  (hp  ob«f  rvulion 
to  b«  confined  to  the  mounts >hs  or  the  Pyrencet.  The  Alps,  like 
iHeiii,  VK  ftte<ppeit  to  tli»e  South,  but  ibe  raouaUuai  of  ScandiiiavU 
We  dicii  most  precipitQUi  aides  oD  the  North. 


Von   Buch,  the  altitude  of  tlie  snow-line  between  the 
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parallels  of  451"*   and  45^^    amounts   to   9090    feet;      ^ 
and  that  in  Appenzel  it  must  be  100  fathoms  lower  ^"^ 
than  in  the  Valais  and  in  Savoy,  and  cannot  exceed 
MQ2  feet. 

Saussure  made  art  ingenious  estimate  of  the  refri- 
gerating influence  of  the  great  snow-fields  which  exist 
in  the  Alps,  in  sinking  the  line  of  the  perpetual  anoWs, 
and  found  it  capable  of  depressing  their  range  600  feet 
below  its  level,  even  on  the  lesser  mountains  of  the 
Alps.  Both  Ramond  and  Saussure  have  remarked  the 
chilling  influence  of  these  snow-fields  in  producing  con- 
trary fie xu res  in  the  snow- lines  of  the  Alps,  as  in  the 
case  of  the  Pyrenees.  These  Hexures  may  in  some 
cases  be  very  numerous  and  varied.  Thus,  in  a  group 
of  elevated  peaks,  as  in  fig,  9,  if  vertical  planes  be  sup- 
po.sed  to  pass  from  the  peak  A  to  the  summits  denoted 
by  B,  C,  D,  and  E,  through  the  curve  of  the  perpetual 
sn<»ws,  a  series  of  sections  may  be  presented  of  an  ex- 
ceedingly diversified  character,  arising  from  the  un- 
equal radiatin<>:  powers  of  the  surfaces  below.  And 
these  inequalities  will  be  found  not  only  to  exist  on  the 
intiumerable  surfaces  of  a  great  mcnintain  range  like  the 
Alps,  or  the  Andes,  as  rendered  visible  by  the  snows 
with  which  they  are  covered,  but  inequalities  somewhat 
analogous  must  exist  in  the  atmosphere  above  those 
moutitains  whose  summits  do  not  reach  the  range  of 
perpetual  snow.  A  hot  valley  will  have  a  tendency  to 
raise  it,*  whereas  a  snow-field  will  exercise  an  oppo- 
site effect.  The  flexures  of  the  perpetual  snows,  also,  in 
the  atmosphere  of  a  level  country  like  Russia,  must  be 
of  a  much  less  variable  kind  iliati  in  the  mountainous 
regions  of  Norway  or  Swisserland.  The  plane  of  the 
perpetntil  snows  is  most  uniform  over  the  Ocean. 

(396.)  Tlie  Carpathian  mountains,  also,  present  some  Ci| 
interesting  anomalies  connected  with  the  snow-line. 
Occupying  a  position  between  the  parallels  of  49**  5fi' 
and  49*^  15',  and  extending  through  a  degree  and  a  half 
of  longitude,  they  exercise,  in  conjunction  with  the 
neiglilKJuring  plains,  a  considerable  influence  on  Me- 
teorological phenomena.  Althougli  situated  to  the 
North  of  the  Alps,  the  perpetual  snnws  are  found  at  a 
much  higher  elevation  than  on  the  moutUains  of  Swis- 
seriand.  Moul  Filaliis,  for  example,  in  the  latter 
Country,  althiiUgh  only  6927  feet  above  the  sea,  is 
covered  with  perpetual  snow  ;  whereas  not  one  of  the 
peaks  of  tlie  Carpathian  range  is  Ibnnd  to  be  so,  though 
the  great  Lomnitzerspitze  attains  an  altitude  of  8464 
feet.  From  tlitlerenl  considerations,  Walilenbei]gt  sup- 
poses that  if  itiis  mountain  had  an  elevation  of  652(J 
ft'H,  It  would  just  reach  the  snow-line.  Snow  tie*^ 
indeed,  duritig  the  whole  year,  in  some  of  the  gullies 
and  chains  of  these  moumitins,  and  there  is  a  tind  of 
glacier  at  Eisthalerspitjse,  arising  from  this  cause.  This 
anomaly  in  the  elevation  of  the  snow-line  is  to  be  attri- 
buted to  the  hot  winds  from  the  plains  of  Hungary, 
which  being  by  far  the  most  extensive  in  Europe,  and 
situated  considerably  to  tlie  South,  the  lieat  in  sutnmct 
is  very  great,  A  confirmation  of  this  anomaly  is  afforded 
In  the  vegetation  of  the  Carpathian  range.     Corn  tincl 

^  Mav  nol  Ur^e  towus  ha\c  a  tendency  to  raise  tb«  plane  of 
sno<»*>  above  i<s  .proper  elevation^  from  ihc  current*  of  warm  jiir 
almost  crmstuntly  nsccifding  frmn  ihem  ?  Hx>wnrd  rpmark*,  tirtt 
Lc^ml(»n  H  atu^yt  vvartovr  ihta  tkt  «i«ightyMiriiig  coucitry  al  a  mmn 

tnu  ^"> '^  ''•'"'  -■•  t«"'"^i?  and  a  hait 

( -arpalbjaa  MtfuaUuitt.    Qoltiagv  mptmk 
V.i'     •  .  ,  .1  ,...  ,..   I   1S14. 
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firuii  trees  douriah  at  a  gpreater  elevation  on  the  out* 
akirto  of  these  mountains,  than  in  Swisserland,  and  the 
regjog  of  beeches  is  much  richer  in  plants  than  the  same 
r^on  in  the  rangre  of  the  Swiss  Alps. 
fcrom-  (997.)  Of  the  Scandioavian  peninsula  it  may  be  re< 
j/mdjtP'  marked,  that  Sweden,  according^  to  Von  Buch,  presents 
J—.  feweiampiea  of  mountains  upon  which  the  snow  rests 
in  summer;  but  Norway,  consisting^  of  a  range  of 
mountains  extending  from  one  of  its  extremities  to  the 
other,  presents  many  examples  of  the  perpetual  snows. 
Esmark  was  the  first  to  direct  the  attention  of  the  Phi- 
losophic world  to  their  range  and  elevation  ;  but  it  is 
the  later  labours  of  Von  Buch,  Hagelstam,  and  Schouw, 
that  have  fixed  their  limits  with  accuracy. 

(398.)  According  to  Hertzberg  the  altitude  of  the 

snow-line  on  Folgefonden  is  5115  feet;  and,  although 

in  the  entire  extent  of  this  mountain  range  there  occur 

no  separate  eminences,  the  whole  forming  one  immense 

mass  of  snow  without  division  or  valley,  there  never- 

thdess  occur  many  diversities  in  the   altitude  of  the 

perpetual  snows,  which  it  may  be  proper  to  advert  to, 

Th«  Melderakin  and  Solen-Nuden  present  examples  of 

in  sadden  depressions  of  the  snow-line.     The  absolute 

^   deration  of  the  former  mountain  is  4860  feet,  and  of 

the  latter  4796  feet,  and   the   summits   of  both  are 

covered  with  everlasting  snow.     Flakes  of  snow  lie 

even  upon  Age-Nuden,  although   its  altitude  is  only 

4587  feet.     Von  Bneh  attributes  these  changes  to  the 

influence  of  the  neighbouring  sea.     The  almost  con*> 

stent  fog,  says  he,  which  shrouds  the  outermost  islands, 

the  canopy  of  clouds  covering  the  sky,  and  the  thick 

rains  which  exclude  the  influence  of  the  sun  from  the 

ground,   occasion    the    temperature    of   the   summer 

months,  during  which  alone  the  snow  never  melts,  to 

be  much  less  than  in  regions  further  removed  from  the 

sen.     As  we  pass,  however,  from  the   snow-field  of 

Fblgefoaden,  the  perpetual  snows    ascend,  and  after 

allowing  for  all  the  circumstances  connected  with  it. 

Von  Buch  is  disposed  to  regard  the  mean  altitude  of 

the  anow-lme»  in  the  latitude  of  61^  at  5542  feet. 


(399.)   According  to  Wahlenberg,  the    altitude  of 
Sulitelma  is  5675  feet,  and  that  of  the  perpetual  snows      ^^^'n^ 
on  its  sides  3837  feet.     In  the  latitude  of  70^  Von 
Buch  assigns  to  them  an  elevation  of  3517  feet ;  but. 
between  Alten,  to  which  this  elevation  belongs,  and! 
Hammer^t  upon  the  Island  of  Qualoe,  in  the  neigh- 
bourhood of  the  great  Ocean,  the  snow-line  sinks  to; 
2845  feet;  affording  the  remarkable  example  of  a  de- 
pression of  1172  feet  in  an  interval  but  little  exceeding  RemtrktUe 
a  degree ;  whereas  between  Fillefieldt  and  Alten,  oecn*  dcpreuion 
pying  ten  degrees  of  latitude,  the  perpetual  snovrs  sink  •^•n«^"^»«» 
but  2025  feet 

(400.)  We  have  entered  in  the  succeeding  Table  thei 
later  observations  of  Hagelstam  and  Schouw*  on  this 
subject,  and  we  shall,  therefore,  merely  observe,  that, 
according  to  the  latter,  the  snow-Iine  is  lower  on  the  snowi 
Western  than  on  the  Eastern  side  of  the  Scandinavian  lower  on 
chain,  by  1000  feet  iu  latitude  67^  and  490  in  60®.t^«  Woit- 
This  is,  perhaps,  not  exactly  what  might  have  been  e»-  *J™  ^^ 
pected  from  the  greater  mean  coldness  of  the  Eastern  gjdeof  ^ 
side,  nor  does  Professor  Schouw  explicitly  assign  the  Sctndinv 
cause.     Dr.  Brewster,  however,  thinks  it  to  arise  from  vitn  chain* 
the  greater  range  of  temperature  existing  on  the  side 
most  distant  from  the  Ocean  subjecting  it  to  a  high 
temperature  in  summer,  which  is  the  principal  cause 
in  the  reduction  of  the  snow-ljne,  notwithstanding  the' 
greater  intensity  of  the  winter  frost. 

(397.)  The  following  Table  contains  a  recapitulation 
of  the  whole  of  the  preceding  results. 

•  The  ^bservalions  of  Schouw  are  conUined  in  his  Specmgm 
Oeoffraphi^e  Phyiicte  Camparativm^  a  Work  which  promitas  to  be  of 
the  greatest  importance  to  Science. 

t  Dr.  Brewster  suspects  a  misprint  in  the  Memoir  where  tha 
latter  number  is  called  1400,  which  is  not  the  differeDcc  of  the 
heights  as  printed  in  the  text,  unless  4340,  the  height  of  the  snow- 
line on  the  Eastern  side,  is  a  misUko  as  very  possiUy  it  may  bt^ 
for  5340. 

With  re*pect  to  the  difference  in  the  altitudes  of  the  snowJios 
on  the  Eastern  and  Western  sides  of  the  mDuntains  of  Scandioavian 
it  is  wortbv  of  remark,  that  similar  differences  are  observed  with 
respect  to  tie  final  limit  of  trees. 
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Tablk  LXXXIX. 


yaiM«rUM  Place. 

Uthad*. 

Altltwto 
UoitoT 

NaiMartht 
ObMrm. 

,^ 

i 

1 

I 

1«28'S. 
0  41  S. 
0  32  S. 
0  31  S. 
0  10  S. 

? 
0    0 
18  59  N. 

18  59 

19  10 
19  10 

19    0 
30  25 

? 

? 

? 

42i 

42J 
42J 
45^  to  46 

45|to46| 
47 

48  55' 
to 

49  15' 

59 

59  to  60    ' 

59  to  60 
60 

60 

60  to  61 
61 

61 
61 

61  to  62 

61  to  62 

62  to  63 

62  to  63 

63  to  64 
63  to  64 
63  to  64 
65 

67 

67 

67 

67  to  68 

67  to  68 

69  to  70 

70 

70 

71 

71 

71  10' 

15802 
15924 
15719 
15943 
15700 
15732 
15748 
14977 
15163 

14069 
15060 

15028  or 
14708 
11543 

17000 

16300 
From 
19000 

to 
20000 
10552 

8400 
7674 
8313 
to 

9273 
9080 
8402 
8526 

6000 
5800 
5200 
5115 
5000 
4860 
4796 
4587 

4747 
5800 
5542 
5600 
5410 
5083 
5300 
5142 
5200 
4800 
4925 
4800 
4400 
3837 
3600 
3900 
3300 
3600 
3517 
3300 
2345 
2200 
2400 

Humboldt. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Sooneachmidt. 

Humboldt. 
D'Alzate. 

Humboldt 

Capt.  Webb. 

Ditto. 

Capt  Gerard. 

Ditto. 

Englehardt, 

and  Parrot. 
Humboldt 
Ramond. 
Saussure. 

Von  Buch. 

Ditto. 

Wahleoberg. 

Hagelstam. 

Ditto. 

Schouw. 

Hertzberg. 

Hagelstam. 

Ditto. 

Ditto. 

Ditto. 

Schouw. 

Hagelstam. 

Von  Buch. 

Hagelstam. 

Ditto. 

Schouw. 

Hagelstam. 

Schouw. 

Hagelstam. 

Ditto. 

Schouw. 

HagelsUm. 

Ditto. 

Wahleoberg. 

Schouw. 

HagelsUm. 

Ditto. 

Ditto. 

Von  Buch. 

Schouw. 

Von  Buch. 

Schouw. 

HageUtam. 

Affected  by  Tolcanic  fires. 

Affected  by  the  radiation  of  a  vast  plain. 

Deduced  from  obien'ations  by  the  barometric  formaU  of  L« 

Place. 
Doubtful. 
Deduced  IVom  observations  by  the  barometric  formula  of  La 

Place. 

Uncertain  whether  to  be  regarded  as  exact  limit  of  perpetual 

snow. 
This  is  the  estimated  altitude  on  the  Northern  side,  below  whidi 

the  perpetual  snows  do  not  reach. 

Just  tipped  with  snow. 

Measured  on  the  Northern  slope  of  the  motmtains. 

Somewhat  doubtful. 

No  mountain  in  this  range  actually  reaches  the  perpetual  snows, 
though  the  Loranitzerspitze  has  an  elevation  of  8464  feet,  and 
from  the  circumstances  of  temperature  attending  it,  Wahleo- 
berg iitfers  the  altitude  of  the  perpetual  snows  to  be  but 
little  above  it 

The  snnw-line  is  in  reality  lower  than  these  mimbers  denote,  on 
account  of  their  representing  the  aUiiude»  of  the  mountains 
themitelves.    The  depression  of  the  snow-line  is  remarkable. 

Flakes  of  snow  lie  only  on  the  latter  mountain. 

On  the  mountains. 
On  the  coast 

Cotopaxi  •••• •••••••• 

Corazon  •••••t««a*»««««-«  •• 

Antisana  •••..••  ••• 

Rucupichincha.  •• ••••.. 

Huahuaoichincha 

General  result  for  the  Equator.. 
[Popocatepetl • .  • .  • 

Ditto 

Iztaccibuatl •••••••••. 

Ditto •• 

From    whole    of    obsenrations 
made  in  Mexico •••••*....  • 

Gauri  river 

Nitee  Ghaut.  .• • 

Chiirang  pass . 

MoonUins    enclosing    Deli   of 
T4gl6  River 

Caucasus •• 

'Pyrenees    • 

Ditto •  •  • 

Alps • 

Ditto 

Appenzell 

Caroathian  ransre • 

Mountains  of  Sweden  .^ ...  m  . . 

Mountains  of  Norway 

Ditto 

Polgefonden  ..•• 

Ditto 

Melderskin 

Solen 'Nuden  ••>•..■■>...... 

Age-Nuden  ••.•••••••..•••. 

Mountains  of  Norway  .•••.... 
Mountains  of  Sweden  •••••... 

Mountains  of  Norway 

Pillefieldt  in  Norway 

Langfieldt  in  Norway 

Mountains  of  Norway 

Above  the  Doorefieldt 

Mountains  of  Norway 

Mountains  of  Sweden 

TotheWest  of  Fjiillrygg  inNorway 

Mountains  of  Norway 

Mountains  of  Sweden 

Ditto  ...•••••.••■••••■•••• 

Sulitelma 

Mountains  of  Norway 

Nordland  in  Norway 

Ditto 

Alten  in  NorwaT  ....••....•. 

Mountains  of  Norway 

Ditto 

Hammerfest 

MounUins  of  Norway 

North  Cane  ..••••...••••••• 
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(402.)  Such  are  the  lewer  limits*  assigned  tf>  the 
altitude  of  this  ma^iificent  plane,  by  the  celebrated 
mtn  whose  nomes  are  recorded  in  the  Table,  If,  how- 
ever, we  stop  our  inquiries  at  this  point,  we  shall  leave 

my  inlerestinj:^  portions  of  the   problem  unresolved, 

le  plane  of  the  perpetual  snows  does  not  maintain  a 
ConsUtnt  elevation  in  the  same  latitude,  but  vnries  with 
the  ricissiludes  of  the  seasons,  nstng  during  the  hent  of 
wmmer,  and  sinkmj^  by  the  cold  of  winter ;  changing 
also  from  one  summer  to  another,  as  alterations  are 
experienced  in  the  temperatures  below. 

f403.)  If  we  first  direct  onr  attention  to  the  Equa- 
lonal  regions*  we  shall  discover  some  small  oscillaiions 
to  exist  in  the  altitude  of  the  perpetvru!  snows.  To  the 
iDounLaineerst  of  the  Andes,  the  limit  of  the  perpetual 
fnows  presents  a  phenomenon  of  a  very  constant  kind  ; 
8od  to  their  uncultivated  minds,  the  silvery  line  seems 
to  ran  through  the  enormous  g^roups  of  their  mountains, 
in  on«  continued  horizontal  plane  :  the  greatness  of  the 
distance  preventing^  them  from  ob54ervin£3^  those  small 
oscillations  of  altitude,  which  the  more  refined  inquiries 
of  the  Philosopher  have  disclosed.  This  close  approxi- 
mation to  uniformity  arises  from  the  equality  of  tem- 
tiirc  existing  in   the   diflferent  strata  of  the  atmo- 

ere ;  and  according^Iy  it  is  found  thai  the  utmost 
amount  of  the  oscillation  of  the  perpetual  snows  in 
these  regions  does  not  exceed  30  fntboms,J  and  at  the 
Equator  itself  rarely  amounts  to  half  ihut  qnontity.  It 
is  often,  indeed,  insensible,  notwithstai\ding  the  small 
differences  of  temperature  which  are  foimd  to  exist 
between  the  season  of  rain  and  that  of  great  dryness. 

(404.)  If  we  pass,  however,  from  the  Equatorial 
legions,  we  shall  discover  new  conditions  presented 
for  investigation.  No  longer  confined  to  tiie  feeble 
ofciUations  we  have  referred  to,  we  shall  find  all  the 
attendant  phenomena  become  more  irregular.     In  the 

intains  of  Mexico,  ihe  oscillations  will  be  found  to 

lunt  to  2405  toises,  attaining  their  rnaKimum  in 
^tfioaiy^  and  their  minimum  in  September  ;§  and, 
■Ithongh  we  are  not  acquainted  with  the  actual  extent 
of  llie  oscillaiions  on  the  mountains  of  Himalaya,  we 
may  infer  from  the  observations  of  Captain  Hodgson, 
that  they  must  be  considerable.  The  great  cedar  pines, 
those  gigantic  sons  of  the  snow,  says  he,  fringe  the  bare 

•  II  nity  be  necestaiy  lo  observe,  tbat  wt  do  ftot  canfoand  the 
fbeiM^iiieiiofi  of  ihe  perpetual  snows  with  that  of  glaciers.  The  itife- 
n>r  Uieit  of  ic«  it  detenniiied  by  olHer  causes. 

f  Hic^  people  have  ad  ancient  iwnge  of  giving  'a  snow-bath  to 
Ikie  who,  for  the  first  lirae,  past  from  ihe  Iciss  elevated  plainj, 
Iboigti  the  xone  on  the  declivity  of  iVic  Cord  ill  era*?,  which  may  be 
•oltitmlly' corered  Viib  snow;  the  buHetque  ceremany  agreeing 
*iA  like  baptism  which  sailors  undergo,  who  for  the  first  time  pass 
^  EamXoT. 

I  Whfo  Humboldt  published  his  Views  of  the  Cordilleras,  and 
ail  AiIjis  of  New  Spain,  many  regarded  wilh  wonder  the  detigns 
»tikh  represenled  Ihe  ley  regions  of  the  Cordilleras  of  Quito  and 
Uciico.  Accustomed  to  l1i«  soowy  mountaina  of  the  Alps  mid 
F^iMUgp,  and  lo  the  vlciiisitude*  which  they  underi^'a  tlurinf  the 
Mctstve  feasoQS  of  the  year,  they  transferred  similar  ideas  to  the 
EQ tains  of  the  New  World,  atid  were  surprised  to  find  tho»e 
ter»  wanting^,  which  iti    Kurope   rmpart  *o  much  ^andeur  atid 

luijta  Atpine  scenery.  See  ^uei  dr  CnrdUieret^  pL  5.  10.  16. 
^5.  42.  5).  etf  6L  r  «n<i  Ath»  dc  U  NmveUe  Etpa^ne^  pL  l<i.  ei 
I?.,  ind  AtioM  Giograpkiquf  drrjminjur  MiridionicUk^  pL  I. 

^  We  roust  not  confound  the  perpetual  snows  with  the  sttows 
which  in  wtntefi  sofnetime^,  fall  in  much  lower  regions.  This  epho- 
nenl  toow,  says  Humboldt,  U  never  observed  under  the  Equator  at 
12.467,  or  12,795  feelj  but  in  Mexico  it  is  commonly  seen  at  an 
dention  of  9843  feet  Snow  has  been  seen  in  the  streets  of  Mexico 
■t  1471  feetf  and  at  6159  feet^  io  the  City  of  VsJlitddLd, 


roclis,  and  fix  tbeir  TOots  where  there  appears  to  be  but     I^Teteof. 

little  soil ;  and  the  avalanches  bnng'  4own  whole  forests      olo^y, 

in  their  overwhelmmg'  course,  and  dash  the  cedars  into  ^'■^^'^^ 

splinters* 

{4<)5.)  But  much  more  strikingj"  vicissitudes  will  be  Striking  %i- 

fonnd  as  we  advance  into  the  temperate  zone.     Fields  ci«»uude»iQ 

of  snow  of  an   enormous  width  are   alternately  mel*ed  *11!f^^ 

>         *        \       \  f     '  I  zone, 

and  congealed,    creating   in   the    lapse   of  lime    those 

mighty  glaciers,  which  by   their  varied   and  gi^ntic 

forms  impart  so  much  sublimity  to  the  Alps. 

(406.)  In  order  thai  glaciers  should  exist  on  u  motin-  Glaciers, 
tain,  it  mnst  rise  considerably  above  the  limit  of  the  per- 
petual snows.  Prodigious  masses  of  ice  are  also  neces* 
sary  for  their  formation,  and  an  enormous  pressure  must 
act  from  above,  lo  force  the  inferior  parts  of  the  icy  vo- 
lumes into  tlie  valleys  below.  Hence  the  frozen  masses 
precipitated  by  an  avalanche,  form  groups  below  the  lower 
limit  of  perpetual  snow.  In  this  position  they  underg^obut 
little  change  during  the  lapse  of  centuries;  the  altera-  OfthcAlpi, 
tions  producefl  by  the  gradual  thaw  being  more  than 
compensated  by  other  masses  formed  in  the  cold  reposi- 
tories above,  and  thence  precipitated  to  the  valleys  be- 
low. Hence  it  is  that  travellers  have  remarked  the 
successive  invasions  of  the  Valley  of  Chamouny,  by  the 
avalanches  that  liave  descended  from  Mont  Blanc  and 
the  adjoining  peaks.  It  is  worthy,  also,  of  remark,  that 
the  five  glaciers  which  have  forced  tbeir  way  into  the 
beautiful  valley  just  mentioned,  are  separated  from  each 
other,  t>y  forests,  corn-fields,  and  meadows,— large  tracts 
of  ice  oiingling  with  the  cheerful  fruits  of  cidtivation. 

(407.)  The  fiuest  glaciers  in  Norway,  are  those  pro-  of  Norwa?, 
ceeding  from  the  chain  of  the  Justedals  Eisberge. 
They  arc  known  to  Ihe  inhabilants  by  the  name  of 
Jii-Braeer^  and  at  times  are  much  d  readed  by  them  on 
account  of  the  rapidity  of  llieir  motion,  wliich  exceed 
that  of  the  glaciers  of  Swisserkiiul.*  In  Krondtd,  the 
glaciers  are  described  ,by  Von  Buclii  as  a  hugV»  daz- 
zliug,  while  carpet,  fasletied  on  both  sides  to  mighty 
rocks ;  nnd  when  they  have  reached  tlie  valley,  fhey 
still  coiiliiiye  to  push  on,  like  llie  glaciers  of  the  Rhone. 
Between  the  sixtieth  and  sixty- first  degrees  of  latitude, 
nccording  to  Hagclstam,  the  perpetual  glaciers  have  a 
breadth  of  4600  feet,  or  nearly  seven^elghths  of  a 
mile.f 

(4080  Onr  limits  will  not  permit  us  to  pursue  this  Causes  of 
chain  of  iuquiiy  in  all  its    generality,  and    we    must  altijntion  in 
therefore  briefly   remark,    that   the  variations  of  tetu-  "^^^'^"^^  of 
pemture   occasioned   by   the    ordinary  changes   of  Ihe^^^,^^^" 

*  An  example  of  their  tern 5c  power  may  not  be  uninteresting.  la 
Ibc  year  1744,  the  few  person*  inhabiting  the  valleyi  al  hided  to  la 
Ihe  text,  complained  thni  ihcy  were  not  able  to  pay  therr  tajiei, 
becaufe  the  Ju-Bratcr  had  rusht'd  iiptm  their  fields,  and  completely 
covered  them.  This  vialemenl  was  not  credited,  and  Surveyors  and 
Excisemen  {Sorcnacrivrr  und  Fo^ed) m^rc  sent  as  Commissioners  lo 
measure  tlie  distance  of  (he  middle  of  Mdvirtdal  from  the  foot  of  the 
nearest  g^lacier,  and  it  wa*  ordered  thsit  the  name  mea^urenienl  shoLtld 
lake  place  every  three  years,  lo  ascertain  whether  or  not  these 
glaciers  trere  advancing.  Three  year*  after,  the  fame  Commis'sioaers 
went  to  repeat  ihtir  measurement,  and  were  not  a  Utile  astonished  to 
find  neither  Oalds  nop  housee.  The  Ju-flrarer  had  advanced  pn>^ 
dipiously,  the  inhabitants  were  gone,  anti  their  possessions  buried 
under  the  tee*     (Sec  Thaariip*s  Matjazin  fur  Statuiik,  1802  j  ^ 

In  the  BiUioth^ue  de$  Stifttcrt  tt  dr$  Artt^  Professor  Pictet 
informs  w?,  that  the  Glacier  des  Bossons  lui«  Utely  (1818}  advanced 
fifty  feet,  much  to  the  dismay  of  the  neighbouring  villagers. 

f  There  are  many  mountains  in  Norwegian  Lapland^  whose  names 
tcrminale  in  geikna^  and  from  oh  of  which  glaciers  prtKieed.  lit 
Lapland,  the  name  griitna^  arJacAHii,  h  applied  in  the  same  way  as 
the  Icelandic  word  Jorkal ;  the  Norwegian  word  jitbrtr ;  ihe  Tyro* 
lese  word/erirff/  and  the  Swin  moid  gitteher^  (glacier  J 
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seosoDs,  are  not  the  only  cansefl  whicli  have  a  tendency 
to  produce  alteratiopa  in  the  elevation  of  the  plane  of 
the  perpetual  snows.     There  mtist  be  some  differences 
of  altitude  due  to  the  diurnal  chang^es  of  temperature, 
although  the  present  condition  of  our  knowledge  will 
not  permit  us  to  estimate  their  value.     The  horizontal 
winds,  also,  which  mingle  the  temperatures  of  different 
zones,  contribute  sometimes  to  augment  the  circum- 
stances of  temperature,  and  at  other  times  to  diminish 
it,  in  each  case  exercising  some  effect  on  the  altitude  of 
the  perpetual  snows.    The  enormous  beds  of  clouds 
likewise,  which  are  found  sometimes  to  exist  in  the  in- 
terval between  the  plains  and  the  limits  of  constant 
snow,  cannot  but  be  without  their  effects.     The  produc- 
tion of  caloric,  which,  says  Humboldt,  is  the  effect  of 
the  extinction  of  light,  and  which  diminishes  with  the 
density  of  the  superincumbent  strata  of  air,  may  not,  it 
is  true,  be  appreciable  by  our  instruments ;  but  the 
masses  of  vesicular  vapour,  and  the  clouds  which  pre- 
sent distinct  and  perfect  contours,  and  which  in  the 
tropical  regions  attain  an  elevation  of  3000  toises,  be- 
come heated  to  a  sensible  degree,  and  emit  radiant 
caloric  to  great  distances.     On  the  other  hand,  at  a  less 
elevation  on  the  Eastern  side  of  the  Cordilleras   of 
Mexico,  a  thick  stratum  of  clouds  augments,  during 
several  months,  the  cold  of  the  superior  regions,  by  in- 
tercepting the  radiant  caloric  of  the  plains.     Nor  must 
we  omit  the  consideration,  that  while   the  directions 
of  the  grreat  mountain  chains  exercise  a  very  import- 
ant influence  on  the  figure  of  the  plane  of  perpetual 
snows,  the  grouping  together  of  mountains  has,  in  all 
cases,  an  effect  on  its  elevation ;  tending  to  diminish 
the  altitude,  when  their  summits  penetrate  above  it. 

(409.)  We  may  also  add,  in  again  alluding  to  the 
figure  of  the  plane  of  perpetual  snows,  that  on  account 
of  the  inequalities  of  temperature  which  exist  in  the 
Northern  and  Southern  hemispheres,  some  varieties, 
both  in  form  and  elevation,  are  due  on  this  account. 
The  elevation  of  the  perpetual  snows  in  the  parallel  of 
Cape  Horn  must  di&r  from  that  of  Edinburgh,  since 
the  former  ranges  freely  over  the  Ocean,  and  the  Jotter 
is  subject  to  all  the  vicissitudes  oi  temperature  arising 
from  the  unequal  radiating  powers  of  large  portions 
of  the  Continents  of  Europe,  Asia,  and  America. 
Whatever  circumstances,  indeed,  occasion  diversities  in 
the  temperatures  of  the  two  hemispheres,  cannot  be 
without  their  effects  on  the  altitude  of  the  perpetual 
anows. 

(410.)  We  must  now  hasten  to  advert  to  another 
roost  interesting  branch  of  the  inquiry.  It  had  long 
been  believ«d  afler  Bouguer,  that  the  lower  limits  of 
the  plane  of  perpetual  snow  indicated  ev«rywher8  a 
temperature  corresponding  to  the  freezing  point ;  but 
Humboldt  has  shown*  in  a  Memoir  read  to  the  French 
Institute  in  1808,  and,  again,  in  bis  Paper  on  the 
InfiMrior  Limit  of  the  Perpetual  Snows  on  the  Moun* 
tains  of  Himalaya,  that  such  a  supjMmitlon  is  contraiy 
to  the  truth,  and  that  the  perpetual  snows  do  not  follow 
an  iMthermal  plane.  Their  direction,  indeed^  follows- 
less  the  traces  of  the  isothermal  lines  of  the  planes,  than 
the  inflexions  of  the  lines  of  equal  summer.  By  uniting 
many  good  observations,  Humboldt  fbtmd  that  at  the 
lower  Umit  of  perpetual  snow,,  the  mean  temperatuce  of 
tke  air  ia  ai  raconied  in 
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(411.)  The  first  theoretical  attempt  to  trace  the  alti-  p; 
tude  of  the  plane  of  the  perpetual  snows  in  different  re 
latitudes,  was  also  made  by  Bouguer.     Mayer,  although  ^^ 
occupied   with  the  subject  of  terrestrial  temperature  f* 
twenty  years  later,  having  deduced,  as  we  have  before  ^i^ 
seen,  a  formula  to  represent  the  same,  did  not  venture 
to  trace  the  gradations  of  heat  in  the  atmosphere,  and 
to  ascend  to  the  frozen  regions  above.    It  was  sufficientt 
indeed,  for  his  reputation,  that,  occupied  with  the  mighty 
subject  of  tbe  lunar  Tables,  he  was  yet  able  to  marshal 
tbe  terrestrial  temperatures,  and  develope  a  law  which 
should  approximate  in  some  tolerable  degree  to  that  of 
the  geographical  parallels.     Kirwan,  eager  to  embrace  K 
the  whole  question,  ventured  to  combine  the  expert-  co 
mental  observations  of  Bouguer  with  the  theoretical  de-  ^^' 
ductions  of  Mayer,  and  regarded  the  elevation  of  tbe  ^^ 
perpetual  snows  in  every  latitude,  as  proportional  to  the  ^j 
difference  of  the  mean  temperature  and  the  constant  de 
temperature  of  the  freezing  point.  ^^ 

(412.)  Professor  Playfair,  also,  by  means  of  Mayer's  Pb 
formula  of  mean   temperature,  endeavoured  to  deduce  ^ 
the  altitude  of  the  perpetual  snows  as  follows.     Since  ^J^ 
that  formula  is  represented,  says  he,  by 
T  =  58  4-  26  cos  2  L, 
and  that  at  the  limit  of  congelation  T  becomes  82,  th« 
equation  may  assume  the  form  of 

32  =  58  -f  26  cos  2  L  -  0, 
provided  we  assign  to  the  function  0  a  proper  value. 

(413.)  The  value  of  this  function  is  necessarily  de- 
pendent on  tWD  conditioDs,  the  altitude  of  the  point  of 
congelation,  and  the  decrement  of  altitude  due  to  the 
change  of  a  single  degree  of  Fahrenheit.     It  may  hence 

be  denoted  by  — ,  if  we  represent  by  the  numerator  of 

the  fraction  the  first  of  the  elements  alluded  to,  and  hj. 
the  denominator  the  second.  This  assumption  will, 
therefore,  cause  the  preceding  equation  to  be  trane- 
focmed  into 

32  =  58  +  26C082L  —  -^» 

and  from  which  we  obtain 

A  =  26A(l  +  cos2L),* 
and  which,  according  to  Playfair,  will  fumiBh  the  altif- 
tude  of  perpetual  snow  for  every  latitude. 

(414.)  Professor  Leslie  has  likewise  been  led  to  th«  Le 
conMderation  of  this  problem.     Having  deduced  the  ^ 

•  Playfmiiv  in  bis  Omtkmnof  Natural  Phiiompky^  laMgoed  to  tbe. 
altitiide  of  perpetual  anow  at  the  Bquaior  15,577  feet,  as  before  |iT««. 
by  Kirwan,  aad  henee  deduc«i  294  feet  for  the  Talue  of  A.  I* 
doing  thit,  however,  the  Profeeeor  fell  into  aa  error  respectiag  the 
fennula  of  Mayer,  by  atai«niog  to  tbe  ooaetattt  CMiBcieBt  of  tkw  do»* 
ble latitode»  tbe  Talue  of  27  ioaleMi of  26 ; and hcMebU equatioafer. 
tba  akitnde  of  perpetaal  froaL  was 

A=r7«44^7»S8ooe2L, 
instead  of  the  more  confeniest  Mr  giveir  to  it  iir  ^  teaL 


M  E  T  E  O  R  O  L  O  (;  Y. 


ibrmula  before  alluckd  to  for  the  decrement  of  temper- 
ature in  the  air,  he  was  naturally  led  to  that  limit,  which 
gires  to  it  the  character  of  ct^ngelatioQ.  The  Professi^r 
communicated  to  his  formula  two  torms,  as  we  have 
befisre  seen  iti  the  fimctions  represented  by  (L)  and 
(M),  and  deduced  from  either  the  i^tUude  of  the  \)eT' 
petuat  snows. 

(415.)  If  we  adopt  that  which  we  have  denoted  by 
(M),  and  represent  the  lemperature  at  the  level  of  the 
Ocean  by  f,  we  shall  obtain  the  e<|ualion 
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m  value  of  i  being  known  for  every  latitude,  or  at 

being  capable  of  computation  by  any  formula  of 

lemperature,  we  may  regard  0  as  the  unknown  element 

to  be  determined,  and  hence  obtain,  by  a  simple  alge* 

braic&l  reduction, 

(?  :=  ^  (1  +  .0004  (■)  -  .02 « , .  • .  tQ)» 

which  gives  in  terms  of  the  temperature  at  the  level  of 
of  the  sea,  the  relative  elastidty  of  the  air  at  the  limit  of 
P     congelation.     The  question  thus  becomes  reduced  to  the 
R^  ordinary  methods  of  determining  barometric  altitudes, 
and  on  this  principle  the  Professor  computed  the  follow- 

I  Table  XCI. 
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0 

29 
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60 
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30 
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61 
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(416.)  With  respect  to  the  preceding  Table  it  may 
be  remarked,  that  Professor  Lieslie  has  computed  the 


temperatures  of  the  geographical  parallels  by  the  for-     MHeor- 
mula    of  Mayer*    which   not    representing  eitactly  the      ology- 
distribution   of  terrestrial  heat,  must   necessarily   have  ''•^"v^*^ 
some  etfect  on   the  computed  values  for  the  altitude  of 
the  peqjctual   snows.     It  proceetLs  also  on  the  suppo- 
sition that  this  plane  is  one  of  an  isothermal  nature, 
w^hich,  we   have   before  remarlced,  has  been  proved  by 
Humboldt  not  to  be  the  case.     Hence  the  ditferences 
between  the  results  of  the  Table,  and  those  recorded 
from  actual  observation  in  Table  LXXXIX.,  are  con- 
siderable.     At  the    Equator,  the  formula   is   only   in  DifRjreoc« 
defect  541  feet,  but  in  the  parallel  of  Mexico  the  differ-  l>mweenth)il 
ence,  according  to  one  observation,  amounts  to  1066  Tubk  and 
feet,  nnd  aeconling  to  another  to  1386  feet.     With  one  »^*'^^,ob- 
of  the  observations  made  on  the  Himalaya  chain,  there    '   *  ^^ 
is  a  surprising  coincidence  between  the  formula,  and  the 
point  where  the  Gauri  river  emerges  from  the  snow ; 
but  at    the  Nitee  Ghaut,   the  Charang  pass,  and  the 
somewhat  doubtful  results    relating    to  the  mountains 
enclosing  the  dell  of  the  T^gl^  river,  the  differences  are 
of  the  mosi  suqjTising   kind*     With  the  observations 
mtwle  on  the  Caucasus,  the  theory  is  In  defect  the  enor- 
mous quantity  of  2213  feet;  but  with  the  Pyrenees  it  is 
for  the  first  and  last  time  a  small  quantity  in  excess. 
With  the  Alps  it  is  again  considerably  minus,  and  with 
the  estimated  range  of  the  peqietual  snows  above  the 
Carpathian  chain,  it  is  in  defect  upwards  of  1900  feet. 
In    Sweden,  admittinij  the  obsenations  of  llagelstam 
to  be  correct,  the  difference  is  still  greater,  although  a 
somewhat  closer  approximation  is  obtained  for  Folge- 
fonden,  in  Norway,     With  the  snows  on  the  mountain 
of  Sulitelma,  given  on  the  respectable  authority  of  Wah- 
lenberg,  the  difTerence  amounts  to   1512  feet;  and  at 
the  North  Cape,  where  the  last  visible  traces  of  the  per- 
petual snows  on  land  are  found,  the  defect  still  amounts 
to  nearly  800  feci, 

(417,)  These  anomalies  may,  however,  be  more  clearly  Grapliical 
discerned  by  means  of  the  graphical  illustration  denoted  illiwiratiori 
by  fig,  9,  in  which  the  horizontal  line  E  N  representn  the  «**^*"***^** 
inter\^al  between  the  Equator  and  the  North  Pole,  divided 
so  as  to  correspond  with  the  principal  latitudes  contained 
in  Table  LXXXIX. ;  and  on  each  vertical  line  raised  at 
the  latitudes  referred  to,  is  laid  off  the  altitude  of  per- 
petual snow,  according  both  to  theory  and  obsemition. 
Thus,  from  E  to  B  denotes  the  altitude  of  the  perpetual 
snows  at    the  Equator,  as    indicated  by  the  Table  of 
Leslie,  and  from  E  to  G  the  mean  of  all  the  Equatorial 
observations  of  Humboldt.     A  simple  extension  of  the 
same  principle  produces  the  curve  of  contrary  flexure  » 

B  C  D  F  N,  of  which  the  one  half  is  nearly  the  reverse 
of  the  other,  for  the  general  range  of  the  perpetual 
snows  accortling  to  theory  ;  and  the  irregidar  line 
F  G  H  I  K,  that  which  is  produced  by  connecting  to- 
gether the  points  with  which  actual  observation  has 
furnished  us,  C  is  the  point  where  theory  so  nearly 
agrees  with  the  measurement  found  for  the  Gauri 
river,  and  D  the  solitary  example  of  its  being  in  excess 
of  the  actual  observations  maele  on  the  PjTcnees.  The 
towering  summit  at  H  is  worthy  the  most  attentive 
consideration.  The  part  of  the  horizontal  line  E  A 
refers  to  the  observations  of  Humboldt  made  South  of 
the  Equator. 

(418.)  Although  the  theory  is  in  all  cases  in  defect 
excepting  one  sohtary  instance,  it  would  be  unjust  to 
charge  upon  it  the  whole  amount  of  the  differences  that 
have  been  found,  since  errors  in  the  actual  observations 
on    the  perpetual  enows  do  in  all  probability  exist  to 
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some  consideral>le  amount  The  remarkable  circum- 
stance, however,  that  all  the  differences  between  theory 
and  observation,  excepting^  one,  are  of  a  negative  cha^ 
racter,  is  sufficient  to  awaken  a  salutary  caution  respect- 
ing  i(a  results.  That  the  conclusions  of  actual  observa- 
tion  cannot  in  a!l  cases  be  relied  on,  may  be  inferred 
from  an  examination  of  Uie  results  of  Table  XC*  By 
computing  the  decrement  of  altitude  corresponding  to 
a  single  degree  of  Fahrenheit's  thermometer,  for  the 
whole  range  of  elevation  from  the  Earth's  surface  to  the 
plane  of  congelation,  we  shall  find  the  results  for  the 
three  zones  to  be  of  a  very  anomalous  kind.  If  we 
adopt  for  the  mean  temperatures  at  the  surface,  the 
values  recorded  in  Table  XXdl.,  and  for  the  mean 
temperature  of  the  lower  limit  of  perpetual  snow,  those 
contained  in  Table  XC.»  we  shall  obtain  the  following 
results : 
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These  anomalies  may  again  be  attributed  to  two  sources, 
errors  in  the  altitudes,  or  in  the  observed  mean  temper- 
atures of  the  plane  of  perpetual  snow  in  the  latitudes 
referred  to ;  and  that  it  exists  with  much  probability  in 
the  latter,  may  be  inferred  from  the  following; considera* 
tions. 

(419.)  We  have  before  found  that  the  formula  repre- 
sented by  (P)  denotes,  in  a  convenient  manner^  the 
relation  between  the  depression  of  the  thermometer, 
and  the  altitude  observed;  and  if  we  suppose  by  way 
of  subjecting  the  three  obsen^ations  in  the  preceding 
Table  to  the  same  test,  that  the  altitudes  arc  correct, 
and  that  the  question  for  consideration  is  to  determine 
the  mean  temperature  at  the  altitudes  recorded  in  the 
same  place>  let  us  find  from  the  formula  last  quoted, 
that  value  of  n,  which  represents  the  depres;  ion  of 
temperature  due  to  the  elevation.  By  an  ordinary 
al^braical  reduction,  this  will  give 

11  =  -  83,26  ±  \/(y  +  ^••^^'')' 

and  by  adopting  as  successive  values  for  h,  the  altitudes 
recorded  in  Table  XCII.,  we  shall  obtain  for  the  values 
of  n,  the  depressions  recorded  in  the  first  column  of  the 
next  Table,  By  subtracting  these  from  the  correspond- 
ing mean  temperatures  at  the  surface,  we  shall  find  in 
each  case  the  computed  mean  temperature  at  the  altitude 
of  perpetual  snow. 
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Here  t!ie  errors  between  the  observed  and  computed 

values  of  the  mean  temperature  at  the  plane  of  per- 
petual snow,  seem  to  indicate  that  considerable  ano- 
malies exist  in  the  observations,  probably  in  the  tem- 
perate and  fi-i^d  zones.  It  may  also  be  remarked 
respecting  the  formrila  last  employed » that  it  atlbrds  by 
its  application  to  the  principal  resultfi  contained  in 
Table  LXXXIX.,  a  confirmation  of  Humboldt*9  re- 
mark, that  the  temiferaturc  of  the  plane  of  the  per- 
petual snows  is  not  of  an  isothermal  kind.  It  may 
likewise  be  added^  that  the  altitude  at  which  the  mean 
temperature  of  the  freezing  point  is  attained  in  the 
great  range  of  the  atmosphere,  seems  according  to  for- 
mula (P)  to  vanish  in  about  latitode  66*^  53' ;  the  great 
isothermal  plane  corresponding  to  S2*'  of  temperature, 
appearing-  to  meet  the  Earth *8  surface  in  that  latitude. 
This  conclusion  has  been  obtained  by  computing  the 
altitude  due  to  39°  by  aid  of  the  formula  last  quoted, 
and  adopting  the  mean  temperatures  recorded  in  Table 
XLII. 

(1^0.)  There  is  another  uncertainty  also  respecting  the 
altitudes  which  have  been  assigned  to  the  lower  limits 
of  the  plane  of  perpetual  snow,  which  must  be  briefly  ad- 
verted to.  The  perpetual  snows  may  be  said  in  a  general 
way  to  attain  their  maxima  and  minima  of  elevation  at  the 
opposite  sei^ons,  when  the  greatest  and  least  tempera- 
tures for  the  year  take  place  at  the  Earth*s  surface ;  and 
the  periods  when  travellers  are  most  likely  to  approach 
them,  will  not  be  when  they  are  most  broadly  deve- 
loped, but  when  they  are  approaching  their  mean^  or, 
perhaps,  their  least  stale ;  when  the  warmth  of  the 
atmosphere  has  caused  the  snowy  boundary  to  rise  con- 
siderably above  the  lower  limit  assigned  to  it  by  the 
minimum  temperature  of  the  year.  Tliis  circumstance 
may  afford  room  for  supposing  that  the  heights  assigned 
to  the  lower  regions  of  perpetual  snow  are  above  what 
they  ought  to  be ;  and  that  hence  by  applying  some 
correction,  which  the  fiiture  progress  of  Meteorology 
may  disclose,  a  closer  approidmation  may  be  found  be- 
tween the  results  of  observation  and  the  deductions  of 
theory;  particularly  in  tlie  temperate  and  firigid  zones, 
where  the  discrepancies  from  this  cause  may  be  sup- 
posed to  be  the  greatest,  in  consequence  of  the  greater 
cJianges  that  take  place  in  the  altitude  of  the  plane  of 
perpetual  firost  during  the  successive  seasouB  of  the 
year. 

The  whole  subject  is,  as  yet,  entangled  with  many 
difEculties,  and  will  require  much  laborious  research  to 
carry  it  to  perfection.  All  the  anomalies  which  accom- 
pany its  progress,  must,  however,  be  fairly  stated  before 
such  desired  results  can  be  obtained.* 

♦  In  the  folkwing  sections  (422.)  might  *o  be  numbeted  (421.)^      ( 
aod  SCI  on. 
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,r.        (422.)  At  the  moment  this  sheet  was  going  through 
f.     the  press,   a  Memoir  on    the   mean  temperature   of 
^  the  air,  and  of  the  ground,  in  some  parts  of  Eastern 
*•■  Russia,  reached  us,  which  was  read  before  the  Academy 
•*•    of  St.  Petersburgh  in  February  1829.     .M.  Knppfer 
introduces  to  our  notice  in  this  able  paper,  a  new  species 
of  lines  which  he  denominates  Isogeothermal  lintSy  and 
vdiich  appears  likely  to  lead  to  some  new  and  interest- 
ing results.      Ruppfer  deduced  these   lines   from   the 
temperatures  of  springs,  and  their  projections  were  found 
to  deriate  very  widely  from  the  isothermal  lines. 

(423.)  Kuppfer  determined  the  positions  of  his  new 
system  of  Hues  as  follows.  He  supposed  a  relation  to 
exist  between  the  latitude  and  the  temperature  of  the 
groundy  capable  of  being  represented  by  the  equation 

o  —  6  sin'  I  =  U 
ia  which  I  represents  the  latitude,  t  the  corresponding 
temperature,  and  «,  h  constant  quantities  necessary  to 
Redetermined  for  different  meridians.  Having  deter- 
Buned  these  coeflficients,  he  found  that  the  observed  and 
calcolated  temperatures  agreed  pretty  well,  excepting 
forComana,  Teneriffe,  Konigsberg,  and  Umeo,  places 
upon  which  local  circumstances  appear  to  impress  an 
anomalous  character.  The  meridians  assumed  by 
Kuppfer,  reckoned  from  that  of  Paris,  are  contained  in 
the  following  Table,  together  with  the  corresponding 
▼nines  of  a  and  b  in  degrees  of  Reaumur. 

Table  XCIV. 


Meridiann. 

Valae^f  a. 

Values  of  &. 

(P 

21^3 

20^9 

20  E. 

24.4 

25.6 

60  E. 

22.9 

27.5 

80  W. 

24.0 

33.7 

^  By  a  ready  transformation  of  the  preceding  formula 
into  the  form 


cos 


— c-^> 


Kuppfer  has  been  enabled  to  calculate  for  each  of  the 
preceding  meridians,  the  particular  latitudes  where  any 
giien  temperature  prevails,  and  the  results  of  which  are 
contained  in  the  next  Table. 

Table  XCV. 


Girea 
Tem. 
per*, 
tore. 

Corresponding  Latitude  under  Meridian. 

0« 

20*  E. 

CO^  E. 

80OW. 

(P 

77°  30' 

65°  52^ 

57°  32' 

5 

62M2' 

60  31 

53  47 

48  40 

10 

47.20 

48  36 

43  14 

40     8 

15 

33.18 

37  18 

32  25 

31     7 

20 

14.27 

24  30 

18  57 

19  44 

By  allowing  lines  to  pass  through  these  points  of 
c<|iial  temperature,  we  shall  obtain  a  perfect  idea  of  the 
pOiitioiis  of  some  c^  the  isogeothermal  lines,  which 

▼01,.  T. 


we  have  represented  in  fig.  1.  pi.  ii.  by  the  dotted  lines^ 
the  isothermal  lines  being  those  of  a  continuous  kind. 


On  Atmospheric  Vapour  and  its  Distribution, 

(424.)  If  the  phenomena  connected  with  the  distri-  Vapour 
bulion   of  heat    have    disclosed  so   many  interesting  existing  in 
results,  in  no  less  a  degree  does  the  vapour  with  which  ^^«  *^™<>* 
the  atmosphere  is  stored.     By  vapour,  we  are  to  un-  ^ 
derstand  a  very  rare,  light,  expansible  body,  capable 
-  like  air  of  a  reduction  of  volume  by  external  pressure, 
and  also  of  resisting  any  force  which   may  tend  to 
.compress  it.     This  vapour  exists   in   every  climate, 
and  under  every  variety  of  temperature ;  in  the  firigid 
atmosphere  of  the  polar  zones,  as  well  as  in  the  burning 
regions  of  the  Equator ;  nor  is  there  a  particle  of  air  un- 
influenced by  its  presence,  at  least  in  the  lower  atmo- 
sphere, unless  it  be  relieved  from  its  agency  by  artificial 
means.      This  moisture,  extensively  as  it  is  difiused,  q^^  j^ 
owes  its  origin  to  the  waters  which  cover  so  larg^  a  por-  origin  to 
tion  of  the  globe,  and  which  penetrating  by  a  thousand  the  waten 
channels,  communicate  some  of.  their  humidity  to  the  ^I'ich  cover 
earthy  soil ;  and  it  is  to  the  active  agency  of  heat,  that  ^^^  ^"^"•* 
the   rising    moisture,   the   result  of   evaporation,   the 
laws  of  which  we  shall  hereafler  trace,  is  compelled  to 
distribute  itself  throughout  the  different  regions  of  the 
great  aerial  volume. 

(425.)  It  will  readily  be  imagined,  that  to  trace  in  Problem  of 
all  their  generality  the  laws  which  regulate  the  dis«  its  distri- " 
tribution  of  vapour,  throughout  the   whole  extent  of  l>J'^on  * 
the  atmosphere,   perpetually   changing  as  are   all  its  <l'fflc"l'<M»* 
conditions  of  density  and  temperature,  must  have  long 
been  regarded  as  a  capital  problem  in  Meteorologfy. 
There  is  a  wide  interval,  indeed,  between  the  first  rude 
cont:eptions  of  the  existence  of  vapour  in  the  air,  and 
those  comparatively  perfect  processes,  which  our  own 
times  have  disclosed,  respecting  the  moisture  of  the 
aerial  columns ;  and  it  would  be  an  interesting  employ- 
ment, did  our  limits  permit,  to  trace  up  from  its  feeble 
beginnings  that  magnificent  chain  of  discovery,  which, 
connected  with  the  existence  and  elastic  force  of  vapour^ 
has  imparted  so  splendid  a  succession  of  benefits  to  Man. 

(426.)  The  ordinary  purposes  of  Meteorology  require  Eitstic 
only  a  knowledge  of  the  elastic  force  of  vapour  belong-  force  ot 
ing  to  a  comparatively  small  range  of  temperature,  and  vapour, 
the  latest  inquiries  have  added  but  little  to  the  accuracy 
which  Dalton  so  long  ago  imparted  to  them.     Very 
recently,  indeed,  we  have  seen  the  elastic  forces  pushed 
up  through  the  extraordinary  range  of  twenty-four  at- 
mospheres, by   Prony,  Arago,   Ampere,   Gerard,  and 
Duloug ;  and  we  cannot  sufficiently  admire  the  inge- 
nuity and  talent  displayed  in  so  laborious  and  hazardous 
an  inquiry,  which  we  ardently  hope  will  lead  to  some 
really  practical  means  of  averting  the  tremendous  cala- 
mities attendant  on  explosions  by  steam.* 

(427.)  We  have  already  given,  in  p.  333  of  our  Essay  Its  practical 
an  Heat,  the  practical  results  of  Dalton  and  Ure  for  the  ^sults  ca- 
elastic  forces  ;   and  it  affords  another  beautiful  example  ^^  ^ 
of  the  power  which  analysis  possesses,  of  bringing  under  rented  by  % 
its  dominion  a  variable  force,  which  the  early  cultivators  formula, 
of  Physics  must  have  placed  in  almost  hopeless  ob-    . 
scurity,  among  the  phenomena  of  Nature  incapable  of 

*  For  a  full  account  of  these  admirable  experiments,  see  Anmaiet 
de  CAimie,  Janvier  1830|  or  the  Edinburgk  Joumai  o/ Sdenet,  J\dj 
1 830|  for  a  copious  abstract  of  the  mntk 
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bein^  investigfated  by  the  ardent  enterprise  of  Man. 
Dalton  ima^ned,  however,  that  he  could  trace  in  the 
columns  of  his  elastic  forces,  the  approximative  law  of 
the  elasticities  of  steam  increasing  nearly  in  geometri- 
cal progression,  at  the  same  time  that  the  temperatures 
augmented  arithmetically;  and  Laplace  adopting  the 
same  principle,  represented  the  elastic  force  by  an  ex* 
ponential  whose  exponent  could  be  developed  in  a 
parabolic  series.  To  the  author  of  the  Micanique 
Celeste^  the  two  first  terms  of  the  resulting  series  ap- 
peared sufficient ;  but  Biot  proved  the  necessity  of  a 
third ;  and  while  the  series  thus  obtained,  represented 
with  considerable  accuracy  the  measures  of  the  elastic 
forces  so  long  as  they  were  confined  within  the  limits  of 
a  single  atmosphere,  yet  when  the  progress  of  inquiry 
ventured  on  loflier  developements  of  the  elastic  powei; 
the  corrected  series  of  Biot  also  deviated  very  widely 
firom  observation.  At  the  same  time  it  is  worthy  of 
observation,  that  the  French  Philosophers,  with  all  the 
advantages  Which  the  formulae  of  Prony,  Laplace,  Biot» 
Ivory,  Roche,  Auguste,  Tregaskis,  Creighton,  Southern, 
Tredgold,  and  Coriolis  could  impart,  found  themselves 
obliged  to  limit  the  application  of  their  own  formula  to 
Renmfa  on  elasticities  gpreater  than  a  single  atmosphere.*  On  the  one 
formuUD  in  hand,  therefore,  we  see  a  series  accommodated  to  the 
elastic  forces  below  the  ordinary  pressure  of  the  atmo- 
sphere, deviating  very  widely  from  observation  when 
applied  to  forces  above  it ;  and  on  the  other,  a  formula 
agreeing  with  wonderful  accuracy  up  to  twenty-four 
atmospheres-^its  greatest  aberration  amounting  only  to 
four-tenths  of  a  centesimal  degree  when  estimated  in 
terms  of  the  temperature,  yet  in  smaller  pressures  than 
one  atmosphere,  exhibiting  a  divergence^  to  adopt  the 
words  of  the  able  Report  of  Dulong,  which  increases 
more  and  more  in  proportion  as  we  descend. 

(428.)  It  will  be  sufficient  for  our  purpose,  however, 
to  adopt  the  formula  of  Biot,  and  the  principle  of  which 
he  has  so  fully  explained  in  his  Traiti  de  Thynque, 
torn.  i.  p.  £73.  He  there  shows,  that  the  general  term 
of  Uie  secies  may  be  rq)resenied  by 

F,  s=  80i?, 

Formula  of  ^^^  F<  denotes  the  elastic  ibrce  corresponding  to  Che 
Biot.  temperature  100—^  according  to  the  Centigrade  scale, 

and  Ar  is  a  constant  ratio  connecting  the  elastic  force  at 
any  temperature  with  that  which  precedes  it.  This 
ratio,  it  may  be  necessary  again  to  remark,  is  not  abso- 
lutely constant  in  the  experimental  results,  but  without 
sensible  error  may  be  assumed  so^  to  bring  all  the 
observations, — ^within  of  course  the  limits  of  a  single 
atmosphere,  under  the  control  of  analysis.  The  series 
hence  employed  by  Biot  is  of  the  general  form 

log.  F,  =  log.  30  +  a<  4-  6  ^*  +  ci», 

and  which  he  has  limited  to  the  third  dimension  of  », 
on  account  of  ihe  ooeffidenta  of  the  higher  powers  of  n 
becoming  so  minute. 

*  T\)o  formiik  adopted  by  Ango,  Dobng,  and  their  learned  asso- 
ciates is  e  s  (^1  -4-0.7153  Os)  where  e  is  the  elasticity  in  atmospheres 
of  0^.76,  and  t  the  temperature  setting  out  from  100^  It  is  worthy 
->f  remark,  that  the  late  learned  Dr.  Young  was  the  first  who  repre- 
^nted  the  elasticities  by  a  certam  power  of  the  tenij))erature  aug- 
•  mented  by  a  constant  number.  M.  Coriolis  adopted  5.355  for  the 
exponent  as  deduced  finm  Dalton's  experiments  below  212*  of  Fah- 
renheitj  and  it  is  remarkable  that  his  formula 

/l4-0X)1878/\»aw 
'*  V        2878       / 
diffen  Tery  little  from  that  abovi  fkren* 


To  fix  the  values  of  the  constants,  he  has  reooinse  to    i 
the  absolute  measures  of  the  elastic  forees  at  the  con- 
venient intervals  of  0°,  25?,  50^  and  75°  of  the  Centi-  ^ 
grade  scale^  and  thus  obtains  for  the  general  formula 
the  form  of 

log.  F,  =  log.  30  -  0.0158741265  <-0.0000674ai27i" 
+  0.00000008385  <•....  CR). 

(429.)  Thus  may  the  elastic  force  for  any  temperatune 
within  the  limits  alluded  to  be  computed,  bysubstitutinf^ 
successively  proper  values  for  U  If  we  take  the  case  <^ 
t  =  100°,  belonging  to  the  elastic  force  of  vq>ourjat  the 
temperature  of  melting  ice,  we  shall  obtain 

F,^  =  0.1:9gi«, 

and  we  know  the  actual  observation  of  Dalto^  gives  ibr 
the  same 

FiQpS  0.200. 

Considering  the  difficulty  of  the  inquiry,  4his  nuist  fai 
negarded  as  a  very  close  approximation. 

(430.)  The  formula  (R)  may  be  converted  into  Coi 
degrees  of  Fahrenheit's  scale  by  a  well-known  numeriosl  ^^ 
relation,  and  which  will  give  to  it  the  form  of  ^ 

5  5«  5»  ^' 

log.P,=  log.  so  +  g«/+  ^,  6/«  +  -  cfi 

or  by  substituting  the  numerical  values  of  the  coefficients, 
and  restoring  t  to  preserve  uniformity  of  notation,  we 
shall  have 

log.  ¥t  =  log.  30  -  0.0085411814  t 

-  0.00002081212  ^  +  0,0000000058  <».. .  (S), 

in  which  t  denotes  degrees  of  Fahrenheit. 

(431.)  We  regret  that  our  limits  will  not  permit  us  to 
pursue  this  branch  of  our  subject  further ;  but  we  strongly 
recommend  to  the  reader's  attention  the  whole  of  the 
Xlllth  Chapter  of  the  1st  Book  of  Biot*s  Traite  de 
Physique^  or  the  Xllth  Chapter  of  the  lid  Book  of  the 
same  author^s  Pricis  Elemeniaire  de  Physique,  if  it  be 
desirable  lo  pursue  the  subject  free  firom  its  more  scien- 
tific details. 

(432.)  The  pnreceding  formule  enable  us  to  discover  W( 
the  elastic  force  of  vapour  existing  in  the  atmosphere  at  vfp 
any  temperature.    JLet  us,  therefore,  next  inquire,  what  p^^ 
is  the  absolute  weight  of  vapour  contained  in'  a  given  "^ 
volume,  under  given  circumstances  of  density  and  ten^  git^ 
perature.     To   accomplish   this    object.    Gay   Lusaac  per 
employed  small  globules  of  glass  of  a  nearly  spherical  Met 
form,  as  B,  B,  fig.  2.     One  of  these  being  accurately  Gaj 
weighed,  had  a  portion  of  water  introduced  into  it,  the  "^ 
contained  air   being   expelled,  and  the  narrow  neck 
hermetically  sealed.     The  weight  of  the   ball  in  this 
new  state,  compared  with  its  primitive  weight,  gave  the 
exact  weight  of  water  contained  in  it     The  globule 
being  thus  introduced  into  the  glass  vessel  V  V,  pre- 
viously filled  with  mercury,  was   surrounded  by  the 
vessel  M  M,  containing  water ;  and  heat  being  applied 
to  it,  necessarily  caused  the  globule  to  break,  and  the 
resulting  vapour  to  ascend  to  the  summit  of  Y  V.     Sub- 
tracting now  the  altitude  of  the  mercurial  column  above 
the  external  level,  from  the  ordinary  barometric  column 
existing  at  the  same  instant,  must  necessarily  give  the 
measure  of  the  elastic  force  of  vapour  produced.. 

(433.)  Sudi  is  Gay  Lussac^  accurate  method  of 
peclbnnhig  this  important  experiment,  and  BMt  imm 
IMnstated  it  by  aome  tqoally  beaatifol  Invesli' 
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i^    of  at  analytical  kind»  and  which  we  regret  our  limits 

IT*     win  not  permit  us  fully  to  follow.     He  denotes  the 

^^  wnght  of  water  in  grammes^  contained  in  one  of  the 

]^  ^bss  globules  by  P,  and  by  v  the  capacity  in  litres  of 

iM£,  one  of  the  equal  divisions  of  the  receiver,  of  which  N  is 

their  number.    The  resulting  volume  of  vapour  might 

ttos  be  tmly  represented  by  N  v^  did  not  the  receiver 

ilKlf  imdergo  some  change  in  consequence  of  the  altered 

cireiuiistanoeB  of  temperature.     Representing,  therefore, 

the  cubic  dilatation  of  glass  by  Ar,  the  actual  volume  of 

mlLbeeome 


Nr(l+100Aj). 

Bat  this  volume,  it  should  be  further  remarked,  is  not 
soliject  to. the  whole  atmospheric  pressure^  and  if  we, 
tfaerefora,  represent  the  height  of  the  ordinary  barometric 
oofaunn  by  p^  and  that  of  the  internal  mercurial  column 
fay  A,  reducing  the  whole  volume  to<  what  it  would 
become  under  the  standard  pressure  of  0°^.76^  we  shall 
ohtain  for  the  volume  of  a  single  gramme  of  vapour,  at 
the  temperature  oPthe  boiling  point,  the  formula 


P.  0°».76 


(T). 


[  (434.)  This  formula  Blot  illustrates  by  an  appropriate 
enmple,  the  weight  of  water  contained  in  the  globule 
being  0s«6,  the  number  of  divisions  occupied  by  the 
i^ur  220,  and  the  capacity  of  one  of  them  0^00499316 
Uiti.  The  barometric  column  also  at.  the  same  time 
bcing^  O'B.TSdb  at  a  temperature  of  15^  and  the  mercury 
Withiii  the  vessel  0™.052  above  the  external  level.  By 
seducing  these  mercurial  columns  to  the  common  tem- 
perature of  zerD»   and  allowing  for  the  dilatation  of 

mercury  for  each  degree  of  the  centesimal  scale  — r^ 

of  its  bulky  we  shall  finally  obtain  the  following  elements, 

log.N  =s  2.3424227    log.p  =1.7781513 

log.  V  =  S.6988755    log.  0".78   =  T.8608186 

I0ff-(P-^)       =  1.8465660   log. ;?.0°».76      T.6589649 
k)g.Ni?(p-A)=  1.8873642 
kg.  /i.0».76      =  1.6589649 

0.228.S993  =  1».6920 
log.  100  k  ==  5.4194865 

3.6478858  =:  0.0044 


1^6964 


from  which  it  appears  that  a  quantity  of  moisture, 
equivalent  in  weight  to  a  gramme,  is  contained  in  a 
volume  of  vapour  whose  capacity  is  equal  to  1.6964 
Wtntj  at  the  temperature  of  the  boiling  point,  and  under 
SB  atmospheric  pressure  of  0.76  metres  of  mercury. 
We  know,  moreover,  that  a  gramme  of  water  taken  at 
the  temperature  of  the  maximum  of  condensation,  occu- 
pies precisely  a  cubic  centimetre^  of  which  the  lUre 
eontains  a  thousand ;  and  that  hence  a  cubic  centimetre 
of  water  of  tiiis  degree  of  temperature,  when  reduced 
ialo  v«poor,  will  fill  a  space  equivalent  to  1696.4  cubic 
cealwiirfiei.  It  may  also  be  added,  that  a  litre  of  this 
Tapour,  under  the  pressure  above  mentioned,  and  of  the 


loiperalore  of  100%  weighs 


1.6964 


=  0,589483  gram- 


wm,    By.reducffiig  tiies^  results  into  English  measures, 
nedtall'fiiMttlHit'apefibie  fo«t  of  vepouratthe  tempera- 


ture of  the  boiling  point,  and  under  an  atmospheric 
pressure  of  29.9216  inches,  weighs  257.7778  grains. 

(435.)  But  the  objects  of  Meteorology  require  that 
a  corresponding  result  should  be  found  for  any  other 
temperature.  Accordingly  Dr.  Anderson,  in  his  very 
able  article  on  Hyorometry,  published  in  the  Edinburgh 
Encyclopedia^  has  modified  with  some  advantage,  the 
formula  given  by  Biot  for  this  purpose.  If  we  denote 
with  the  author  of  the  Paper  alluded  to,  the  weight  in 
grammes  of  a  litre  of  vapour  at  the  temperature  t  by  P', 
the  corresponding  elastic  force  by  F,,  the  weight  in 
grammes  of  a  litre  of  vapour  at  the  boiling  point  by  P ; 
and  adopting  moreover  the  principle  of  Gay  Lussac, 
that  vapours  so  long  as  they  remain  in  the  aeriform  state, 
expand  by  increase  of  temperature  precisely  in  the  same 
manner  as  the  permanently  elastic  fluids,  and  that  they 
suffer  corresponding  changes  of  volume  by  alterations  of 
pressure,and  also  that  air  uniformlyexpands  three-eighths 
of  its  bulk  from  the  freezing  to  the  boiling  point  of  the 
Centigrade  scale,  we  shall  obtain  by  making  the  requi- 
site substitutions 


Weight  of  a 
cubic  foot 
of  vapour  at 
the  InnliDg 
point. 
Dr.  Andei^ 
son*a  me- 
thod of 
finding  the 
sane  at  any 
other  tem- 
perature. 


F  = 


1.375  PF, 


0.76  (1  +.00375  0' 


or  by  substituting  for  P  its  value  0.589483  grammes^ 
and  further  reducing, 

^  _  1.066499  F, 
1  +.00375/ 

(436.)  If  again  we  are  desirous  of  altering  the  tem- 
peratures into  degrees  of  Fahrenheit's  scale  and  the 
pressure  of  0.76  metres^  or  29.92196  inches,  into  th'e 
pressure  of  30  inches,  to  which  that  scale  of  temperature 
is  adapted,  we  shall  obtain,  after  the  necessary  correc- 
tions* 

.0068544  fi 

I  +  .002086  (t  -32) ^    ^' 

and  which,  therefore,  furnishes  the  desire^  weight  in 
known  terms  of  the  temperature  and  elastic  force. 

To  illustrate  this  useful  formula  by  a  single  example.  Numerical 
let  it  be  required  to  determine  the  weight  of  a  cubic  inch  examples 
of  vapour  at  the  temperature  of  54°,     In  this  case  the 
value  of  t  being  54°,  and  F^^  computed  by  means  of  the 
formula  (R)  becoming  .42779,  we  shall  obtain 


F'=: 


.0068544  X  .42779 
1.045892 


=  .00280358  grains. 


And  by  a  similar  method  may  the  weight  of  a  cubic 
inch  of  moisture  be  computed  for  any  other  tempera- 
ture. 

(437.)  But  it  may  be  useful,  however  refined  and  d^^  Ander- 
periFect  the  system  of  computation,  to  discover  how  far  son's  cxpe- 
the  processes  of  actual  experiment  will  confirm  it.  riments  to 
Dr.  Anderson   accordingly  made  a  large  volume   of  ^*^®™*"« 

saturated  air  to  pass  slowly  in  a  small  stream  through        **^5Vk 
ai  '     t.  i'x      f»     1   «      •        .1         »  .      ^  « f*cy  of  the 

a  sufficient  quantity  of  sulphuric  acid,  or  dry  munate  of  formula. 

lime,  cut  off  from  all  communication  with  the  atmo- 
sphere; and  then  observing  the  increase  of  weight 
which  Ihese  substances  acquired  in  consequence  of  the 
air  transmitted  through  them.  A  complete  descrip- 
tion of  his   apparatus   may   be    seen    in  his  Paper 

*  Ao  exposition  of  these  important  redactioM,  which  we  regret  we 
have  no  room  for  n  the  text,  may  be  seen  at  pages  275  and  276 
of  Biot'i  Traiti  de  Pfydqme,  torn.  i. 
n8 
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Meteor-    before  quoted,  our  limits  only  permitting  ns  to  record  the 
ology.     results  in 

Table  XCVI. 


TftboUr 
resulti. 


Volnms 
of  Air 
sub- 
jected  to 
Etperi 
ment  in 
Cubic 
Inches. 

Tem- 
pera- 
ture in 
De- 
irre«!i 
of  Fah- 
ren- 
heit. 

49 
54 
59 

77 
83 

Barome- 
tric pres- 
sure. 

Total 
QuKnrity 
of  Mois- 
ture (U«- 
posited  in 
Grains. 

Grai^Dft  of  Moisture  in  a 
*  Cubic  Inch. 

By  Expe. 
riment. 

By  For- 
mula D. 

3194 
10892 
10814 

3442 
11240 

29.625 
29.750 
30.000 
•29.924 
29.846 

7.550 
28.780 
35.545 
19.574 
75.840 

.0023641 
.0026424 
.0032867 
.0056880 
.0067473 

.00235916 
.00278021 
.00328366 
.00568580 
.00678455 

Remarkable 
coincidence 
of  the  expe- 
Hments 
with  the 
formula. 


Union  of 
vapour  and 
atmospheric 
air. 


Elastic 
force  of 
vnited  vo- 
lume equal 
to  Mm  of 
aemrate 
•laaticities. 


Gay  Lus- 
sacrs  expe- 
riment to 
prove  this. 


It  is  gratifying  to  observe  how  closely  the  results  of 
the  experiment  coincide  with  the  numerical  values  of  the 
formula,  affording  at  once  a  strong  confirmation  of 
Dalton*s  researches  on  the  elastic  force  of  vapour, 
and  of  the  relations  which  Gay  Lussac  has  established 
between  a  vohime  of  dry  atmospheric  air,  and  of  the 
quantity  of  vapour  contained  in  the  space  which  that 
air  occupies. 

(438.)  Let  ns  next  inquire  into  some  of  the  condi- 
tions relating  to  the  union  of  vapour  and  atmospheric 
air.  On  this  subject  we  may  remark,  as  a  general 
law  existing  among  the  dry  gases,  that  if  among  any 
number  of  elastic  fluids  incapable  of  being  blended 
together  at  a  given  temperature,  which  separately  sus- 
tain the  pressures  p,  p\  j/\  . ,  , ,  &c.,  the  same  volume 
V  of  each  be  taken,  and  the  whole  afterwards  reduced 
into  a  volume  of  the  same  magnitude,  we  shall  find 
the  elastic  force  F  of  the  united  volumes  exactly  equi- 
valent to  the  sum  of  the  separate  elastic  forces  ;  that  is 

Pz=p+p'+j/' 

and  we  shall  now  proceed  briefly  to  show  that  the  same 
remarkable  principle  holds  good  in  the  union  of  vapour 
and  atmospheric  air. 

(439.)  To  demonstrate  this  problem.  Gay  Lussac 
employed  a  cylindrical  glass  tube  A  B  fig.  3,  divided 
into  parts  of  equal  capacity,  and  having  two  stop- 
cocks at  R  and  R'.  A  little  above  the  lower  cock, 
a  bent  tube  of  glass  XT',  of  a  smaller  diameter  than 
the  cylinder,  communicated  with  its  interior  at  T.  The 
whole  apparatus  being  perfectly  dried,  the  stop-cock  at 
R'  is  opened,  and  mercury  well  boiled  and  dried  allowed 
to  fill  the  cylinder,  and  to  ascend  to  its  proper  level  in 
the  tube.  A  globe  filled  with  air  brought  to  a  com- 
plete state  of  dryness,  is  then  screwed  on  ut  R,  and  a 
communication  opened  between  the  cylinder  and  globe, 
by  turning  the  stop-cocks  at  r  and  R^  If  air  of  the 
ordinary  density  be  now  introduced  into  the  globe,  the 
mercury  will  not  be  depressed  in  the  cylinder  A  B,  and 
hence  the  stop- cock  at  R  must  be  turned,  to  permit  a 
portion  of  the  quicksilver  to  descend,  and  thus  allow 
some  of  the  air  to  occupy  its  place.  As  soon  as  a 
sufficient  quantity  of  air  has  been^  introduced,  its 
expansion  is  arrested  by  turning  the  stop-cock  R ;  and 
by  turning  the  other  stop-cock  at  R'  at  the  same 
time,  the  dry  air  introduced  into  the  cylinder  A  B  is 
prevented  from  escaping. 


(440.)  To  introduce  the  water  we  are  desirous  of    M< 
changing  into  vapour,  another  stop-cock  R''  is  applied,      ^ 
surmounted  by  a  very  small  metallic  vase  V,  in  which  ^*^ 
the  liquid  is  placed.     This  cock  is  not  pierced  through 
its  centre  as  stop-cocks  ordinarily  are,  but  a  small  he- 
mispherical depression  O  below  the  surface  of  the  in- 
terior cone  is  made  to  contain  a  drop  of  the  fluid.     If 
the  stop-cock  be  then  turned  half  a  revolution,  the 
watery  drop  will  be  brought  into  the  interior  of  A  B, 
and  thus  as  many  drops  may  be  introduced  as  will  pro. 
duce  the  desired  effects  on  the  volume  of  air  submitted 
to  observation. 

(441.)  The  introduction  of  the  first  drop  of  water 
must  evidently  augment  the  elastic  force  of  the  air,  and 
cause  the  mercury  in  the  tube  T  T'  to  ascend.  The 
effect  is  sudden  but  not  instantaneous,  as  it  would  be 
if  the  liquid  had  been  introduced  into  a  vacuum ;  and 
by  which  we  perceive  that  the  pressure  of  the  air 
opposes  a  resistance  to  the  formation  of  vapour.  If  a 
single  drop  of  the  liquid  be  not  sufficient  to  form  all 
the  vapour  necessary  for  the  given  space  and  tempera- 
ture, another  may  be  added  to  increase  the  elastic  force. 
Afler  a  certain  number  of  drops,  however,  have  been 
introduced,  the  addition  of  any  greater  quantity  will 
produce  no  effect,  the  excess  remaining  above  the  sur- 
face of  the  mercury  without  being.reduced  into  vapour. 
Biot,  with  his  usual  ingenuity,  supposes  a  case  in  which 
some  drops  in  excess  have  been  added.  By  closing 
the  cock  R,  and  denoting  the  divisions  of  the  tube  occu- 
pied by  the  mingled  volumes  of  air  and  vapour  by  N', 
the  elastic  force  of  the  two  will  be  found  equal  to  the 
pressure  p  of  the  atmosphere,  as  at  the  commencement 
of  the  experiment,  the  gas  occupying,  however,  only  N 
divisions.  Its  elastic  force  is  thus  diminished,  and, 
since  in  its  original  condition  it  was  equivalent  to  p,  it 

must  in  its  new  state  be  represented  by  ^  .  Denot- 
ing therefore  the  elastic  force  of  the  vapour  by  f,  at  the 
existing  temperature,  the  measure  of  the  whole  elastic 
force  will  become 

And  since  this  is  equal  to  the  pressure  p,  which  is  sup- 
posed to  remain  constant,  we  shall  have 


and  from  which  we  have 


(S'  -  N) 


(442.)  If  now,  when  the  experiment  is  performed, 
the    actual  values  of  N,  N'  and  p  be  observed,  the 
same  value  for  f  will  be  found,  as  the  elastic  force  of 
vapour  in  a  vacuum  would  have  afforded  at  the  same 
temperature.     Hence  the  vapour  in  its  state  of  union  j„  „ 
with  air  preserves  its  own  proper  tension,  and  thus  cal  i 
confirms  the  beautiful  law  announced,  that  in  the  sim-  vap< 
pie  mechanical  union  of  vapour  with  air,  each  portion  "'» 
of  the  mixture  maintains  its  own  elastic  force  dependent  ^^ 
oh  the  volume  it  is  made  to  occupy.  own 

(443.)  The  preceding  formula  gives  us  the  value  of  fore 
the  elastic  force  in  functions  of  the  whole  atmospheric  For 
pressure,  and  the  volumes  occupied  by  the  air  in  its  ori-  plj® 
ginal  state,  and  when  united  to  vapour.  By  a  simple  ;*^ 
conversion,  it  may  be  made  subservient,  by  aid  of  the  '^ 
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beautiful  law  just  demonstrateiJ,  to  another  im- 
portant purpose.  That  law  enables  us  to  conclude, 
that  the  elastic  force  of  vapour  in  union  with  air,  exer- 
cises its  own  elastic  force,  precisely  as  if  no  air  were 
present;  and  hence  the  absolute  value  of /»  under 
any  circumstances  of  temperature  and  pTCssure,  may  be 
calciilnted  by  aid  of  tbe  formula  (R).  The  valye  ofy* 
thus  becoming  known,  it  is  evident  the  formula  before 
uded  to  will  enable  us  to  discover  the  actual  volume 
leh  a  mixture  of  vaponr  and  dry  air  must  occupy  un- 
der the  same  conditions :  for  a  simple  transformation  of 
ill*-  rnrnuiln  gives  us 

which  all  the  elements  of  the  light-Imml  member  are 
known. 

(444.)  To  apply  this  formula  numerically,  let  it  be 
required  to  determine  ibe  actual  increase  which  a  given 
Tolume  of  dry  air  undergoes,  when  saturated  with  va- 
pour at  the  temperature  of  100^  of  Falireiiheit,  and 
under  a  pressure  of  30  inches  of  quicksilver.  Apply- 
ing tliis  temperature  to  the  formnla  (R),  we  have 
f:^  1.8V241  ;  and  regarding  the  volume  represented 
bj  N  as  unity,  we  shall  obtain^ 

^    =30^L8524l"^^T5"^^^^y- 

and  from  which  it  follows,  that  dry  air  at  the  tempera- 
lure  of  100°,  when  saturated  with  vapour,  is  expanded 
one-fifteenth  of  its  primitive  volume. 

If  we  inquire  what  must  be  the  elastic  force  of  va- 
[wur.  in  order  that  the  dry  air  with  which  it  is  mingled 
may  have  its  volume  doubled  under  the  same  pressure 
of  30  iucheft,  we  shall  have 

and  from  which  we  obtain  /:=  15,  a  measure  of  the 
distic  force  corresponding  to  a  temperature  of  about 
IflCP.  If  we  inquire  in  what  case  the  volume  will  be 
quadrupled,  we  shall  find  it  at  a  temperature  of  about 
19S^ 

If  we  suppose  p  —  ff  the  value  of  N'  becomes  infi- 
nite* For  when  the  elastic  force  of  vapour  is  equal  to 
the  whole  pressure  of  the  atmosphere,  the  air  mingled 
with  the  vapour  no  longer  bears  any  pressure,  and  con- 
tequently  dilates  as  it  would  do  in  a  vacuum,  provided 
ilways  that  in  proportion  as  it  dilates,  the  vaponr  con- 
tinues to  form  and  extend  with  it. 
Jj^  (445.)  The  law  which  the  prece<liug  apparatus  has 
2*5  cJisdosed,  may  however  be  obtained  without  bringing 
J^  the  mercury  to  the  same  level  in  both  its  branches. 
To  accomplish  this,  let  us  suppose  aflcr  the  reduc- 
tion of  the  liquid  to  vapour,  that  the  mingled  vo- 
lume occupies  liny  number  of  divisions  N',  rtnd  that  the 
k\e\  of  tbe  quicksilver  in  the  Intern  I  tube  may  exceed 
its  height  in  the  cylinder  by  the  quantity  /l  In  this 
ciae,  the  elastic  force  of  the  air  dilated  into  the  space 

»N 
Nv  will  »tai  be  expressed  by  '—  ;   and   by  adding  to 

V  N 
it  the  tension  y  of  the  vapour,  we  shall  obtain  y-|- i—. 

kt  the  elttittic  force  of  the  two.     Thi^  ela^iJc  force  will 


not,  how^ever,  be  equal  to  p  as  before,  but  to  p  +  A,  and 
hence  we  phall  have 


Meteor- 
ology, 


and  from  which 


N'=       P^ 
p-f+h' 


the  same. 


This  value  of  N'  will  always  be  greater  than  N,  because 
A— y*  must  in  all  eases  be  a  negative  qnanlity*  The 
entire  coincidence  of  this  formula  with  experiment, 
furnishes  a  new  confirmation  of  the  law  whose  truth 
we  are  endeavouring  to  demonstrate* 

(446.)  In  the  preceding  experiments  we  have  sup- P'^'"*!'^.'" '"<'• 
posed  as  much  liquid  to  have  been  employed,  as  is  |'^fi<^*t'o"  «»^ 
sufficient  to  furnish  all  the  vapour  admissible  into  the 
space  occupied  by  the  air ;  but  let  us  now  suppose  that 
we  only  introduce  a  single  drop,  and  that  this  quantity 
is  not  sufficient  to  saturate  all  the  space  capable  of  being 
filled  with  vapour.  After  reducing  this  drop  to  vapour, 
let  the  mingled  volume  be  brought  back  to  the  pressure 
of  the  atmosphere,  by  allowing  some  of  the  mercury  to 
flow  out  by  the  inferior  cock.  The  mixture  will  then 
occupy  some  volume  N',  and  the  mercury  in  the  two 
branches  will  thus  be  reduced  to  the  same  level  Let 
more  of  the  quicksilver  he  now  allowed  to  run  out,  so 
that  the  mingled  volume  of  vapour  and  air  may  occupy 
any  number  of  divisions  N'^  greater  than  N',  The  mer- 
cory  in  the  smaller  branch  will  thus  be  found  depressed 
below  its  level  in  the  cylinder  by  a  quantity  A,  tlie  elastic 
force  of  the  mix  lure  being  thereby  reduced  top  —  h* 
But  if  the  variation  of  the  corresponding  volume  during 
this  change  of  the  elastic  force  be  observed,  we  shall 
find  it  to  be  the  same  as  ifit  had  been  perfectly  dry  gas  ; 
and  hence  we  shall  obtain  generally 

N^^  _      p 

W  ^  p  "  K 
the  volumes  being  inversely  as  the  total  elastic  forces, 

(4470  To  discover  the  kind  of  variation  this  result 
supposes  in  the  elastic  force  of  vapour,  let  us  represent 
it  hy  f*  in  its  new  state  of  dilatation,  its  value  in  the 
case  where  the  mixture  occupied  the  space  N'  having 
been  f.  The  air  contained  in  the  mixture  will  thus 
sustain  by  itself  ouly  the  pressure  p  ^  f;  and  since  it 
occupies  at  present  the  space  N''',  its  elastic  force  will 

become  Cp  -f)  ztt^.     By  joining  this  to  the  unknown 

elastic  force  f  exercised  by  the  vapour,  the  sum  must 
be  equivalent  to  p  -»  A,  and  hence  we  shall  have 


But  experiment  gives  —  = 
consequently 


-p  _ 


or 


P^k^ 

f  —  f  —  ' 


Quail tity  of 


thus  confirming  the  principle  of  Dallon,  that  the  elastic  vapoui 
force  of  vapour  in  all  cases  varies  with  the  volume,  pre-  p'l'^Ling  ia 
cisely  as  the  jra^es  do.     And   hence  we  may  further  ^^'  ^^^  . 
deduce  also,  thai  the  quantity  of  vapour  capable  of  exist-  Tvlcuam 
ing  in  air,  is  precisely  the  same  as  would  be  found  in  a  ofe^ual 
vacuum  of  equal  capacity,  under  constant  circumstances  capacity. 
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Actual  pbe- 
Bomena  ob- 
served in 
union  of 
Tapour  with 
the  atmo-: 
q>bere. 


Limits  set 
liyNature  to 
aqneoas 
Ttpoar. 


Temper! 
tore  the 


of  temperature  and  pressure;  and  that,  therefore,  the 
formula  (U)  which  enables  us  to  compute  the  weight 
of  a  cubic  inch  of  vapour,  will  enable  us  also  with  equal 
accuracy  to  find  the  actual  weight  of  moisture  in  a  cubic 
inch  of  air,  under  the  same  measure  of  the  elastic 
force. 

(448.)  In  making  a  practical  application  of  the  for- 
mula last  quoted,  the  only  thing  requisite  is  a  conve- 
nient mode  of  determining  the  ^asticity  of  the  vapour 
already  existing  in  the  air,  under  any  proposed  circum- 
stances. Mr.  Dalton's  simple  method  of  filling  a.  tall 
cylindrical  glass  jar  with  cold  spring  water,  and  repeat- 
ing the  observation,  until  dew  ceases  to  form  on  the  exr 
temal  surface,  first  enabled  us  to  obtain  this  interesting 
result ;  but  we  shall  reserve  the  practical  developements 
of  this  part  of  our  inquiry,  until  we  oome  to  treat  of 
Danieirs  hygrometer. 

(449.)  Having  thus,  briefly  investigated  some  of  the 
essential  conditions  of  vapour,  let  us  next  inquire  into 
a  few  of  the  interesting  relations  it  presents,  in  its  union 
with  the  great  and  perpetually  changing  body  of  the 
atmosphere.  Every  vol  ume  of  air,  fi*om  whatever  region 
it  may  be  brought,  is  more  or  less  charged  with  vapoUr. 
There  are  indeed  two  atmospheres  which  encompass 
the  earth  on  every  side,  one  of  air,  and  the  other  of 
moisture.  The  union  of  these  by  Nature  is  mechanical 
only,  and  eaph  is  governed  by  its  own  peculiar  lawa. 
The  atmosphere  of  air,  as  we  have  already  seen,  pos- 
sesses permanent  elasticity,  expamling  arithmetically  by 
equal  increments  of  heat,  and  decreasing  in  density  and 
temperature  as  it  recedes  from  the  surface.  The  atmo- 
sphere of  vapour  is  also  an  elastic  fluid  undergoing 
condensation  oy  cold,  and  at  the  same  time  evolving 
caloric,  augmenting  its  force  geometrically  by  equid 
increments  of  heat,  and  permeating  the  former,  and 
moving  in  its  interstices,  like  water  when  in  the  process 
of  filtration  it  passes  through  sand. 

(450.)  To  supply  the  atmosphere  with  vapour,  the 
power  of  evaporation  is  in  almost  constant  operation, 
and  we  might  suppose  that  an  agent  possessfng  so 
great  an  activity,  would  in  time  exhaust  the  store, 
boundless  as  it  is,  by  which  that  moisture  is  supplied. 
But  Nature  has  fixed  limits  beyond  which  the  aqueous 
element  cannot  pass,  so  as  to  prevent  an  undue  accu- 
mulation of  moisture  on  the  one  hand,  and  a  state  of 
long  continued  dryness  on  the  other.  These  limits  are 
assigned  by  temperature,  and  which,  whatever  may  be 
its  apparently  capricious  changes,  is  confined,  in  every 
climate,  within  definit,^  bounds.  The  same  heat,  there- 
fore, which  warms  and  vivifies  the  air,  and  renders  the 
earth  an  agreeable  abode  to  Man,  controls  with  admir- 
able wisdom  the  rising  moisture. 

(451.)  This  power  of  the  air  to  acquire  moisture  is, 
however,  modified  by  every  alteration  of  temperature, 
any  increase  thereof  augmenting  its  store,  and  every 
.decrease  of  heat  producing  a  proportional  diminution. 
The  greatest  and  least  degrees  of  heat,  whether  it  be 
that  of  a  day  or  a  year,  must  therefore  afford  some 
phenomena  which  influence  the  condition  of  atmo- 
spheric vapour.  In  the  case  of  the  minimum  tempera- 
ture of  a  given  latitude,  and  a  state  of  entire  saturation 
of  the  air,  no  addition  can  possibly  be  made  to  the 
Tapour  it  supports,  so  long  as  that  temperature  is  main- 
tained* Any  augmentation  of  heat,  however,  firom 
.^haCtver  cause  it  may  proceed,  is  at  once  accompanied 
by  an  increased  power  of  supporting  moisture,  and  new 
BfOtmigna  of  vnpowt:  may  be  added  to  it.    The  mini- 


mum temperature  of  any  period,  therefore^  whether  it 
be  that  of  a  day,  a  month,  or  a  year,  must  set  a  limit.to 
the  accession  of  watery  vapour  in  the  air;  and  tAusin 
every  region,  the  equatorial,  the  temperate,  or  the  polar, 
a  strong  and  impassable  barrier  haa  been  fixed  by 
Nature  to  the  continued  accumulation  of  moisture  in  the 
air.  And  that  there  is  an  equally  impassable  limit  cm 
the  other  hand— that  of  extreme  dryness,  also  existingy 
is  evident,  when  we  consider,  that  as  every  diminution 
of  temperature  tends  to  saturation,  so  every  increment 
of  heat  must  produce  a  tendency  to  dryness ;  and  thai 
as  the  maximum  temperature  of  the  day  has  itself  a 
limit,  and  therefore  governs  this  last  condition  of  the 
atmosphere,  so  the  depression  of  temperature  which 
immediately  follows,  by  at  once  increasing  the  humidity 
of  all  the  atoms  of  air  which  undergo  that  change,  muM 
remove  at  once  the  possibility  of  any  long  continuanois 
of  comparative  dryness.  There  are  some  occasional 
anomalies,  however,  in  the  extreme  conditions  of  humir 
dity  and  dryness  to  which  Saussure  has  briefly  alluded 
in  his  Egsais  sur  VHygromHrkt  and  which  sometimes 
embarrass  the  inquirer. 

(452.)  This  dependence  of  moisture  on  the  circuiD* 
stances  of  temperature  will  help  us  to  trace  some  of  the 
phenomena  of  its  distribution.  There  is  a  gradation  of 
heat,  as  we  have  before  found,  from  the  Equator  to  the 
Poles,  and  also  from  the  surface  of  the  globe  upwards, 
into  the  loflier  regions  of  the  air.  Generally  speaking, 
the  lowest  stratum  of  the  atmosphere,  in  whatever  lati-. 
tude  it  is  found,  must  be  most  abundantly  stored  with 
the  watery  vapour,  on  account  of  its  being  nearest  the 
source  from  whenc^e  that  moisture  is  supplied.  If  an 
equality  of  temperature  existed  therefore  at  the  sarfoce, 
a  cubic  foot  of  air,  in  whatever  latitude  it  were  taken, 
would  contain,  when  completely  saturated,  the  same 
quantity  of  moisture.  But  since  the  temperature  dhni- 
nishes  with  the  latitude,  a  given  volume  of  air  in  a  state 
of  perfect  saturation  must  contain  less  and  less  mois- 
ture as  we  approach  the  Poles. 

(453.)  From  a  simUar  cause,  the  moisture  of  the 
atmospheric  columns  must  diminish  as  we  ascend  vai^ 
tically  above  the  Earth ;  and  hence  that  the  whole  store 
of  moisture  contained  in  a  vertical  equatorial  column  of 
air,  must  exceed  the  quantity  found  in  a  polar  column 
of  equal  diameter  and  in  the  same  state  of  perfect  satu- 
ration. There  are  many  difliculties,  indeed,  in  the  way 
of  proving  experimentally  the  decreasing  humidity  of 
the  air,  aud  one  of  the  most  interesting  Meteorological 
observations  that  can  be  made  in  the  neighbourhood  of 
a  mountain  is  to  determine  the  exact  condition  of  va- 
pour in  the  atmospheric  strata  at  different  elevations* 
To  resolve  the  question  perfectly,  such  observations 
should  be  made  at  the  same  instant  at  the  two  extre- 
mities of  the  same  vertical  line.  This,  however,  is 
hardly  possible  to  be  done,  and  we  must  hence  select 
such  times  and  places  of  observation  as  are  not  widely 
separated  from  each  other.  Saussure  made  many 
among  the  Alps  with  this  view,  from  the  valley  of  Char 
mouni  through  several  successive  elevations,  and  in.  a 
general  way  found  the  law  to  hold  good.  He  met 
with  some  instances,  however,  in  which  the  absolute 
quantity  of  vapour  was  greater  in  the  more  elevated 
regions  of  the  air.  Thus  by  comparing  the  75th  and 
76th  Meteorological  observation  of  his  Voyage  dam  Us 
Alpesy  we  shall  find  that  his  hygrometer  advanced  l(f.l 
towards  humidity,  by  ascending  to  a  height  of  291 
toises-  above    his    first   station,  the   thermometer  ef 
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si  the  suae  iimB^M&agonly  V\j^  Th^  ae- 
cond  observation,  it  should  be  remarked,  was  made  in  the 
midst  of  the  glacier  of  Hautema,  and  it  is  therefore  pro- 
bmble  the  tee  and  snow  with  which  it  was  covered  sup- 
|itied  this  extraordinary  humidity.  And  this  opinion  is 
^ootirnird  by  another  observation  which  he  made  on  a 
pirojecting'  rock  seven  toises  less  elevated,  and  uhere 
Im  found  (he  humidity  14^7  less  than  at  the  lowest 
«taiion,  agreeingr,  therefore,  with  the  g-eneral  principle 
befiire  advanced.  In  another  observation,  however, 
ISmammMn  ts  not  dt^^posed  to  attribute  all  this  clilferenee 
lo  Ihe  ice.  Another  example  is  also  ^ven  by  the  same 
Ifldetotgable  and  accurate  ohserven  In  the  middle  of 
til*  gfoeif  r  of  Miage,  his  hygrometer  indicated  a  hu- 
of  6P.1,  but  on  the  Col  de  la  Sei^ne,  186  toises 
ihe  glacier,  it  indicated  100'',  though  the  dtcre- 
of  temperature  3°  3  according  to  Saussure's  table* 
tt  to  have  indicated  only  a  humidity  of  ^°.9.  It 
happens,    therefore,    that  vapour   is    more 

on  the  aummit  of  a  hill  than  in  the  valleys  at 
lis  Imwt ;  but  as  the  exceptions  are  not  numerous,  and 
may  be  rxplained  by  the  influence  of  peculiar  loca< 
Uties.  we  may  in  general  conclude,  that  the  absolute 
quantitr  of  vapour  in  the  air  diminishes  as  we  ascend. 
It  should  be  borne  in  mind  in  considering  this  part  of 
tbe  subject,  that  the  anomalies  we  have  before  proved  to 
eziai  in  tbe  temperature  of  the  air  at  ditferent  elevations, 
iBUst  Qecessanly  impart  a  like  irregularity  to  its  humi- 
dity, 

iiMJ)  It  would  be  possible  to  compute  approxima- 
tivelj  ihe  actual  weight  of  vapour  contained  in  any  of 
Hie  atmospheric  columns,  and  if  necessary  the  whole 
of  moisture  contained  in  the  atmosphere.  The 
of  Biot  and  Arago  have  determined  that 
the  vtei^ts  of  equal  volumes  of  vapour  and  air  at  the 
lOBpifatuie  of  the  boiling  point,  and  when  both  are 
aal^^BCi  to  the  same  pressure  of  .76  metres^  are  as 
JM4dl  to  .M54476.  or  as  5  (o  8  nearly;  and  since 
are  affected  in  their  bulk  in  tlic  same  manner,  by 
J  altccatioo  of  temperature  and  pressyre,  the  same 
iimiabi«  relation  may  be  supposed  to  be  preserved, 
m  Irn^  as  the  vapour  retains  its  elastic  form.  In 
mmm  inquiries  of  this  siort  it  has  been  assumed,  that 
tiK  QMan  point  of  deposition  for  the  globe  hi  general, 
isafaoui  6^  below  the  average  temperature,— though 
Ihls  assumption^  from  the  limited  nature  of  the  obser- 
vatioos  from  which  it  is  deduced,  cannot  he  received 
jidjout  caution ;  and  if  we  adopt  in  addition  another 
Hpalliesis,  by  supposing  the  same  invariable  diEcrence 
W  leai|ierature  to  be  maintained,  throughout  all  the 
■lasoBpheric  strata,  we  may  make  an  approximation  to 
th«wbol«  quantity  of  moisture  contained  in  the  atmo- 
^lieric  columns,  by  means  of  the  formula 

407.4 
30    ' 

wlltrdliy  denotes  the  elastic  force  of  vapour  at  a  lem- 
liOttHre  six  degrees  below  the  mean  temperature  of  the 
plicc  of  observation,  and  the  numerator  407.4  the 
htight  ill  inches  of  a  column  of  water  equivalent  in 
Weight  to  the  mean  condition  of  a  corresponding 
column  of  the  air,  and  the  numerical  value  of  w  hich 
formula,  will  give  the  mean  height  in  inches  of  a  column 
of  ^ter,  equal  to  the  whole  moisture  contained  in  a 
Oolimin  of  the  atmosphere,  standing  on  the  s;jme  base* 
h  this  way  we  may  compute,  that  if  the  atmospheric 
columns  at  the  Equator  were  to  discharge  their  whole 


g/x 


watery  store,  the  tnofstore  precipitated  would  cover  the     Meteor- 
surface    of  the   earth  only  to    the  small   depth  of  7^  v,Jl"!iL/ 
inches,  and  in  the  mean  parallel  of  45^  only  about  3^  p*^^^ 
inches.      Supposing   the   whole   atmosphere,   fmm    avvaierif 
state  of  absolute  dampness,  were  to  discharge  its  entire  atmosphere 
watery  store,  it  would  only  form   an  uniform  sheet  of '**«''^  ^'^^dis- 
about  4^  inches  in  depth.     To  furnish  a  sufficient  supply  ^.jj^j^  ^ 
of  rain  tlierefore,  as  Leslie  remarks,  it  was  necessary  the  ^atei* 
air  should  undergo  very  frequent  changes  from  dryness  store, 
to  humidity  in  the  course  of  the  year.     Supposing  the 
mean  rpiantity  of  w*ater  existing  in  a  state  of  vapour  in 
an  atmospheric   column,  having  a  square  inch   for  its 
base,  to  amount  to  about  4  cubic  inches,  we  may  infer, 
that  the  quantity  actually  existing  in  the  whole  atmo- 
sphere  amounts  to  about  12,500  cubic  miles. 

(455.)  Such  results,  however,  must  be  tndy  regarded  Such  oon* 
as  approximations,  and  adopted  only  to  enable  us  to  clusiotis, 
caich  a  glimpse  of  the  mysterious  phenomena  of  Na-  ^''"f*.^'"' 
ture.     We  know  too  little  of  the  humidity  of  the  lower  ™^L  re- 
regions  of  the  atmosphere,  to  speak  with  certainty  of  garde  J  a» 
ony  of  the  phenomena  connected  with  the  higher.     We  approxi- 
know  too  little  of  the  phenomena  which  may  be  said  to  maiionf. 
be  continually  within  our  grasp,    to  permit  us,  without 
the  exercise  of  the  greatest  caution,  to  apply  them  even 
as  humble  approximations  to  those  lofty  regions  of  tbe 
air,  which  os  yet  have  defied  the  aspiring  ambition  of 
man.     Of  this,  however,  we  are  certain,  that  the  higher 
regions  of  the  atmosphere  are  comparatively  drier  than 
those  below.    Colonel  Beaufoy,  in  his  interesting  ascent 
of  Mont  Blanc,  remarks,  "  that  the  air  itself  was  thirsty, 
its  extreme  dryness,"  said  he,  **  had  robbed  my  body  of 
its  moisture.*' 

(456.)  The  vapour  actually  eiKisting  at  any  time  in  Moisture 

the  air  is  far  however  from  being  equally  distributed  in  notf^qually 

those  volumes  of  it  which  possess  the  same  deg-ree  of .  ^    .  ^'^^ 
A  i  A     •  1  i  ■*      *  ju     i  i         "I  volumes 

temperature.     A  given  volume  ot  it,  at  the  temperature  ^if  sarao 

of  50^,  in  a  portion  of  the  atmospheric  column  reared  tempera- 
above  Plymouth,  may  possess  a  very  different  degree  of  ture. 
humidity  from  a  volume  of  a  like    temperature   above  Case  of 
Prague.     The  former,  from  its  peculiar  locality,  may  be  P^™^'*^^ 
in  a  stiite  of  high  saturation,  whereas  the  other,  in  the  ^^^  ^  tigue- 
heart  of  a  great  continent,  and  governed  by  a  wind  from 
a  difierent  quarter,   may  be   comparatively  dry*     It  Is 
notequEility  of  temperature  alone  that  we  must  seek  for, 
in  applying  practically  the  elements  of  the  problem  now 
under  review,  but  the  quantity  of  moisture  coexisting 
with  it.     To-day,  theairof  Moscow  may  aflbrd  a  greater  Moscow 
proportion  of  moisture  than  the  warmer  atmosphere  of  and  Ispi- 
Ispahan,  and  tu- morrow  the  relation  may  be  entirely  liaa* 
reversed.     Contending  winds    not    only  intlucnce   the 
temperature  and   prei^sure  of  the  air,  but  its  humidity 
also;  and  the  peasant  of  our  own  country  is  familiarized 
with  their  different  etlects.      One  breeze  may  bring  tO 
him   gentle   and   fertilizing  showers,  and  another  may 
bum  up  the  produce  of  his  farm. 

(457.)   But    we    need  not    go    to    (he    atmospheric  Different 
columns  of  different  Countries  to   seek  for  diversities  of  quantities 
moisture,  since  like  anomalies  arc  sometimes  to  be  found  pf  Tiioisture 
in  diflerent  strata  of  the  same  column.     Saussure  re-  J^^j^p^^ric'* 
marked  that  his  hygrometer,  near  the  surface  of  the  cXmn, 
earth,  often  proved  the  air  to  be  removed  SO  or  40 
degrees  from  extreme  saturation,  when  the  presence  of 
clouds  in  the  upper  sky  demonstrated  the  entire  humi- 
dity of  that  region.     That  eminent  observer  often  re-  Effecla  of 
marked  this  phenomenon  when  he  ascended  a  mountain  clouds, 
whose  summit  was  enveloped  in  a  cloud.     On  the  other  of  mists^ 
Imnd  he  as  frequently  observed,  that  when  mists  covered 
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the  plains,  and  a  bright  sun  gilded  the  summits  of  his 
noble  mountains,  the  limit  of  extreme  humidity  was  to 
be  found  below,  and'  air  far  removed  from  saturation 
above.  Bands  of  clouds  were  sometimes  also  found  to  ' 
swim  between  masses  of  air  necessarily  less  humid  than 
the  clouds  themselves.  Of  the  effects  of  clouds  in 
augmenting  the  humidity  of  the  atmosphere,  he  has 
one  conclusive  observation.  When  on  the  summit  of 
Mont  Brevan,  1306  toises  above  the  sea,  his  hygro- 
meter, at  a  moment  when  the  sky  was  free  from  cloiids, 
indicated  a  degree  of  moisture  corresponding  to  86°.8 ; 
but  when  the  summit  of  the  mountain  was  soon  after 
enveloped  in  a  cloud,  the  humidity  increased  to  94°.6. 

(458.)  Mr.  Daniell  has  also  deduced,  both  from 
theory  and  the  actual  experiments  of  Captain  Sabine, 
that  the  elasticity  of  vapour  does  not  diminish  in  an 
uniform  manner,  according  to  the  decrease  of  tempera- 
ture and  density  of  the  '  air,  but  the  dew-point  re- 
mains stationary  to  a  great  height,  and  then  suddenly 
falls  to  a  large  amount.  At  Sierra  Leone,  the  dew- 
point  at  the  level  of  the  sea  was  found  to  be  70^  and  at 
the  same  hour  upon  the  summit  of  the  Sugar  Loaf 
mountain,  2520  feet  above,  it  was  found  exactly  the 
same.  At  Jamaica  also,  by  the  sea-side,  the  tempera- 
ture of  the  air  was  80°,  and  the  point  of  deposit  ion  73°; 
while  on  the  mountains,  at  an  elevation  of  4080  feet, 
they  were  both  68^.5.  At  a  station  not  500  feet  higher, 
by  an  experiment  twice  repeated,  the  point  of  deposition 
was  found  to  be  49°,  and  the  temperature  of  the  air  65°. 
Mr.  Green  the  aeronaut  also  found,  when  ascending 
from  Portsea,  that  at  an  elevation  of  9890  feet,  the  dew- 
point  was  64°,  the  same  as  at  the  surface  of  the  earth  ; 
but  at  11,060  feet  it  fell  to  32°,  making  a  difference  of 
thirty-two  degrees  in  a  little  more  than  1100  feet; 
affording  a  decisive  example,  as  Mr.  Daniell  observes, 
of  an  immense  bed  of  vapour  rising  in  its  circumambient 
medium,  unaffected  by  decrease  of  density  or  tempera- 
ture, till  checked  by  its  point  of  precipitation ;  and  also 
of  an  incumbent  bed  of  not  much  more  than  one-third 
the  density,  regulated,  no  doubt,  as  the  last,  by  its 
own  point  of  deposition  in  loflier  regions.  Such  pheno- 
mena afford  strong  experimental  evidence  of  the  mecha- 
nical mixture  of  the  aqueous  particles  in  the  atmosphere, 
and  admit  of  no  explanation  by  any  law  analogous  to 
that  of  chemical  solution. 

(459.)  We  have  before  lamented  the  want  of  correct 
observations  to  assist  us  in  our  inquiries  respecting  tem- 
perature ;  and  with  equal  reason  may  we  deplore  the  ab- 
sence of  accurate  and  extended  results  to  illustrate  the 
much  more  varied  conditions  of  humidity.  The  ther- 
mometer has  existed  for  a  long  period  in  an  accurate 
form  to  assist  the  Philosopher  in  every  inquiry  respect- 
ing heat,  but  an  hygrometer  which  should  disclose  the 
absolute  circumstances  of  atmospheric  vapour  has  been 
but  recently  known.  Mr.  Danieirs  beautiful  instru- 
ment, and  which  we  shall  hereafter  describe,  enables  us 
to  trace  with  the  greatest  exactness  all  the  conditions  of 
humidity ;  but  the  limited  observations  hitherto  made 
.with  it,  afford  but  little  information  respecting  that  ge- 
neral distribution  of  vapour,  which  we  are  here  de- 
sirous of  tracing.  As  the  observations  made  by  the 
thermometer  have  enabled  us  to  trace  the  numberless 
aberrations  of  temperature,  and  to  distribute  them  in 
isothermal  lines,  so,  had  this  hygrometer  existed  a  cen- 
tury ago  and  been  diligently  applied,  might  we  have 
traced  some  of  the  singular  mutations  of  the  great 
ocean  of  vapour  which  surrounds  us,  and  have  deduced 


perhaps  from  the  mean  results  linM  of  equal  humi« 
dity. 

(460.)  It  is  a  great  practical  problem  therefore  now 
opened  to  the  ardent  enterprise  of  Meteorologists^  to 
discover,  if  possible — and  what  will  not  united  labour 
and  Philosophical  enterprise  effect, — some  accurate  rela- 
tions respecting  the  distribution  of  moisture ;  to  trace 
some  of  the  varying  conditions  of  humidity,  which,  for 
ever  working  in  the  great  aerial  volume  arotmd,  is  one 
of  the  main  springs  of  the  uncertain  motions  of  the  air, 
and  of  those  changes  of  the  weather,  which  are  not  only 
so  much  blended  with  our  personal  health  and  comfort, 
but  with  all  the  important  processes  of  agriculture.  At 
the  present  moment  we  can  do  little  more  than  say, 
that  of  this  wide-spreading  ocean  of  vapour,  we  can 
merely  estimate  its  clastic  force  and  quantity  at  a  given 
time,  and  in  a  general  way  trace  an  analogy  between 
the  course  of  its  chauges,  and  the  progress  of  the  mean 
temperature  of  the  year.  We  know  not  where  to  look  for 
the  data  which  will  enable  us  to  contrast  Philosophically 
the  humidity  of  different  climates,  to  measure  the  influ- 
ence of  mountains  and  valleys  in  modifying  the  condi- 
tions of  vapour,  the  sea  which  exercises  its  own  peculiar 
laws,  and  the  islands  and  continents  which  diversify  in 
so  great  a  degree  all  the  phenomena  of  humidity. 

(461.)  It  is  a  useful  problem,  unquestionably,  to  deter- 
mine the  mean  temperature  of  a  place ;  but  it  is  a  pro- 
blem of  no  less  interest  to  discover  its  mean  humidity. 
In  Great  Britain  the  winds  which  transport  the  vapour 
may  be  divided  generally  into  two  classes :  the  land 
winds  blowing  from  off  the  great  continent  of  Europe, 
and  which  comprise  the  North-East,  East,  and  South* 
East :  and  the  sea  winds  passing  over  the  waters  which 
surround  us  on  every  side,  the  North,  North-West, 
West,  South-West  and  South.  In  the  former  we  might 
expect  to  find  the  course  of  the  mean  temperature 
exactly  followed,  because  the  sources  which  supply  jthe 
vapour  must  be  comparatively  shallow  streams  and  re- 
servoirs of  water,  whose  temperature  readily  adapts 
itself  to  that  of  the  surrounding  air;  but  in  the  un- 
fathomable depths  of  the  great  ocean  which  affords 
humidity  to  the  latter,  the  peculiar  law  by  which  the 
density  of  water  is  governed,  must  at  particular  periods 
maintain  a  temperature  above  that  of  the  declining  sear 
son,  whilst  at  others,  the  increasing  heat  of  the  latter 
must  outstrip  the  progress  of  the  former. 

(462.)  Here  then  is  a  single  problem,  the  elements 
of  which  must  vary  with  every  locality.  Swisserland^ 
surrounded  on  all  sides  by  mountains,  must  present 
different  phenomena  from  Great  Britain,  surrounded  on 
all  sides  by  the  sea.  For  London,  Mr.  Daniel!  has 
found  that  the  vapour  of  the  land  winds  declines  in  force 
from  September  to  January,  when  it  reaches  its  mini- 
mum, and  from  that  lowest  point  gradually  rises  to  a 
maximum  in  August,  thus  fullowing  the  course  of  the 
mean  temperature  of  the  air.  In  the  sea  winds,  how- 
ever, the  vapour  declines  from  September  to  November, 
when  an  equality  appears  nearly  to  take  place  in  the 
humidity  of  the  two  winds  ;  but  in  December,  the  vapour 
from  the  land  descends  below  that  of  the  sea,  and  the 
same  difference  continues  to  J  anuary.  In  February  the 
former  rises  two  degrees,  and  the  latter  remains  sta- 
tionary. A  difference  of  four  degrees  continues  through 
March,  and  which  is  diminished  to  three  degrees 
in  April  and  May.  In  June  they  again  attain 
their  former  equality,  because  the  temperature  corre- 
sponding to  the  maximum  density,  cannot  be  lowered 
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till  the  whole  mass  of  waters  has  passed  tin's  limit ;  and 
in  the  deep  seas  this  must  necessarily  be  a  process  of 
'  $ome  duration.  The  shallow  waters  on  the  contrary^ 
over  which  the  land  winds  pass,  must  soon  acquire  the 
temperature  of  the  ambient  air,  and  continue  lo  decline 
witii  It  in  heat.  Upon  the  return  of  Spring"  a  contrary 
eflcci  takes  place.  The  Ocean  must  again  repass  the 
Umperature  corresponding  to  the  maximum  density, 
before  the  waters  can  a^uin  obtain  the  higher  tempera- 
ture of  the  surrounding  air.  A  neces^sury  consequence 
of  such  an  arrangement  of  things  must  be,  an  increase 
of  humidity  in  December  and  January;  and  a  rapid  dimi* 
tiution  in  the  four  succeeding  months,  a  phenomenon 
found  to  asTce  with  actual  obstrvalion.  Such  is  the 
contrast  exhibited  by  the  prevailing^  land  and  sea  winds 
pecnliar  lo  London.  How  very  different  would  be  the 
p!»cnomenaof  the  winds  peculiar  to  Moscow  ! 

The  numerical  results  from  which  Mr  Daniel!  has 
deduced  these  interesting  conclusions  are  ei^hibited  in 
the  following  Table. 

Table  XCVII. 

Of  the  Difference  of  the  Dew  Point  in  the  Land  and 

Sea  fFinds. 

Und  Winds.  Sea  Winda. 

Honlhs,  i«.E.  B.  s  t.         n,  h.w.w.  i.w.  i. 

September 53^  53^ 

October 4&  4<S 

NoYember 41  42 

December  ...••••«....  31  37 

January 29  85 

February. ;,..  31  35 

March 34  38 

April 45  42 

May 47  44 

June 54  54 

July .  52  56 

August 5§  57 

»«i      (463.)  The  peculiar  locality  of  Great  Britain   may 

llso   be    supposed    in    another    way  to    modify    the 

production  of  vapour,  by  its  having  to  the  North,  at 

B.son  of  the  year,  enormous  masses  of  ice,  which 

'  iheir  formation  evolve  caloric,  and,  in  the  pro- 

i  of  liquefaction,  occasion  its  absorption.     Dividing 

he  winds  into  two  classes.  Northerly  and  Suuttierly,  Mr. 

Daniell   has  been  enabled  lo  trace  their  effects  on  the 

inotfture  of  the  air,  riA  given  in  the  succeeding  Table. 

Table  XCVIII. 

Cfthe  Effect  of  ike  Ice  in  the  Norlh  Seas  upon  (he 
Dew  Point 

Southerly.  Northerly. 

Moothi,  s.w.  s.  s.t,  ft.i.K.  H.w, 

September., 58°  48=* 

October 51  41 

November 47  37 

December 42  32 

January.... .*  3S  31 

February  . 36  31 

March.., 42  32 

April..., 47  40 

May...... •.  51  41 

June ,«•««•«•«••*••*••  56  50 

July 58  50 

August... 60  54 

VOL.  T. 


By  attending  to  the  results  of  this  Table  we  ttiory  first  McImp- 
obsen^e  a  constant  difterence  of  the  temperattire  of  the  ology. 
Dew  point  to  prevail  from  September  to  December^  in  v.-'^v'-™^ 
the  two  classes  of  winds ;  but  the  Dew  point  belonging  to 
the  Northerly  winds,  having  reached  that  of  the  freezing 
point  in  the  last-mentioned  month,  continues  nearly 
uniformly  lo  preserve  the  same  temperature,  during  the 
succeeding  months  of  January,  February,  and  Blarch, 
while  in  the  Soulherly  winds,  the  declension  continues 
through  January  and  February  only.  In  March  the 
Southerly  winds  impart  an  increment  of  six  degrees, 
but  the  increase  of  the  Dew  point  of  the  Northerly 
winds  does  not  take  place  till  April,  when  the  addition 
it  receives,  amounts  lo  eight  degrees,  at  which  point 
it  continues  with  little  variation  through  the  whole 
month  of  May,  the  absorption  of  heat  during  the  pro- 
cess of  ihawing,  preventing  that  accession  of  tempera- 
ture which  is  due  to  the  returning  influence  of  the  Sun* 
As  soon  as  this  operation,  however,  has  ceased,  the 
vapour  rapidly  regains  its  former  relative  degree  of 
force,  imparting  considerable  increments  to  both  classes 
of  winds  in  June  and  July,  until  their  maximum  con- 
ditions are  obtained  in  August,  and  are  followed  of 
course  by  a  decline  of  both  in  September. 

(464*)  We  must   now   take   a  hasty  glance  at  the  Mean  ,^ 
few  imperfect  results  we  are  able  to  offer  respecting  the  sulu  of  d1»- 
distribution   of  aqvieous  vapour  during  the  successive  tribuiion  of 
seasons  of  the  year,  still,  ofnecessity,  limiting  our  inquiries  J^"^[',"*in 
to  the  locality  of  London.  iucceisive 

Beginning  with  January,  the  time  at  which  the  minimum  *eafons  of 
temperature  prevails,  Mr  Daniell  found,  from  a  mean  of  ti>e  >ear  for 
three  years*  observations,  and  a  triple  observation  each  I'O"^^"- 
day,  the  mean  elastic  force  of  the  vaporous  ulmospherc 
to  be  also  at  its  lowest  point,  and  represented  by. 0.234 
inches  of  quicksilver,  the  mean  temperature  being  at  the 
same  time  36°J,     As  the  mean  temperature  advances 
Ihrougch   the  mtmth   of  February  to  3&^,  the  force  of 
vapour  increases  feebly  to    0MB9   inches*      With  the 
month  of  March,    however,  the   mean  temperature  is 
augmented  nearly  six  degrees,  the  elastic   force  of  the 
vapour  advancing  at  the  same  time  to  ♦272  inches.     In 
April  the  mean  temperature  of  the  air  rises  to  49^9, 
end  the  elastic  force  ofvapour  to -322  inches.     In  May, 
the  atmospherif*  temperature  still  outstrips  the  advance 
ofvapour,  the  former  amounting  to  54°.  and  the  latter 
to  .354  inches,  the  air  having  then   nearly  attained  its 
greatest  state  of  dryness.     During  the  month  of  June 
tlie  advance  of  the  mean  temperature  and  humidity  are 
nearly  uniform^  the  former  being  58°.7,  and  the  force  of 
vapour  .410  inches.     Through  July,  the  moisture  aug 
ments  with  rather  greater  rapidity  than  the  tempera- 
ture, the  elastic  force  being  .468  inches,  and  the  mean 
temperature  61^  In  August,  these  phenomena  continue 
nearly  tlie  same»  the  force  of  vapour  being  .481  inches, 
and  the  mean  temperature  OT.S*     During  September, 
the  reduetion  of  temperature  is  first  felt  sensibly,  its 
mean  sinking  to  57^*8,  the  vapour  at  the  same  time 
declining  lo  ,432  inches.     In  October,  the   mean  tem- 
perature falls   to  46^,9,  and   the  elastic  force  to  .336^ 
During  the  dark  and  dreary  month  of  November,  the 
atmosphere  becomes  nearly   saturated  with  moisture, 
the  mean  temperature  falling  lo  42^9.  and  the  mean 
elasticity   of  vapour  lo  ;286   inches.      December  ex- 
hibits  nearly   the  same  characteristics,  the  mean  tem- 
perature being  39^3,   and  the  elastic  force  of  vapour 
.201  inches. 

(465,)    The  preceding  abstrtkct  forms,  as    we  have 
o 
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Meteor-'  fitsted,  the  mean  lesolts  for  the  respective  months;  but 
ologr*  what,  it  may  be  asked,  are  tiie  ^^erratioBS  exhibited 
>i  !■  v^''  during  eadi,  by  particular  winds  ?  a  cause  which  is  for 
Aherrotions  ^^,  modifJHlng  ail  the  phenomena  of  vapour.  The  fol- 
2^^  lowing  maximum  and  minhnum  temperatures  of  the 
suits.  I>ew  pmnt  peculiar  to  each  month,  have  been  deduced  by 

Mr.  Daniell. 

Table  XCIX. 


Maximmto 
Temper' 

WnirnvD 
T«Dpei> 

limtlM. 

atereef 
Dnr 

Whd. 

•t«r«.r 
Dnr 

Whrf. 

Point 

Fotat. 

January    . 

42°.5 

S.W. 

28°.5 

E. 

February  . 

89.5 

s.w. 

29.0 

N.E. 

March  ... 

47.0 

s. 

81.0 

N.  E. 

April 

49.0 

S.E. 

40.0 

N. 

May 

54.0 

8. 

40.  B 

N.E. 

June 

A3.0 

S. 

49.5 

N.  or  N.  E. 

July 

59.0 

S.W. 

49.0 

N.E. 

August . . . 

68.0 

S. 

53.0 

N.RorN.W. 

September 

61.0 

8. 

45.0 

N. 

October  . . 

58.5 

8. 

88.5 

N. 

November 

48.0 

8. 

85.5 

N.W. 

December. 

45.5 

8. 

97.5 

E. 

Hottlhiy 
iwuUi. 


Kelation  of 
vapour  and 
mean  tem- 
perature of 
the  year. 


Diurnal 
results. 


Relation  of 
vapour  and 

minimum 

tempera* 
tuze. 


(466.)  Mr.  Daniell  has  graphically  illustrated  some 
of  his  interesting  results.  In  fig.  4,  we  have  an  exam- 
ple of  the  monthly  progress  of  the  mean  tempera^ 
ture  and  mean  Dew  point  The  full  line  exhibits  the 
progress  of  the  former,  and  the  dotted  line  that  of  the 
latter,  the  degree  of  dryness  belonging  to  each  period 
being  accurately  represented  by  the  interval  between  the 
two  curves.  We  may  hence  perceive  how  closely  the 
constituent  temperature  of  the  vapour  follows  the  mean 
temperature  of  the  air,  by  the  general  resemblance  of 
the  two  curves ;  and  ako  how  clearly  they  exhibit  the 
comparative  dryness  of  the  Spring  and  summer  months, 
and  the  dampness  of  the  autumn  and  winter. 

(467.)  In  fig.  5,  which  has  also  been  derived  from 
Mr.  Daniell,  this  general  accordance  of  the  mean  teni* 
perature  and  of  the  Dew  point  is  rendered  still  more 
evident,  by  the  variations  of  the  daily  mean  for  forty- 
five  days  in  September  and  October  1619.  And  to 
exhibit  the  ^inalysis  of  this  relation  more  completely, 
fig.  6  is  given  from  the  same  respectable  somrce,  d^ 
dnced  fWim  observations  made  four  times  each  day, 
together  with  the  daily  maxima  and  minima.  An  accu- 
rate inspection  of  this  last  figure  most  deariy  demon- 
strates Uiat  there  is  but  little  relation  between  the  maxi 
mum  temperature  and  the  elastic  fovce  of  the  vapour, 
and  that  the  vapour  appears  to  be  governed  princ^Ndly 
by  the  daily  minima,  thus  practically  confirming  the 
principle  before  advanced  on  the  authority  of  Dr.  An- 
derson. 

(466.)  That  the  quantity  of  vapour  existing  in  the 
atmosphere  near  the  ]eve\  of  the  sea,  must  follow  the 
course  of  the  mean  temperature  during  the  successive 
seasons  of  the  year,  may  also  be  infevTed  from  the  oofr- 
sideration,  that  the  existence  and  quantity  of  vapour  in 
the  air,  must  be  governed  entirely  by  its  temperature, 
and  that  the  rate  of  evaporation  is  dependent  on  the 
same  cause.  Hence  it  follows,  that  whatever  infhienoes 
the  temperature,  must  at  the  same  time  aflfect  the  quan- 


tity of  vapour  existing  in  the  air ;  and  as  through  the     H 
changes  of  the  year,  the  mean  temperature  rises  and      < 
foils,  in  a  general  way  it  is  found  that  the  quantity  of  ^*^ 
vapour  in  the  air  nrast  rise  and  fall  with  it.     In  very 
short  intervals,  it  is  true  that  aberrations  may  present 
themselves  apparently  in  opposition  to   the  Principle 
which  has  been  advanced,  but  on  a  great  scale  it  may  be 
dearty  and  satisfoctorily  traced. 

(469.)  It  is  also  worthy  of  observation,  that  if  the  Cbi 
pressure  of  the  aqueous  vapour  be  sepamted  from  that  of  Pf« 
the  aerial,  it  will  in  general  be  found  to  exhibit  changed  f^ 
directly  opposed  to  the  latter.     This  can  be  best  m-  ^i\ 
oovered  in  the  daily  fluctuations  of  ♦he  atmosphere ;  and, 
in  the  graphical  projections  which  may  be  made  to  illus- 
trate the  two,  it  vrill  be  found  that  the  undulations  of 
the  curve  representing  the  pressure  of  the  whole  atmo- 
sphere, are  directly  opposed  to  those  of  the  vapour,  a 
rise  in  the  line  of  vapour  being  generally  accompanied 
by  a  fall  in  the  barometric  curve,  and  vice  vend, 

(470.)  Another  method,  however,  of  a  very  difierent 
kind  has  been  adopted  by  some  Philosophers  to  discover 
the  circumstances  of  atmospheric  humidity.  Instead  of 
regarding  the  elastic  f<Nx;e  of  vapour,  its  density,  and  the 
law  of  its  dilatation,  as  so  many  independent  elements  to 
be  found,  and  by  an  operation  connected  with  some 
functions  of  the  density  and  temperature,  to  discover 
thence  all  the  conditions  of  moisture  at  any  given 
time  or  place,  an  attempt  has  been  made  to  connect  the 
indications  of  an  instrument  with  the  tensions  of  vu>Our 
at  different  temperatures,  and  thence  to  deduce  au  the 
hygrometric  conditions  of  the  air.  Saussure  first  endea- 
voured to  establish  a  relation  of  this  kind,  but  it  is  to 
the  later  labours  of  Gay  Lussac  that  we  would  now 
especially  refer.  Of  the  two  methods  we  certainly  pre- 
fer the  former,  but  we  owe  to  our  readers  an  exf^dt 
account  of  the  latter. 

(471.)  To  accomplish  this  object,  the  celebrated  Che- 
mist alluded  to  procured  one  of  Saussure's  Hygro- 
meters, as  accurately  and  delicately  made  as  the  dreum- 
stances  of  its  construction  would  permit ;  and  placed  it 
in  a  receiver  containing  some  water,  or  a  solution  of  « 
Salt  of  a  knovm  Sped&  Cbavity,  and  then  observed  the 
degree  which  the  instrument  marked,  under  the  corcam^ 
stances  of  saturation  in  which  it  was  placed.  This  ex- 
periment was  repeated  under  the  same  conditions  ef 
temperature,  for  difierent  tensions  of  vapour  between 
the  limits  of  perfect  dryness  and  absolute  saturation.  la 
this  way  the  results  of  the  next  Table  were  obtained  for 
the  temperature  of  10®  of  the  Centigrade  scale,  the  ten- 
sions of  the  liquids  employed  being  expressed  in  parts  of 
the  tension  of  pure  water,  which  was  represented  by 
100. 
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Tarli  C. 


■«- 

BpMifle 

Ormvitjr  at 
the  Teoipm 
•(tortoflO^of 
^    theCen- 

SO.W. 

TeMoaofthe 

Bolalkm  at  1<P 

efUieCentesintl 

Snlt^tbiitof 

Water  beior 

HtmmvC 
HktHfgn- 
mttercar- 

feiM 

Tauom. 

IWitei 

UnriateofSoda. 

Ditto. 

Ditto. 

Himate  of  Lime* 

Ditto.   

Ditto.  ........ 

Sulphiuie  Add. 

Ditto. 

Ditto. 

Ditto 

1000 
1096 
1163 
1205 
1274 
1343 
1397 
1493 
1541 
1702 
1848 

100.0 
90.6 
82.3 
75.9 
«6.0 
50.5 
87.6 
18.1 
12.2 
3.4 
0.0 

100.0 
97.7 
92.2 
87.4 
82.0 
71.0 
61.3 
33.1 
25.3 
6.1 
0.0 

ST 


(478.)  Tkft  rdation  of  these  results  msy,  howerer, 
he  Bose  dearly  explained  by  Bieana  of  a  graphic 
For  this  purpose  their  author  had  re- 
to  a  cnrre  whose  coordinates  or  and  y  should 
nqpecti^ely  deaote  the  tensions  and  hygrometric  de- 
gnea  ofaaenred.  At  the  origin  of  this  curve*  the  Tahies 
0f «  sad  y  wcfe  to  be  severally  aero,  because  that  point 
of  tiK  hygrometric  scale  answered  to  extreme  dryness ; 
^  at  the  other  extremity  at  the  scale,  the  same  coor- 
to  be  respectively  equivalent  to  100, 
100  degrees  of  the  hygrometer  corresponded  to 
saturation.  Between  these  limits,  the  experi- 
xesttUa  obtained  by  Gay  Luasac  afforded  many 
points  for  the  curve,  and  which  upon  in- 
ifstigaiion  he  found  to  be  a  hyperbola,  havintr  its  conp 
cavity  turned  towards  the  line  represented  by  x,  and  its 
moB  indined  in  aa  angle  of  45°,  forming  the  diagonal 
of  tt  aqmre  whose  base  was  the  abscissa  «  s=  100,  and 
aliiliale  the  ordinate  100  corresponding  to  or  s  0 ;  the 
hyptaibola  being  thus  symmetricsliy  disposed  with  re* 
apeot  to  the  two  sides  of  the  square.  This  result  we 
■sy  ventune  to  say  could  have  scarcely  been  anticipated 

.  (47Sw)  To  investigate  these  conditions  analytically,  it 
w31  be  necessary  to  transform  the  original  coordinates 
9  and  y,  into  others  j/  and  y',  likewise  rectangular,  but 
idaled  to  the  same  axis  of  the  hyperbola,  and  having 
Ihar  origin  in  some  assumed  point  of  it.  This  new 
Hm  of  absdssiB  must  thus  form  an  angle  of  — 45° 
vilh  the  former  absdsse ;  and  by  naming  (jt)  and  (y) 
ss  the  primitive  coordinates  of  that  line,  we  shall  obtain 

tad 

Biese  equations,  however,  may  be  simplified,  by  repre^ 
lentiiig  by  unity  the  abscissa  x  corresponding  to  the 
Imsion  100,  and  which  assumption  will  enable  us  to 
<iUain  the  expression 

y  =  1  -  x; 
aad  since  the  primitive  ordinates  (jr)  and  (y)  are  simi- 
hrly  related,  we  shall  in  like  manner  obtain 

(y)  =  i-(x). 

The  general  equations  above  given  will  thus  assume  the 
fans  of 


and 


y=:l-(a:)  +  -^(y'-.j:% 


and  which  by  addition  will  further  give 

(474.)  If  we  select,  by  way  of  application,  the  third  Numerical 
result  given  in  the  Table  for  the  muriate  of  lime,  and  «»»P»« 
the  density  of  which  is  1397,  we  shall  have  according  to 
the  limitation  before  assigned  to  the  abscisss 


and 


dfs  0.375, 


y  =  0.618, 
and  which  being  substituted  in  the  last  equation  vriU 
give 

^  rz  "  ^f^}^  ss  -  0.00777818 ; 

mnd  this  being  so  minute  a  quantity,  the  point  in  the 
curve  to  which  it  refers^  may,  widiout  any  sensible 
error,  be  regarded  as  the  vertex  of  the  hyperbola. 
But  to  avoid  any  unnecessary  error,  the  origin  of 
the  absdssa  x'  may  be  assumed  at  that  pointof  the  axis, 
where  the  latter  is  intersected  by  y' ;  and  then  the  value 
of  {x)  may  be  found  by  adding  0.876  to  the  projection 
of  y'  on  the  axis  of  .r,  or  in  other  words,  to  y  cos  jp,  or 
0.0054996,  and  which  will  hence  give. 

(x)  =  0.3814996, 
thus  determining  completely  the  relations  of  the  two 
systems  of  coordkiates.    Hence  we  shall  obtain  the  two 
equations 

a/=(j?-0.3815)  V2-y', 
and 

_jf +  y  -  1 

When  a  and  y  are  both  given,  we  can  readily  obtain  the 
value  of  y'  as  before  illustrated;  and  this  being  substi- 
tuted in  the  former  of  these  last  equations,  will  give  the 
value  of  j/.  According  to  this  method  the  following 
Table  has  been  computed. 

Tadle  CI. 


y  = 


Prixnitife  Coordinates. 

New  Coordinatcf. 

or 

y 

^ 

y' 

0.000 
0.122 
0.376 

o.ooo 

0.258 
0.613 

+0.167884 

+0.074953 

0.000000 

-0.707107 
-0.441942 
-0.007778 

(475.)  These  elements  are  sufiicient  to  determine  the  Eqnatibn  of 
nature  of  the  hyperbola.     For  since  its  axis  coincides  tl>e  hype^ 
with  the  line  on  whidi  the  abscisss  d/  are  reckoned,  its  ^^ 
equation  must  be  necessarily  of  the  form 

y"  =  a  +  2  6j:'  +  ca?'«, 

the  values  of  the  constant  coefficients  being  determined 
by  the  respective  values  of  of  and  y'  in  the  Table.  Thus 
we  shall  obtain 

o2 


loO 
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a  =  0.0000605, 
b  =  1.149338, 

c  =£  4.086$30. 
If,  moreover,  we  assume  (x  —  0.3815)  ^2  =: «,  we 
shall  ilirther  have  y'  =:  <  —  a/,  and  this  being  substi- 
tuted in  the  equation  for  the  hyperbola,  will  give 

the  resolution  of  which  quadratic  gives 

0+  6)  +  ^/((^  +  &y+  (^  -  fl)  (c  -  1)  ) 

and  hence 


«'=  - 


y  = 


c-1 


Tormula 
for  com- 
ngthe 


Inquiry  if 


The  value  of  y'  thus  found,  being  substituted  in  the 
equation 

will  determine  the  function  y  in  terms  of  j?,  and  thus 
enable  us  to  compute  the  hygrometric  degrees  in  terms 
of  the  observed  tensions ;  and  Biot,  at  page  533  of  the 
Sc!^rees  ^^^  volume  of  his  Traiie  de  Physique,  has  furnished  us 
in  tmu^  ^*^  *  ^^^®  of  all  the  necessary  results  from  zero  to  one 
the  ob-        hundred  degrees  of  Saussure's  scale ;  and  a  simple  inspec- 
ler? ed  ten-  lion  of  which  will  at  once  afford  the  means  of  discover- 
ing the  relation  between  the  degrees  of  the  hygrometer, 
and  the  density  of  the  vapour  to  which  the  instrument  is 
exposed.     If  we  multiply  also  the  weight  in  grains  of  the 
moisture  in  a  cubic  inch  of  vapour  of  the  given  temper- 
atiu-e,  by  the  relative  tension  corresponding  to  the  ob- 
served degrees  of  the  hygrometer,  we  shall  obtain  the 
weight  of  moisture  in  grains  in  a  cubic  inch  of  air. 
(476.)  Limited  as  these  computations  have  been  to 
therelation  the  temperature  of  ten  centesimal  degrees,  it  becomes 
of  the  ten-    importaut  to  inquire  whether  the  relations  of  the  ten- 
hymm^    sions  and  the  hygrometric  degrees  will  remain  the  same 
tnc  degrees  ^^  ^Y  other  temperature.     We  might,  indeed,  at  first 
ii  general    view,  suppose,  that  when  the  index  of  the  instrument 
for  all  tern-  marked  a  hundred  degrees,  under  circumstances  ofen- 
peratuies.    ^^  saturation  at   any  given  temperature,  that  at  any 
other  degree  of  heat,  and  with  as  complete  a  saturation 
as  that  temperature  will  permit,  the  same  indication  of 
the    instrument  would  take  place.     There  is  reason, 
however,  for  supposing  that  such  a  desirable  condition 
will  not  hold  good ;— that  the  affinity  of  the  hair  for 
moisture  is  somewhat  modified  by  temperature,  and  that 
thus  the  relation  of  the  coordinates  of  the  hyperbola  must 
change.  Ingenious  and  interesting  therefore  as  the  method 
is  by  which  these  results  for  the  observed  temperature  have 
been  found,  we   cannot  with  perfect  confidence  extend 
them  to  other  temperatures ;  nor  must  we  omit  stating 
explicitly,  that  the  relative  results  which  this  and  other  in- 
struments of  a  like  kind  exhibit,  however  convenient  they 
may  be  for  some  Meteorological  purposes  where  a  rigid 
Abtblnte      and  Philosophical  accuracy  is  not  required,  are  by  no 
results  to  be  means  to  be  compared  with  those  absolute  resuMs,  which 
iw^wwd  to  an  attention  to  the  conditions  of  temperature  and  baro- 
"     *••       metrical  pressure  afford.     We  must  not,  however,  enter 
here  on  a  discussion  of  the  merits  of  Hygrometers,  but 
hasten  to  the  subject  of  evaporation. 

Evaporation. 

Kvapora-  (477.)  We  come  now  to  the  consideration  of  that  pro- 
cess of  Nature,  which  by  its  incessant  acUvity  affords  all 
the  moisture  with  which  the  atmosphere  is  stored,  and 


which  quickened  bV  feviry  wind,  and  augniented  by 
every  increment  of  beat,  is  continually  exerting  some 
effort  to  fetum  the  humidity  which  the  rain  and  the  dew 
may  discharge  on  the  Earth. 

(478.)  The  History  of  this  department  of  Physics  is  R 
replete  with  interest  Great  names  have  been  connected  c< 
with  it,  and  the  subject  has  been  a  difficult  one  to  pui^  ^ 
sue.  Men  at  one  Ume  thought  that  an  essential  diflfei^ 
ence  existed  between  the  vapour  produced  above  and 
below  the  boiling  point.  In  the  lower  temperatures,  it 
was  imagined  that  moisture  was  devoid  of  elasticity,  and 
hence  arose  the  famous  theory  of  Halley  that  water  is 
dissolved  by  air.  Deluc  and  Saussure  achieved  a  great 
step,  therefore,  when  they  proved  that  vapour  of  every 
temperature  had  elasticity ;  and  a  step  hardly  less  im* 
portant  was  accomplished  by  Saussure  and  Pictet,  when 
they  found  evaporation  to  be  accelerated  in  vacuo,  A 
true  and  perfect  theory  of  spontaneous  evaporation  was, 
however,  reserved  for  Dalton,  a  name  which  seems  to 
rise  in  importance  the  fiirther  we  proceed. 

(479.)  It  is  a  law  of  Nature,  now  absolutely  demon- 1 
strated,  that  water  has  a  tendency  to  assume  the  elastic  • 
form  of  vapour  at  all  temperatures  however  low.     Otir  ' 
ordinary  experience,  indeed,  must  tend  to  convince  us  of  ^ 
its  truth,  since  the  product  of  every  shower  soon  dis-  i 
appears,  and  ice  and  snow  are  wasted  by  its  irresistible 
power.     The  sea  too  performs  its  part  on  a  grand  and 
magnificent  scale.     Millions  of  tons  are  ra^ed  by  its 
agency  every  day,  and  a  copious  evaporation  is  abso- 
lutely necessary  to  diminish  the  enormous  accessions  of 
water  which  the  Ocean  continually  receives.     The  silent 
and  unobserved  process  by  which  water  is  compelled  to 
evaporate  spontaneously  at  all  temperatures,  is  one  of  the 
most  interesting  and  important  in  the  whole  economy  of 
Nature.   The  growth  of  plants  and  the  existence  of  everj 
living  creature  depends  upon  it 

(480.)  We  have  no  materials  for  tracing  experimen-  ] 
tally  the  phenomena  of  evaporation  in  different  climatesi  r 
though  we  know  firom  its  general  relations  to  heat,  thai  J 
it  must  exist  in  its  greatest  power  in  the  Equatorial  re- 1 
gions,  and,  diminishing  in  some  way  with  the  latitude,  ^ 
will  be  found  in  a  state  of  even  comparative  activity  in  c 
the  icy  regions  of  the  Pole.     Anomalies,  however,  and  j 
some  of  a  very  remarkable  kind,  present  themselves  in 
these  widely  extended  regions,  and  the  same  terrestrial 
parallel  possesses  them  in  different  degrees.     The  Medi- 
terranean Sea,  surrounded  on  all  sides  by  land,  is  more 
heated  than  the  Ocean  in  the  same  degree  of  latitude,  and 
the  winds  which  blow  over  it,  being  thus  rendered  drier, 
promote  a  more  copious  evaporation  than  in  the  Atlantic 
itself.    The  annual  evaporation  at  Whydah  has  been 
estimated  at  64  inches,  but  when  the  Harmattan  blows 
that  rate  is  augmented  to  133  inches.     With  such  ano- 
malies therefore,  and  with  so  few  fiicts  to  guide  us,  it  is  no 
wonder  that  difficulties  arise  on  all  sides  when  we  en- 
deavour to  trace  the  laws,  which,  in  spite  of  such  gpreat 
aberrations,  undoubtedly  govern  evaporation  in  every 
climate. 

(481.)  Before  we  proceed  to  consider  the  experimental  ^ 
laws  which  the  sagacity  of  the  Philosopher  has  already  J 
determined,  let  us  attend  for  a  moment  to  the  phenomena , 
disclosed  by  the  evaporation  of  an  atom  of  water  when  i 
placed  in  the  centre  of  a  spherical  manometer,  siip-^ 
rounded  on  all  sides  with  an  infinity  of  concentric  sphe»| 
rical  beds  of  dry  air.  In  such  a  condition  of  things,  the  ^ 
process  of  evaporation  must  at  once  commence  on  all  sides  i 
of  the  spheriod  drop,  and  the  stratum  of  air  in  immediate  ■ 
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>  Ooofact  with  it.  Will  be  the  first  to  become  saturated  with 
Tapour.  The  vapour  thus  impaited  to  the  first  atmo- 
>^  spheric  stratWiiA,  from  its  occupying  a  station  in  imme- 
diate txMitact  with  another  bed  of  dry  air,  will  at  once 
deYt  its  elastic  power  and  expand  according  to  the 
iMchaiiical  resistance  which  this  second  bed  permits.  In 
thb  way,  we  may  imagine  •  moisture  to  be  transmitted 
fipom  one  successive  bed  to  another,  but  in  continually 
diminishing  quantities  as  the  beds  are  further  removed 
from  the  centre ;  and  a  moment  of  time  may  be  con- 
ceived when  the  beds  of  the  manometer  most  removed 
from  the  origin  of  the  vapour,  are  just  beginning  to 
Roeive  the  first  impressions  of  humidity,  whilst  the  cen- 
tral beds  have  already  acquired  all  that  the  circum- 
stances of  Uieir  temperature  will  permit.  As  each  par- 
ticle of  vapour,  however,  tends  continually  to  diffuse  itself 
in  the  space  on  which  it  immediately  borders,  if  the 
quantity  of  vapour  be  less  than  the  circumstances  of 
temperature  permit,  the  process  of  evaporation  cannot 
eease  on  the  surface  of  the  watery  atom  at  the  centre,  nor 
cinthe  humidity  imparted  from  one  successive  stratum  to 
the  other  be  checked,  until  the  whole  mass  of  air  which 
occupies  the  manometer,  shall  have  acquired  all  the 
moisture  which  the  given  temperature  demands. 
I.  (482.)  In  applying  to  the  atmosphere  the  Principles 
ii  ofthes  illustration,  we  shall  be  able  to  trace  the  general 
*"•  Principles  of  evaporation.  The  air  confined  within  the 
nanometer  may  be  supposed  to  be  enlarged  into  the 
aagnificent  volume  surrounding  the  Earth,  and  the  sur- 
&oe  of  water  exposed  to  its  free  action  in  a  vessel  of  any 
kindf  may  be  assimilated  to  the  atom  of  water  placed  at 
its  centre.  If  we  suppose  as  a  first  example  the  whole 
eitent  of  our  atmosphere  to  be  of  one  uniform  tempera- 
tnre,  and  that  there  already  exists  in  it  all  the  vapour 
wfaicfa  this  temperature  will  support,  no  evaporation  can 
possibly  take  place  from  the  water  that  is  exposed ;  but 
tf  with  this  condition  of  uniform  temperature,  the  vapour 
tlready  existing  in  the  air  be  below  the  maximum  which 
dHifc  temperature  admits,  the  evaporating  process  must  at 
CBce  commence,  and  the  water  in  the  vessel  being  only  as 
a  point  when  compared  with  the  whole  extent  of  fiie  air  to 
vhidi  it  is  exposed,  will  at  length  be  entirely  dispersed, 
sad  that  without  sensibly  increasing  the  tension  of  the 
npour  already  existing  in  it.  This  vapour,  indeed,  can 
have  no  other  effect  than  to  modify  the  rate  of  evapora- 
tion, and  which  will  be  more  and  more  rapid  as  the  air 
Ripens  to  be  nearer  a  state  of  complete  dryness. 

(483.)  To  simplify  the  subject,  we  have  supposed  the 
temperature  uniform  throughout  the  whole  extent  of  the 
itmosphere,  but  such  a  supposition,  as  we  have  before 
•een,  is  far  from  representing  its  actual  condition.  In- 
equalities of  temperature  exist  on  every  side,  and  the 
v&equal  distribution  of  heat  will  at  once  produce  its 
•fleet  on  the  water  exposed  for  evaporation,  A  volume 
rfair  in  one  position  may  thus  gain  a  larger  share  of 
wunidity  than  another.  Inequality  of  temperature  may 
exist,  or  one  of  the  volumes  may  already  possess  a 
peater  proportion  of  vapour  than  the  other.  The  rate 
^evaporation  will  thiLs  be  changed,  and  every  variety  of 
t  may  hence  be  supposed  to  exist  on  a  sur^ce  so  infi- 
nitely diversified  as  that  of  our  Earth. 
2^  ,(*M.)  It  may  be  announced  as  a  general  propo- 
^     TOon,  that  the  rate  of  evaporation   is  always  propor- 

tk    ^*»al  to  the  area  of  the  humid  surface,  and,  in  air 
■jf  estirely  quiescent,  it  appears,  that  position  exerts  but 
r^  leiy  little  influence.     A  sheet  of  paper,  observes  Leslie, 
ipptied  to  a  plate  of  glass  in  a  close  room,  will  lose  its 


moisture  just  at  the  same  rate,  whether  it  be  held  ver- 
tically or  horizontally,  and  whether  it  occupies  the  upper 
or  under  side  of  the  plate.     The  quantity  evaporated 
firom  a  wet  ball  will  be  the  same  as  from  an  equal  plane, 
or  by  a  well-known  property  of  the  sphere,  as  from  a 
cirde  twice  its  diameter.     From  water  also  contained  in  Remarks 
vessels  of  any  magnitude  and  form,  and  of  equal  or  concerning 
unequal  depths,  the  rates  of  evaporation,  at  least  in  tran-  ^**«^  «▼*- 
quil  states  of  the  atmosphere,  and  when  the  circum-  j^J^'"^. 
stances  of  temperature  and  situation  are  the  same,  will  ^\^  ©f  dif- 
be  proportional  to  the  magnitude  of  the  watery  surface  ferent  mag- 
exposed  to  the  action  of  the  air.     Muschenbroek,  in-  niiudcsand 
deed,  asserts,  that  the  deepest  vessel  is  always  found,  ^""5'« 
afier  a  certain  interval  of  time,  to  have  suffered  the 
greatest  waste,  and  that  the  quantities  evaporated  are  as 
the  cube  roots  of  the  heights,  their  orifices  and  other  cir- 
cumstances being  the  same.      He  remarks,  however, 
that  when  the  experiment  was  performed  in  a  room,  no 
sensible   difference  was    perceptible.      Leslie  also  as-  Di^vrent- 
serts,  that  the  deepest  vessel  evaporates  most  copiously,  opiniona, 
and  grounds  his  opinion  on  the  Principle,  that  the  shal- 
lowest vessel  receives  more  readily  than  the  other,  the 
chilling  impressions  which  accompany  evaporation  ;  and 
that  the  larger  mass  being  thus  kept  invariably  warmer 
than  the  other,  must,  as  evaporation  is  always  accelerated 
by   heat,  afford  a  more  copious  supply   of  moisture 
than  the    other.      Lambert,  however,  like   Leslie,  a 
refined  experimenter  as  well  as  a  great  Mathematician, 
found  from   observations    continued    through   several 
months,  in  different  temperatures  and  under  many  vary- 
ing circumstances  of  situation,  that  in  vessels  of  very 
unequal  dimensions  both  in  diameter  and  altitude,  all 
other  things  being  the  same,  the  quantity  evaporated  was 
always  proportional  to  tlic  surface  of  the  water  in  imme- 
diate contact  with  the  air,  and  that  no  other  exception 
appeared  to  the  law  than  the  errors  necessarily  arising 
from  observation.  Saussure,  it  may  be  added,  entertained 
the  same  opinion.     Whoever  has  attended  experimen- 
tally to  the  subject  of  evaporation,  must  have  been  fre- 
quently struck  with  the  anomalous  nature  of  the  results 
which  the  same  course  of  experiments  has  disclosed.     A 
sudden  gleam  of  the  Sun  immediately  quickens  the  eva- 
porating power,  and  any  alteration  of  wind  will  like- 
wise modify  the  course  of  the  results. 

(495.)  It  is  necessary,  however,  to  limit  the  assertion 
to  vessels  whose  differences  of  surface  are  not  infinitely 
great,  and  whose  local  conditions  are  entirely  the  same. 
A  surface  of  water  contained  in  a  vessel  of  finite  dimen- 
sions, and  placed  in  the  midst  of  an  open  and  arid  plain» 
must  necessarily  undergo  a  more  copious  evaporation 
than  if  placed  in  the  midst  of  a  great  lake,  under  similar 
circumstance  of  heat,  of  the  sky,  and  of  the  wind.  The 
reason,  also,  will  be  apparent  when  we  consider  that  the 
vessel  is  surrounded  by  a  drier  air  in  the  midst  of  the 
plain,  tlian  when  encompassed  by  the  waters  of  the  lake, 
and  must  hence  undergo  a  greater  evaporation.  And 
this  remark  may  be  employed  as  a  useful  caution  when 
we  endeavour  to  estimate  the  amount  of  evaporation  from 
the  sea,  by  the  quantity  of  vapour  raised  in  a  given  time 
from  a  vessel  in  a  garden. 

(486.)  The  two  great  causes,  however,  which  influ- principal 
ence  evaporation,  and  modify  its  results,  are  the  tem-  causes 
perature  and  movements  of  the  atmosphere,  into  tlie  ^'?"*^|;  ™°* 
effects  of  which  we   must  more  particularly    inquire,  results^of 
And  first  with  respect  to  temperature.     Every  degree  evaporation. 
of  heat  seems  to  produce  evaporation  from  water,  nor  Tempera* 
can  the  lowest  temperature,  in  a  proper  cunditioa  of  the  ^^"^ 
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fttr,  entirely  destroy  this  power.  Evaporaiioo,  indeed^  9B 
Dalton  remarks,  continues  to  act  below  the  point  of  con- 
gelation as  well  as  above  it»  and  we  owe  to  that  {htq- 
found  inquirer,  the  best  experiments  we  possess  respecting 
the  rate  at  which  water  evapcnrates  under  different  de- 
grees 6[  beat.  In  an  atmosphere  perfectly  dry  and  oahn 
he  obtained  the  following  results.. 

Table  Clf . 


Tempentare. 

K«tiof£vaptrfllkB 
pet  Miante  ozprentd 

BMtMF«re»ofVapov 

212» 

30 

80.00 

180 

15 

15.15 

164 

10 

10.41 

152 

e.b 

7.81 

144 

6 

6.37 

138 

5 

5.44 

Batoofevar 

poniioa 

propor- 

tioiialtothe 

elasticity  of 

the  vapour 

produced. 

Least  eva- 
poration 
produced 
when  air  is 
perfectly 
quiescent. 


A  current  of 
airaccele* 
rates  it. 


The  more 
rapid  the 
current  the 
greater  the 
evaporation, 
other  things 
being  the 
same. 
Mr.  Dal- 
ton's  re- 
sults. 


Efiectsof 
cuzrents. 


Mr.  How- 
ard's exam- 
ple of  influ- 
ence of  the 
wind. 


(488.)  In  the  next  Table  we  have  given  Mr.  DaUn's 
results  at  the  successive  temperatures  recorded  in  it»  with 
different  velocities  of  the  atmoi^ere«  but  in  a  pei>liBdklf  *  ^ 
dry  state  of  the  air.  The  three  last  columns  of  the 
Table  show  the  quantity  of  vapour  in  grains  driyen  eff 
in  a  minute  from  a  circular  Tessel  of  watei  six  iaefaai  ki 
diameter. 
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Thus  the  rate  of  evaporation  under  the  circumstances 
mentioned  is  found  to  be  proportional  to  the  elasticity  of 
the  vapour  produced 

(487.)  Concerning  the  changes  which  the  rate  of  evapo- 
ration undergoes  in  consequence  of  the  air  in  contact  with 
the  evaporating  water  being  either  quiescent,  or  moving 
with  different  velocities  over  it,  it  may  in  the  first  place  be  re- 
marked, that  air  in  a  state  of  perfect  repose  andimder  con- 
stant circumstances  of  temperature  and  pressure,  produces 
the  least  possible  degree  d  evaporation ;  and  that,  in  such 
a  condition  of  things,  the  vapour,  as  it  forms,  accumulates 
over  the  evaporating  surface,  and  by  successively  checlt- 
ing  the  evaporating  power,  ultimately  reduces  it  to 
nothing.  But  a  current  of  air  with  whatever  velocity  it 
may  proceed,  by  bringing  new  portions  of  air  less  satu- 
rated with  humidity  over  the  evaporating  surfoce,  must 
again  renew  the  evaporating  power  ;  and  thus  the  more 
rapid  the  current,  the  more  rapidly,  cteteris  paribuM^ 
must  the  water  disappear.  As  a  proof  of  this  we  may 
adduce  the  important  experiments  of  Mr.  Dalton,  who 
found,  that  at  the  temperature  of  the  boiling  point,  the 
least  evaporation  took  place  from  water,  when  the  eva- 
porating surface  was  placed  in  the  middle  of  a  room, 
with  the  doors  and  windows  closed.  Under  these  cir- 
cumstances the  rate  of  evaporation  was  30  grains  per 
minute.  On  placing  the  water  in  the  chimney,  with  the 
doors  and  windows  completely  shut,  the  current  of  air 
existing  in  the  chimney  increased  the  evaporating  power 
to  35  grains  a  minute.  An  increase  in  the  fire,  by  aug* 
menting  the  current  in  the  chimney,  raised  the  evapora- 
tion fhmi  35  to  40  grains  a  minute ;  and  by  opening  the 
windows  of  the  room,  and  producing  tliereby  a  stronger 
current  in  the  chimney,  the  force  was  increased  from  40 
to  45  grains  per  minute.  Had  the  experiments  been 
performed  in  the  open  air,  and  in  a  very  high  wind,  the 
rate  of  evaporation  would  have  been  much  greater.  In 
air  moving  with  an  infinite  velocity,  as  Biot  remariES, 
the  rate  of  evs^oration  would  be  infinite  also.  An 
interesting  example  of  the  effects  of  the  free  ac- 
tion of  the  wind  on  the  annual  rates  of  ev^x)ration 
at  difl^rent  heights  is  given  by  Mr.  Howard.  During 
three  years  in  which  the  gauge  was  elevated  about  forty« 
three  feet  from  the  ground,  exposed  to  the  South-East, 
and  subject  to  the  free  action  oi  the  wind  in  most  direc- 
tions, the  annual  average  result  was  37.85  inches.  During 
other  three  years  in  which  the  instrument  was  lower  and 
less  exposed,  the  annual  rate  rose  to  33.37  inches ;  and 
during  another  triennial  period  when  the  gauge  was 
upon  or  near  the  gpmmd,  the  yearly  ratea  averag^  only 
20.28  inches. 


Temp«r» 
atare. 

Etaitic  Force 
of  Vapour 
in  Incheia 

Bvapontiaf  Tbre«  k  Oniam^ 

212« 

30.000 

120 

154 

189 

20^ 

0.129 

0.52 

0.67 

0.82 

21 

0.124 

0.54 

0.69 

0.85 

22 

0.139 

0.56 

0.71 

0.88 
0.91 

23 

0.144 

0.58 

0.73 

24 

0.150 

0.60 

0.77 

0.91 

25 

0.156 

0.62 

0.79 

0.97 

26 

0.162 

0.65 

0.82 

1.02 

27 

0.168 

0.67 

0.86 

1.05 

28 

0.174 

0.70 

0.90 

1.10 

29 

0.180 

0.72 

0.93 

1.13 

30 

0.186 

0.74 

0.95 

I.IJ 

31 

0.193 

0.77 

0.99 

1.21 

32 

0.200 

0.80 

1.03 

1.26 

33 

0.207 

0.83 

1.07 

1.30 

34 

0.214 

0.86 

1.11 

1.35 

35 

0.221 

0.90 

1.14 

1.39 

36 

0.229 

0.92 

1.18 

1.46 

37 

0.237 

0.95 

1.22 

1.49 

38 

0.245 

0.98 

1.26 

1.54 

39 

0.254 

1.02 

1.31 

1.60 

40 

0.263 

1.05 

1.35 

1.65 

41 

0.273 

1.09 

1.40 

1.71 

42 

0.283 

1.13 

1.45 

1.78 

43 

0.294 

1.13 

1.51 

1.85 

44 

0.305 

1.22 

1.57 

1.92 

45 

0.316 

1.26 

1.62 

1.99 

46 

0.327 

1.31 

1.68 

2.06 

47 

0.339 

1.36 

1.75 

2.13 

48 

0.351 

1.40 

1.80 

2.20 

49 

0.363 

1.45 

1.86 

2.28 

50 

0.375 

1.50 

1.92 

2.36 

51 

0.388 

1.55 

1.99 

2.44 

52 

0.401 

1.60 

2.06 

2.51 

53 

0.415 

1.66 

2.13 

2.61 

54 

0.429 

1.71 

2.20 

2.69 

55 

0.443 

1.77 

2.28 

2.78 

56 

0.458 

1.83 

2.35 

2.88 

57 

0.474 

1.90 

2.43 

2.98 

58 

0.490 

1.96 

2.52 

3.08 

59 

0.507 

2.03 

2.61 

3.19 

60 

0.524 

2.10 

2.70 

3.30 

61 

0.542 

2.17 

2.79 

3.41 

62 

0.560 

2.24 

2.88 

3.52 

63 

0.578 

2.31 

2.97 

3.63 

64 

0.597 

2.39 

3.07 

3.76 

65 

0.616 

2.46 

3.16 

3.87 

66 

0.635 

2.54 

3.27 

3.99 

67 

0.655 

2.62 

3.37 

4.12 

68 

0.676 

2.70 

3.47 

4.24 

69 

0.698 

2.79 

3.59^ 

4.38 

70 

0.721 

2.88 

3.70 

4.53 

71 

0.745 

2.98 

3.83 

4.68 

72 

0.770 

3.08 

3.96 

4.84 

73 

0.796 

3.18 

4.09 

5.00 

74 

0.823 

3.29 

4.23 

5.17 

75 

0.851 

3.40 

4.37 

5.34 

76 

0.880 

3.52 

4.52    . 

5.53 

77 

0.910 

3.65 

4.68 

5.72 

78 

0.940 

3.76 

4.83 

5.91 

79 

0.971 

3.88 

4.99 

6.10 

80 

1.000 

4.00 

5.14 

6.29 

81 

1.040 

4.16 

5.35 

6,54 

82 

1.070 

4.28 

5.50 

6.73 

83 

1.100 

4.40 

5.66 

6.91 

84 

1.140 

4.56 

5.86 

7.17 

85 

1.170 

4.68 

e.07 

7.4A      I 
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^         (469.)  Bat  this  Table  has  been  constructed  on  the 
"•     mpyjiition  that  no  vapour  previously  exists  in  the  air, 
*^  ft  kjpothesb  which  can  never  be  verified  in  any  con- 
's   diiioD  of  the  atmosphere,  since  at  every  season,  moisture 
1^    more  or  fess  abounds  in  it.     In  cases  where  the  dastic 
mm  fantB  are  considerable,  the  influences  of  this  vapour  are 
noensible,  but  at  lower  temperatures  its  amount  must 
•      by  no  means  be  neglected.    If  we  suppose  the  water  of 
1^    evaporation  to  have  a  temperature  of  50^,  we  shall  find 
(hit  fbret  of  vwpour  at  that  temperature  exactly  ^th  of 
its  ibice  at  21!r,  and  therefore,  firom  what  has  been  be- 
fixe  advanced,  the  rate  of  evaporation  ought  to  be  ^th 
also.      If,  however,  at  the   time  of  observation,   an 
aqueous  atmosphere  already  existed  to  that  amount,  or, 
IB  other  words,  the  air  be  completely  saturated  with  mois- 
ture, no  evaporation  can  possibly  take  place,  and  the 
imovnt  of  vi^wiir  must  remain  unchangc^l.     But  if  the 
fvoe  of  the  aqueous  atmosphere  should  be  less  than 
Aii  which  a  complete  saturation   admits,  there  will 
he  room  for  the  evaporating  power  to  become  active, 
and  a  quantity  of  vapour,  dependent  on  the  difference 
of  the  temperature  of  the  water  and  of  the  vapour 
already  existing  in  the  air,  will  be  raised. 
^     (490.)  To  measure  the  efiect  of  this  humidity  of  the 
"?    atiDosphere,  Mr.  Dalton  endeavoured   to  discover  the 
oact  quantity  of  vapour  existing  at  the  moment  of 
obBervfttion.     He  took  a  tall  cylindrical  glass  jar,  dry  on 
tbe  outside,  and  filled  it  with  cold  water  fresh  fi-om  a 
teXL     If  dew  were  immediately  formed  on  the  outside, 
ke  poured  the  water  out,  and  allowed  it  to  stand  some 
tme  to  augment  its  heat,  at  the  same  time  carefully 
dijiiig  the  outside  of  the  glass  with  a  linen  cloth. 
IMi  operation  was  continued  till  dew  ceased  to  be  fonned, 
vhen  the  temperature  of  the  water  and  the  force  c^ 
mfor  were  determined.  The  experiment  was  performed 
Otter  in  the  open  air,  or  at  a  window,  on  account  of 
the  iDtemal  air  being  generally  more  humid  than  that 
lAkh  is  without    Spring  water  lacing  commonly,  also, 
itdMMit  b(f  of  temperature,  was  made  use  of  for  the 
ttree  hottest  months  of  the  year,  but,  at  other  seasons,  a 
cold,  artificial  mixture  was  employed.     To  estimate  the 
eiaporating  power,  water  was  introduced  into  a  tin 
msel  of  a  given  diameter  suspended  from  the  arm  of  a 
balance,  and  the  exact  loss  of  weight  firom  evaporation 
finnd.     Then  denoting  the  whole  amount  of  the  elastic 
fcree  of  vapour  at  the  term  of  saturation  corresponding 
to  the  observed  temperature  by  /,  and  the  actual  force  of 
Tifxmr  already  existing  in  the  air  by  y^,  Mr.  Dalton 
found  under  all  conditions  of  the  atmosphere,  whether 
iii^  perfectly  quiescent  or  agitated  by  the  wind,  the  rate  of 
^.     enporation  to  be  constantly  proportional  to 

or,  in  other  words,  that  if  the  whole  tension  of  the 
^rapour  at  the  temperature  of  the  boiling  point  be  denoted 
by  F,  and  that  at  this  same  temperature  the  weight  of 
water  evaporated  in  a  minute  in  dry  air  be  denoted  by 
« ibr  a  given  unit  of  surface,  the  quantity  of  vapour  to 
be  obtained  at  any  other  temperature,  but  with  the  same 
cooditions  of  repose  or  agitation  of  the  air,  will  be  ex- 
piessed  by  the  function 

F       • 

(491.)  The  value  of  the  coefficient  m  will  of  course 
be  different  imder  different  circumstances  of  the  atmo- 
qtbere.    In  a  calm  and  tranquil  air,  as  our  Table  CIII. 


rill 


indicates,  its  value  must  be  120 ;  in  a  moderate  breeze 
150,  and  in  a  high  wind  180 ;  so  that  denoting  the 
results  of  evaporation  under  these  different  conditions  .^1!^^^'^ 
by  E,  I/,  and  E*,  we  shall  have  Fonnuta 


IRO 


(V.) 


forest!- 
mathiff  the 
rate  of  eva- 
poration on 
different 
velocities  of 
the  air. 


(492.)  These  formulae  will  enable  us  to  lesolve  some 
interesting  Meteorological  problems.  In  the  first  place 
by  knowing  the  fiinctions/'and/',  that  is  the  maximum 
tension  of  the  aqueous  vapour  for  the  observed  temper- 
ature, and  the  tension  of  the  vapour  existing  in  the 
atmospheric  beds  at  the  same  time,  and  multiplying 
their  difference  by  the  coefficient  depending  on  the 
state  of  the  atmosphere  as  to  wind,  will  at  once  deter- 
mine the  rate  of  evaporation.  If  we  take  the  case  when 
a  moderate  breeae  prevails,  and  suppose  the  tempera- 
ture 70°,  and  the  amount  of  the  observed  humidity 
in  the  air  to  be  0.388  inches  of  the  mercurial  column, 
then  the  whole  amount  of  the  elastic  force  being  0.721 
inches,  we  shall  have 

E'  =  5  (/-/O  =  5  (0.721  -  0.388)  =  1.665  grains,  Exampleof 
,    .        ,  1  .  rateofeva- 

bemg  the  rate  of  evaporation  per  minute  firom  a  cinmlar  poration  de- 
surface  of  water  six  inches  diameter  and  one  inch  deep,  tcrmined. 
under  the  circumstances  stated. 

(493.)  This  may  be  regarded  as  an  example  of  the 
direct  use  of  one  of  the  formulse,  but  they  may  be  all 
applied  to  other  usefol  purposes.  If  we  wish  to  deter- 
mine the  actual  tension  of  the  vapour  really  contained  in 
the  atmosphere  at  the  time  of  observation,  and  we  know 
by  some  previous  experiment  the  rate  of  evaporation, 
and  supposing,  moreover,  a  high  wind  to  prevail,  we 
shall  have 

E"  =  6  (/-/O, 
and  firom  which  may  be  deduced 

E" 

and  which  will  therefore  give  a  measure  for  the  actual 
humidity  of  the  air  under  the  given  circumstances  of/ 
and  E".  If  we  suppose  the  first  of  these  elements  to  be 
0.524  inches,  and  the  second  0.824  grains,  the  tempera- 
ture, as  the  value  of  /indicates,  being  60®,  vee  shall 
obtain  firom  the  particular  formula  we  have  selected 


/  =  0.524 


0.312 
6 


=  0.524  -  0.052  =  0.472  inches. 


Example  of 
the  actual 
humidity  of 
the  air  de- 
termined 
by  aid  of 
the  rate  of 
evapora- 
tion. 


and  which  may  be  regarded  as  an  exact  and  simple 
means  of  determining  the  value  of  y^. 

(494.)  We  might  also  discover  the  whole  amount  of 
humidity  corresponding  to  the  term  of  saturation  for  the 
observed  temperature,  by  previously  obtaining  the  values 
of  E  and/"  7  but  no  real  advantage  would  result  firom 
it,  as  we  are  already  in  possession  of  a  better  method  of 
determining  it,  and  even  by  a  formula  which  will  give 
us  its  value  at  any  temperature. 

(495.)  The  rate  of  evaporation  is  also  hxfluenced  by 
the  density  of  the  air,  increasing  as  that  density  lessens, 
and  exhibiting  its  greatest  degree  of  power  in  a  va- 
cuum. Mr.  Daniell,  in  an  ingenious  course  of  experi- 
ments, has  traced  the  relation  between  the  increase  of 


Whole 
tension  of 
vapour  if 
necessary. 


Rateofefa> 
poration  in* 
fluenced  by 
density  of 
theai& 
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J^Ieteor-    the  evaporating  power  and  the  diminution  of  the  atmo- 
ologf,     spheric  pressure.     For  this  purpose  he  enclosed  in  a 
w-^v"^^  glass  receiver,  upon  the  plate  of  an  air-pump,  a  vessel 
Mr.  Da-      ^^ji  sulphuric  Acid,  and  another  with  water,  and  by 
S!!«in^^  properly  adjusting  the  surfaces  of  the  two,  was  enabled 
to  maintain,  in  the  included  atmosphere  of  permanently 
elastic  fluid,  an  atmosphere  of  vapour  of  any  required 
force ;  or,  in  the  popular  mode  of  expressing  the  same 
fact,  the  air  could  be  kept  to  any  degree  of  dryness. 
The  density  of  the  air  also  in   such  an   arrangement 
could   be  varied  and   measured  at  pleasure.      There 
are  three  methods  of  estimating  the  progress  of  evapo- 
ration in  such  an  atmosphere ;  the  first  and  most  direct 
is,  to  find  the  loss  of  weight  sustained  by  the  water  iii  a 
given  time  ;  the  second,  to  measure  by  a  thermometer, 
the  depression  of  temperature  of  the  evaporating  sur- 
face ;  and  the  third  to  ascertain  the  Dew  point,  by  means 
of  the  hygrometer. 

(496.)  The  receiver  which  Mr.  Daniell  made  use  of 
in  his  first  experiment  was  of  large  capacity  and  fltted 
with  one  of  his  Hygrometers.  A  flat  dish  of  7  J  inches 
diameter  was  placed  under  it,  the  bottom  of  which  was 
covered  with  strong  sulphuric  Acid.  The  glass  bell  but 
just  passed  over  it,  so  that  the  base  of  the  included 
column  of  air  rested  everywhere  upon  the  acid.  In  the 
centre  of  the  dish  was  a  stand  with  glass  feet,  support- 
ing a  light  glass  vessel  of  2.7  inches  diameter,  and  1.3 
inches  depth.  Water  to  the  height  of  an  inch  was 
poured  into  the  latter,  the  sur&ce  of  which  stood  just 
three  inches  above  that  of  the  acid.  A  very  delicate 
thermometer  rested  in  the  water  upon  the  bottom  of  the 
glass,  and  another  was  suspended  in  the  air.  The 
sides  of  the  vessel  were  perpendicular  to  its  bottom, 
which  was  perfectly  flat.  The  height  of  the  barometer 
was  29.6,  and  the  temperature  of  the  water  56^  In 
twenty  minutes  from  the  beginning  of  the  experiment, 
the  Hygrometer  was  examined,  and  no  deposition  of 
moisture  was  found  at  26^. 

(497.)  This  being  the  greatest  degree  of  cold  which 
could  be  conveniently  produced  by  the  affusion  of  ether, 
Mr.  Daniell  repeated  the  experiment  with  a  contrivance 
which  admitted  the  application  of  a  mixture  of  pounded 
ice  and  muriate  of  lime  to  the  exterior  ball  of  the  Hy- 
grometer. In  this  manner  the  interior  ball  was  cooled 
to  0°,  without  the  appearance  of  any  dew.  The  tem- 
perature of  the  air  and  water  in  this  instance  was  58^ 
and  the  atmospheric  pressiu'e  30.5. 

(498.)  From  this  experiment,  therefore,  it  appears, 
that  in  the  arrangement  above  described,  the  surface  of 
water  was  not  adequate  to  maintain  an  atmosphere  of 
the  small  elasticity  of  .068  inches.  In  what  degree  it 
was  less  than  this,  or  whether  steam  of  any  weaker 
degree  of  elasticity  existed,  the  experiment  of  course  did 
not  determine.  We  may  reckon,  however,  without  any 
danger  of  error,  that  the  sulphuric  Acid,  under  these  cir- 
cumstances, maintained  the  air  in  a  state  of  almost 
complete  dryness. 

(499.)  In  a  second  experiment,  the  same  trial  was 
made  with  atmospheres  variously  rarefied.  ^  No  deposi- 
tion of  moisture  was  in  any  case  perceived,  with  the 
utmost  depression  of  temperature  it  was  possible  to  pro- 
duce ;  and  the  state  of  dryness  was  as  great  in  the  most 
highly  attenuated  air,  as  in  the  most  dense.  In  the 
higher  degrees  of  rarefaction,  however,  the  water  became 
frozen. 

(500.)  In  a  third  experiment,  the  water  which  had 
been  previously  exposed  to  the  vacuum  of  the  pump  to 
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free  it  from  air,  was  weighed  in  a  very  sensible  balance, 
before  it  was  exposed  to  the  action  of  the  sulphuric 
Acid  under  the  receiver.  Its  temperature  in  this  situa- 
tion was  45%  and  the  height  of  the  barometer  30.4.  In 
half  an  hour  it  was  again  weighed,  and  the  loss  by  eva^ 
poration  found  to  be  1.24  grains.*  It  was  replaced, 
and  the  air  rarefied  till  the  gauge  stood  at  15.2 ;  afler 
the  same  interval  of  time  the  loss  was  found  to  be  2.72, 
but  the  temperature  was  reduced  to  43%  The  loss  from 
evaporation,  in  equal  intervals,  with  a  pressure  con- 
stantly diminishing  one  half,  was  found  to  be  aa 
follows : 

Table  CIV. 


PrcMOie. 

Temperatare. 

ETaporatMtt 
in  Grains. 

Brglnoin;. 

End. 

30.4 

45° 

45' 

1.24 

15.2 

45 

43 

2.87 

7.6 

45 

43 

5.49 

3.8 

45 

43 

8.80 

1.9 

45 

41 

14.80 

0.95 

44 

37 

24.16 

0.47 

45 

31 

39.40 

Ri 


When  the  exhaustion  was  pushed  to  the  utmost,  the 
gauge  stood  at  0.07,  and  the  evaporation  in  the  half 
hour  amounted  to  87.22  grains.  During  this  last 
experiment,  the  water  was  frozen  in  about  eight  minutes, 
while  the  thermometer  under  the  ice  denoted  a  temper- 
ature of  37^ 

(501.)  These  results  require,  however,  some  correo-  q 
tions  for  the  variations  of  temperature  which  took  place  of 
during  their  progress.     The  rate  ef  evaporation  having  w 
been  proved  proportional  to  the  elasticity  of  vapour,  we  JJ 
must  estimate  the  latter  from  the  mean  of  the  temper-  ^ 
atures  before  and  afler  the  experiments,  and  calculate 
the   amount  for  some  fixed  temperature  accordingly. 
This  will  afford  us  a  close  approximation  to  the  truth, 
although  from  the  last  experiment  we   may  perceive 
that  the  method  of  estimating  the  temperature  of  the 
surfiace  cannot  be  absolutely  correct.     The  next  Table 
presents  us  with  the  former  results  corrected  for  the 
temperature  of  45°. 


Table  CV. 

Prewnre. 

Eraporation  in  Grains. 

30.4 

1.24 

15.2 

2.97 

7.6 

5.68 

3.8 

9.12 

1.9 

15.92 

0.95 

29.33 

0.47 

50.74 

0.07 

112.82 

•  It  will  be  remarked  by  referring  to  our  Table  GUI.  that  Ifr. 
Dalton  found  the  full  evaporating  force  of  water  at  the  temporatura 
of  450,  to  be  1.26  graint  per  minute,  from  a  vessel  of  six  incfaet 
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Notwithstanding  the  slight  irregularity  of  the  above 
series,  there  can  be  no  risk  in  drawing  from  it  the  con- 
■^  dosion,  that  the  rate  of  evaporation  is,  ceteris  paribus, 
[T  invenely  proportional  to  the  elasticity  of  the  incumbent 
HI.  air.  This  increased  evaporation  with  a  diminished  den- 
to  si^of  the  air,  will  account  for  the  high  state  of  satura- 
^  tioB  in  which  the  air  of  mountainous  Countries  is  gene- 

.^      (502.)  Mr.  Daniell  likewise  endeavoured  to  discover 

am  if.  the  elasticity  of  the  vapour  as  it  rose  from  water, 

a^  fiiried  in  any  degree  with  the  pressure  of  the  air,  or 

^    whether  any  portion  of  the  increased  evaporation  de- 

Upended  upon  that  variation.    To  determine  this  he 

^    placed  the  sulphuric  Acid  in  a  glass  having  nearly  the 

t     flune  surface  as  the  water,  the  two  being  arranged  side 

^    hf  side,  upon  the  plate  of  the  air-pump,  and  covered 

with  the  receiver.     By  many  successive  experiments  it 

WIS  fimnd,  that  the  elasticity  of  vapour  given  off  by 

water  having  a  constant  temperature,  was  not  influenced 

bf  differences  of  atmospheric  pressure. 

(503.)  It  is  also  a  point  worth  inquiring  in  what 

degne  the  temperature  of  an  evaporating  surface  is  in- 

¥"   flnenoed  by  differences  in  the  density  of  the  air.     To 

f  f*"  estimate  this,  Mr.  Daniell  attached  a  very  delicate  mer- 

o^^  cuiial  thermometer  to  a  brass  wire  sliding  through  a 

fni  eoDar  of  leathers  in  a  ground  brass  plate.     This  was 

7*    filed,  air  tight,  upon  the  top  of  a  large  glass  receivei, 

wfaidi  covered  a  surface  of  sulphuric  Acid  of  nearly  equal 

fmeiisions  with  its  base.     Upon  a  tripod  of  glass,  stand- 

iag  in  the  Acid,  was  placed  a  vessel  containing  a  little 

water,  into  which  the  thermometer  could  be  dipped 

and  withdrawn  by  means  of  the  sliding  wire,  the  bulb 

cf  the  instrument  being  covered  with  filtering  paper. 

At  the  commencement  of  the  experiment,  the  barometer 

stood  at  30.2  inches,  the  temperature  of  the  air  being 

&(P.      On  withdrawing    the    thermometer  from  the 

water  it  began  rapidly  to  fall,  and  in  a  few  minutes 

Rsdied  its  maximum  of  depression.      The  following 

TdMe  contains  the  results,  the  intervab  of  observation 

king  twenty  minutes  each. 

Table  CVIJ 


«!» 


Barometer. 

Tempera- 
ture of 
the  Air. 

Temperature 

of  the  Wet 

Thermometer. 

Difference. 

30.2 

50^ 

AV 

9' 

15.1 

49 

37 

12 

7.5 

49 

34 

15 

3.7 

49.5 

31.5 

18 

1.8 

49.5 

28.5 

21 

0.9 

49 

24.5 

24.5 

0.4 

• 

49 

23 

26 

the  temperature  been  49^.  The  surface  of  the  wet  ther- 
mometer, Mr.  Daniell  remarks,  could  not  have  exceeded 
one-fiflieth  of  that  of  the  evaporating  vessel,  and  the 
maximum  effect  was  produced  in  ten  minutes,  or  one- 
third  of  the  time,  so  that  the  weight  of  water  evaporated 
in  this  case  was  not  more  than  (.0094  grains)  one-hun- 
dredth of  a  grain.  It  will  be  seen  that  the  depression 
increased  with  the  rarei^iction  of  the  air,  but  at  a  much 
slower  rate.  This  increase  is  to  be  attributed,  however, 
not  to  the  increased  rate  of  evaporation,  but  to  the  dimi- 
nished heating  power  c^  the  air.  MM.  Du  Long  and 
Petit,  in  their  experiments  upon  the  cooling  power  of 
air,  determined  it  to  be  nearly  as  the  square  root  of  the 
elasticity ;  but  whether  the  heat  which  it  is  capable  of 
communicating  to  a  cold  body,  follows  the  same  progres- 
sion, the  experiments  which  we  have  here  recorded,  are 
not  sufficient  to  determine.  We  may,  however,  con- 
clude with  certainty  from  them,  that  the  temperature  of 
an  evaporating  surface  is  not  affected  by  the  mere  quan- 
tity of  evaporation. 

(505.)  The  only  series  of  horary  rates  we  are  ac- 
quainted with  are  those  of  Dr.  Bostock  contained  in  the 
next  Table,  and  are  the  averages  of  149  experiments 
performed  during  single  hours  on  different  days. 

Table  CVII. 


(M)4.)  Here  then  in  an  atmosphere,  proved  to  be  in  a 
stite  of  almost  complete  dryness,  we  find  that  at  the  full 
ttmospheric  pressure,  the  wet  surface  of  the  thermo- 
DJeter  was  reduced  9*^.  It  is  worthy  of  observation  how 
"mail  a  quantity  of  water  is  necessary  to  produce  this 
effect.  We  have  before  seen  that  a  surface  of  2.7  inches 
ditmeter,  lost  only  1.24  grains  in  half  an  hour,  and 
which  would  only  have  amounted  to  1.41  grains,  had 

vou  v« 


Dr.Roi*. 
tock*ii  ho- 
rary rales 
oferapo 
ration. 


Mbnthi. 

Rate  of  Era. 

poration  in 

Or  AIM  per  hoar. 

MOBtkl. 

Rate  of  Era. 

poration  in 

Grains  per  hoar. 

January .... 
February. . . 

March 

April 

May 

June 

0.287 
0.400 
0.393 

0.897 
0.930 

July 

August  .... 
September . . 

October 

November . . 
December  .. 

0.983 
0.932 
0.555 
0.346 
0.369 
0.392 

The  whole  of  Dr.  Bostock*8  experiments  embraced  the 
result  of  1 188  hours,  the  mean  evaporation  being  0.501 
grains  per  hour  ^om  a  vessel  of  two  inches  diameter. 
Of  these,  942  referred  to  the  Winter,  giving  an  average  Dedudiona 
of  0.43  grains  per  hour,  and  246  for  the  Summer,  afford-  from  thenu 
ing  a  mean  of  0.77  grains  per  hour.     The  maximum 
evaporation  in  an  hour  amounted  to  1.75  gk-ains,  and 
occurred  on  the  4th  of  August.     The  minimum  evapo- 
ration was  found  on  the  12th  of  November,  when  no 
loss  of  weight  could  be  traced.     The  greatest  Winter 
evaporation  was   found   on   the  28th  of  November, 
amounting  to  1.08  grains,  and  the  least  Summer  evapo- 
ration on  the  5th  of  August,  the  very  day  succeed- 
ing the  maximum  evaporation ;-— another  example  of 
the  sudden   and  apparently  capricious  change  of  the 
atmosphere.     Of  the  horary  observations  which  relate  Horary  ob* 
to  the  wind;  Dr.  Bostock  observes,  that  the  average  of  s4;rvatioM 
fourteen  Winter  observations,  with  the  wind  in  a  South  or  relating  to 
West  point,  gave  0.346  grains  per  hour.     Of  the  same  *^*  ''"^^ 
number  of  Summer  observations,  with  the  wind  blowing 
between   the  same  points,  0.882  grains.     Of  fourteen 
Winter  observations,  with  the  wind  in  a  North  or  East 
point,  0.546  grains  per  hour ;  and  of  the  same  number 
of  Summer  observations,  with  the  wind  from  the  same 
points,  1.03  grains  per  hour. 
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How  evapo- 
Tatbn  b  in- 
fluenced by 
height  of 
roeicurial 
column. 


HiglLaiid 
low  txiro- 
meter  less 
favourable 
for  evapo- 
ration. 


(506.)  To  discover  in  what  way  the  rate  of  evaportr 
tion  was  afiected  by  the  height  of  the  mercurial  column, 
the  barometric  scale  from  29.20  to  30.20  was  divided 
into  ten  equal  parts,  and  the  same  number  of  observa- 
tions being  made  under  each  division,  gave  the  follow- 
ing horary  rates  of  evaporation. 

Table  CVIII. 


'  Hc^ktoftbeBcrMBeter. 

in  Oraini  from  a  VrsMl  of 
two  inobw  diameter. 

29.3 

0.381 

29.4 

0.451 

29.5 

0.436 

29.6 

0.386 

29.7 

0.760 

29.8 

0.750 

29.9 

0.510 

30.0 

0.545 

80.1 

0.£i65 

30.2 

0.471 

It  would  «cem  from  these  experiments,  though  any  de- 
duction from  them,  from  their  limited  nature,  must  be 
received  with  caution,  that  either  a  very  low  or  a  very 
high  barometer  is  less  favourable  to  evaporation  than 
an  intermediate  state ;  a  result,  however,  which  is  in 
some  degree  favoured  by  the  &ct,  that  the  damp  or  wet 


weather  commonly  attendant  on  a  low  bflfometer  ifl  un- 
favourable to  evaporation ;  and  that  when  the  barometer 
is  high,  the  atmosphere  may  be  supposed  to  be  mora  ^ 
nearly  saturated  with  moisture,  and  therefore  leas  dis- 
posed to  receive  any  additional  quantity.  B 
(507.)  Of  the  horary  observations  made  with  reapeet  "^ 
to  tlM  temperature  of  evaporation,  Dr.   Bottock  hat  ^ 
given  the  results  in                                           ^  g| 

Table  CIX. 


p                    Tamp«ratar«. 

Rat«  of  Eraporatkm  per Inwr 

n  Onins  from  a  VmmL 

two  'uic)ke»  diameter. 

Below  40^  ; 

0.470 
0.352 

0.878 
I.«0O 

From  40^  to  50^ 

Prom  50°  to  60® 

From  60°to70^ 

Above  70°   

The  apparent  anomaly  in  the  results  for  the  tempef 
ature  below  40°  may  be  explained  on  the  principle ^Aat 
the  greatest  degrees  of  cold  are  generally  accompanied 
by  North  or  East  winds,  which  in  other  respects  are  the 
most  favourable  to  evaporation. 

(508.)  Of  the  monthly  observations  which  have  been  M 
made  to  show  the  progressive  rates  of  evaporation,  we  o* 
have  those  of  Dr.  Dobson,  Mr.  Dalton,  Mr.  Howard,  ^° 
and  Mr.  Daniell,  which  are  contained  in  the  several  ^ 
columns  of  the  following  Table.  te 


Table  CX. 


as 
do 


Uwtlo. 

4  jenn  in  inebisa, 
Diisietrr 

Ve««l  U  lochtt, 
LoomUir  lircFpoal, 

Mr.  IhiltDti'i 
UfAo  EifRpor*. 
tion  for  3  ycjirt 
in  intthei.    Di*«. 
itvfferof  Enpo- 

Kendul, 

Mr.  now»«i'» 

MtAn  KTAportikOH 

for  8^  f^n 

in  incbi'K. 

Diameter  of  Eva. 

^mtiug  Vf^ei  5 

iache$.    lac^iitf 

lotteibani.* 

Mf>nmf  Mean 
Tempemarfit, 

Mi**a  *l  S  jfKTM 
In  iflolic^.    pi 4' 
meftr  of  Kvapo* 
ratine-  Tru^L 
SiMAe*. 
Loealjtj  iMukta, 

MdntMy  Meaa      , 
T«mp«riivM9. 

Jaauary 

February 

March 

April ;*.. 

May 

June., 

July......... 

August.  ...... 

September  , , .  • 
October  .,.•,. 
November  « •  • , 
December.  .... 

L50in. 
1,77         ' 
2.64 
3.30 
4.34 
4.41 
5.11 
5.01 
1         3.19 
2.51 
1-51 
1.49 

1.009  in. 

0.529 

0.023 

1.495 

2.684 

2.194       1 

4.095 

3.386 

2.954 

2.672 

2.055 

1.494 

0.832 iu. 

1.613 

2.234 

2.726 

3.896 

3.507 

4.111 

3.962 

3.068 

2.208 

M68 

1.112 

36°.34 
39,60 
42.01 
47.61 
55.40 
59,36 
62.97 
62.90 
57.70 
50.79 
42,40 
38.71 

0.413  in. 

0.733       1 

1.4SS 

2.290 

3.2SS 

3.760 

3.293 

3.327 

2,620 

J.4S8 

0.770 

0.516 

36^.1 
39.0 
1         43.9 
49.9 
54.0 

59.7         I 
01.0         ' 
&1.6 

48.9       e 

42.9 

39.3 

^*^  (509.)  In  these  monthly  results  it  may  be  perceived 

foSws  ^  *^*  ^^  "^**  °^  evaporatioa  follows  in  a  general,  but  not 
neai-ly  the  Uniform  manner,  the  eonrse  of  the  mean  temperature, 
mean  tern-  In  some  years  the  evaporation  receives  a  check  in  the 
P******^*       Spring,  from  depressed  temperature,  hvA  its  energy  is 

*  In  Mr.  Howard's  results,  the  evaporating  gauge  was  at  diftient 
heights  from  the  ground. 


again  restored  by  a  renewal  of  heat.  The  frosts  of 
Spring  and  of  the  latter  months  of  the  year  aleo 
retard  it. 

(510.)    The  following  Table  exhibits  the   avera^  B 
elasticity  of  vapour  in  the  atmosphere  of  Glasgow,  ajMi  ® 
the  rate  of  evaporation  for  several  months  of  the  years 
1823,  1824,  obtained  by  Dr.  Hugh  Colquhoun.     We 
wish  such  observations  could  be  extended. 
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Table  CXI. 

TMTABd  Month. 

EtMlbityof 
Vftpoar  in  the 

lUtoof 
ETsporatioo. 

1823.    May../. 

June  • 

0.8118 
0.2987 
0.8077 
0.3766 
0.3596 
0.3126 
0.8020 
0.2481 
0.2531 
0.2314 

0.1454 
0,2746 
0.2249 
0.2143 
0.1666 
0.0782 
0.0598 
0.0253 
0.0568 
0.0720 

July 

August  

Sepftember 

October 

November 

December 

1824.    January 

February 

(511.)  According  to  Mr.  Howard,  the  evaporation  for 
tlie  lour  seasons  at  Tottenham,  with  the  corresponding 
I  temperatures,  are  as  follows  : 

Table  CXII. 


SeaMDS. 

Eraporation 
ia  Ucbe». 

Mean 
Ttmperatare. 

SDrinfiT 

8.856 

11.580 

6.444 

3.587 

48°.06 
60.80 
49.13 
37.20 

Summer   

Autumn 

Winter 

It  will  be  seen  from  these  results,  that  the  rates  of 
eraporation  are  not  proportional  to  their  corresponding 
Bean  temperatures ;  the  Spring  and  Summer  being  in 
oeesB,  and  the  Autumn  and  Winter  in  defect,  arising 
from  the  comparative  dryness  of  the  air  in  the  former 
«asoii8»  and  its  dampness  in  the  latter.  It  must  be 
borne  in  mind,  however,  that  Howard's  gauge  was  not 
always  at  a  constant  height  above  the  ground. 

J^       (512.)  The  following  Table  contains  a  few  results  of 

y^  the  annual  rates  of  evaporation. 

ijj  Table  CXIII. 

i^  London 23 .974  inches. 

JW  Tottenham 30.467 

^*  Liverpool   36. 770 

Kendal   25.158 

Glasgow 82.418 

Dr,  Thomson  is  disposed  to  take  32  inches  as  the 

inean  annual  evaporation  for  Great  Britain.     He  con- 

adeia  U  to  be  less  than  this  in  a  great  part  of  Scotland, 

*ttd  a  portion  of  England ;  but  that  it  exceeds  it  con- 

■dcrably  in  the  South-East  of  England,  and  probably 

^     iko  in  East  Lothian  and  Berwickshire. 

««       (513.)  But  few  observations  have  been  made  on  the 

HM^  nte  of  evaporation  from  the  actual  surface  of  the  Earth. 

ferf  Dr.  Hales  calculated  that  moist  earth  threw  off  only  6f 

Ji   inches  annually,  but  this  calculation  must  be  far  below 

2^    the  truth.     Dr.  Watson,  Bishop  of  Llandaff,  found  in  a 

h^^diy  season   that  there   evaporated  from   a  grass-plot 

hk     doKly  mowed,  about  1600  gallons  ia  an  acre  per  day. 


Ai  the  yean  1796, 1797»  and  1798,  Mr.  Dalton  and 
Mr.  Hoyle  undertone  an  investigation  of  the  subject. 
They  prepared  a  cylindrical  vessel  of  tinned  iron,  ten 
inch^  in  diameter,  and  three  feet  deep.  Two  pipes 
were  inserted  into  it  and  turned  downwards,  for  the 
water  to  run  off  from  it  into  bottles.  One  of  the  pipes 
was  near  the  bottom  of  the  vessel,  the  other  was  an  inch 
irem  the  top.  This  vessel  was  tilled  up  for  a  few 
inches  with  gravel  and  sand,  and  the  rest  with  good 
fresh  soil.  It  was  then  put  into  a  hole  of  the  ground, 
and  the  space  around  filled  up  with  earth,  excepting 
on  one  side,  for  the  convenience  of  attaching  bottles  to 
the  two  pipes.  The  earth  was  then  moistened  wih 
water.  For  the  first  year  the  soil  was  bare  on  the 
top,  but  during  the  two  succeeding  years  it  was  covered 
with  grass.  A  regular  register  was  then  kept  of  the 
quantity  of  water  that  ran  off*  from  the  surface  of  the 
earth  by  the  upper  pipe,  and  also  of  the  quantity  which 
descended  through  the  column  of  earth  and  passed 
through  the  lower  pipe.  A  rain-gauge  of  the  same 
diameter  was  planted  close  to  the  apparatus  to  find  the 
quantity  of  rain.  The  mean  result  of  three  years  gave 
25.158  inches,  to  which  five  inches  for  dew  being  added, 
gave  for  the  mean  annual  evaporation  from  earth  at 
Manchester  30.158  inches.  Mr.  Leslie  estimates  the  Leslie, 
daily  exhalations  from  a  sheltered  spot  in  Winter  at 
0.018  inches,  and  in  Summer  0.048  inches ;  but  this  will 
only  afford  12  inches  at  a  mean  rate  in  the  year ;  and  is 
evidently  below  the  truth.  As  far  as  our  knowledge  at 
present  goes,  it  appears  that  the  evaporation  fi-om  water 
b  the  greatest,  from  the  grassy  surface  of  the  earth, 
probably,  next,  and  from  bare  earth  tlie  least. 

(514.)  Connected  with  this  subject  Mr.  Dalton  under-  Daltou's 
took  some  experiments   to  determine   the  quantity  of  experimente 
water  in  a  given  depth  of  earth,  when  the  soil  is  at  the  ^^  *he 
point  of  saturation.     For  this  purpose  he  took  a  quan-  ^f^^ia 
tity  of  garden  soil  that  had  been  soaked  with  rain  a  day  ^  ^^gn 
before,  and  pressed  it  into  A  crucible.     It  was  then  ex-  depth  of 
posed  to  a  moderate  heat  till  it  appeared  of  the  same  eaith. 
moisture  as  garden  soil  two  inches  deep  in  dry  summer 
weather.     Afterwards  it  was  exposed  to  almost  a  red  heat 
till  it  became  a  perfectly  dry  powder.   In  the  former  case  it 
lost  one-twelflh  of  its  weight,  and  in  the  latter  one-third. 
When  it  had  lost  one-sixth,  it  did  not  appear  too  dry  to 
support  vegetation.      When  it  had  lost  two-ninths,  it 
seemed  like  the  top  soil  in  summer.     Hence  Mr.  Dalton 
concludes,  that  every  foot  of  earth  in  depth  so  saturated, 
contains  seven  inches  of  water,  and  that  it  may  part 
with  one-quarter,  or  even  one-half  of  it,  and  not  be  too 
dry  for  supporting  vegetation. 

(515.)  Experiments  on  the  evaporation  of  snow  are  Evapon^ 
by  no  means  numerous,  and  the  Philosophers  of  North-  tion  of 
em  Countries  would  perform  an  acceptable  service  by  *°**^' 
attending  in  some  deg^ree  to  it.  It  is  carried  on  in 
some  conditions  of  the  atmosphere  with  great  rapidity 
and  power.  Howard  mentions  a  case  wherein  the 
vapour  arising  from  a  circular  area  of  snow  of  five 
inches  diameter,  amounted  to  150  grains  from  sunset  to 
sunrise  in  January,  and  50  grains  more  by  the  following 
evening,  the  gauge  being  exposed  to  a  smart  breeze  on 
the  housetop.  An  acre  of  snow,  under  such  circum- 
stances, would  hence  evaporate,  in  the  course  of  twenty- 
four  hours,  the  enormous  quantity  of  nearly  64,000,000 
grains  of  moisture.  Taking  only  the  portion  evaporated 
during  the  night,  a  thousand  gallons  oi  water  were  raised 
from  the  surface  referred  to.  We  may  hence  see  why  a 
moderate  fall  of  snow  sometimes  entirely  disappears 
p2 
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during  a  succeeding  Northerly  gale,  withidttt  the  least 
sign  of  liquefectioA  from  the  surface*  It  is  worthy  of 
observation,  also,  that  in  deeper  snows,  the  surface  some- 
times becomes  curiously  grooved  and  channelled  by  the 
wind  acting  unequally  on  it  and  thus  promoting  un- 
equally the  evaporating  power.  This  phenomenon  is 
best  observed  around  the  trunks  of  trees  and  near  the 
interstices  of  palings,  or  wherever  a  stream  of  air 
acquires  an  increased  force  in  a  particular  direction. 
Wilson  found«8Dow  to  evaporate  at  27^ 

(516.)  Of  experiments  made  on  the  evaporation  of 
ice  the  principal  are  those  of  Mr.  Dalton.  A  given  quan- 
tity of  water  was  allowed  to  freeze  in  a  tin  vessel  of  six 
inches  diameter.  The  vessel  and  ice  were  then  weighed 
together,  and  exposed  in  the  open  air  for  a  certain  time, 
and  the  loss  of  weight  found.  The  following  are  his 
results. 

Table  CXIV. 


(521.)  The  most  intense  cold,  yet  observed,  is  insuf-  j 
ficient  of  itself  to  prevent  the  formation  of  vapour. 

(522.)  The  greatest  evaporation  ever  observed  by  ^ 
Howard,  in  a  single  day,  occurred  on  the  17th  of  May,  ^ 
1809,  and  amounted  to  0.39  inches,  with  the  wind  from  7 
South^East,  and  a  mean  temperature  of  67^.  ^ 

(523.)  Attempts  have  been  made  to  estimate  theo-  a  i 
retically  the  mean  daily  evaporation,  and,  among  others^  by  ^ 
Dr.  Young,  who  assumes  it  equal  to  the  tabular  num-  ]^ 
ber  representing  the  elasticity  of  the  vapour,  sometimes  ^ 
exceeding  and  sometimes  falling  short  of  it  about  mie-  qu 
fourth.     Dr.  Anderson,  also,  in  virtue  of  a  hypothesis  evi 
that  the  mean  point  of  deposition  is  six  degrees  below  the 
mean  temperature,  has  contrived  a  formula  for  the  same 
purpose,  which  seems  to  agree  pretty  well  with  observBr 
tion.     By  assuming  t  for  the  mean  temperature,  and 
f,^  0,  for  the  elastic  forces  of  vapour  corresponding  to  the 
•temperatures  t  and  t,  the  value  of  t  being  ^  —  6^  be 
deduces  the  forinula 
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According  to  M.  Schuebler  the  evaporation  from  ice 
sometimes  exceeds  that  of  water.  In  the  early  part  of 
January  he  found  it  to  be  twice  as  great  as  from  an 
equal  surface  of  water  in  the  middle  of  February,  during 
mild,  cloudy  weather.  Gay  Lussac  has  proved  the  eva* 
poration  of  ice  to  go  on  at  two  degrees  below  the  zero 
of  FahrenheiCs  scale.  The  great  beds  of  ice  in  the 
Polar  regions  must  therefore  exert  a  considerable  in- 
fluence on  the  humidity  of  the  atmosphere ;  and  the 
Of  Glaciers,  pnxress  of  evaporation  wastes  also  the  glaciers  of  the 
Alps,  and  even  the  Mer  de  Glace  must  feel  the  influence 
of  its  power. 
Evapora-  (^17.)  It  has  been  remarked,  that  evaporation  is  not 

tionnot  always  suspended  during  rain.  Howard  has  proved 
jJjJJJJ  ■JJ*-  this  by  direct  experiment.  Its  rate,  however,  is  usually 
much  less  on  those  days  in  which  rain  falls,  and  it  is 
liable  to  a  rapid  increase  immediately  afler.  Howaid, 
also,  found,  that  an  excess  in  the  rate  of  evaporation  is 
sometimes  found  to  precede  rain. 

(518.)  Evaporation  must  be  suspended  when  dew 
dnSSform-  ^S^^  ^  ^^^"™»  ^  '^^  would  be  absurd  to  suppose  the 
lotion  of  air  can  both  give  and  receive  moisture  at  the  same 
moment,  when  in  immediate  contact  with  the  evapo- 
rating surface. 

(519.)  The  calm  which  oflen  attends  a  change  of 
wind  very  sensibly  lowers  the  rate  of  evaporation.  The 
rate  also  diminishes  on  the  passing  ojflf  of  a  wind  which 
has  blown  steadily  for  some  days. 

(520.)  Sometimes  evaporation  is  checked  by  a  cur- 
current  of  rent  of  air  highly  charged  with  moisture  passing  over 
moist  air.     the  spot  on  which  the  observation  is  made^  even  Uiough 
no  rain  be  the  result. 
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E  =  365(/-0,(l+^^L_l_)).,..  (W) 

for  the  mean  annual  evaporation ;  or  the  expression 


Ai 


for  the  mean  daily  evaporation,  or  nearly 

(5d4.)  Suppose,  by  way  of  applying  this  formula,  we 
assume  the  mean  temperature  of  London  to  be  50^,  we 
shall  then  obtain  by  means  of  formula  (W) 


=  365^0.37345  —  0.30384  f 


50  -  44   \\ 
47.4  +  44// 


=  24.05  inches. 

And  we  have  before  seen,  that  Mr.  Daniell  found  it  from  ft 
actual  observation  to  be  23.974  inches,  which  is  cer-^ 
tainly  a  remarkable  coincidence. 

(525.)  As  a  more  convenient  approximation  he  fur- 
ther transforms  his  formula  into 

for  the  mean  annual  evaporation,  or 

for  the  mean  daily  evaporation. 

We  may  hence  calculate  approximatively  the  mean 
annual  evaporation  for  each  geographical  paralleL 
Such  formulffi,  however,  in  the  present  condition  of  cmt 
knowledge,  must  be  strictly  received  as  approximatioii^ 
and  as  such  they  are  to  be  very  highly  valued. 

(526.)  We  conclude  this  interesting  subject  with  tha  S 
observation,  that  equality  of  temperature  sdone  in  two  •■ 
different  years  is  not  sufficient  to  allow  us  to  infer  thai  ^ 
the  rates  of  evaporation  in  those  years  are  the  same.  ^ 
With  the  same  average  temperature  through  all  the  dl| 
months  of  the  year,  the  different  velocities  of  the  air  J 
will  at  once  introduce  diversities  of  a  very  consideraWe  J 
kind.  Indeed,  if  equality  of  temperature  alone  could  ^ 
determine  the  rate  of  evaporation,  we  might  then  sup- 
pose the  equal  temperatures  found  in  the  Spring  and  . 
Autumnal  months,    would    afford    equal    degrees   of 
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bmltan,  but  tJils  we  know  not  to  be  the  case, 
lloward  grives  an  example  iti  point  for  March  and 
October  1807,  when  Ihc  temperature  of  each  month 
was  just  42'.  hut  the  rates  of  e\ aporution  were  respect- 
ively 2.66  antl  1.86,  the  difference  being-  occasioned  by 
he  increased  humidity  of  the  air  in  the  Autumnal 
tiths  retarding  liie  evaporating  power, 

Raht* 

(5-27.)  The  humidity  so  constantly  afforded  to  the 
mir  bv  the  process  of  e\-aporation,  is  rcturnctl  ag:ain  to  the 
Earlii,  principally  by  the  agency  of  Rain.  A  variety  of 
leories  have  beenpropo»ed  to  account  for  the  formation 
Rain,  for  the  phenomena  disclosed  in  its  descent,  and 
the  many  diversities  which  it  presents  in  the  different 
limates  of  the  Earth  ;  but  none  seemed  to  account 
r  it  on  principles  at  once  simple,  satisfactar)%  and 
neral,  before  that  advanced  by  Dr.  Hutlon  of  Edin- 
r^.  In  this  theory,  Rain  was  supposed  to  result 
im  the  ining^lin^  together  of  great  beds  of  air  of  un- 
MfLl  temperatures,  differendy  stored  with  moisture, 
and  the  opinion  has  been  adopted  by  Dalton,  Leslie, 
and  other  distinguished  men. 

{b2S.}  We  have  before  seen  that  a  volume  of  air  of  a 
given  temperature,  can  be  charged  with  only  a  hmited 
portion  of  humidity,  and  that  so  long  as  the  tempera- 
ture remains  unchanged,  the  uioisture  cannot  be  aug- 
mented. We  also  know,  that  air  in  the  act  of  cooling* 
Eppf ouches  to  a  state  of  satoratioHt  and  is  disposed  to 
^  t  with  some  of  its  humidity;  and  on  the  contrary, 
that  when  heat  is  gained  at  any  time  by  it,  the  power  of 
reeeivincr  more  moisture  is  at  the  same  time  obtained. 
We  moreover  know,  that  while  the  union  of  two  vo- 
mes  of  unecptal  temperature  must  chill  the  one  and 
tJic  other,  the  former  will  resign  some  of  its 
:ure.  and  the  latter  be  disposed  to  receive  it ;  and 
the  order  of  Nature  permitted  these  opposite  coii- 
itions  of  humidity  and  temperature  to  be  precisely 
cd,  the  united  volume  might  have  preserved  its 
ure  unchanged,  and  no  portion  of  the  vapour  what- 
tver  have  been  rendered  visible-  We  have  seen*  how* 
mer,  that  while  the  temperature  slowly  mounts  by  uni- 
form arithmetical  degrees,  tlie  moisture  necessary  for 
saturation  ascends  in  a  more  rapid  geometrical  form  ; 
that  though  two  saturated  vnUrmes  of  unequal  tem- 
'tieratures,  may  by  their  union  aflotxl  a  mean  degree  of 
kcat,  a  mean  degree  of  moit^lure  cannot  result,  hut  some 
quantity  will  be  found  in  excess,  beyond  what  tbe  mean 
inperaturc  requires.  Tins  quantity,  sometimes  more 
f^times  less,  according  to  the  temperatures  of  the 
volumes,  must  be  discharged  in  the  shape  of 
ur  the  moisture  winch  the  air  cannot  support, 
ight  of  necessity  to  descend. 

(&29.)  A  mode  of  illustrating  this  Ribject  graphically 
derised  by  Hutton,  as  follows.  I^et  the  abscisses 
AB,  A  B',  tig.  7,  denote  the  temperatures  of  two  ei[ual 
portions  of  air,  and  llie  onhnates  B  C,  B'  C\  the  quaiiti- 
ti€9  of  humidity  belonging  to  them,  the  cune  C  F  C 
passtTii^  through  tlic  extremities  of  the  ordinates,  being 
f  i   the  axis  A  W,     If  now   the  extremities  Ct/ 

.,  and  BB'  be  bisected  in  D,  the  perpendicular 
DE  Will  denote  the  mean  arithmetical  measure  of  the 
mniakture  contained  in  the  mingled  volumes,  and  D  F 
the  actual  quantity  which  the  temperature  A  D  can  sup- 
port in  entire  saturation,  leaving  E  F  for  tlie  measure  of 
Uic  moisture  precipitated  by  the  union. 


(530  )  A  numerical  example  or  two,  may,  however,     Metcarv 
more  clearly  explain  this  simple  but  interesting  princi-      olugy. 
pie.     Let  it  be  required  to  mingle  two  volumes  of  air  '•^^-s.^— ^^ 
of  the  temperatures  of  40"^  and  6U°,  eaclj  being  saturated  ^'i^"»ehcal 
with  humidity.     The  force  of  vapour  at  these  tempera-  ^^^'"P**"^*' 
tnres   arc  known  to  be  respectively  0.263   and   0.524 
inches  of  the  mercurial  column.     The  cojupound  mix- 
ture will  evidently  have  a  mean  temperature  of  50^,  and 
the  mean  of  the  elastic  forces  is  at  the  same  time  0,393 
inches  of  the  same  column.     But  if  we   now  inquire 
whether  air  at  the  temperature  of  50^,  requires  an  elastic 
force  of  this   last-mentioned  magnitude  to    saturate  it 
entirely  with  vapour,  we  shall  find  that  it  does  not ;  and 
that  at  the  mean  temperature  here  referred  to,  the  mea- 
sure of  entire  saturation  is  really  0,375  inches  of  quick- 
silver.    The  difference  of  the  two  columns,  or  0.018  Measure  of 
inches  of  mercury,  is  hence  the  amoutit  of  moisture  that  "lolstui-e 
must  ,be  precipitated  in  some  way  or  other  from  the  l"^'=^^iP'* 
compouiMJ  mass. 

(531.)    To  prove,  moreover,  that  this  precipitation  preciplta- 
cannot  be  constant  for  equal  differences  of  temperature,  Hon  nut 
let  us  further  lake  the  example  of  the  temperatures  (JO^  coustantfor 
and  80°.     In  this  case  we  shall  find  the  elastic  forces  to  ^f^  of 
be  0.524  and  1. 000 ;  and  that  at  the  mean  temperature  tempera- 
of  70*^,  the  force  of  vapour  is  0.721   inches.     But  the  ture, 
mean  of  the  two  elastic  forees  is  0.762,  thereby  proving 
that  a  quantity  of  vapour  corresponding  to  0.041  inches 
of  the  mercurial  column,  must  be  discharged  tbe  mo- 
ment the  aeria!  volumes  arc  united. 

(53*2.)  An  objection  may,  however,  be  started,  that  Objectioa 
the  quantity  of  moisture  which  can  at  any  time  be  dis*  *»>  the 
charged  by  such  an  uuion  of  masses  of  air,  is  by  far  too  theory, 
small  to  account  for  the  actual  precipitations  of  humidity 
which  take  place  ;  and  the  example  of  the  mean  temper- 
ature of  the  lowest  atmospheric  stratum  may  be  referred 
to  as  a  proof,  that  were  it  to  discharge,  as  Leslie  ex- 
presses it,  by  some  internal  change  of  its  constitution, 
its  whole  store  of  moisture,  not  more  than  five  inches  of 
water  would  be  deposited ;  and  that  the  atmosphere 
must  therefore  deposit  five  or  ten  times  as  much  humi- 
dity in  the  course  of  a  year,  as  it  can  at  any  one  time 
hold  in  solution.  But  it  should  not  be  forgotten,  that  AaswercJ. 
since  only  a  very  minute  portion  of  the  vapour  contained 
in  any  of  the  atmospheric  columns  is  at  any  lime  sepa- 
rated from  the  air,  precipitation  and  evaporation  must 
rapidly  succeed  each  other,  and  that  hence  moisture  is 
in  some  degree  restored,  as  soon  as  it  is  discharged.  In 
addition  to  this  it  should  be  also  Iwrne  in  mind,  that  in 
the  currents  which  exist  at  all  limes  in  the  air,  and  which 
bring  into  union  \olumesof  very  ditlcrcut  temperatures, 
we  are  by  no  means  to  calculate  on  the  discharge  of 
owe  atmospheric  column  alone.  The  atomsof  air  which 
have  discharged  their  watery  store  over  a  given  spot, 
pass  on,  and  are  succeeded  by  others  resulting  from 
another  union,  thus  adding  the  humidity  which  they  are 
capable  of  discliargiDg,  to  the  Rain  which  has  before 
descended. 

(533.)  The  order  of  Nature,  however,  requires,  that  Ram  ■hould 
Roin  should  not  ftlways  result  from  the  mingling  together  not  nhvays 
of  opposite  currents,  and  tiie  theory  before  us  amply  con-  ^      try"i 
firms  it.     Two  volumes  of  the  temperatures  of  50^^  and  ^^t^oTpheiic 
6if  may  be   blended,    one   of  which   con  tains  vapour  currents, 
denoted  by  0.2  inches  of  mercury,  and  the  other  by  0.3,  EitaFiple*. 
the  mean  being  0.25;  whereas  the  quantity  necessary 
for  entire  saturation,  at  the  mean  temperature  of  55*^,  is 
0.443.     In  such  a  case  it  is  ob\ious  no  precipitation  can 
take  place*     One  volume,  again,  may  have  a  temper- 
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ature  of  52°,  and  be  in  a  state  of  entire  saturation,  its 
clastic  force  being  0.401 ;  but  the  volume  to  be  united 
to  it,  with  a  temperature  of  70°,  containing  moisture 
equivalent  only  to  0.599.  The  mean  amount  of  raoift* 
tare  will  therefore  be  0.495,  whereas  the  humidity  neces- 
sary to  produce  saturation,  at  the  mean  temperature  of 
61^  is  0.542,  so  that  no  precipitation  can  take  place. 
But  in  cases  where  the  mingling  volumes  are  both  en- 
tirely saturated,  however  small  may  be  the  difierence  of 
their  temperatures,  some  condensation  dependent  on 
that  difference  must  take  place.  It  is  evident,  indeed, 
that  combinations  of  this  kind  may  be  endless,  the 
absence  of  precipitation,  as  well  as  the  amount  of  it  when 
it  takes  place,  depending  on  circumstances  so  varied  and 
uncertain,  as  to  afford,  on  the  one  hand,  a  shower  so 
gentle  as  hardly  to  bear  the  designation  of  Rain,  and  on 
the  other  to  supply  the  torrents  which  occasionally 
deluge  the  Tropics.  Not  only  the  existing  state  of 
moisture  in  the  mingling  columns  must  be  subject  to 
innumerable  changes,  but  their  different  degrees  of 
heat  must  be  altered  also  ;  the  elevation  of  their  mean 
temperature  too,  as  well  as  the  extent  of  combination 
which  takes  place  among  all  the  moving  volumes,  must 
impress  necessarily  on  the  whole  of  the  phenomena  the 
greatest  diversity.  So  varied,  indeed,  are  all  these 
conditions  in  the  great  volume  of  the  atmosphere,  that 
snow  may  be  formed  at  great  elevations,  which  de- 
scending into  the  lower  regions  of  the  air,  must  reach 
the  ground  at  length  in  the  shape  of  Rain.  On  the 
other  hand  Rain  may  be  sometimes  formed  in  the  upper 
regions,  and  become  frozen  in  its  descent.  Precipita- 
tion may  also  be  actually  going  on  above,  without  any 
indications  of  Rain  below,  the  moisture  entirely  dis- 
appearing by  the  increased  warmth  of  the  lower  strata. 

(534.)  The  gfeat  test,  however,  of  a  theory  is  its  con- 
formity to  Nature,  the  capability  it  has  of  accounting 
for  the  diversified  conditions  which  appear  to  attend  on 
the  phenomenon  of  Rain, — its  generality, — the  regularity 
which  appears  to  characterise  it  in  one  region,  and  its 
enreat  uncertainty  in  others ;  and,  moreover,  the  excep- 
tions which  sometimes  appear  to  take  place  to  its 
descent  altogether. 

(535.)  We  may,  in  the  first  place,  remark,  that  it 
will  account  for  the  generality  of  Rain.  The  only  con- 
ditions, as  we  have  before  seen,  necessary  for  the  format 
tion  of  Rain,  are  those  of  unequal  temperature  and 
humidity,  both  of  which  must  exist  in  every  possible 
degree  on  a  sur&ce  so  exceedingly  diversified  as  the 
Earth's.  We  have  before  remarked,  in  tracing  the  phe- 
nomena of  vapour,  how  very  variable  is  its  distribution, 
from  the  unequal  surfaces  of  land  and  water  which  pre- 
vail, the  mountains,  woods,  and  deserts,  which  by  iniodi- 
fying  the  temperature,  tend  to  produce  a  greater  or  less 
saturation  of  the  atmospheric  columns ;  and  as  we  shall 
hereafter  see,  the  great  effects  of  variable  winds  in  trans- 
porting this  humidity  in  every  direction,  and  by  num- 
berless currents  in  every  locaUty  and  at  every  altitude, 
blending  together  the  vapour  raised  in  different  climes, 
and  thus  producing,  according  to  the  theory  that  has 
been  advanced,  sufficient  causes  for  precipitations  of  rain 
more  or  less  abundant  in  every  zone.  Over  all  the 
globe,  therefore.  Rain  should  occasionally  happen,  and 
with  greater  diversity  as  the  disturbing  forces  are  more 
considerable.  In  places  situated  near  land  and  water 
unequally  distributed,  and  where  the  atmospheric  strata 
are  much  broken  and  interrupted,  either  by  their  contact 
with  the  irregular  masses  rising  from  the  ground,  or  by 


the  unequal  temperatures  which  sepanfee  the  diflerent  li 
waters  of  the  Globe,  variable  Rains  should  be  most  abun-  < 
dant  ^^ 

(586.)  Again,  in  those  regions  of  the  Earth  in  which 
the  movements  of  the  atmosphere  are  more  imiform,  we 
may  naturally  look  for  a  greater  uniformity  in  the  de- 
scent of  Rain.  The  great  atmospheric  currents  produced 
by  the  trade-winds,  must  in  some  region  or  other  pro- 
duce a  mixture  of  different  portions  of  the  fluid  mass, 
and  if  Rain  be  the  result,  we  must  conclude  that  the 
mingled  masses  of  air  have  been  sufficiently  saturated 
with  moistnre,  and  of  different  temperatures.     This  we  Peri 
know  to  be  the  case,  there  being  periodical  descents  of  dcK 
Rain  which  harmonize  with  the  causes  here  assigned  to  ^"^ 
them. 

(537.)  According  to  the  theory  also  under  considera- 
tion, the  Islands  situated  under  the  line  in  the  Indian 
Ocean,  should  form  to  themselves  conditions  of  periodi- 
cal condensation,  corresponding  to  the  diurnal  influence 
of  the  Sun,  and  the  nocturnal  motions  which  take  place 
in  the  ah*.  And  this  is  observed  to  be  the  case.  The 
sea  and  land  breezes  which  every  day  occur,  by  the 
blending  together  of  opposite  currents,  occasion,  in  ooor 
ditions  favourable  to  the  condensation  of  vapour,  either 
always,  or  at  particular  seasons,  the  daily  phenomenon 
of  Rain.  These  conditions,  it  is  true,  are  not  alwaj's  to 
be  found  where  the  periodical  currents  exist ;  but  it  can« 
not  be  unreasonable  to  suppose  that  a  sufficient  supply 
of  aqueous  vapour  exists  in  those  regions  in  the  air,  nor 
that  in  the  great  system  of  diurnal  currents,  there  may 
not  be  some  portions  mingled  together  of  imequai  teiii« 
peratures. 

(538.)  In  like  manner.  Dr.  Hutton  accounts  for  the 
periodical  rains  which  occur  upon  the  different  coasts  of 
the  Peninsula  of  India.  In  the  great  range  of  the  tro- 
pical regions  of  Africa  and  Asia,  the  rivers  indicate  that  it 
rains  in  the  Summer  solstice,  and  that  fiiir  weather  resuRs 
firom  the  removal  of  the  heating  cause.  The  air  elevated 
by  the  intense  power  of  the  solar  heat,  has  its  place  sup- 
plied by  that  which  has  been  transported  from  the  neigh« 
bouring  seas.  But  arrived  here  upon  a  heated  continent, 
this  humid  air  must  be  elevated  into  the  higher  regions 
of  the  atmosphere,  and  either  be  transported  from  thence 
towards  the  Poles,  there  to  be  gradually  condensed  as 
the  depression  of  temperature  goes  on,  or  it  must  fall 
again  in  rain  on  the  surfoce  from  which  it  was  raised. 
On  the  first  supposition,  no  Rain  should  be  found  to 
take  place  in  these  regions  in  the  Summer ;  and  the 
rivers,  by  which  we  are  alone  able  to  judge  of  the  phe- 
nomenon, should  be  found  in  their  lowest  state  afler  that 
season.  But,  as  all  authorities  concur  in  stating  the 
opposite  to  this  to  be  true,  the  rivers  being  then  swollen, 
it  follows  that  the  humid  atmosphere  which  has  adr 
vanced  from  the  sea,  must  have  its  vapour  condensed  .^ 
upon  the  heated  continent  at  the  time  of  the  Summer 
solstice.  Indeed  it  is  a  well-known  fact,  that  the  heavy 
Rains  which  fall  in  India,  always  take  place  during  the 
shifting  of  the  Monsoon,  and  while  they  last  the  winds 
are  always  variable. 

(539.)  The  Summer  Sun,  however,  which  proves  a 
cause  of  Rain  in  some  regions  of  the  Earth,  in  which  neig^ 
bouring  seas  affording  a  great  evaporation  exist,  in  other 
regions  becomes  the  cause  of  drought,  where  the  eva- 
porating power  is  less,  or  is  supplied  from  a  more  dis- 
tant source.  A  continent  less  abundantly  supplied  with 
vapour  than  the  tropical  parts  of  Africa  and  Asia,  when 
heated  by  the  fiill  power  of  the  Summer  Sun,  ought  to 
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be  more  disposed  to  drought  than  Rain,  unless  some 
transient  streams  of  air,  properly  chained  with  moisture, 
shonli  reach  the  place,  and,  by  being  blended,  occasion 
the  descent  of  Rain.  Such  a  phenomenon,  however, 
oonld  not  be  regarded  as  a  general  season  of  Rain.  On  the 
dedine  of  Summer,  the  ai»  approacbes  saturation,  and 
becomes  disposed  to  produce  Rain  with  every  mixture 
lemilting  from  unequal  temperatures.  Henee  a  source 
of  Autumnal  Rains  and  Winter  snows,  which  may  fall 
with  all  the  uniformity  of  tropical  Rains,  and  the  effect  is 
mnBested  in  the  regular  covering  of  the  Northern  con- 
tinental regions  with  snow,  an  event  which  happens  with 
90  much  constancy,  that  it  may  be  regarded  as  analogous 
to  a  periodical  Rain. 

(540.)  We  have  before  remarked,  that  precipitation 
is  not  at  all  times  the  result  of  the  mingling  together  of 
cfipoBite  currents,  and  the  Sahara  of  Africa,  the  low 
ooBsts  of  Caraccas,  Egypt,  and  a  portion  of  the  coast  of 
Fern  have  been  instanced  as  places  where  it  never  rains. 
Aoeoiding  to  some  authorities,  a  South- West  wind  con- 
^tuittf  prevails  at  the  latter,  although,  according  to 
flfaen^  it  vmriet  between  the  South-West  and  South 
Sooth- Wert  points  of  the  compass.  Now  a  wind  con* 
imtly  imilbnD,  or  nearly  so,  must  either  produce  oon- 
flut  precipitation,  or  no  Rain  at  all ;  and  since  the  pre- 
tailiDg  wind  here  alluded  to,  passes  from  a  colder  into  a 
region,  and  thus  becomes  more  and  more  re- 
from  the  term  of  saturation,  it  follows  that  the 
of  the  wind  insures  the  permanence  of  the 
loolt.  But  although  no  Rain  falls  in  the  lower  regions 
ifPero,  the  atmospheric  corrents,  as  they  move  on,  must 
rt  length  reach  the  lofty  summits  of  the  Andes,  where 
■wting  with  a  diminished  temperature  they  undergo 
ipodenaation,  and  occasion  those  almost  constant  prectpi^ 
lalioBB  with  which  those  monntainous  regions  abound. 

<&41.)  The  rare  occurrence  of  Rain  in  the  constant 
Inde-winda,  may  also  be  regarded  as  an  indirect  con- 
iraalion  of  the  theory.  The  aqueous  vapour  rising  into 
the  higher  atmosphere,  and  flowing  to  the  North  and 
South,  without  accumulation,  on  account  of  the  steadi- 
nesB  of  the  temperature  and  the  uniform  direction  in 
which  the  vapour  moves,  occasions  no  formation  of  Rain. 
But  beyond  the  boundaries  of  these  winds,  precipitations 
are  very  abundant.  Not  only  the  vapour  becomes  sub- 
ject to  a  rapidly  decreasing  temperature,  but  the  variable 
winds  are  constantly  bringing  atmospheric  masses,  pos- 
lened  of  the  necessary  conditions  of  humidity,  into  union 
with  each  other. 

(542.)  That  the  greater  portion  of  the  Earth  should  be 
finnd  destitute  of  Rain,  would  certainly  militate  against 
the  theory  we  have  been  anxious  to  explain ;  but  that  a 
few  spots,  having  no  diversity  of  climate,  should  be  found 
without  it,  confmns  rather  than  invalidates  it.     In  such 
instances  the  conditions  necessary  for  the  precipitation  of 
homidity  do  not  exist 
I      (543.)  The  theory  of  Hutton  has,  however,  been  in 
I  some  degree  questioned  by  Mr.  Howard ;  but  while  this 
*  distiaguished  Meteorologist  seems  to  doubt  the  possibility 
of  an  intimate  mixture  of  large  masses  of  the  atmosphere, 
to  the  extent  which  the  hypothesis  of  the  Scotch  Philoso- 
pher rehires,  and  that  in  Summer  different  currents 
ttay  be  detected,  flowing  **  quietly''  over  each  other, 
vitiMHil  any  *'  extraordinary  precipitation,  or,  in  some 
OMs,  without  any  turbidness  at  all,  during  several  sub- 
Kqncnt  days  of  fair  weather,"  yet  he  afterwards  admits 
tt  **  matter  of  experience,  that  the  contact  and  opposition 
of  different  currents,  charged  with  aqueous  vapour  and 


difiering  in  temperature,  is  largely  concerned  in  the  pro- 
duction of  our  vernal  and  estival  Rains."  And  with  re- 
spect to  the  absence  of  precipitations  in  Summer,  under 
the  drcumstanoes  referred  to,  we  are  by  no  means  cer- 
tain that  either  the  conditions  of  humidity  or  temper- 
ature, necessary  for  the  formation  of  Rain,  existed  at  the 
time ;  and  we  have  before  proved,  that  not  every  union 
of  the  atmospheric  ecdumns  will  of  necessity  produce  it. 
Mixture,  he  thinks,  may  take  plaoe  to  a  certain  degree 
and  accelerate  precipitation,  but  he  cannot  regard  it  as 
"  a  necessary  previous  condition."  He  considers  "  the 
great  and  universal  cause  of  Rain  in  our  latitudes,  to  be 
the  depression  of  ike  temperature  of  vapour  alone  f* 
whereas,  in  such  an  Island  as  Great  Britain, — and  we 
would  by  no  means  be  supposed  to  limit  the  assertion  to 
that  little  spot, — ^the  very  seat  as  it  were  of  variable 
winds,  and  consequently  of  the  motion  of  masses  of  air 
unequally  stored  with  vapour,  and  of  unequal  tempera* 
tures,  the  theory  of  Hutton  seems  most  abundantly  con- 
firmed ; — "  frequent  showers,"*  as  Howard  observes, 
"  without  extreme  quantities  of  Rain  &lling  at  one  time — 
the  dimate  of  the  country  inclining  towards  moisture." 
We  may  add  here,  also,  what  is  matter  of  common  noto- 
riety, that  steady  dry  weather  is  always  accompanied  by 
some  uniform  direction  of  the  wind,  whereas  in  rainy 
weather  the  winds  are  unsteady  and  variable. 

(544.)  Amidst  the  seeming  diversities,  however, 
which  characterise  the  descent  of  Rain,  and  which  im- 
press on  particular  localities,  qualities  which  seem  to 
set  all  investigation  at  nought,  we  may,  nevertheless, 
infer  from  those  general  inquiries  before  advanced  re 
specting  the  distribution  of  moisture,  that  the  maximum 
descent  of  Rain  ought  to  be  found  in  the  Equ^rial 
regions,  and  that  apart  from  all  the  disturbing  causes 
whidi  more  or  less  influence  its  formation  and  descent, 
there  ought  to  be  a  diminution  in  its  quantity  from 
those  regions  to  the  Poles. 

(545.)  In  a  general  way  we  may  be  said  to  know  tnc 
mean  quantity  of  moisture  existing  in  the  different  atmo- 
spheric columns  for  all  the  parallels  of  latitude ;  and 
that  since  the  cause  of  the  descent  of  Rain  may  be  re- 
solved into  temperature  only,  we  might  determine  its 
whole  amount  at  a  given  place,  provided  we  knew  all 
the  varied  circumstances  of  temperature  to  which  the 
atmosphere  above  it  is  subject.     But  the  present  con- 

*  Some  places  have  obtaiaecl  a  particular  character  fur  Rain,  and 
among  oithen  Plymouth.  Tlie  fulWiiig  rhymes  are  popular  in  the 
Wot,  and  thou{rh  their  Author  has  attributed  to  each  of  the  f^nak 
Cardinal  winds,  the  power  of  bringing  Raiu,  yet  the  Pliilosopher, 
bound  by  more  rig  d  rules  than  the  Poet,  will  at  once  recognise  in 
them  a  confirmation  of  the  theory  of  Hutton.  At  Pl}Tnouth,  the 
winds  are  rery  variable,  but  the  i»revailing  one  is  South-West  for 
by  far  the  major  part  of  the  year  j  and  at  Penzance,  an  equally 
variable  climate,  and  not  a  degree  and  a  half  to  the  West,  the  pre- 
vailing wind,  according  to  the  accurate  Tables  of  Mr.  Giddy,  the 
Curator  of  the  Royal  Geological  Society  of  Cornwall,  is  North- 
West  Here  then  are  two  winds,  to  say  nothing  of  the  others, 
or  of  the  jwculiar  configuration  of  the  land,  which  by  their  union 
must  prove  constant  sources  of  Rain  to  the  whole  of  the  peninsula 
over  which  they  jiass.  The  theory  of  Hutton,  however,  does  not  rest 
on  a  single  example.  Innumerable  instances  might,  if  necessary, 
be  found. 

The  South  wind  always  brings  wet  weather; 

The  North  wind,  wet  and  cold  together. 

The  West  wind  always  brings  us  Rain ; 

The  East  wind  blows  it  biick  again. 

If  the  Sun  in  red  should  set, 
The  next  day  surely  will  be  wet  j 
If  the  Sun  should  set  in  grey.. 
The  next  will  be  a  Rainy  day. 


There 
ought  to  he 
a  diminu- 
tion of  Raia 
from  the 
Eqoetorto 
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dition  of  our  knowledge  will  not  enable  us  to  estimate 
the  temperature  of  the  different  atmospheric  strata  on  a 
given  day ;  and  hence  all  that  we  can  do,\[iust  be  to 
compute  the  probable  quantity  of  Rain,  on  the  suppo- 
sition that  some  general  circumstances  of  temperature 
influence  the  atmosphere  througfeut.  Under  condi- 
tions like  these,  precipitations  more  or  less  abundant, 
according  to  the  mean  conditions  of  vapour  existing  in 
the  different  atmospheric  columns,  ^1  be  the  result 
There  must  be,  moreover,  a  relation  of  some  kind 
between  the  vapour  imparted  by  evaporation  to  the  air,;_ 
in  a  given  time,  and  the  humidity  discharged  in  the^ 
shape  of  Rain  and  dew  from  it ;  but  whatever  that  nla- 
tion  may  be,  it  hardly  follows  in  the  trouble*  volume  of 
the  atmosphere,  that  it  is  constant  even  for  the  same 
latitude.  There  is  a  mean  evaporation,  and  the  air  will 
support  in  a  mean  state,  a  given  pottion  of  vapour ; 
and  as  we  have  before  remarked,  that  vapour  is  always 
very  much  less  than  the  mean  result  of  evaporation 
affprds.  The  whole  amount  of  evaporation,  therefore, 
be,ing  some  multiple  of  the  vapour  contained  in  the  air 
at  a  given  time,  we  may  denote  the  relation  by  the  equation 

E  =m0, 
where  E  denotes  tbe  whole  amount  of  evaporation,  m 
the  quantity  of  moisture  contained  at  one  time  in  a 
column  of  air  whm  entirely  saturated,  and  ^  a  func- 
tion whose  value  IS  dependent  on  the  imtionVhich  the 
element  m  bears  to  E. 

(546.)  By  making^the  function  0  constant  for  every 
latitude.  Dr.  Ander^  supposed  that  we  might  approxi- 
mate in  some  degree  to  th&|pean  amount  of  Rain  in  every 
latitude,  by  multiplying  the  aqueous  columns  which  re- 
present the  columns  of  vapour  existing  in  every  latitude 
by  it.  In  this  way  he  computed  the  Table  he  has  given 
in  his  able  Article  on  Hygrometry  before  quoted,  and  in 
vrhiA  he  makes  the  Equatorial  Rain  amount  to  73 
inches,  the  rain  in  the  parallel  of  45®  to  29|  inches,  and 
that  at  the  Pole  llj^  inches  nearly.  These  results, 
however,  as  Brewster  has  remarked,  are  far  from  aiv 
proaching  the  truth ;  and  that  supposing  tho  formula  m 
temperature  to  be  corrected  on  which  the  computation 
is  founded,  it  will  even  be  then  further  removed  from  the 
truth,  as  the  annual  amount  of  Equatorial  Rain  would 
then  only  amount  to  6^  inches,  whereas,  as  we  shall 
presently  see,  it  is  really  much  greater. 

(547.)  A  formula,  contrived  with  a  similar  object  in 
^ew,  has  been  also  given  in  the  Article  Physical  Geo- 
graphy, contained  in  the  Supplement  to  the  Enryclo^ 
pedia  Britannica^  in  which  the  author  supposes  83 
inches  to  be  the  amount  of  the  Equatorial  Rains,  and  8 
that  of  the  Polar,  the  formula  thus  assfuning  the  shape  of 

^         88  (rad.  —sin.  lat.)  +  8  ..!...  (X)  ; 
but  this  will  be  found  to  deviate  very  widely  from  the 
truth  within  the  Tropics. 

(548.)  Humboldt  with  more  propriety  fixes  the  Raiii 
at  the  Equator,  and  in  three  several  latitudes,  as  in  the 
following  Table. 

Table  CXV. 


But  even  here  it  is  doubtful  whether  the  amount  of  th*     M« 


tropical  Rains  is  sufficient,*  if  the  results  of  the  next      •Jj 
Table  can  be  relied  on.  r*T 

^  ttopic 

Ma 

AnoD 


Latitude. 

Mean  Annual  Depth  of  Rain. 

19 
45 
60 

96  inches. 

80 

29 

17 

^    Table  CXVI. 

'7^ 

Place. 

Latitude. 

Atoonntof 
'Tlmin  ia 
iochea. 

Coast  of  Malabar. . 

Granada 

Cape  Frai|ois .... 

Calcutta 

Rome    

England 

Petersburgh 

Uleaborg 

j  Mean  latitude  \ 

1  about  1 11^  N.j 

12'' N. 

19*^  46'  N. 

22°  23'  N. 

41**  54'  N. 

50°  to  55°  N. 

59°  16'  N. 

65°  1'  N. 

123.  rf* 

126 
120 

81 

39 

31 

16 

13i 

(549.)     Such  anomalies  as  these  jgjiay  well  inswe  us 

with  caution  respecting  theoretical  aissumptions  mmed  ontb 


independent  of  observations.  The  relations  of  temper-  < 
ature,  which  seem  to  guide  other  phenomena  with  accu-  ^"^ 
racy  within  some  tolerable  Umits,  here  absolutely  for-  JJJJ^ 
sake  us;  and  we  cannot,  with  any  propriety,  connect  either  of  Ba 
the  Rain  at  the  same  place  with  its  average  mean  tern* 
perature,  or,  passing  ftora  one  geographical  parallel  to 
another,  trace  any  visible  relation  between  the  mean 
temperatures  of  those  parallels,  and  the  average  pr^ 
cipitations  of  Rain  upon  them.  If  we  take  the  results 
of  an  excellent  series  of  observations  made  on  the 
Malabar  coast  from  1810  to  1823  inclusive,  as  an 
example  of  the  prodigious  aberrations  which  the  Rain 
undergoes,  while  the  annual  temperature  oscillates 
within  very  moderate  limits,  we  shall  have  a  striking 
instance  of  the  truth  of  the  remark.  The  annual  results 
both  of  the  Rain  and  of  the  temperature  are  contained  in 
the  next  Table. 


Table  CXVII. 


Date. 

Annual  Amonnt  of 
Rain  in  inches. 

Annual  Mean 
Temperature. 

1810 
1811 

1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 

125.90 
104.90 
102.70 

93.85 
115.10 
133.40 
100.00 
136.70 
169.19 
135.47 
147.18 

98.44 
145.60 
121.67 

80°.16 
80.13 
80.50 
80.35 
78.56 

78.  ei 

79.00 
81.00 
80.78 
80.92 
82.25 
81.50 
82.00 

Mean  • 

123.50 

80.4 

ObH 

tiou 


*  The  inhabitants  of  our  temperate  climes  have  a  sort  of  timidity 
respecting  the  amount  of  tropical  Rains.  Malte-Bnin  xemaiksy 
that  <<  the  European  bom  to  the  North  of  the  Alps,  is  ready  to  fona 
a  false  idea  of  the  character  of  the  zone  lying  between  the  fortieth 
and  twenty- fifth  degrees  of  latitude."  With  how  much  greater  rcft- 
ton  might  this  be  said  with  regard  to  the  whole  of  the  Equatorial 
regions. 
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H«re  there  are  deviations  between  tlie  results  of  two 
5ears  amotuiiiriir  to  more  than  75  inches  of  Rain,  at  a 
lime  when  ihe  difference  of  the  mean  temperature  of  the 
same  years  does  not  amount  to  a  scftede  degree.  And 
90  oXm  with  deviations  from  the  aveKge  mean  temper- 
ature at"  the  whole,  not  amounting  1^  two  dein|^of 
Fahrenhdlip  scale,  there  are  differences  fiom  tliea^Kge 
result  ofWImipoiedinn^  45  inches. 

(^50.)m\s  a  contrast^  however,  to  these  results  for 

-  llui|lf alabar  coast,  let  us  take  the  case  of  Manchester 

.i^^^rded  by  Dalton  in  the  following  Table,  and  we^ 

find  that  with  quite  as  much  yuironnity  in  the. 

results  of  temperature,  we  have  i|*»iif»ncli   higher 

^diq^ree  of  regularity  in   those  of  Rain  A  The  greatest 

^emtion  firom  the   mean  temperature  amounts  only  to 

2.3,  and  that  of  the  Rain  but  to  7.689,  just  a  sixth  part 

of  that  found  in  the  Tropics. 

Taele  CXVIII. 


-      Yc*n. 

Mcui 

1802 

1803 

1804 

1805 

1806 

1807 

1608 

1809 

1810 

1811 

1812 

1813 

1814 

18lSi« 

1816 

1817 

I81B 

47.4 

47.2 

48.2 

48.0 

47.5 

47.0 

47.6 

47.3 

47.4         1 

49.3 

47.1 

48.3 

45.4 

46.2 

47.2 

48.5 

49.7 

35.737 
27.472 
29.310 
27.542 
33.495 

31.156 

3V.  726 
34.000 
33.82S 
31.34U 
37.506 
40.285 
36.412 
34,566 

Mean  .... 

47. 6 

33.596 

&• 


n^i 


There  seems  a  greater  probability,  therefore,  of  arriv- 
iag"  at  correct  conclusions  respecting  the  phenomena  of 

»  Eain  in  itie  temperate  regions  ofthc  world,  than  in  those 
of  ihe  Tropics.  Mr.  Howard  has  remarked  with  regard 
to  Uie  atmosphere  of  London,  that  the  warm  years  are 
unilbnnly  dry,  or  below  the  average   in   Rain,  and  the 

9Ud  ones  uniformly  wet,  or  above  the  average;  and 
diai  there  is  probably  in  this  region  of  the  Earth  a  close 
cmmection  between  the  mean  tem|}eratiire  of  many 
yeaz^^md  the  Rain  at  the  £arlh*8  surface  which  attends 

(551.)  That  the  Riun,  however,  does  in  some  way  or 
otiier  decrease  with  the  latitude  is  apparent  from  t[ie 
comparison  of  what  may  be  termed  neighbouring  dis- 
tricts. In  Schow's  inquiries  conceTning  the  two  great 
»  difisions  of  Europe  situated  to  the  North  and  South  of 
the  Alps,  he  fixes  at  25  inches  the  mean  annual  amount 
of  Rain  for  the  former,  and  35  inches  for  the  latter, 
ilthough  these  numbers  must  not  he  taken  as  measures 
of  the  comparative  humidities  of  the  two,  on  account  of 
the  effects  of  snow  being  omitted  in  the  former.  Tbe 
iame  excellent  authority  also  adds,  that  the  Rain  de- 
Keods  more  slowly,  and  with  grt:ater  umtbrmity,  ia  the 

TOL.  V. 


region  to  the  North  of  the  Alps,  that  in  <hat  to  the 
South.  Tta  torrents  which  burst  suddenly  from  the 
clouds  in  Wki  part  of  Europe,  recatl,  says  he,  the  phe- 
nomena of  the  rainy  season  in  the  Tropics.  And  as  a 
contrast  also  between  our  clirnute  and  the  climates  of 
the  Ecjuat^ir,  and  affiirtling  an  indirect  confirmation  of 
the  decrease  of  Rain  with  the  increase  of  the  latitude, 
we  may  add  the  remark  of  Malte-Brun,  that  while  here 
the  drops  of  Rain  are  only  a  feit{»,lines  in  diameter,  ia 
the  torrid  zone  they  reach  sometimes  almost  to  an  inch. 
.  (552,)  It  is  not  impossible  but  future  observations 
may  prove  tliat  the  greatest  amount  of  Rain  is  not 
fauid  at  the  Equator  itself;  and  as  the  land  appears  to 
influence  so  cousiderabiy  all  the  precipitations  of  mois- 
ture, that  the  line  of  maximum  Rain  will  be  found  in 
some  irregular  plane  to  the  North  of  it. 

(553.)  The  magnitudes  of  what  may  be  called  the 
tropical  rivers  uHbrd  additional  evidence  of  an  in- 
direct kind,  that  the  amount  of  Rain  is  the  greatest  in 
those  climes.  There  must  be  a  relation  of  some  kijid 
or  dlher  between  the  annual  fall  of  Rain  and  the  dis- 
charge of  rivers.*  Mr.  Dalton,  indeed^  deduced  from 
some  of  his  inquiries  respecting  Rain  and  evaporation, 
that  in  England  the  Rain  and  the  dew  are  equivalent 
to  the  quantity  of  water  carried  off  by  evaporation  and 
by  the  rly&rs ;  and  he  infers  from  it,  that  as  Nature  acts 
upon  gei4^l  ^^t  ^t  ought  to  be  regarded  as  the  case 
in  every  other  Country  till  the  contrary'  is  proved.  This 
conditional  equation,  though  deduced  from  very  limited 
experiments,  would  seem  in  a  high  degree  probable.  It 
seems  reasonable  that  the  qviaiitity  of  humidity  dis- 
charged on  a  given  surface  in  the  shape  of  Rain  or 
dew,  should  in  some  way  or  other  escape  from  it,  either 
by  evaporation  or  the  discharge  of  rivers;  and  it  is 
worthy  of  observation,  that  Nature  seems  to  have  made 
a  provision  of  some  sort  for  it,  in  the  sujieriur  discharge 
of  the  rivers  we  have  referred  to.  We  know  that  the 
proportional  discharge  of  these  rivers,  excetuls  those  of 
the  temperate  regions,  and  hence  confirms  the  indirect 
evidence  we  have  adverted  to. 

(554.)  In  thus  endeavouring  to  connect  the  fall  of  Rain 
with  the  latitude,  it  is  by  no  means  intended  to  infer  that 
the  descent  is  constant  through  the  whole  range  of  the 
sameparalleL  In  the  instance  of  the  Malabar  observa- 
tions be  fore  alluded  to,  the  average  of  which  is  123  i  inches, 
we  can  hardly  suppose  the  same  extraonlinar}'  fall  to  pre- 
vail throughout  the  whole  of  that  parallel,  in  the  middle  of 
the  Atlantic  or  of  the  Pacific,  because  the  average  descent 

♦  The  diichargefl  of  riveri^  pArtictiljirly  thoM  bvtoni^iig  to  the 
tropical  wgions,  are  far,  however,  from  bving  tmirann,  nor  ar«  th© 
iuperficial  extents  of  tUfir  basins  by  any  means  constant.  In  Rcn- 
oelPs  Paper  on  the  Ganges  ami  Burrampooter  river%  Phil  Tram, 
irSl,  he  rumarkit,  that  their  courses  arv  conttuually  altering,  steep 
li&nJti  t>ein|;  fann^  on  ihn  xid^s  which  Have  concave  funuv^  and 
nhclvjRg  sides  on  tho«ie  which  are  convex.  The  outlet  oftheJ«l- 
Itnghy  river  has  p^adually  removud  three-qiiailers  of  a  mile  fur- 
ther down  tha  Ganges ;  and,  according  lo  two  surveys,  made  of 
a  part  of  the  adjacent  bank  of  the  Gati^s,  at  an  interval  of  nine 
year«.  the  breadih  of  n  mile  and  a  half  had  been  washed  ftway. 
A  mile  in  ten  or  twelve  years  is,  Hennel  thinks,  the  utuml  rate  of  en* 
croacbment,  where  the  current  strikes  with  the  greatest  force. 
Some  of  the  Bengal  rivers  have  indeed  totally  changed  thsif 
conrves.  The  Cosa  river,  equal  to  the  Rhine  in  magnitude,  onoe 
ran  by  Puroeah^  and  joined  the  Ganges  opposite  Rajemal.  Its 
junction  is  now  forty-five  miles  higher  up.  Gour,  the  ancient  Capi- 
ta] of  Beagal,  once  stood  oa  Ihe  hanks  of  the  Ganges.  These  are 
the  powers,  as  Malte-Bma  obeerrei,  which,  set  m  motion  by  the  haod 
of  Nature  herself,  and  in  wKosq  operations  ages  arc  accounted  at 
moments,  produce  same  of  the  grewt  changers  which  hut©  takea 
place  on  the  surface  of  the  Globe. 
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•lU          ^.            ^ ^    M  E  T  E  O  R  O  L  O  G  Y.  ^ 

Meteor-    of  Rain  on  the  sea,  is  in  gc^h^^  ^^^^  ^^^"  ^°  ^^^  ^m^>  ^^  Europe,  has  an  annual  fall  of  no  less  than  63.1 

ology-      and  certainly  so  in  the  case  we  have  cited,  jjMuenced  as  inches.     If  we  take  also  the  mean  result  for  Toulor 

^— V^  the  humidity  must  be  by  the^  turroundin^^ountains,  Marseilles,  Aix,  Montpellier,  Aries,  Nismes,  Cavailloc 

Descent  of   ^^^^  ^^^  woods  which  more  or  less  cover  them.     The  and  Avipion,  pli^^  situated  between  the  parallela  c 

seaTeM^       same  principle  is  morelver  confirm^  by  the  well-known  43®  and  44**  North,  and  but  little  raised  above  the  sei 

than  on        Atct,  that  the  fall  of  Rain  on  tlftp  sea-coast,  is  much  aii^Lpompare  it^with   a  similar  mean   derived  frou 

land.           more  considerable  than  in  places  in  other  respects  simi-  Orange,  Viviers,  Lyons,  Villefranche,  ^^VF  ^^  ^^ 

Fall  of        larly  circumstanced  in  the  interior.     According  to  some  neva,  found  between  the  parallels  of  44®»an<rl6°  Nortli 

^^  °^       authorities,  the  moistttre  of  the  air  dttl(»ses  in  a  sort  of  but^tuated  on  higher  ground,  we  shall  fimilrthe  sam 

TOoiTcon.    geometiical  series  in  proportion  as  it  is  progressively  re-  truth  confirmed,  the  first  meMi  amounting  but  tu|fi.< 

sidenble      moved  from  the  sea,  losing  one-third  of  its  moisture  ii^^nches,  and  the  latter  to  34.3  inches.     So  also  in  affie 

thai^        the  first  four  or  five  hundred  miles,  a  third  of  that^of  places  to  the  North  of  the  Alps ;  viz,  Carlsnihe,  Mao 

lio'^l^'       which  remains  for  another  interval  of  the  same  kind,  jfeid  heim,  Stuttgtod,  Wurtzburg,  Augsburg,  and  Regeni 

Decrease  of  so  on  ;  but  such  a  ratio  must  in  a  great  measure  be  burg,  the  mean  amount  of  Rain  is  25. 1  inches ;  wherea 

moisture      conjectural.     We  have  a  comparison  by  the  indefatigable  for  Zurich,  Bern,  Lausanne,  Peissenberg,  and  Tegenue< 

•omefVom    ^^^^^'  made  between  the  sea-coast   and  the  interior,  raised  much  bidder  above  the  sea,  the  annual  average  i 

seacoast°to  though  not  confined  to  the  same  paraMfiR,  and  which  un-  40  inches.     I^igain  we  descend  into  the  Lombudo 

the  interior,  questionably  demonstrates  the  fact.     Gottihgen,  Paris,  Venetian  plains,  near  the  Apennines,  the  mean  ofeigfa 

Compai;i-     and  Toulouse,  not  far  from  the  coast,  he  remarks,  have  places  gives ^29.5  inches ;  but  in  the  central  plain  c 

tiveexam-    an* average   fall   of  Rain  amounting  to  21.7  inches;  Lombardy,  t^  average  of  seven  places  is  raised  to  3J 

P^®^-            whereas  at  Prague  and  Buda,  situated  in  the  very  fl^art  inches,  and  at  the  very  bases  of  4b  Alps,  ^4M|k  ^^ 

of  Europe,  and  like  the  former  not  much  elevatet^' the  lower  valleys,  the  results  of  twenty  places  raise  tAV^i 

annual  deposit  is  only  15  inches.  to  56.5  inches.     In  like  manner  the  mean  result  o 

(555.)  But  while  in  places  placed  at  a  considerable  observations  Well  of  the  Lagodi  Guarda  is  42.1  inches 

distance  firom  the  Ocean,  and  nearly  on  the  same  level  but  to  the  East  of  the  same,  in  the  rising  country  con 

with  it,  a  decret^  in  the  annual  amount  of  Rain  is  nected  with  the  Carnic  Alps,  the  average  is  increased  t 

generally  found  t&  exist,  an  elevation  0  th^Mand  pro-  62.6  inches. 

Mountain-    duces  a  contrary  efiect;  and  accordingly  mountainous  As  examples  of  a  single  year,  where  the  elevations  | 

ous  Coun-    Countries  are  in  dl  cases  found  more  humid  than  those  the  places  are  known,  we  may  give  the  following: 

biesmost    comparatively  more?|icvel.     This  may,  at  first,   seem  ^                           Height* tbore           QoantityofRaia 

numid.        contrary  to  what  has  been  advanced  in  a  fiormer  part  of  Places.                     the  Sea.                 in  a  aiof  le  Year. 

the   Paper,  namely,  that  tlie  quantity  of  moisture  ac-  Venice zero  31.8  inches. 

tually  diminishes  in  some  ratio  of  the  ascent ;  but  from  Verona 232  feet.  35.0 

the  peculiar  influences  which  mountains  exercise   on  Udina '  359  64 . 7 

the  atmosphere  surroundiifg  them,  the  precipitations  of  Tol mezzo  ....      1535               109.2 

Causes.        moi|gp%  and  the  magnitude  of  its  amount,  become  much  (556.)  But,  although  more  Rain  falls  in  mountain 

more  fTequentandconsiderable,thancan  possibly  be  found  ^ug  Countries  than  in  Countries  of  the  pl^,  it  is  never 

in  the  lower  regions  of  the  air.  The  great  mountain  chains  theless  an  undoubted  feet,  that  the  depth  of  Rain  i 

of  the  globe,  indeed,  call  into  activity  the  real  sources  of  greater  at  the  bottom  of  a  mountahi  than  at  the  top,  an< 

Rain,  in  their   greatest  power.      To   say  nothing  9  generally,  that  a  greater  quantity  falls  close  to  the  ground 

the  unequal  circumstances  of  humidity  in  the  diflferent  ^[^^  ^t  any  height  above  it.     Dr.  Heberden  was  the  firs 

strata  of  the  air,  the  incessant  play  of  tiie  currents  gene-  t^  remark  tiiis  phenomenon,  by  comparing  Oie  results  o 

rated  by  the  inequalities  of  theTEajrth's  surface,  must  in-  ^^^  Rain-gauges  at  different  levels  about  a  g^le  finon 

cessanUy  mingle  together  volumes  of  unequal  tempera-  ^j^^  ^^jjer,  the  Rain  in  one  of  tUm  constantly  exceed 

tures,  and  thus  createrjn  the  lapse  of  time,  a  greater  ^      ^he  Rain  in  tiie  other,  not  only  in  the  average  re 

amount  of  Rain  than  could  be  produced  in  the  lower  ^^^  ^f  ^   ^^^,^1^^  ^^  almost  every  time   it  rained 

regions  of  the  atmosphere,  where  more  uniform  laws  Desirous  of  tracing^iBle  anomaly  to  its  source,  he  hai 

Example  of  prcvaU.     In  our  own  Country,  Keswick  and  Kendal,  three  gauffes  constructed  precisely  similar,  and  one  o 

K^mck      situated  among  mountains,  have  annual    amounts  of  them  placed  on  the  square  part  of  the  roof  of  Westmin 

^J^"^     Rain   respectively  67.5  inches  and   54,   while    many  ster  Abbey,  and  at  such  a  distance  from  the  Westen 

places  in  the  interior  of  tiie  Counter,  not  much  raised  ^^^^  ^  \^  ^e  but  little  influenced  by  them.     Anoth^ 

above  the  Ocean,  or  even  on  tiie  fiWi  coast  itself,  have  ^^  ^^^^  ^^  ^^le  top  of  a  house,  considerably  lower  thai 

Contra^  of  haidly  25.     At  Puy,  situated  near  the  sources  of  the  ^^^  f^^,  ^^^  ^  third  on  tiie  ground  in  a  garden  belonginj 

^•>--     i;;:rJy1a,T:nrei^l:rto^tJLu^^  l:;^'"""'    ^  year.  obsen.tio„s  gave  ther.,*.ln, 

7j^f^^  If  eTe^orr^^gTrT^^t  ga^ge  oa  the  roof  of  the  Abbey. . . .  12  099  lnch« 

extent  of  distance  from  the  sea.    Thelnnual  f&l  of  Dj't"  «P  ^^  *^V  of  the  house 18. 139 

Of  Parin     Rain  at  Paris  also,  amounts  but  to  20  inches,  whereas  ^.""^  <>^  the  ground. .. . ........  •  •  f*'"""        . , 

G-^*.       Geneva  discloses  a  mean  result  of  42.6  inches ;  and  the  This  h^  smce  been  conBrmed  m  a  vi^^ety  of  fo^^^^^ 

^^.      OreatS..Bemard.>the  highest  Meteorological  station  r^J^^^ITW^^^^  SL^Xfof S^^^^^^^ 

-w^     1    .   ,   v       ^.           v  1.          1-            /!«*  direction  of  the  able  and  indefatigable  Arago,  one  of  til' 

•  Meteorolofincal  observations  on  hiirh  mountains  were  first  sug-  i    •       •      au^  „^.,„*  Jfr  fV.«  nKcorvntnrv  nn< 

gested  by  the  «lebrated  Pictet,  andtheir  great  adyantages  are  rain-gauges  bemg  in   the  court  of  the  Obser^atory,  aw 

imquestionabl^i:.   The  Monks  of  St  Bernard  have  thus  a  rare  oppor-      ;  ;     -—;       7  ~  u  1 1  ;„  *!,•*  i«ftw  i*<mm 

tu^ty  of  addbg  to  our  knowledge  of  the  atmosphere.    We  were  at  their  hands,  dunng  the  meeting  lately  l^f  1  \«  ♦^J^  l?"l!2? « 

highly  gratifiedto  hear  of  the  kind  and  hospitable  reception  which  for  various  Wulosophical  purposes.     M.  de  la  Rive,  the  succeswir  0 

#  tbl  Memben  of  the  Society  of  Natural  History  of  Gten^F*  received  Pictet,  has  published  a  very  mterestmg  account  of  it 
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r-    flw  Other  on  the  terrace  of  that  noble  buildin^r,  28  metres 
r-     higher.     The  mean  of  twelve  years  gives  the  following 
*^  muHs  for  the  two  positions ;  viz. 
**  ^  Centimetres. 

]/h    Forthe  terrace  of  the  Observatory 50.471 

▼     Aad  for  the  court  of  the  Ohservatoi^ 56 .  374 

(557.)  'flhe  law  appears  to  hold  good,  not  only  in 
^  the  mean.resuHi  for  a  series  of  years,  but  also  for  the 
B  liferent  ibonths,  as  mi^be  seen  in  the  following  Table, 
■I  thflttuLumum  for  each  situation  being  in  July,  but  the 
•  tnSwimiim  of  the  terracc  in  November,  and  of  the  court 
in  February. 

M  Table  CXIX.  ^ 


^ 


3fi 

Febmary 
Mareh 
Aprfl  . 
M«y.  . 
June  . 
t^July.  . 
August 
September 
October.. 
No¥ember 
December 


IIbbb  Amonnt  of  Rain  for 

the  terarAl  Months  of  the 

Tmm  1816, 18S7»  1898,  and 

1899,  on  tke  Temat  of  the 

Obterrater/  at  ihiris  in 

oflDtinetKa.     i 


8.571 

8.2QA 

8.976 

4.927 

5.596 

8.601 

7.164 

4.341 

5.037^. 

3.590' 

3.034 

3.286 


Mean  AmtHint  of  Rsin  for 

the  itTeral  Months  of  the 

Years  18S6,  1897,  1898, 

and  18S9,  in  the  Conrt  of  the 

Obeerratorr  at  Paris  in  cen- 

tiaietrn^e  difference  of 

leTcl  qHpe  ^0  Ganges 

bebff  90%iUls,  or  aearlj 

89  feet. 


3.869 

8.694 

i-    4.592 

5.484 

6.152 

,sB.797 

'^7*861 

4.706 

5.329 

4.035 

3.744 

3.849 


-.^ 


v-  ^58.)  The  same  law  may  likewise  be  traced  in 
^  Bdividufil  observations,  as  the  next  Table  illustrates, 
I     aid  which  is  due  to  Mr.  Howard. 

•able  CXX. 


Ri^ninthe 

Oaoges^S 
feet  above 
the  lower. 


.05 
.45 
.10 

.44 

•  18 

.08 

.18 
.05 
.06 
.06 
.09 
.81 
.06 
.16 
.29 
.19 
.01 
.11 


2.82  < 


Rain  in 

the 

lower 

Gauge. 


.08 
.50 
.lit 

.44 

.18 

.14^ 

.14 

.11 
.14 

.08 

.25: 

•  5ff 
.07 
.19 
.34 
.21 


Afi«7  Rain  aboot  mid-dar,  ItttU 

vtad  TMtiiig  frnn  8.W.  laE. 
H»o««s  cbM|j  bj  lilghc 


GlSB  A.  M.  with  *aw.  KlmM. 
VaM8.B.  P.ll.  A  hMVT  almr 
to  8.  WtadTMndtoS.  toN  ~ 


3.73** 


Renuirks.* 


Much  cloud  with  a  frwh 
Cloadj,  wmth  viad»  ttamv 
Rain  fegr  night. 
8tMmyA.M.   Wet  P.M. 


--,  day.  Cton 
RalnbjNigkl. 
ClMdj.dilxaUaK. 


Mint. 


\|^iiid7  night.    Nirnbos  at  souct. 
Windy  night. 


jr559.)  In  two  of  the  Miults  contained  in  the  pre-     Meteor- 
fSSmg  Tdj^  viz,  those  a^ihe  28th  and  29th  of  Octo-      ology. 
ber,  it  wiinR  perceived,  that  an  equality  was  found  in  ^"-"v*^^' 
the  upper  and  lower  gauges,  but  in  all  the  others,  the  ex-  ^m"J«on 
cess  was  found  in  the  lower  gaugi^     There  are  instances,  J^  '*■ 
however,  exceptions^to  the  law  now  under  consideration,  ^, 
in  which  the  upper  gauge  gains  the  most,  but  they  are  ce^^  to 
very  rare.     According  to  Howard,  this  will  be  found  to  the  law  ex- 
be  tlie  case,  whe^^the  source  of  Eain  is  high,  and  the  plained, 
lower  air  so  dry,  that  the  e¥^[>orating  power  eurcising 
its  influence  on  each  drop,  must  occasio^|^  diminution 
in  the  amount  of  Rain.     The  cause  here  assigned  must,  Philoto- 
hofrever,  be  received  with  caution,  as  Philosophers  are  P^^jMl 
by  no  means  agreed  on  the  point ;  and  with  a  similar  JSIITof       "* 
limitation  must  the  solutions  that  have  been  offered  of  tiiis,  or  of 
the  excess  in  the  lower  gauge.    Arago,— and  he  is  with-  theincieaae 
out  doubt  a  \$ii^'  great  authority,  remarks,  that  the  **  ^'^e  lower 
Bwpposition  advanced  by  some,  of  the  descending  streams  ^*^^^^' 
of  moisture  reaching  the  Earth  in  parallel  directions  ^**";"^ 
less  removed  from  the  perpendicular,  on  account  of  the  poged*  '"^ 
diminished  action  of  the  wind,  is  far  from  satisfactofy.  causei. 
Th^idea  that  the  drops  of  Rain  augment  in   mag- 
nituae,  by  appropriating  to  themselves   some  of  the 
humidity  belonging  to  the  atmospheric  strata  comprised 
between  the  two  rain-gauges,  he  holds  to  be  fallacious 
also,  and  to  this  it  has  l^n  likewise  objected,  that  the  dif- 
ference is  equally  found,  when  the  hg^grometer,  during 
ftain,  does  not  mark  saturation.     Boisgiraud,  indeed, 
accounts  for  this  latter  difficulty  by  obser\'ing,  that  the 
Rain  is  generally  sufficiently  cdd,  Relatively  to  the  atmo- 
sphere, to  cause  a  precipitation  of  Vapour  from  the  sur- 
face of  each  atmospheric  stratum,  and  thus  to  augment 
the  quantity  of  sensible  humidity,  even  when  the  hygro- 
metk^r  is  far  removed  firom  the  limit  of  perfect  saturation. 
And  in  the  same  way  he  vplains,  how  it  sometimes 
happens,  that  the  air  is  not  saturated  afler  a  shower  of  a 
long  continuance.     Mr.  Gough  has  remarked,  that  the 
quantity  of  Rain  at  different  heights  appears  to  him  to 
be  nearly  as  the  height  oMhe  plane  of  congelation 
i)K>ve  the  gauge. 

(560.)  It  appears  from  the  last  Table,  that  about  Inquiry 
one-fourth  of  the  Rain  which  fell  during  the  term  of  concerning 
observation,  was  formed  within  43  feet  of  the  Earth's  ^^^^!|jj^ 
surface ;  and  it  appears  also,  that  this  quantity  is  sub-  jiffei^nt 
ject  to  very  great  diversity.     In  the  next  Table  we  have  heights. 
given  the  montlily  differences  between  the  results  hf  the 
higher  and  lower  gauges  for  the  Paris  observations  for 
the  years  1S26,  1827,  1828,  and  1829,  and  in  which  it 
may  be  remarked  that  the  greatest  discordances  exist 

Table  CXXI.. 
Diffkrences  in  Centimetres  between  Results  of  higher 
and  lower  Gauges  for  the  Years 


January  . . . 
February . . 

March 

April 

May 

June   

July 

August .... 
September  . 
October  ... 
November  . 
December . . 


1826. 

1827. 

1828. 

1829. 

.120 

.375 

.525 

.170 

.585 

.300 

.595 

.240 

.285 

1.207 

.790 

.174 

.620 

.835 

.280 

.490 

.430 

1.575 

.210 

.010 

.070 

.110 

.425 

.180 

.255 

.190 

.205 

.140 

.384 

.130 

.600 

.345 

.305 

.235 

.130 

.495 

.525 

.745 

.050 

.460 

.865 

.565 

.230 

.180 

.810 

1.220 

.190 

.080 

«2 
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In  the  case  of  May  for  U|7  and  1829,  the  q\ 
ties  actually  formed  in  themrtical  space j^tw 
two  gauges,  were  in  the  ratio  of  157  to  iTPhereas  the 
whole  quanties  of  Rain  depodted  at  the  two  elevations 
did  but  little  exceed  ^  $  ^* 

(561.)  In  the  next  Table  we  have  given  the  actual 
amounts  of  Rain  deposited  at  the  lower  station,  and 
likewise  the  absolute  quantities  formed  in  the  vertical 
space  between  the  two  stations.  The  ratio  of  these  is 
given  i%  t^  third  column  tff  the  Table. 

Table  CXXIL 


# 


Yean. 

AanoalAmooBt 

of  Rain  in  the 

Coart  in  een- 

Umetres. 

Annual  Qaantitr 

in  the  Tertienl 
tpnceofSS 

mttTttm 

Ratio  of  the  two. 
4k 

1826 
1827 
1828 
1829 

47.209 
57.585 
62.765 

^58.889 

6.254 
7.487 
4.230 
2.914 

100  to  13 
100  to  13 
100  t(^ 
100  to    5 

Mean  of  the] 
twelve^ars 
above  ||ien.. 

56.374 

5.903 

100  to  11 

(562.)  From  this  Table  also  it  may  be  inferred,  as 
well  as  from  Table  CXXI.,  that  the  qnpatity  of  Rain 
actually  formed  within  the  range  (£  some  constant  ele- 
vation is  exceedingly  vari^le,  ancHhat,  therefore,  very 
considerable  caution  is  necessary,. in  endeavouring  to 
deduce  the  qibantity  of  Ri^  actually  deposited  on  the 
nouq^,  from  the  results  afforded  by  a  rain-gauge  at 
Sjr  altitude  above  it.  Mr.  Howard^^lias  attempted, 
by  the  aid  of  Table  CXX^to  deduce  a  correction  of  this 
sort,  and  to  apply  it  to  tqPboyal  Society  register  from 
1797  to  1806,  by  increasing  the  average  annual  amount 
in  the  Society's  gaiMfc,  which  is  elevated  75  feet,  from 
19.355  inches,  to  25^77  inches,  the  quantity  thus  pre- 
sumed to  fall  on  the  ground.  The  ratio  employed  was 
that  of  28  to  37,  or  100  to  132,  making  the  mean  incre- 
ment^f  Rain  32  for  an  altitude  of  75  feet ;  whereas  the 
average  increment  dedueed  from  the  Paris  observations, 
and  for  a  greater  difference  of  altitude,  amounted  only  to 
11.  Mr.  Howard's  observations,  indeed,  were  too 
limited  in  this  respect  to  afford  a  correct  ratio ;  and  it 
may  be  remarked  respecting  his  comparison  of  the  ave- 
rage Rain  for  each  month,  that  while  those  deduced 
from  the  Royal  Society's  gauge  for  the  period  qSween 
17^7  and  1806,  were  confined  to  a  constant  altitude  of 
75  feet,  those  of  his  own  from  1807  to  1816,  were  many 
of  them  43  feet  above  the  ground  and  uncorrected,  and 
the  rest  on  a  common  level  with  it.  In  addition  to 
this,  it  is  hardly  proper  to  compare  together  observa- 
tions made  in  different  localitiesjf  unless  they  possess 
some  principle  in  common,  in  the  present  case,  either 
elevation  or  time.  Mr.  Howard  has,  however,  con- 
structed a  Table  of  monthly  amounts  of  Rain,  corrected 
for  Uie  surface  of  the  ground,  in  which  the  rate  of 
allowance  is  made  to  increase  from  0.05  of  an  inch  in 
July,  to  0.50  in  January,  and  decreasing  again  through 
the  remain|||r  months  in  like  proportion ;  the  rate  of 
gradation  Detng  0.10  in  Spring  and  Autumn,  and  0.05 
in  Summer  and  Winter.     He  remarks,  "  that  the  de- 


ficiency in  the  Rain  collected  at  the  higher4evel,  from    ] 
whatever  cause  or  causes  proceeding,  is  very  small  in 
the  midst  of  Summer,  and  increases  as  we  recede  ia  ^ 
either  direction  towards  Winter.     In  ikf  former  season, 
the  showers  fall  mostly  from  elevated  clouds,  and  thew 
lower  atmosphere  is  generally  clear  of  that  misty  pred*^ 
pitation,  which,  in  the  Winter  months,  must  contribute 
something  considerable  towards    the   product  at   thf 
ground."    Mr.  Dal  ton  found^.that  a  gauge  fifty  yaiS  ^ 
high,  afforded  in  Summer  twojtrirds,  and  in  Winter  one' ^ 
hsdf  as  much  as  a  gauge  on  the  level  of  the  ground.  „ 

(563.)  A  method,  therefore,  by  which  the  results  of  dii 
a  rain-gauge  fixed  at  a  g^ven  elevation,  can  be  reduced  m> 
to  what  they  would  have  been,  had  the  gauge  been  en-  M 
tirely  on  a  level  with  the  ground,  is  still  a  desideratum.  ^ 
It  must,  with  very  few  exceptions,  be  at  all  times  an  ^ 
increment,  but  one  of  a  most  variable  kind,  subject  to  j^ 
great  aberrations  in  the  sMf  locaMy,  and  differing  also  a  i 
with  differe|^localities.  ^le  Paris  observations  are  tin 
the  only  oneP^et  known  to  us  where  the  observations 
are  registered  on  a  systematic  plan ;  and  we^My  hope 
to  receive  from  the  hands  of  their  distinguisheoobserver, 
when  time  shall  have  enal^f^  him  t(^extend  them,  the 
element  we  so  ^|kch  desire/at  least  for  the  locality  of 
Paris.     In  the  man  iimjgfre  may  remark,  with  what 
very  great  caution  th^  resmts  of  Rain  published  in  our 
different  Jourdps  ought  to  be  received. 

(564.)  Ttephenomen  A  discovered  by  Dr.  Heb^  ^ 
den  is,  therefore,  entirely  the  reveise  of  the  principle  JJ 
wMH^  guides  evaporation^  different  heights.  The  ^ 
remits  of  the  latt^are  increased  by  elevating  the  sur-  thi 
face  producing  the  vapour,  but  the  amount  of  Rain  is  pf 
almost  universally  diminished.  ^ 

(565.)  The  amoontm  Rain  in  any  parallel,  although 
presenting  an  average  result  for  some  defiqite  period,  ^ 
as  a  year,  is  neverthelA     not  precipitated  with  uni-  *^ 
formity  during  that  time.     In  some  regions  the  Rains  foi 
are  confined  to  pfrticular  periods,  descending  almost  jg 
incessantly  with  very  great  violence;  whilst  in  others,  fldi 
they  may  be   said  to  be  distributed  over  the  wboXSsm 
year,  exhibiting,  however,  in  its  two  general  divisions  ^ 
of  the  first  and  last  six  months,  some  considerable  excess  i„ 
in  the  latter.     The  great  amount  of  Rain  th|%  falls  at  dii 
Bombay,  descends  in  June,  July,  August,  biptember,  ov 
and  October,  very  little  appearing  in  the  other  months;  7® 
whereas  on  the  oppcpUe,   or  Coromandel  coast,  such  Bi 
are  the  peculiar  effecEs  of  the  mountain  chain  of  the  g| 
Ghauts,  the  wet  and  dry  seasons  occur  at  opposite  periods  ^ 
of  the  year.    Thus  the  seasons  of  excessive  oonden^  SE 
sation,  and  those  distinguished  for  serene  and  cloudless  an 
weather,  succeed  alternately  on  either  side  of  the  great  "^ 
peninsula  of  India.     But  if  we  advance  into  the  more  ^ 
temperate  regions  of  the  Earth,  we  shall  arrive  at  a  ?* 
different  arrangement  of  things.     In  every  place  we 
shall  find  Rain  precipitated  during  each  month  of  the 
year,  and  at  a  great  many  an  excess  of  quantity  in  the  thi 
last  six  months  of  the  year.    This  last  truth  may  be 
confirmed  by  referring  to  the  following  Table,  the  mean 
of  the  whole  giving  a  relation  of  10  to  14.     We  per- 
ceive even  from  Liverpool    and    Lancaster,   that  the 
results  for  the  first  six  months  being  denoted  by  10, 
those  for  the  remaining  months  require  the  proportional 
number  16. 
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Table  CXXIIL 


ReiuiU  of  the  Quantiiie»  of  Rain  falling  the  first 
Bm      and  latt  SMionilu  of  the  Year  ai  different  PlaceM. 


as,  in  July,  it  is 


lelBr  I 


N«mbeT 

Rain  first  Six 

Rain  Ust  Six 

Ratio  of  the 

KaMofPUee. 

ofYMn* 

Months  of  tbf 

MonthnAfthe 

Reiialt*  for  the 

ObMnra- 

Year  in 

Year  in 

Two  Periods 

lioas. 

inrhet. 

incheiu 

Mandiester 

83 

il4.383 
'13.040 

21.757 

10  to  15 

Liverpool  . 

18 

21.081 

10  to  16 

Chats  worth 

16 

11.652 

16.012 

10  to  14 

Lancaster  . 

20 

15.361 

24.353 

10  to  16 

Kendal  . . . 

25 

22.764 

31.180 

10  to  14 

Damfries. . 

16 

15.655 

21.264 

10  to  14 

Glasprow . . 

17 

8.483 

12.848 

10  to  15 

London. .  • 

40 

8.539 

12.147 

10  to  14 

P^s 

\b 

8.845 

11.031 

10  to  12 

▼hriere  ... 

40 

Ifl^^ 

20.989 

10  to  14 

Mean  of  all 

Places. 

13.245 

19.06ft 

10  to  14 

Atnountt 

for  rainy  W 

monthf  al 

Bombay. 


^'        (566.)  With  Lis  USUI 
^|k  deaToured  to  account  for* 


'  Bonth  of  January,  he 
tained  in 'the  air,  amouni 


jngenuity,  Mr.  Dalton  has  en- 
excess  m  question.     In  the 
rap,  the  #lpour  actually  con- 
itl|p  about  three  inches  of  water, 


in  inches;  the  atmosphere 
nCaininfljihus  in  the  lelBr  month,  four  inches  of  water 
more  thfuT  in  the  foiAiar.  Hence  supposing  the  mix- 
ture of  the  aerial  currents  in  both  the  intervening  periods 
to  be  the  same,  the  rain  ought 'to  be  four  inches  less  in 
the  former  part  of  the  year  than  in  the  latter,  producing 
a  difference  of  eight  inches  in  the  whole,  and  which  for 
Manchester,  the  residence  of  that  distinguished  man, 
deviates  not  very  widelr  fmm  the  truth.      ,^ 

(567.)  Of  the  quantitieRlalling  during  tne  successive 
months,  the  results  are  necessarily  ver]^.  variable.  The 
means  of  twelve  years'  observations  for  Bombay  afford 
the  ii^owing  results : 

June 24 .00  inches 

July 23.95 

August 18.87 

'^  September 14.06 

October 1.26 

the  greatest  being  found  in  June  and  July,  and  de- 
"  ling  to  a  very  small  amount  in  October.     But  in  the  Rain  for 
iiperate  regions,  the  precipitati<M  will  not  only  be  diflRront 
found  much  diminished  in  amouni^  but  their  arrange-  JJ^^ 
ment  very  different  also.    A  few  results  are  thrown  into  Benmit. 
the  next  Table. 


P 
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Table  CXXIV. 


Da]toii*tf  R«4ta 
forUandMVr. 

HnwMik  Ri^nlts 
forLdKo.  Mfaa 

Howadft  Rmalts 
for  LmKi.  Mean 

Howard*!  Recnlti 

Mr.DaDiall'sRe. 

MrOiddj'tlU. 

Mr.  Adie'a 

llooths. 

for  London.  Mmb 
from  1797  to  189^ 

snlU  for  London. 

raltaforPcBtaBee. 

ReaoltaforEdia- 

MeanorsSYean 

from  1797  to  1806. 

from  1807  to  1816, 

McaaofaYoara, 

lfeaaof7Years, 

bargh.   Mean  of 

in  inches. 

in  inchei.» 

in  inches.* 

ininehaa.* 

^iache. 

ininehta. 

TYeaninmcbaa. 

January..  . 

2.258 

;>  3.011 

1.907 

1.959 

1.488 

3.832  ^ 

1.59 

£2ar!:: 

2.507 

1.320 

1.643 

1.482 

0.746     v 

3.257  • 

1.40 

2.112    ^ 

\      1.057 

1.542 

1.299 

1.440 

8.876 

2.04/^ 

April 

1.915 

1.666 

1.719 

1.692     i 

)     1.786 

1.819 

May 

2.698 

^608 

2.036 

1.822 

1.858 

3.064 

1.71 

June  ^.. , 

9.206 

1.876 

1.964 

1.920 

1.830    4 

2.145 

1.62 

July 

3.400 

2.683 

2.592 

2.637 

2.516 

2.963 

3.13 

August. . . . 

3.307 

2.117 

2.134 

2.125 

1.453 

3:496 

3.66 

September  . 

2.984 

2.199 

1.644 

1.921 

2.193 

3.437 

2.05 

Oc^r  . . . 

3.734 

2.173 

2.872 

2.522 

2.073 

5.614 

2.40 

Nof^mber  . 

3.378 

3.360 

2.637 

2.998 

2.400 

5.186 

2.80 

December.  . 

3.369 

2.365 

2.489 

2.427 

2.426 

6.011 

2.22 

From  this  Table  it  appears  that  the  maximum  result 
of  Rain  occurs  at  Manchester  in  July ;  in  London,  ac- 
eofding  to  Howard's  first  and  third  means,  in  Novem- 
ber, but  in  his  second  mean,  in  October.  Mr.  Daniell 
ftnda,  however,  the  maximum  in  July  for  the  metropolis. 
At  Penzance,  the  greatest  result,  according  to  Mr.  Giddy, 
li  in  December ;  and  at  Edinburgh,  by  Adie,  in  August. 
Of  the  minimum  results,  April  belongs  to  Manchester 
and  Penzance ;  March  for  all  the  three  periods  of  How- 
vd ;  and  February  for  both  Daniell  and  Adie. 

(568.)  A  rigid  comparison  of  the  months  can  only 
'  liowever  be  made  by  reducing  them  to  uniform  lengths. 
M.  Flaugergues  has  done  this  with  respect  to  his  long- 
ooadnued  Nervations  at  Viviers,  by  regarding  the 
months  as  equal  to  30  days  10.5  hours,  and  from  which 
he  has  deduced  the  following  results,  the  mean  annual 
quantity  of  Rain  being  taken  as  unity. 


*  Tlieie  results  were  corrected  by  Howard  for  the  elevation  ac- 
to  the  method  before  explained. 


Table  CXXV. 


Months. 

Proportional 
Reralta. 

Months. 

Re»ulta. 

January . . . 

0.0716 

July 

0.0544 

February . . 

0.0541 

August, . . . 

0.0679 

March.... 

0.0557 

September . 

0.1236 

April 

0.0802 

October  • .  • 

0.1370 

May 

0.0847 

November  . 

0.125U 

June 

0.0765 

December  • 

0.0693 

Propor- 
tional re-> 
]  suits,  the 
annual 
Rain  being 
supposed 
umty. 


The  maximum  amount  here  belongs  to  October,  and 
the  minimum  to  February.  The  month  of  May,  the 
author  of  the  Table  remarks,  comes  nearest  the  mean 
result  of  forty  years  for  the  Rain.  In  projecting  the 
results  graphically,  M.  Flaugergues  observed  that  the 
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sultifor 
theqoar- 
tenof  the 
year.|^ 


Rain  curve  had  two  mininis  and  two  maxima,  the 
fonner  corresponding  to  Felflhary  and  July,  and' ''the 
latter  to  May  and  October.  It  ia  worthy  of  remark 
also  how  closely  the  minima  approach  to  each  other,  and 
moreoTer  that  they  belong  nearly  to  the  coldest  and 
hottest  seasons  of  the  year.  The  maxima  seem  soine* 
what  to  accord  with  the  mean  temperature  of  the  year. 
By  comparing  different  places,  this  active  observer  imar 
^ines  that  tha  first  maximunnpd|||p  greatest  in  Countries 
situated  neilPto  the  Ocean,  flno'the  second  in  those  re- 
gions near  the  basin  of  the  Mediterranean. 

(569.)  The  results  deduced  by  the  same  observer  for 
the  four  quarters  of  the  year,  taking  December,  January, 
and  February  for  Winter,  and  the  remaining  monjlhs  in 
classes  of  three  for  the  other  seasons,  still  denoting  the 
whole  amount  of  Rain  by  unity,  are  the  following : 

Winter 0 .  1937  inches.  -V^ 

Spring 0.2217 

Summer.........   0.2001 

Autumn 0.S845 

lb  Mr.  Howard's  absolute  results  for  a  like  arrangediint 
of  the  seasons  are,^ 

Winter . . .« 5.868  inches. 

Spring 4.818  « 

Summer.... 6.682 

.^^mn 7.441 

Compari-         (570.)  9rthe  comparative  quantities  of  Rain  falling 
KTdi^^  by  day  and  by  night,  Howard  has  remarked  that  of  45 
S  niKl^    inches  of  rain  which  fell  in  the  space  of  thirty-one  lunar 
revolutions,  a  portion  of  it,  amounting  to  21 .94  inches, 
had  been  separated  for  the  day  an^be  night,  the  for- 
mer amounting  to  8 .  67  inches,  and  (K  hitter  to  IS .  27. 
According  to  t^  experiment  the  rain  by  day  amounts 
to  about  two4(irds  of  that  by  night,  but  such  a  ratio 
csu^  be  general.     Mr.  Daniell  has  also  remarked  that 
aMpiter  amount  of  Rain  &lls  while  theittun  is  below, 
thlm  while  it  is  above  the  horizon. 
Number  ni      (571.)  The  number  of  rainy  dai^  is  the  least  at  the 
rainy  days.  Equator,  and  increas^  in  proportion  to  the  distance 
]Kf*ter^       ^^^  ^^    According Jif  Cotte,  the   mean   number  of 
f^"*""-      rainy  days  is  78  between  the  parallels  df  12°  and  43° 
North  latitude ;  and  that 

From  43°  to  46°  the  mean  number  is  103 

46°to50° 134 

50°to60° 161 


Increase 
with  the 
latitude. 


(572.)  For  our  own  climate,  Mr.  HowarAemarks,  ^ 
that  on  an  average  of  years,  it  rains  nearly  every  i 
day,  more  or  less,  and  that  the  proportional  numh 
days  on  which  it  rained  in  the  difierentj|[||onths  are  as  ^ 
follo#fc  4^  ^ 

of 


<9t 

Table  CXXYI. 


January  . 
February. 
March  . . . 
April . . . . 

May 

June  . . . . 


P>y^ 


14.4 
15.8 
12.7 
14.0 
15.8 
U-8 


IfontlM. 


July 

August. . . . 
September 
October . . 
November 
December 


Dsfik 


16.1 
16.3 
12.3 
16.2 
15?0 
17.7 


(573.)  The  mean  of  forty  years'  observation  at  Vi-  N 
viers,  gives  98  rainy  days  iilJ|be  year^  but  by  dividing  f* 
this  long  period  into  four  dJKLes  as  follows,  it  is  £Hind  j^ 
that  the  number  of  rainy  days  sensibly  increases.  fn, 

Decades.  Rainy  Dap. 

1778—1787 880 

1788—1797  X^...    947 

1798—1807 1062 

-,1808— 1817^...  ,1082 

The  Tables  from  which  these  results  have  been  ob-  R< 
tained,  inform  usalso,  that  jB^  sum  of  the  rainjl^ays  of  ^ 
Winter  and  Spnng  at  this  pffl&,  is  nearly  equal  to  those  ^ 
of  Sumnftr  and  Autumn ;  and  moreover  that  the  num- 
ber of  rainy  days  dWug  Autumn  and  Winter,  is  to  the 
number  of  rainy  days  during  Summer  and  Spring,  as 
nine  to  seven.  By  projecting  also  the  monthly  remits 
for  the  days  of  Rain^  the  resulting  curve  was  found  to 
have  two  minima  and  two  maxima ;  the  first  minimum 
belonging  to  February,  t]|||rfirst  maximum  to  Xpnl,  the 
second  minimum  to  August,  and  the  second  maximum 
to  December.  An  additional  remark  of  Mr.  Flau- 
gergues  is  also  worth  recording,  that  durinf  the  fiur^ 
years  of  observation,  the  days  of  the  year  on  which 
it  has  rained  the  oflenest  are  October  31st,  on  which 
it  rained  twenty-three  times,  and  Nov.  4th  twenty-one 
times. 

Mr.  Giddy*s  observations  for  Penzance  contain,  how-  M 
ever,  the  most  minute  information  on  this  subject,  and  ^ 
which  we  have  therefore  thrown  into  the  next  Tabltt^ 
We  ardently  hope  that  he  may  continue  them.  p 


Table  cxxvil. 


ICoatkfc 

Partial 
Showtn. 

Sbamrj 
JHy. 

Hwl 
Showtn. 

Saeir.'^ 
Showntf 

^T^ 

MiltT 

P«rti*l 
lUia. 

D»7fc 

NnmlMrof 

■Wat 

©.jr.. 

Drr 

January  . .  • 
February . . 

March 

April* 

May 

June 

July 

Angust .... 
September  • 
October  . . . 
November  . 
December.. 

61 
&2 
67 
68 
72 
70 
65 
88 
86 
79 
86 
84 

23 
22 
14 
18 
M 
6 
19 
14 
16 
88 
SO 
85 

23 
25 
25 
27 

>i^7 

f^5 

1 

0 

5 

17 

22 

43 

20 
11 
8 
0 
0 
0 
0 
0 
0 
1 

s 

13 

7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

32 
83 
16 
15 
21 
14 
80 
22 
18 
16 
26 
16 

93 

104 

98 

64 

125 

86 

98 

110 

97 

100 

107 

100 

76 
65 
51 
35 
37 
16 
40 
33 
34 
70 
82 
^92 

6»1 

593 

651 

630 

651 

630 

651 

651 

630 

651 

630    « 

651 

335 
312 
279 
227 
273 
197 
244 
267 
251 
321 
-    356 
383 

3)6 
281 
872 
403 
878 
483 
407 
384 
379 
330 
274 
268 

878 

237 

20U 

56         7 

254 

1188 

631 

7670 

3445 

4225 

i 
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(574.y*Ir.  Howard  remarks  that  about  one  year  in 
may  be  said  to  be  subject  to  a  dry  extreme,  and 
^m  ten  to  a  wet 
«r  (W5.)  ThM  is  a  connection  of  some  kind  l^iveen 
■^  putkular  winds  and  the  amount  <#9^^  ^^  mo^^P^eali- 
■*  ties.  Some  winds  are  proverbialljl^et,  and  otheSl^  dis- 
tagukhed  as  dry.  According  to  Mr.  Howard,  a  wind 
litween  North  and  East,  in  London,  is  connected  with 
IMT  dfiflBt  season,  about  the  vernal  equinox;  and  a 
wind  between  South  and  West,  with  the  wet  season  fol- 
kywing  the  autumnal.  The  following  are  his  results  for 
ten  yean. 

^  Table  CXXVIII. 


fcr 


Tmii. 

N^B. 

Kw-6. 

s.— w. 

W.— N. 

Var. 

Anaual  Amoaat 
oflUiain 

II1CB0S  COTTVClafl 

fortbeAUitade. 

D.^.. 

l^J^ 

Day.. 

Days. 

Days. 

1807 

61 

34 

113 

114 

43 

20.14 

1808 

88 

3S 

108 

103 

35 

23.24 

1809 

68 

50 

123 

91 

33 

25.28 

1810 

81 

72 

78 

S3 

41 

28.07 

1811 

58 

59 

ll* 

93 

36 

24.64 

1812 

82 

66 

93 

91 

34 

27.24 

1S# 

76 

53 

H 

124 

20 

23.56 

1814 

96 

65 

91 

96 

17 

1^07 

1815 

68 

36 

121 

107 

33 

21.20 

I81« 

64 

66 

106 

102 

28 

32.37 

Mean»^. 

r 

74 

54 

105 

100 

32 

25.18 

This  Table  presents  some  relations  between  tlie  winds 
and  the  annual  amounts  of  Rain.  In  the  driest  year 
of  the  whole,  observes  Mr.  Howard,  viz,  1807,  the  class 
N.— £.  is  nearly  double  the  class  of  E. — S. ;  and  in 


1815,  the  next  distinguished  for  its  dryness,  a  similar     Meteor- 
nlation  prevails.     In  1808,  wliich  is  the  next  in  the      oiofsy. 
Older  of  humidity,  the  former  is  rather  more  than  double  ^^^v-"*^ 
the  latter. 

In  1816,  on  the  contrary,  beingpjlhe  wettest  year,  the 
clasi  of  E. — S.  winds  exceeds  those  of  N. — E. ;  in 
1814,  it  has  two-thirds  the  amount  of  the  latter;  in 
1812,  three-fourths;  and  iu  1810,  the  remaining  wet 
year,  the  amount  approaches  to  within  a  ninth  of  the  -i 

N.— E.  And  with  regar*  to  the  Westerlf- winds,  the 
class  W. — N.  falls  off  gradually  during  the  three  years 
following  1807,  while  the  annual  Rain  augments  from 
year  to  year;  and  in  four  of  the  remaining  years,  its 
number  is  above  the  average  in  the  dry  years,  and  below 
it  in  tits  wet  ones. 

(576.)  Penzance  is  a  place  remarkable  for  the  diver-       ^^ 
aity  of  its  individual  results,  as  regards  the  relations  of  Mr.<lTOy»» 
&e  winds  to  Rain,  and  its  peculiar  locality  would  seem  p^^JJj^^ 
to  account  for  it.     The  County  of  Cornwall  diminishing 
from  the  line  of  its  junction  with  Devon,  leaves,  at  last, 
Penzance  in  a  locality  which  may  be  almost  said  to  be 
sunvnnded  by  thesea.     On  the  South,  the  deep  inden«J| 
tation  of  Mount's  Bay  carries  into  itfeiwithout  any  oppo- 
sition, all  the  humidity  that  the  long  expanse  of  water 
which  stretches  from  its  shores  can  afford ;  and  on  the  < 

other  points,  the  land  can  produce  but  little  effect  in 
diminishing  the  humidity  of  the  air.     The  atmosphere, 
however,  w^h  rolls  from  the  Western  Atlikrtic  on  the 
bold  promontory  of  the  Land's  End,  must  necessarily 
be  higher    charged  with   moisture,  than  tifet  which, 
coming  from  the  Continent  of  Europe,  may  have  its 
humidity  in  some  degree  increased  by  the  waters  of  the 
English  Channel.     Accordingly  we  shall  find,  by  omit- 
ting the  very  rare  cases  appertaining  to  the  Northerly  and  Compari- 
Southerly  winds  in  the  next  Table,  that  the  Rain  be-  son  of 
longing  to  the  winds  of  a  decidedly  Westerly  character,  j^^^^f  ^y^j,t. 
exce^eds  that  of  the  Easterly  winds,  in  a  ratio  of  naidy  J.,.|y  winds. 
three  to  one ;'  the  amount  of  rain  for  the  former  wnms 
during  the  seven  yeatB*  observations  being  216.6  inches, 
and  the  latter  77.4  inches. 


Table  CXXIX. 


Yean. 

JairaMy. 

Ffcbrnarj. 

March. 

April. 

M»r. 

Juao. 

1821 

2.900 

N.E. 

0.520 

E. 

4.205 

W. 

2.300 

N.W. 

3.385 

W. 

1.560;  S.E. 

1822 

2.425 

N.W. 

2.440 

S.W. 

2.800 

S.W. 

2.380 

N. 

1.340 

E. 

2.240    S.E. 

1823 

8.625 

S.E. 

6.965 

S.W. 

3.205 

S.W. 

L.i980 

N.E. 

2.770 

S.W. 

1.940      W. 

1824 

2.005 

N.E. 

3.280 

w. 

5.740 

N.W. 

!ltf600 

S.E. 

3.955 

N.E. 

4.6601  N.E. 

1825 

3.875 

w. 

2.700 

w. 

3.610 

N.E. 

1.005 

N.E. 

4.085 

S. 

1.800;  N.E. 

1826 

3.075 

S.E. 

5.295 

S.w. 

2.310 

N.E. 

1.110 

N.W. 

0.600 

N.E. 

0.660j  S.E. 

1827 

4.420 

w. 

1.600 

E. 

5.265 

W. 

1.360 

W. 

5.315 

W. 

2.160|N.W. 

Tcan. 

July. 

AagMt. 

September. 

October. 

NoTeaber. 

December. 

1821 

1.660 

w. 

4.470 

S.E. 

4.520 

S.W. 

5.770 

S.W. 

5.170 

S.W. 

9.500 

s.  w. 

1822 

9.070 

w. 

2.200 

W. 

1.865 

S.E. 

5.315 

S. 

7.255 

S.W. 

2.545 

E. 

1823 

3.030 

srw. 

7-085 

W. 

3.645 

W. 

8.210 

w. 

3.70o 

E. 

6.295 

W. 

1824 

3.180 

2.600 

W. 

4.165 

S.E. 

5.965 

N.W. 

6.910 

N.W. 

6.470 

W. 

1825 

0.310 

S.E. 

3.140 

N.W. 

2.730 

S. 

5.090 

W. 

5.820 

N.W. 

5.285 

N.W. 

1826 

1.240 

s.w. 

2.115 

W. 

4.315 

S.E 

2.840 

N.W. 

4.280 

N.W. 

4.400 

N. 

1827 

2.250 

N.W. 

2.865 

N.E. 

2.820 

N.W. 

6.105 

S.E.  13.165 

W. 

7.580 

W. 

t 
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Meteor-         (577.)  In  the  next  Table  we  hove  the  results  observed 

olopy*      by  M.  Binder,  at  Giengen  in   Wirtemberg,  durinic  six 

*^-^v-""^  yearsj  the  numbers  jnUicatitxg  the  cubic  inches  of  Rain 

M.  Bindt-fs  Jallincr  durini^  each  year,  on  a  square  Paris  foot,  under 

gI^^^!    the  influence^  of  the  winds  indicated. 

Table  CXXX. 


Wind*. 

60 

1891. 

344 

19SS. 

ifflfi. 

1887. 

lasa.  1 

I'll 

PrfjpflF- 

t)on  for 

lOOO 

pnbie 

N.   ' 

118 

53 

141 

46 

762 

33.3 

N.E. 

164 

196 

119 

145 

249 

47 

920 

'40.2 

E. 

97 

172 

52 

13 

68 

70 

472 

20.7 

S.E.' 

0 

15 

47 

78 

62 

29 

232 

10.1 

S. 

235 

230 

146 

131 

226 

87 

1055 

46.1 

8.W, 

697 

1171 

885 

396 

1275 

892 

5300 

23K7 

W. 

205S 

2310 

1215  1349 

2109 

1848 

10898 

476,0 

N,W. 

319 

778 

375    541 

924 

307 

3244 

141.8 

The  Westerly  wind  presents  here  the  maximum  of 
Rain  for  the  six  years,  and  the  next  in  amount  to  it  is 
the  South-West.  The  least  amotmts  of  Rain  are  those 
of  the  8outh-East  and  East  winds.  The  mean  direction 
of  the  winds  protlncing^  Ihe  {^eatest  quantity  of  Rain, 
will  thus  be  far  Gienfren  85°  23',  or  a  Westerly  wind 
havine:  a  deviation  of  4"^  37'  towards  the  South-West. 
Ootheejc-  (578,)  It  would  bean  interesting  inquiry  could  we 
tent  of  Rain*  determine  the  extent  of  R-ain  at  a  given  time.  Every 
shower  must  have  its  boundaries  with  respect  to  the 
surface  which  it  covers,  but  there  seems  no  method  by 
which  we  can  discover  them.  The  dimensions  of  our 
Island  are  but  smull^  and  doubtless  there  are  times 
when  the  Rain  covers  a  much  larger  space.  Mr.  Howard 
has  reecjrtlet^l  the  remark  that  the  Rain  of  the  4th  of 
October,  1813,  having  put  a  period  to  a  lair  season  of 
some  weeks*  continuance,  he  availed  himself  of  a  jour- 
ney made  immediately  after,  to  endeavour  to  ascertain 
how  far  it  had  extended,  Durinnr  that  day,  he  says, 
it  rained  incessantly  the  whole  distance  from  Lon- 
don to  York,  as  likewise  further  North  quite  to  the 
Tyne,  and  across  the  Island  from  Cheshire  to  Northum- 
berland. 1^.  having  been,  be  adds,  a  very  wet  day  on 
the  South  coast,  there  can  be  no  doubt  tJiat  the  whole 
of  England,  at  leajit,  was  on  this  oectision  irrigated  at 
once,  by  the  introduction  of  a  current  from  the  Atlantic, 
which  mingling  with  the  South-Easterly  breeze  that 
before  prevailed,  produced  the  great  deposition  of  water 
which  then  took  place. 

(579,)  The  observer  may,  however,  sometimes  clearly 
trace  the  limits  of  showers^  Mr.  Howard  mentions  that 
in  traveUing  at  ditlerent  times  between  London  and 
Folkstone,  in  the  month  of  July  1812,  the  showers 
seemed  to  avoid  in  great  measure  the  high  chalky  tracts, 
and  to  follow  the  course  of  the  rivers  and  moist  valleys. 
Sometimes,,  he  says,  the  reverse  distribution  takes  place. 
In  his  remarks  on  the  great  drought  which  prevailed 
for  «ome  time   in  England  in  August  and   September 


Howud'ft 
remaiks. 


Xiniits  of 
•howert. 


During 
drought  in 


T^ned"for*  1815,  he  observes  that  for  three  weeks  of  the  time  it 
three  week*  rained  almost  every  day  in  Wales,  So  also  in  1816, 
ia  Walif*      while  the  middle  of  Europe  was  suffering  from  excessive 


wet, — all  the  country  from  the  sources  of  the  Rhine 
among  the  Alps,  to  its  embouchure  in  the  G^|fj|an 
Ocean,  and  through  a  space  three  times  as  broad 'from 
East  to  West,  being  submerged  in  water,  dikes  being 

broken,  bridges  b^pwn  up,  the  crops  spoiled  or  carried  ^ 

off  by  torrents,  and  the  mintage  mined  by  the  want  of  soud 
the  sun  to  bring  out  and  rii>en  the  fruit;  the  North  for  Eun^ 
a  time,  and  to  a  certain  extent,  was  parched  with  drought ;  the 
and  public  prayers  appear  to  have  been  ordered  about  "" 
the  same  time  at  Dantzig  and  Riga  for  Rain,  and  at 
Paris  for  sunshine. 

(580.)  There  are  many  instances  on  record  of  exces-  ^j 
sive  rains  for  the  parallels  on  which   they  fall.     This 
happens  two  ways,  either  by  a  general  augmentation  of 
Ihe  Rain  for  the  month  or  year,  or  by  great  precipita- 
tions in  a  shorter  time.    Thus,  in  the  latter  half  of  June 
and  the  former  half  of  July    1810,   Mr,  Howard   men- for n 
tions  the  amount  of  Rain   to  be  5.13  inches^  whereas  of » 
the  general   average  for  the  time  could  hardly  have  ex- 
ceeded 2.3  inches ;  and  many  other  examples  are  recorded 
in  his   Meteorological    Tables.     At    Kendal,  in    1782, 
there  fell  83.5  inches  of  Rain,  the   average  result  being 
54  inches.     And  with  respect  to  sudden  precipitations 
of  Rain,  Howard   has  an  instance  of  0.69   inches  fall- 
ing between  four  and  half  past  seven  a.  m.  on  the  8th 
of  August     On  the  8th  of  May  also,  an  inch  aud  a  half  j*oti 
fell  in  twelve  hours.     At  Perth,  on  the  3d  of  August,  pedi 
1829,  four-fifths  of  an  inch  descended  in  half  an  hour.  Pro 
But  the  most  extraordinary  examples  are  those  which  ^ 
occurred  on  the  Continent  of  Europe  in  1827,  and  re- 
corded   in   the    XXXV Ith   volume    of  the  Annales  de 
Chimie.     Arago  remarks  of  them,  that   the    annals  of 
Meteorology    offer    nothing   so   remarkable,   either   in  Tij 
France   or   in  any  other  Country,  not  excepting  the  *^ 
Equatorial  regions,     On  the  20th  of  May  there  fell  at 
Geneva  in  the  short  interval  of  three  hours,  6.4  inches  of 
water.     At  Montpellier  there  descended  in   five  days, 
from    the    23d   to   the    27th    of  September    inclusive, 
16.7  inches  of  Rain ;  and  at  the  Chemical  Manut«ctory 
of  M.  Berard,  near  the   same   city^  the  amount  of  pre- 
cipitation in  forty-eight  hours,  from  the  24th  to  the  26th 
of  the  month    last   quoted,   Ihe  rain   was  1 2.6  inches. 
Again  at  Joyeuse,  in  the  Depi\rtment  of  Ard^che,  ac- 
cording to   the  register  of  M.  Tardy  de  la  Brossy,  the 
maximum   of  Rain  in  a   single  day   in  the  course  of 
twenty-three  year>,  was  found  on   the  9th  of  August, 
1807,  and  amounted  to  what  then  appeared  the  enormous 
quantity  of  9.66B  inches ;  but  on  the  9th  of  October, 
1827,   in    the   space    of  twenty-two    hours   only,   tbere 
descended   at  the  same  place   31.173  inches  of  Rain, 
We  record  ihe  original  words  of  Arago  for  the  entire 
satisfaction  of  our  readers. 

he  9  Ociobre,  1827,  dan$  Vinlervaik  de  tingt-dnix 
heures,  il  est  tombe,  dam  la  meme  vitle  de  Joynue^  29 
pouces  3  lig/ws  d*eau :  (vingt-neuf  |X)uces  trois  lignes  :) 
fecris^  continues  tliat  distinguished  man,  le  rmtliat  en 
touien  Utirei  afin  qu*on  nt  croie  pm  tl  une  fault  d*im* 
pre^sion. 

In  eleven  days  of  the  same  month  of  October,  there 
likewi&e  descended  at  the  same  place  38.37  inches  of 
Rain,  a  quantity  double  of  that  which  usually  falls  ia 
Paris  in  a  year.  At  Bombay  it  was  noticed  as  a  re- 
markable occurrence  in  1826,  that  32  inches  of  Rain 
fell  in  tht  twelve  first  days  of  the  rainy  seasan  ;  whereas 
this  quantity  but  little  exceeds  that  w  luch  tell  at  J  oyeuse 
in  a  single  day.  The  naaximum  results  of  Rain  in 
tweatV'four  hoursi  on  tke  coast  of  Malabar  foe  fieveml 
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togeth7  with  the  commencement  of  the  Mon- 
are  given  in  the  next  Table. 


Table  CX5 


rf- 

Maximum  Quantities 

of  Water  in  84  hours, 

in  inches. 

Ck>iinneDeement  of 
the  Monsoons. 

«1810 

4.80 

May  20th. 

1811 

4.50 

May  31st. 

1812 

4.85 

May  31st. 

1813 

4.60 

May  27th. 

1814 

3.90 

Juny^th. 
Ma5^7th. 

1815 

5.40 

1816 

3.75 

June  18th. 

1817 

4.55 

Mfij  26th. 

1818 

6.63 

June  5th. 

1819 

7.60 

May  9th. 

1820 

5.38 

May  26th. 

1821 

4.66 

June  16th. 

1822    1 

^     4.89 

June  2d. 

1823 

6.46 

June  6th. 

4' 


Tlie  discordance  between  the  greatest  of  these  results 
that  for  Joyeuse  is  most  remarkable.     Captain 
relates  that  151  inches  of  Rain  fell  at  Cayenne 
hk  die  monUi  of  February, 
fai      (^1.)  It  may  be  proper  also  to  advert  to  the  phe- 
^ia  MBenon  of  the  diversity  of  Rain  in  localities  not  far 
■    dfateal  from  each  other.     In  the  district  of  Doombera 
UHTiBC^Ion,  one  side  of  a  lofty  mountain  ridge  is  covered 
^  iridi  donds  and  mists,  and  drenched  with  Rains,  at  a  time 
when  the  other  is  parched  with  drought,  and  scorched 
bf  an  unclouded  sun.     The  little  town  of  Cumanacoa, 
aho^  18  about  100  toises  above  the  level  of  the  sea,  and 
Kien  leagues  yfwm  the  port  of  Cumana.     At  the  latter 
pbee  it  seldoili  car  never  rains,  while  at  the  former  there 
is  a  regular  rainy  season  of  seven  months'  duration. 
Rain  again  falls  but  seldom  on  the  Western  shores  of 
toy  of  the  Sandwich  Islands,  though  showers  are  fre- 
quent on  the  Eastern  or  windward  sides,  and  on  the 
moontains  they  occur  almost  daily.     Between  Bombay 
and  the  Southern  part  of  the  Malabar  coast,  places  not 
five  hundred  miles  from  each  other,  very  great  differences 
na.^nd  to  prevail,  both  in  individual  years  and  in  the 
unoonts  of  the  annual  means.     In  the  following  Table 
^  have  recorded  a  few  results  of  each. 

Table  CXXXII.  . 


Years. 

Amount  of  Rain  at 
Boabay  in  inches. 

Amount  of  Rnin  on 

the  Coast  of  Malabar 

m  inches. 

1817 
1818 

1819 
1820 
1621 
1822 
1813 

103.79 
81.14 
77.10 
77.34 
82.99 

112.61 
61.70 

136.70 
169.19 
135.47 
147.18 
98.44 
145.60 
121.67 

Means 

85.24 

136.32 

Here  the  average  annual   amount  of  Rain  differs 
"i^y  per  cent,  within  so  small  a  Geographical  interval; 

YOl.  T. 


and  in  two  of  the  years,  viz,  1818  and  1823,  it  is  even 
doubled,  and  in  the  other  years  the  differences  are  enor- 
mously laif^.  There  is  a  popular  belief  also  that  it 
rains  in  Versailles  much  more  considerably  than  it  does 
at  Paris,  although  the  two  places  are  so  near  each  other. 
Arago,^  however,  with  his  usual  caution,  remarks,  that 
before  we  endeavour  to  explain  why  such  a  difference 
exists,  it  would  be  first  proper  to  inquire  if  it  really 
exists  at  all.  He  gives  us  the  r^ults  of  two  years'  ol>- 
servations  for  eacB  place,  and  although  it  would  seem  to 
be  completely  verified  in  the  first,  yet  it  is  directly  con- 
tradicted in  the  second.  More  observations  therefore 
au  necessary  to  decide  the  question.  This  is  an  ex- 
ample aLy  to  prove  the  necessity  of  inquiring  into  all 
Meteorological  conclusions  which  have  no  other  founda- 
tion than  popular  behef. 


Meteor- 
ologj'. 

Great  dit- 
ferences  ibt 
Bombay 
and  South- 
era  part  of 
Malabar 
coast. 

Inquiry  re- 
specting^ 
Poiis  aud 
Versailles* 


Years. 

1825 
1826 


«i 


Ram  at  Paris 
in  eeatimetres. 

51.93 
47.21 


Rain  at  Versiiilles 
in  centimetres. 

57.65 
46.15. 


(58SI.)  It  is  a  curious  phenomenon,  and  worthy  the 
attention  of  the  active  Meteorologist,  that  while  the 
quantity  of  Rain  seems  constant  in  some  localities,  it 
appears  not  to  be  so  in  others.  At  Paris,  Arago  ob- 
serves that  it  has  not  varied  in  any  sensible  degree  for 
130  years.  M.  Flaugergues  found  however  on  the  con- 
trary that  the  l^n  has  augmented  at  Yiviers,  although 
since  his  observations,  commenced  in  1778,  most  of  the 
forests  which  covered  the  Department  of  Ard6che  have 
been  destroyed.    The  following  aire  his  results. 

Table  CXXXIII. 


Ram  con- 
stant at 
Paris, 


butincreaa* 
in^  at 
Viviera^ 
althou^ 
many  m>- 
restshare 
been  cut 
down. 


Decades  of  Years. 

QnantityofRain 

fallen  dnrinr  each 

Decade  in  French 

Measure. 

Mean  ai.naal  Quantity 

of  Rain  in  Fripoh 

Measure. 

1778—1787 

■      1788-1797 

1798—1807 

1808—1817 

Feet.    in.    lines. 

25  11     2 

27  8     2f 

28  5  llf 
31     I  111 

In.      lines. 

31  m 

33  21% 

34  2H 

37  m 

(583.)  It  appears  also  from  observations  made  at 
Milan,  that  the  Rain  has  been  constantly  augmenting 
there,  from  1764,  to  the  epoch  at  which  the  calculations 
were  published  by  Carlini  in  the  Ephemerides  de  Milan 
for  1816,  or  as  given  in  the  succeeding  Table. 

Table  CXXXIV. 


Increasing 
also  at 
Milan. 


Periou. 

Mean  Aroonnt 
of  Rain. 

From   1764  to  1781 

In.      lines. 

32     11 

1773  to  1790 

32     17 

1782  to  1799 

34     11 

1791  to  1808 

35     18 

1800  to  1814 

38       9 

The  same  conclusion  is  confirmed  by  M.  de  C&aris, 
whose  results  are  as  follows  : 
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Confiimed 
by  M.  de 
Cesaris. 

Hb  etiise 
for  it. 

Arago's 


Wideaber- 


More  atten- 
tion due  to 
this  subject 


FJSKttof 
woods. 

Progres- 
sive. 

Bun  de- 
creasing at 
Maaeiucfr 


Mean  quantity  of  Rain  fit)m  1764  to  1790  =    91  centimetres  : 
Mean  quantity  of  Rain  from  1791  to  1817  =  101  cenUmetres  : 

and  which  he  accounts  for  by  the  numberless  channels 
from  year  to  year  formed,  for  the  purposes  of  irrigation, 
in  the  plains  of  Lombardy.  Arago,  however,  without 
denying  the  cause  assigned  by  the  Milanese  Astronoincr 
for  the  increase,  thinks  it  may  be  necessary  to  inquire 
if  a  period  of  twenty-seven  years  is  sufficient  to  afford 
a  general  result,*  in  older  to  be  freed  ftom  the  effects  of 
accidental  variations ;  and  he  grounds  his  opinion  on 
the  great  discordances  existing  among  the  individual 
results  from  which  the  means  were  deduced.  In  the 
first  period  above  adverted  to,  the  mean  annual  amowit 
of  Rain  varied  from  26  French  inches  to  47.5  of  the 
same  measure ;  and  in  the  last  interval  also  of  twenty- 
seven  years,  the  annual  extremes  presented  the  wide 
divergence  of  24.7  and  58.9  inches  of  IIk  same  scale. 

(584.)  The  whole  of  the  phenomena,  however,  con- 
nected with  this  branch  of  our  subject,  merit  a  more  ex- 
tended examination  ;  and  some  attention  is  due  to  the  feet 
before  adverted  to,  respecting  the  destruction  of  woftds. 
M.  Moreau  de  Jonnes,  author  of  a  Prize  Essay,  proposed 
by  the  Philosophical  Society  of  Brussels,  on  the  altera- 
tions produced  in  the  physical  state  of  Countries  by  the 
destruction  of  forests,  asserts  that  a  progressive  diminu- 
tion of  Rain  has  taken  place  in  the  South  of  France, 
in  consequence  ofthe  destruction  of  mountain  woods ; 
and  the  remark  seems  confirmed  by  the  following  results 
for  Marseilles. 

1* ABLE  CXXXV. 


Table  CXXXVI, 


Period. 

Mem  Ottantit^ 

of  Rain  in  cenlt* 

metm. 

Mean  Nnmoer  of 
Dajrt  of  Rain. 

From  1772  to  1782 
1795  to  1805 
1806  to  1815 
1815  to  1820 

59 
53 
98 
37 

57 
54 
55 

Arago  how- 
ever regards 
thedi^rent 
results  be- 
tween Vi(- 
viersaiid 
ManeiUei 
aa  acciden- 
tal 

InteDiity  of 
diumalKain 
at  Vivien 
notcon- 
■tant. 

Intensity  in 
Decades. 


'* 


DecateofY«ttn. 

IntcMity  of  the 

DioTnal  Rab 

in  lines. 

17«B— 1787 
1788—1797 
1798—1807 
1808—1817 

4.499 
4.210 
3.864 
4.148 

Here  the  intMpity  of  the  diurnal  Rain  has  diminished 
during  the  fim  three  decades,  but  augmented  in  the  last.  H 
(586.)  In  like  manner,  by  dividing  the  quantities  of  ^^ 
Rain  which  fell  each  successive  month  by  the  number  tei 
of  rainy  days  corresponding  to  that  month,  he  obtained  dii 
the  mean  intensity  of  diurnal  Rain  during  each  sucees-  ^ 
sive  month,  as  in 


Arago,  however,  observes,  on  comparing  the  Tables  of 
Yiviers  and  Marseilles  together,  the  distance  of  these 
places  not  being  very  great  from  each  other,  that  the  dif- 
ferences they  present  ought  to  be  regarded  as  accidental. 

(585.)  It  is  a  curious  remark  of  Flaugergues,  that  the 
intensity  of  the  diurnal  Rain  is  not  constant.  If  we  divide, 
says  he,  the  total  quantity  of  Rain  which  fell  during  the 
forty  years'  observations,  viz.  16312  lines  by  3921,  the 
number  of  rainy  days  during  that  time,  we  shall  obtain 
4.16  lines,  for  the  mean  amount  of  Rain  falling  in  a  day. 
And  if,  in  a  similar  manner,  we  divide  the  quantities 
of  Rain  that  fell  during  each  decade,  by  the  number  of 
rainy  days  in  that  decade,  we  shall  obtain  the  mean 
quantity  of  Rain  which  fell  during  a  day  in  the  several 
intervals  assumed.    The  xesnlta  are  contained  in 


*  Twenty-seven  years  may  seem,  to  the  ordinary  inquirer,  a  term 
snfficiently  long  to  dstormine  aa  average  lesult.  But  Arago  looks  at 
things  widely,  and  with  the  comprehensive  view  of  a  Philosopher. 
Where  uniform  causes  prevaH,  short  intervals  will  enable  us  to  de- 
termine a  mean ;  but  where  the  aberrations  are  ^^reat,  and  they  are 
spread  over  a  long  interval  of  time,  a  longer  penod  becomes  neces- 
sary. The  future  progress  of  Mj^eorok^  may  enable  us  to  con- 
template this  subject  of  the  mean  with  more  accuracy  and  generality. 


Table  CXXXVII. 
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Months. 

IntenutTofRAla 
in  lines. 

Moctat. 

lotonutvsfRaia 
in  linm. 

January . . . 
February . . 
March  .... 

April 

May 

June 

3.447 
2.912 
2.938 
8.551 
4.199 
4.059 

July 

August. . . . 
September  . 
October  . .  . 
November  . 
December. . 

3.946 
5.690 
6.647 
5.481 
4.641 
2.669 

Thus  the  intensity  of  Rain  seems  to  be  the  greatest  in  A 
September,  or  during  that  month  the  greatest  quantity  ™ 
of  Rain  fails  in  the  shortest  time.    It  is  during  this  ^ 
month,  or  in  October,  that  the  great  inundations  of  tiia 
torrent  of  Escoutay  taiie  place. 

(587.)  In  Summer  it  is  generally  observed,  that  a  Ii 
heavy  shower  of  Rain  causes  a  reduction  of  ^mperatore;  "l 
but  in  Winter  an  increase  is  found  to  follow  its  descent.  ^ 
In  the  former  season  the  Earth  is  necessarily  heated,  di 
and  the  precipitated  vapour  coming  from  a  colder  rsgMNi  tc 
of  the  sky  above  it,  a  portion  of  the  caloric  at  the  h: 
surface  must  pass  inio  the  water  that  has  descended,  and 
thus   occasion  a  reduction  of  sensible   heat     Added  to 
this,  evaporation  must  sometimes  take  place,  and  thus 
add  to   the   decrease  of  temperature.     In  Winter,  oi^ 
the  contrary,  so  soon  as  the  condensation  takes  place,  ^^ 
the  caloric  disengaged  has  a  sensible  effect  on  the  low  ^ 
temperature  of  the  sur&ce,   and  produces   that  aug- 
mentation of  the  sensible  heat  which  is  commonly  per- 
ceived. 

(588.)  Previous  to  a  fall  of  Rain,  the  transparency  i 
of  the  air  is  very  great  M.  De  Luc  has  investigated  p 
this  subject  in  a  Paper  read  before  the  Helvetic  Society  » 
of  Natural  Sdences  in  July  18£5.  Rain  is  sometimes  ^ 
found  positively  and  at  other  times  negativdy  electrified, 
and  sometimes  non-electric. 

(589.)  Meteorologists  have  likewise  connected   the  I 
phenomena  of  Rain  with  the  different  phases  of  the  S 
Moon,  and  there  is  perhaps  no  remark  more  common,  g 
than  that  changes  firom  wet  to  dry,  and  from  dry  to  wet, 
generally  occur  daring  its  citaogca,    Mr.  Howard  has 
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traced  this  with  some  success,  but  it  still  demands  a 
more  extended  inquiry.  According  to  him,  when  the 
Moon  has  great  South  declination,  there  falls  but  a 
moderate  quantity  cf  Rain  with  us ;  and  that  while  she 
is  crossing  the  Equator  towards  these  latitudes,  our 
Rain  increases.  The  greatest  depth  of  Rain  falls  with 
OS  in  the  week  in  which  she  has  the  greatest  North  de- 
clination ;  and  during  bar  return  to  the  South,  the  Rain 
becomes  reduced  to  ita.sninimum  state.  And  this  holds 
good  in  very  nearly  the  same  proportions,  both  in  ex- 
tremely wet  and  dry  seasons. 

(590.)  There  exists  also,  according  to  M.  Flangergues, 
a  constant  relation  between  the  phases  of  the  Moon  and 
the  number  of  rainy  days.  From  observations  made  by 
him,  during  a  period  of  nineteen  years,  he  obtained  the 
firikywing  results. 

Tabu  CXXXVIII.  ^ 


Tabub  CXXXIX  * 


Names  of  Place*. 


Nainber  of 
Years. 


PbaMtof  theMoon. 

New 

Tint 

Qaar. 

ter. 

Tull 

MOOQ. 

Qaar- 
ter. 

Moon 
in  Pe- 
rigee. 

Moon 

In  Apo- 
gee. 

Number   of  rainy 
days  coinciding  with 
the    days    of     the 
Moon's  phases 

77 

82 

79 

60 

93 

78 

And  he  adds,  that  the  number  of  rainy  days^hich 
oanidde  with  the  days  of  the  Moon's  phases,  and  of  the 
perigee  and  apogee,  follow  the  same  progress  as  the  mean 
heists  of  the  barometer  corresponding  to  these  phases, 
but  in  an  inverse  order.  Thus  the  number  of  days  at 
new  Moon  on  which  it  rained,  is  less  than  the  number  on 
which  it  rained  at  full  Moon  ;  and  the  mean  height  of 
Ifae  buometer  on  the  day  of  the  Moon's  conjunction,  is, 
en  the  contraiy,  greater  than  on  the  day  of  her  opposi- 
tion. In  like  manner,  the  number  of  rainy  days  be- 
longing to  the  first  quarter  much  exceed  those  of  the 
last  quarter,  and  so  conversely  the  mean  height  of  the 
baronit^r  is  much  less  in  the  first  quarter  than  in  the 
ksL  ^ftind  lastly,  the  number  of  rainy  days  coinciding 
with  the  days  on  which  the  Moon  was  in  perigee,  is 
much  greater  than  the  days  corii^ponding  to  her  apogee ; 
•nd  so  on  the  contrary,  the  mean  height  of  the  barometer 
at  the  former  season,  is  much  less  than  at  the  latter. 

The  diminution  of  the  atmospheric  pressure,  caused 
by  the  attraction  of  the  Moon,  must  be  regarded  as 
among  the  causes  that  determine  the  fall  of  Rain. 

(Ml.)  The  following  Table  contains  the  results  of 
Rain  for  diflerent  places,  arranged  according  to  their 
progressive  nuraerical  amount. 


Uleaborg . . . 
Fetersburgh. 
Uptal 


Mean  rain  for  lat  60*^  (Humboldt). 

WeatBridgford 

Wittenberg 

Petersburgh,  another  residt • . 

Lund • 


Ddsi,  Norfolk  . 
Upminster. .  • , 
Plorifl. 
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Carlisle 
Berlin . 

London  (Dalton) • . .  •  ^ 40 

Widdrington,  North.  ...•..•... •  • . .  • 

Glasgow   ••• 1 

BdiiU)urgh  ..•••••«.««t •••••••»•.••. 

Dublin ., , .....,.• 

London  (Oaniell) 3 

South  Lambeth 9 

Uean  of  Toulon,  Marseilles,  Aix,  MontpeUier,  Aries, 
J7i8mes,.Cavaillon,  and  Avignon,  between  43^  and 

^44''  North,  at  the  lerel  of  the  sea  (Schow) 

Near  Oundle,  Northampton ........  14 

? 


Lyndon,  Rutland  ••..• •.»•..... 21 

Rochelle ? 

Edinburgh •«.• 3 

Utrecht ? 

Haarlem  ...••• .^^ •••••••. t.. .••••••••••• 

Tonngsbuty,  Hertiurddiire  . .....^ »•-.»». 5 

Kimbolton ? 

Mean  of  Carlimhe,  Maaheim,  Stuttgwd,  Wurtsbiurg, 

Angsburg,  and  Regensburg  (Schow) • 

London  (Howard)  .^...r**..  .•••••. 23 

Norwich ••.., 13 

Vallerie,  five  leagues  N.E.  of  Rochelle 18 

Rochelle,  another  result ••«.•  17 

Fyfield,  Hampshire 7 

Bdinhurgh  (Adie)  another  result 7' 

Feiriby,  Yorkshire   • ? 

Chichester ? 

^V^S .^ 7 

Uhn ? 

Algiers • ? 

Barrowby,  Yorkshire • .  • 6 

Strasburg 20 

Chtteworth 16 

Hague ...•  ? 

Delfl ? 

Harderwyk ..••••« ? 

Mean  ram  for  lat  1 9«  (Humboldt) 

Bristol  ...•.•••••••• •.••••.••••.• •  3 

Bridgewater ? 

6or£)n  Castle • •  P 

Abo ? 

Puy,  near  the  senrce  of  the  Loire < . . .  •  ? 

Lombardo-VenetiaH  plains,  near  the  Apennines,  a 

mean  of  eight  places  (Schow) 

Leyden ? 

Madeira • »  ? 

Minehead,  Somerset • P 

England,  DaltenV  mean,  taking  first- a  mean  lyf  the 

Counties 


Meteor- 

Aonual  oloirv 
Amount  •^6/' 
of  Rain.  '^^^^  * 

13.5 
16.0 
16.7 
17.0 
17.0 
17.0 
17.2 
18.5 
18.7 
19.5 
19.9 
20.2 
20.6 
20.7 
21.2 
21.3 
22.0 
22.2 
22.2 
22.7 


22.6 
23.0 
24.0 
24.3 
24.6 
24.5 
24.7 
24.7 
25.0 
25.0 

25.1 
25.2 
25.5 
25.6 
25.8 
25.9 
26.4 
26.6 
26.8 
27.0 
27.0 
27.0 
27.5 
27.6 
27.7 
28.4 
28.6 
28.6 
29.0 
29.2 
29.3 
29.3 
29.3 
29.5 

29.5 
30.2 
31.0 
31.3 

31.3 


*  The  mark  ?  iuseded  so  often  in  the  above  Table,  merely 
denotes  the  number  of  years  to  be  unknown,  and  not  that  the 
amountH  of  rain  are  known  to  be  doubtful,  although  we  cannot  place 
entire  confidence  in  more  than  a  few  residts  of  the  Table.  It 
will  be  observed  that  the  means  which  rest  on  the  respectable  au- 
thorities of  Humboldt  and  Sdiow,  have  not  those  douibtfnl  marks  at- 
tached to  them ;  but  though  the  number  of  years  from  whidi  thev  are 
derived  be  not  known,  a  high  degree  of  reliance  may  be  placed  in  them. 
Tn  one  or  two  inbtances,  the  same  place  has  different  results  assigned 
to  it,  the  consequence,  perhaps,  of  difi^nt  localities,  or  of  different 
modes  of  reduciog  the  results.  What  a  vast  fidd  of  in^ry  re- 
mains to  be  emloiied  in  this  interesting  branch  of  our  tub|eot,  and 
what  unwearied  industry  and  precautions  will  be  necessary  to  im- 
prove it ! 
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Table  CXXXIIk  conlinued. 

NametofPlMM. 


of  Years. 


Snow. 


Venice ^^ 1 

Mean  of  sixteen  places  in  Great  Britain  {Ency.  Britt.) 

Zurich P 

Exeter ? 

Liverpool 18 

Mean  fall  of  rain,  from  lat  44^  to  46^,  viz.  at  Orange, 

Viviers,  Lyons,  Villefranche,  Bourg,  and  Geneva, 

(Schow).. 

Padna .11 ? 

Cotte*8  mean  of  147  places  in  Europe 

Verona ^ I 

Mean  of  32  places  in  Great  Britain,  mostly  raby, 

(Dalton) 

Sienna ? 

Viviers 40 

Venice,  another  result ? 

Manchester 33 

Dumfries 16 

Isle  of  Man 6 

Selbourne,  Hampshire P 

Dover 5 

Rome ? 

Central  plain  of  Lombardy,  mean  of  seven  places, 

(Schow) 

Lyons P 

Lancaster 20 

Mean  result  for  Zurich,  Bern,  Lausanne^  Peissen- 

berg,  and  Tegemsee,  (Schow) 

Kirkmichael,  Dumfries P 

Ludgvan P 

Dordrecht ? 

Townley,  Lancashire 1& 

Country  to  the  West  of  the  Lago  di  Guarda,  (Schow) 

Geneva ;  P 

Stockey  Muir,  near  Glasgow P 

Pisa ? 

Laig» ? 

Penzance ^ 7 

Lancaster • 10 

Waith  Stetton,  Westmoreland ? 

Charlestown 10 

Joyeuse 12 

Garsdale,  Westmoreland d|k 3 

Kendal 77. 25 

Fellfoot,  Westmoreland 3 

Kendal,  another  result,  (Marshall) 9 

Mean  of  twenty  places  in  the  lower  valleys  at  the  very 

bases  of  the  Alps,  (Schow) 

Crawshawbooth,  Lancashire , 2 

Country  to  the  East  of  the  JUgo  di  Guarda,  (Schow) 

Great  St  Bernard , . . .  , 

Vera  Cruz 

UUina 

Keswick 

Mean  ram  for  lat  19«  (Humboldt) 

Calcutta 


Bombay 12 

Ceylon.. ., ,,,, 

Carfagnano  in  the  Apennines 

Equator,  (Humboldt) 

Adam's  Peak,  Ceylon 

Tolmezzo , 

Cape  Francois , 

Coast  of  Malabar 1 

Granada 

Leogane,  St.  Domingo   •  •  •  • . 


Amoant 
of  Rain. 
31.8 
32.5 
33.1 
33.2 
34.1 


34.3 
34.5 
34.7 
35.0 

35.2 
35.2 
36.2 
36.1 
36.1 
36.9 
37.0 
37.2 
37.5 
3y 

39.0 
39.4 
39.7 

40.0 
40.3 
41.0 
41.0 
41.5 
42.1 
42.6 
42.6 
43.2 
43.5 
44.7 
45.0 
46.0 
50.3 
50.9 
52.3 
53.9 
55.7 
56.2 

58.5 

60.0 

62.6 

63.1 

63.8 

64.7 

67.5 

80.0 

81.0 

82.0 

84.3 

92.0 

96.0 

100.0 

109.2 

120.0 

123.5 

126.0 

150.0 


Snow. 

(592.)  The  precipitations  of  moisture  so  often  re- 
sulting from  the  union  of  atmospheric  volumes  of  un- 
equal humidity  and  temperature,  cannot,  however,  at  all 
times  descendan  the  form  of  Rain.  The  region  of  the 
air  in  which  uey  take  place  is  subject,  like  the  surface 
of  the  Earth  itself,  to  different  vicissitudes  of  tempera- 
ture ;  and  in  the  season  of  Winter,  when  a  diminished 


radiation  causes  the  atmosphere  frequently  to  sink  below     Hi 
the  freezing  point  of  water,  the  particles  of  moisture      oh 
must,  in  some  stage  or  other  of  their  descent,  become  ^''^ 
frozen,  and  form  flakes  of  Snow,  ha\ing  great  diversi-  ^^ 
ties  of  density,  and  displaying  innumerable  varieties  of  the  ^m 
most  beautiful  forms,  and  at  length  reaching  the  ground 
in  those  states,  when  the  temperature  necessary  for  their 
first  formation  continues  down  to  the  ground. 

(593.)  The  density  of  Snow^s  far  from  being  con-  i>««« 
stant,  and  M.  Quetelet  has  endeavoured  to  show  that  ^'^"^ 
there  is  a  relation  between  it  and  the  form.  By  repre- 
senting by  unity  the  volume  of  water  produced  from  the 
melting  of  a  constant  mass  of  Snow,  he  found  the  q^ 
maximum  of  density  to  exist  when  the  Snow  remained 
on  tlie  ground  in  one  uniform  mass,  its  numerical  value 
being  £^,  at  a  temperature  of  34°.  5.  The  least  condition 
of  density  varied  between  -^  and  i^,  the  temperature 
ranging  fron^9*^.7  to  18*^.5,  the  forms  of  the  Snow 
being  very  smV  stars.  Unformed  flakes  had  a  density 
of  about  ^  at  a  temperature  of  33^.1 ;  and  fim  Snow, 
having  no  determinate  forms,  was  found  with  a  density 
of  I  and  ~,  the  temperature  varying  from  32*^  to30°.2. 

(594.)  Snow  pffisents  the  most  beautiful  variety  •fsettilj 
forms,  and  when  examined  by  the  microscc^  is  found  forms 
to  be  composed  Af  an  immense  number  of  separate  and  Snuw. 


transparent  crysfils  of  ice.     In  the  Polar  regions,  wher 
a  diminished  temperature  calls  into  the  highest  activitjT 
the  qa'stalline  power,  their  variety  seems  endless ;  and 


ings  produced  by  combination,  disclose  arrangements 
uniting  at  once  the  most  perfect  forms  of  regularity  and 
beauty.  Dr.  Nettis  of  }Iiddleburgh,  in  1740,  was  the 
flrst  to  describe  some  that  fell  in  the  intensely  cold 
Winter  of  that  year.  They  were  found  to  be  hard, 
entire,  and  pellucid  ;  and  some  particles  received  on  a 
pencil,  were  placed  i)n  a  plane  glass  plate,  under  the 
object  glass  of  a  flne  microscope.  Great  care  was  taken 
that  the  smallest  particles  might  notrbe  dissolved,  either^ 
by  the  breath  or  the  warmth  of  the  hand.  In  one  day 
and  night  he  found  twenty  or  more  particles  dif- 
ferently formed ;  and  on  several  other  days  he^n joyed 
opportunities  of  delineating  eighty  admirable  d^kres  of 
Snow,  many  of  which  we  have  given  in  the  figures 
comprised  from  1  to  29  of  plate  iii.  The  size  of  these 
varied  from  ^th  to  ^tPof  an  inch.  Figs.  30,  31,  and 
32,  are  examples  of  anomalous  figures  of  Snow,  and  of 
which  he  observed  an  almost  infinite  variety. 

(595.)  We  owe,  however,  to  Mr.  Scoresby  the  most  Fonna 
exact  and  accurate  delineations  of  the  forms  of  Snow, 
which  he  obtained  during  his  successive  Polar  voyages. 
This  indefatigable  observer  did  not  content  himself 
with  mere  outline  descriptions,  but  measured  the  mag- 
nitudes of  the  particles  he  examined,  classified  their  dif- 
ferent modifications,  and  noted  the  barometrical  and 
thermometrical  conditions  of  the  air,  as  well  as  the 
general  aspect  of  the  weather  during  the  time  of  obser- 
vation. Mr.  Scoresby's  varieties  are  arranged  under  the  Redua 
five  following  forms  :  ^T^  8" 

1.  Lamellar. 

2.  A  lamellar  or  spherical  nucleus,  with  spinous  rami- 
fications in  different  places. 

3.  Fine  spiculae,  or  six-sided  prisms. 

4.  Hexagonal  pyramids. 

5.  Spicule,  having  one  or  both  extremities  affixed  to 
the  centre  of  a  lamellar  crystal. 

(596.)  Of  the  first  of  these  divisions,  the  varieties 
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Were  found  lo  be  ^^ery  numerous^  and  abundantly  formed 
ml  M  temperatures  sufficientiy  low  to  call  into  activity 

r  crj-sUllizing  farce.     Tlieir  structure  is  liiglily  delicate, 

1  very  thin  and  transparent.     It  may  be  divided  into 

eral  distinct  sfH^cics. 

(597.)  Stiiiiform^  having  six  poiuls  raiUating  from  a 
oommon  centre,  with  parallel,  collateral  ramifications  in 
the  same  plane.  This  species  is  represented  in  f[g.  33, 
and  is  tlie  most  «^eneral  form  met  with.  It  varies  in 
size  from  the  smallest  point  to  about  one-third  of  an 
inch  in  diameter*  It  occurs  in  the  gi'eatesL  abun- 
dance when  the  temperature  approaches  the  freezing" 
point, 

(598.)  Rfgular  htxagon.  This  occurs  in  moderate 
as  well  as  at  ilje  lowest  temperatures  ;  but  its  structure 
beeomes  more  delictUe  and  thin^and  its  sise  ts  diminished, 
IS  the  temperature  itself  is  lowered.  lu  some  cases 
it  'assumes  the  form  of  transparent  plates,  as  in  %. 
M ;  whilst  in  others,  fip:ures  of  the  most  beautiful  re- 
ulanty  are  formed   willuii  the  perimeter,  by  ditferent 

iite  lines.  The  size  of  this  species  is  from  the  smallest 
tible  atom  to  about  one-tenth  of  an  inch  in  diameter. 
Some  of  these  forms  are  delineated  in  figs,  35,  36,  37, 
3S,and39. 

(399.)  Aggregation  of  \^ej:a§ons.  This  beautiful 
ipcdefi  admits  of  endless  variety,  and  is  formed  chiefly  at 
low  temperatures.  A  few  m-e  delineated  in  figs.  40,  41, 
49,43,  44,  43,  46,  47,  an£48. 

(600.)  Combirtaliona  ofkcxdgom  with  radii  or  apinea 
and  projecting  angles.  This  specks  is  by  far  the  most 
Dumerifus,  and  atfords  some  of  me  most  interesting' 
fpedinens.  Figs.  49,  50,  51,  52,  53,  54,  55,  56, 
57,  58.  59,  60,  61,  62,  63,  64,  65,  66,  and  67,  allord 
csamples  of  it  The  parallel  lines  in  tlict^e  figures,  arc 
jiot  ttiteilSed  as  shadingfs,  but  actually  occurred  in  the 
''  stals  though  with  this  di Here ncc^  that  the  lines  whicli 
black  in  the  dia|n*ains,  were  white  in  the  orijrimvls. 
F%s.  68  and  69  afford  examples  of  crystals  having; 
twelve  spines,  and  seem  like  aberrations  fi-om  tlie  gene- 
ral law  which  o^overns  crystallizations  of  this  kind  ;  but 
I  Mr.  Seoresby  justly  observes,  th^y  may  rather  be  re- 
la  accidental  varieties,  produced  proliahly  by  the 
application  of  two  similar  crystals  upon  each 

b«f  (601,)  Of  the  second  general  division,  it  would  be 
difficult  to  convey  an  exact  represcntutinn  hy  means  uf  a 
figure.  It  seems,  however,  lo  consist  of  two  or  three 
i|Mcies,  the  fiindamental  fig:ure  of  which  is  either  of  the 
fpeciea  before  described,  and  from  the  hitcral  and  termi- 
Dad  planes  of  which  arise  small  spines,  similar  to  the 
1  QoUaterBl  ramifications  of  tig*  53.  These  spines  spring' 
from  one  or  both  of  the  lateral  planes  or  principal  sur- 
'&oes,  orirom  both  lateral  and  terminal  planes,  niain- 

ijjliininir  a  constant  angle  of  60'^  with  the  plane  trom 
1*  rise.     The  diameter  of  the  crjstal  sometimes 

r\  c  fourth  of  an  inch,  and  Mr.  Scoresby  found 

it  most  frequently  to  form  at  a  temperature  of  20°  or 
i5^  In  some  cases,  a  spherical  nucleus  is  to  be  traced, 
from  which  spring  radii  in  all  directions.  In  the  former, 
thi  central  figure  is  transparent,  but  in  the  latter  con- 
tsts  of  a  small,  rough,  white  concretion,  its  diameter 
teldom  reaching  a  quarter  of  an  inch.  The  spines  or 
raiii  are  similar  in  both.  This  latter  species  is  formed 
ftt  about  the  freezing  point,  and  sometimes  in  tcmpera- 
tur»  rather  lower. 

I  (002- )  The  third  class  contains  examples  of  very  de-- 
lical*  and  cry*stalline   forms,  and  also  of  forms  quite 


white  and  rough.    The  finest  specimens  resemble  white     Meteor* 
hair,  cut  into  lengtlis,  not  exceeding  u   quarter  of  an      ^logj'. 
inch,  but  so  small  and  clear  as  not  easily  to  admit  of  ""^^"^/^^^ 
an  exact  determination  of  their  figure.     Another  variety, 
occasionally  the  third  of  an  inch  in  length,  exhibits  a 
fibrous  or  prismatic  structure.     When  the  temperature 
is  about  28  degrees,  the  finer  specimens  occur,  and  the 
coarser  at  about  the  degree  of  the  freezing  point.     The 
latter  are  very  common  during  fog  showers,  and  appear 
to  be  composed  of  aggregadons  of  tlie  frozen  particles  of 
the  fog,  and  lo  have  their  origin  in  the  lower  parts  of 
the  atmosphere. 

(603.)  The  fourth  class  seems  to  be  very  rare,  Mr.  Fourthclnsi, 
Scoresby  having  observed  it  but  on  one  occasion.  It 
apparently  consisted,— for  in  a  dehcate  examination  of 
this  s<jrt  more  than  one  instance  is  necessary, — of  a 
triangular  pyramid,  but  whether  its  base  was  triangular 
or  liexagonal,  similar  to  %.  67,  lie  could  not  determine. 
The  pyramids  were  alxiut  the  thirtieth  of  an  inch  in 
height,  and  fell  with  some  other  curious  figures  during 
a  gale  of  wind  from  the  North.  Tiiey  arc  represented 
in  figs.  68  and  69. 

(604.)  The  last  species  was  seeifrby  Mr.  Scoresby  Singular 
only  tw^ice.     It  resembles,  he  says,  a  pair  of  wheels,  form*  of  ilio^ 
united  by  an  axle4ree,  the  wheels  consisting  of  hexagonal  ^"^  '^^"•• 
or  other   lamellar   crystals,  and  tJie  axle  of  a  slender 
prism.     Figs.   70  and  72   represent   exai^es   of  this 
Snow  crystal.     Fig.  71  is  another,  having  tftee  lamina?, 
and  two  prisms  about  one-sixth  of  an  inch  long;  and 
fig.  73  is  an  instance  of  one  tabular  crystal  and  a  prism. 
This  la-st  and  the  two  former  varied   from  one^thirtieth 
to  one-tenth  of  ai^,  inch  in  length.     The  temperature, 
when  the  very  singular  form  of  fig.  45  occurred,  was  in 
one  instance  22^,  aud  in  the  other  20*^. 

(605.)  The  figures  we  have  given  to  illustrate  these  Remarks oa 
curious  and  verv  interesting  forms,  Mr.  Scoresby  informs  magiiitutl»»s 
us  are  magnified  from  30  to  about  400  tiroes.  The  6*c-  ^^^^^^.^ 
tional  numbers  succeeding  each  crystal,  denote  the  dia-  ^^''  * 
meter  in  parts  of  an  inch.  The  largest  crystal  repre- 
sented was  one-third  of  an  inch,  and  the  smallest  one- 
lhiri)-fillh.  "^1 

(606.)  The  figures  actually  recorded  here  were  all  per- 
fect specimens  seen  by  I^Ir.  Scoresby  ;  but  many  instances 
occurred  during  his  long  investigation  of  the  subject,  of 
mutilated   antl  irregular  forms,  some   wanting  two  or 
three   radii,  and    others  having   radii   of  ditferent  sizes 
and  shapes.     At  low  temperatures,  however,  the  greatest  Tlie  most 
proportion  of  cryi*lals  that  fall  are  probably  perfect  Geo-  perfect 
metrical  figures.     The  c<mstaiii  regard  to  etpiality,  in  *^^?^**.^^^^ 
the  form  and  size  of  tiic   six  radii  of  the  stellates,  the  J'^.j,^'^*^^^^!^^"^' 
nnnute  accuracy  of  the  ditlcrent  parts  of  the  hexagons,  i^^j^j^j^i^^ ^^ 
the  beauty   and   precision   of  the  internal  lines  of  the  ^j^^^^^^i^jj^.^ 
compound  figures,  with  the  projier  arrangement  of  any  of  form, 
attendant  riimifications,  together  with  the  general  com- 
pletion of  the  regular  figures  belonging  to  such  di\ersi* 
fied  forms,  compose  one  of  the  most  interesting  among 
the  nuj  ny  admirable  examples  with  which  Crystolfoginphy 
abounds,  • 

(607.)  But  these  delicate  and   beautiful  fiirms   are  Seldom  nut 
principally  confined  to  the    Polar  regions,  and  only  in  J^'^^^  *" 
lery  rare  instances  are  some  of  the  less  complicated  crys-  ^^""1^*1^^*  ^ 
tals  to  be  met  with  in  the  temperate  cUmates   of  die 
Earth.     In  Swissedand,   the  descent  of  Snow  in  crys-  Sntmiu 
tallized  stellar  pallets,  with  feather)^  filaments  arranged  SwiswrlantL 
along  the  rays,  was  regarded   in  January  1829  as  an 
uncommon    phenomenon.       M.    Huber-Burnand,    who 
particularly  watched  its  descent,  gave  lo  it  the  name  of 


« 


«i»ny. 
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decreuse  of  heat,  the  power  ^t^ZJ^"^ 
•  ii;  the  (lii^cetidiiig  atoms,  and  thus  capable  of 
r  Kled  cliiiracter  I?  Hatf .   TIm  only  prodiMuig. 
r  ui  tm  eifctire  recepdon  of  the  tfaeoiy  ^^ 
scarcity  of  llMil  simmers  in  the  Winter 
nf  the  doudsi  iom  which  Hail  in        # 
the  m»f][iii(udo  of  the  mwflei  in 
.  l!y  reaches  the  t^^raiind. 

TTt  hmrcrer  certain  phenomena  which  ^*^,^"®°' 
rked  respecting  tlie  deaomits  of  rain,  J^  i^uj^^ 
which  would  seem  to  imply  a  common  ^  common 
ti  dilliTences  of  Teinperaftan  akme  seem  origin  for 
to    eicplmn    tht^ir   diflferent   formations.  '"j*»  "".^^^ 
ed  more  thnrj  oii^  instance  of  a  huge  "*  ^"^' 
liiird  Btuiw-biills  iind  distinct  flakes  of  ^*^  «*^^- 
ame  tioio;  und   jiml  and  nin  are  by  no  fl^i^es^^f 
tnimon  vf  i^idt  of  the  same-  doud.    The  mow  at 
.  clouel  may  indeed  be  sodl,  or  clouds  at  same  time, 
urns  may  be  suppof^ed  to  eiisi»  which  in 
r  n^von  ^hall  afford  HaJI^  in  a  lower  region 
^  in  n  frtill  lower  region  rain,  dMfcrgnctoof  tcm- 
e  exkting  in  the  supfxisc^d  range,  ftdly  adequate 
pmductjon  of  these  diderent  phennmena.    The 
«a       fs  itliEo  i^onftrmed, — such  are  ilie  capricious  condi* 
tio     of  teinpemtut^  in  the  air, — ^by  rsin  actually  forming 
tn    x\  n]]f>er  n?gton  of  the  sky«  autl,  descending  into  a 
coll  »r  ^triiliim  of  the  'dinio^|ihere,  becoming  contertad 
into    deckled   glubuies    of   IIiiiL      Howard    haa    an  Freezing 
cxmnple  of  this  in  what    he   rlenoaunalss  a  foseang  »hower. 
^howeft  on  the  19lh  of  Jiiimnn(%  1869.     It  eonsisled  OT 
hill  law  Bpherulc!^  of  ice,  (tiled  with  water,  of  transparent 
globules  iif  Uiul,  and  of  drufiM  of  water  at  the  point  of 
^eKtog,  whidi  l)L^£!un](^  solid  ou  eomtng  into  contact  with 
the  bodies  thn'  fell  on.     Tlk;  j^ume  dbwr^rer  also rseards,  Large  Hail 
that  on  the  l^th  of  July.  1803.  n  kind  of  idck  descended  *^<^^ 
from  the  cIoimK  which  was  succeeded  by  large  Hail, and  ^  '^"^ 
finally  by 

(624.)  A  (\ne  €irain]>k«  illuiitrwting  the  junction  of 
clotid^f  and  of  the  resulting  phenomena  of  rain  and 
Had,  wai;  obgened  at  Tiu-ragona  on  the  15th  of  Scptem- 
l>er,  IS2&.     Sonie  large  elouds  w^xe  seen  to  sdvsnos 
with  n  S<Mith*£u^  wind,  at  T  .4.  m,,  disdiaiging  torrents 
of  raiiu    Another  great   nia?^R  of  doud,  driren  by  a 
Westerly  wlnd^  met  the  foraier  wi^h  the  |preatest  vio- 
lence, producing  thujidnr.     As  soon  as  the  rain  had  Rain  me- 
an immense  ubundance  of  Hail  deseenled,  at^^^^T 
first  very  small,  but  sensibly  increasing  to  a  Teiy  gt««t  ^*"* 
size.     Another  eianiple  also  occurred  in  North  America 
about  noon,  on  tlie  4th  of  Juue,  1814.    A  dark  doud 
appeared  in  the  South-We^t,  evhsbitiag.  an  ekctrical 
appearanee,  some  lig^ht  clouds  moving  at  ttw- same  time 
from  the  North-Eust,  and  a  np  [trt' t it  ly  meeting  the  former. 
The  united  msisenj  alter  toeir  junction,  seemed  to  rise.  Hail  sue 
and  at  length  to  attain  a»  cntmordinaiy  height,  their  seeded  by 
appearance  indudnw  Dr.  Crookahank,  the  observer,  to  ™"- 
predict  Hail,  and  which  presently  foil  in  masses  from  18 
to  15  inches  in  drcumforence.    Co|4ou8  rahi  succeeded 
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Varieties. 


Experiment 
ofMong;eto 
illustrate 
the  forma- 
tion of 
Snow. 


Natural 
Snow-balls 
of  globular 
forms. 


Seen  by 
Howard. 


ByShcrriff; 
and  formed 
by  wind. 


By  Cleve- 
land. 


Polar  Shuno,  from  its  corresponding  to  the  description 
given  of  sndi^  and  which  name  it  retained.  Five  or  six 
inches  of  it  fell  in  three  successive  days,  mnd  was  found 
to  be  extremely  light,  very  dry,  and  without  adhesive- 
ness. Instead,  of  presenting  a  swan  like  whiteness,  it 
had  more  the  silvery  appearance  of  feathers  of  the 
colymbus,  in  consequence  of  the  high  polish  of  its  crys- 
talline &ceta.  When  dropped  freely  into  a  basin,  mea- 
sured, and  then  melted,  it  gacve  pne-fivty-fifth  its  volume 
of  water.  On  some  foggy  days,  another  kind  fell, 
whidi  was  called  ElemewUtry  Snow,  and  was  supposed 
to  be  formed  near  the  Earth.  Its  fi)rm  was  that  of  fine 
powder,  but  without  any  regular  crystalliaed  form.  The 
temperature  ranged  during  these  formations  ten  or  fifWen 
degrees  below  the  freezing  point. 

(608.)  Monge  the  Geometrician  has  alluded*  to  the* 
ordinary  crystallization  of  sal  ammoniac  in  delicate 
feathery  crystals,  as  affording  a  beautiful  illustration  of 
the  fbnnation  of  Snow.  If  we  fill,  says  he,  a  deep 
glass  to  which  heat  has  been  applied  with  a  saturated 
solution  of  sal  ammoniac  in  a  warm  state,  and  allow  it 
to  cool  in  a  tranquil  air,  the  surface  of  the  Liquid  will 
be  covered  with  ¥ttj  minute  crystals.  These  will  sink 
as  soon  as  they  are  formed,  and  descend  slowly,  on 
account  of  their  Specific  Gravity  but  little  exceeding  that 
of  the  Liquid.  During  their  descent  they  will  receive 
other  aggvagations,  and  at  length  reach  the  bottom  of 
the  vessel  n  large  white  flakes.  The  rapid  progress  of 
crystallizalion  is  entirely  owing  to  the  affinity  of  the 
particles.  The  first  crystal  which  descends  forms  as  it 
were  a  nucleus  fbr  all  the  other  particles  which  have  a 
tendency  to  unite  to  it  But  no  expejiment  can  do  ade- 
quate justice  to  the  exact  Geometry  and  delicate  me- 
chanism of  Nature. 

(609.)  There  are  other  crystalline  forms  of  Snow, 
which  however  merit  attention.  Sometimes  when  a 
stmvg  wind  sweeps  over  a  surface  of  Snow,  portions  of 
it  are  raised  by  its  power,  and  passing  on  with  the  breeze 
mider  a  diminished  temperature,  become  crystallized, 
and  by  attrition  assume  globular  forms.  In  some  in- 
stances their  size  is  sJi^uch  increased  by  the  continual 
accession  of  Snow,  as  at  length  entnrely  to  resist  the 
action  of  the  wind,  and  to  remain  at  rest  An  example 
occurred  to  Mr.  Howard,  in  January  1814,  of  several 
thousands  of  balls  being  formed  nndeV  circumstances  of 
this  kind. 

(510.)  Mr.  Sherriff  rec(»ds  an  instance  of  balls  being 
found  by  him,  in  February  18S0,in  East  Lothian,  vary- 
ing firom  a  foot  to  a  foot  and  a  half  in  diameter,  which 
had  left  hollow  tracU  in  the  Snow,  ranging  from  East 
to  West,  the  wind  at  the  same  time  blowing  fimthe 
latter  quarter.  In  one  village  in  particular,  with  iCon- 
plete  exposure  to  the  West,  they  were  exceedingly 
numerous,  and  not  above  a  yard  and  a  half  from  each 
other. 

(611.)  An  example  occurred  to  Professor  Cleve- 
land, BO  late  in  the  year  as  Ist  |^  April,  in  North 
America,  of  Snow-balls  varying  inT  size  from  one  to 
fifteen  inuches  diameter,  the  smaller  being  nearly  spheri- 
cal, and  the  larger  somewhat  spheroidal.  The  larger 
balls  were  fomed  by  having  been  rolled  through  a  con- 
sideroble  distance  by  the  wind,  their  paths  upon  tiie 
Snow  being  in  general  distinctly  visible.  The  smaller 
balls  however,  the  P^ofineor  asserts,  were  decidedly 


*  Jkm^n  d*  CkmU,  vol  v.  p.  1. 


formed  in  the  atmosphere,  m  they  oecarred  in  woods  and  \ 
small  endosiues.  The  texture  of  all  these  balls  was  < 
homogeneous,  being  composed  of  minute  prisma  «f  ^^ 
Snow  irregularly  aggregated.  Those  observed  by^ 
Mr.  Sherriff  were  entirely  destitute  of  crystalline  j^  | 
finms.  In  some  cases  it  is  said  that  aggregationB  of  wfjk 
Snow  have  occurred  in  decidedly  cylindric^  forms,  hd-  pyl 
low  at  each  end  to  almost  the  centre  ;  but  the  aocounis  fon 
that  have  been  published  of  them  do  not  seem  salia-  ^ 
factory.  ^ 

(612.)  Aficr  a  copious  fall  of  Snow,  an  attentive 
observer  may  find  in  the  scenery,  to  whrch  it  imparts-so  ]^ 
peculiar  a  character,  much  to  exercise  and  delight  hta  "  * 


cha 
imi 


mind.    *"*•  The  pensile  drifis,"  says  Mr.  Howard,  '*  restmg  ^ 
on  a  narrofw  base,  invite  contemplation,  at  the  time  they  Soc 
may  be  regarded  as  just  objects  of  fear/*    Somethnte 
when  the  Sun  shines  clearly,  and  the  temperature  is  too 
low  to  permit  any  depodtiMvof  moisture,  the  level  sur-  Sui 
face  may  be  found  sprinkm  with  small  polished  plates  Sm 
of  ice,  which  refract  the  light  in  colours  as  brilliant  and  *V^, 
varied  as  those  of  dew.      At  such  times,  also,  there  ^ 
are  to  be  found  on  the  borders  of  frozen  pools,  and  en  ^ 
small  bodies  which  happen  to  be  fixed  in  the  ice  aad  ice. 
project  from  the  surface,  groups  of  feathery  crystals  of  a 
curious  and  delicate  stractove.     From  the  moment  al*  Sm 
most  that  snow  alights  on  the  ground,  it  begins  to  cha 
undergo  certain  changes,  "w^ms^x  usually  end  in  a  more  "^ 
solid  crystallization  than  iKeriginally  possessed.    Hie  ^ 
peculiar  adhesive  quality  of  Snow  at  particular  times,  ^. 
results  from  its  neidly  crystalline  texture,  aided  by  a  ^| 
degree  of  attendant  moisture,  which  af^rwards  fireczes  in  am 
the  mass.     Snow  sometimes  exhibits  beautiful  blue  and  Sm 
pink  shades  at  sunset 

(613.)  Snow  has  been  seen  in  the  Polar  regions  of  ou 
red,  orange,  and  salmon  colour.    This  occun  both  on  col 
the  fixed  and  floating  ice,  and  appears  in  some  cases  ^^ 
to  result  firom  vegetable,  and  in  others  firom  animal 
matter,  suspended  in  the  sea,  and  deposited  upon  the  ice 
around. 

(614.)  Snow  storms  sometimes  present  a  Inminoaui  Lu 
appearance,  and  are  then  objects  of  great  interest.    One  8* 
occurred  in  March   1818,  to  a  party  on  Lochawe  ia  "^^ 
Argyleshire,  which  imparted  to  the  glassy  surfiM^e  of  die 
lake,  the  boat,  their  clothes,  and  all  the  surrounding 
scenery,  a  luminous  appearance,  like  a  huge  sheet  of 
fire.     Nor  were  the  exposed  parts  of  their  bodies  bid- 
gular  in  this  respect,  for  to  the  eye  they  all  seemed  to 
burn,  although  of  course  without  any  feeing  of  warmth. 
Whira  they  applied  their  hands  to  any  of  the  xniAAag 
Snow,  the  luminous  suhstaace  adhered  te  them,  as  wcti 
as  the  BKMsture,  and  this  property  was  vctarncd  by  Ike 
Snow  for  twelve  or  fifteen  minutes. 

(615.)  During  the  deseent  of  Snow,  the  thermometer  n 
will  sometimes  gradually  rise.  Howard  gives  aa  ex-  ^ 
ample  of  an  uni»nal  fall  at  Plaistow,  during  which  the  ^ 
thermometer  at  LO  a.  h.  stood  at  19^,  at  3  p.  k.  ^20°,  and  ^ 
at  9  p.  M.  26^.  8n 

(616.)  All  other  thingB  being  the  same,  Piofesaw  co 
Leslie  supposes  that  a  flake  of  Snow,  taken  as  mm  ti« 
times  more  expanded  than  water,  descends  thriee  as  ^ 
alow.  "* 

(617.)  In  the  Aictic  regnns,  it  haabeen  observed  by  Ac 
an  able  writer  in  the  EUnburgA  Rmiem,  that  IIm  ^ 
wretched  settlers, tottered  with  a  load  of  bear  skiw,  i»>  ^ 
main  crowded  and  immured  in  their  huts,  every  Uimt  \^ 
of  whi^  tbey  caccftdly  stop  agatast  the  piercing  extemal 
cold.    SoM,  howefer,  the  whole  of  file  iraida  ' 
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^itii  a  thick  crust  of  ice ;  but  if  they  happen  for 

it  to  op€n  Q  window^  the  moistwre  of  the  con- 

nir  is  immediately  precipitated  in  the  form  of  a 

FT  of  Snow,     Maupertuis,  who  was  cngvgedm  the 

ojwmtioti  of  measuring  a  degree  of  the  niSS^au 

n  tlie  Arctic  Circle,  also  remarks,  that  at  Tornea, 

Dm  opening  of  a  door,  the  external  air  immediately 

the  warm  vapour  of  the  chamber  into  Snow, 

^rot  icorhiilom   blancn.     Robiaon,   the   celebrated 

NaUiml  Philosopher  of  Edinburgh,  likewise  remarked 

to  H niton  the  Geologist,  as  a  beautiful  example  illus- 

^11111111^^  the  truth  of  his  theory,  that  in  a  crowded  assem- 
bly ml  Peteraburgh,  when  the  company  were  sutFerinc^ 
irom  the  clo»eness  of  the  room,  a  p;entleman  broke  a 
himAcfm  for  relief,  and  the  air  rushing  in,  formed  a 
nible  condensation  of  simw7  matter,  having  a  revolving 
potion. 
I  (61S,)  In  the  Pblar  regions,  where  every  tiling  oon- 
iif        necied  with  Snow  is  exhibited  on  the  grandest  scale, 

tMr.  Scoresby  informs  us  it  snows  nine  days  out  of  ten, 
^     to  ihe  months  uf  April,  May,  and  June.  With  Southerly 
^    irinds  near  the  borders  of  the  ice»  or  where  moist  air 
oi,  Nay,  blowing  from  the  sea  meets  with  a  cold  breeze  from  the 
'"         ice,  the   heaviest  fells  of  Snow  occur.     In  this  case,  a 
depth  of  two  or  tliree  inches  sometimes  descends  in  an 
Such  heavy  falls,  it  is   said,  frequently  precede 
storms.     There  seems  no  data  to  assist  us  in  ap- 
ing to  the  aimual  average  amount  of  Snow  for 

J     in  which  it  falls. 

($19.)  Snow  has  generally  been  found  electi4fied,  and 
aeoordingto  the  observations  of  Schiibkr,  it  is  oftener 
ltiv«  than  negative,  in  the  ratio  of  four  to  one. 

Hail. 

(620.)  The  phenomemm  of  Hail  does  not  appear  to 

liave  attracted  so  much  attention  in  our  own  Count  r)^  as 

on  the  Continent,  where  it  has  been  made  tlie  subject  %ji 

flerrral  most  interesting  Memoirs ;  and  even  at  the  very 

moment  this  Essay  is  passing  tli rough  the  press,   the 

^Aohdemy    of  Sciences  at  Paris   has   announced    it  as 

'  ler  Prize  question,  and  with  condidons  also  of  the 

g^eneral  and  rigorous  kind*     In  Great  Itrttain  onr 

lltention  has  been  more  occupied   with  rain,  and   we 

ve  happily  not  to  lament  the  desolations  produced  by 

tremendous   Hail  storms,  wliJch  from  time  imme- 

have  ra^TLgcd  the  beautiful  Provinces  of  France. 

places,  from  frequent  catastrophes   of  this  kind, 

obtained  the  designation  of  Hail  Countries,     Kng- 

bad,  on  the  contrary,  may  with  more  propriety  be  ck- 

ierainaled  a  Rain  Country, 

(6^21.)  There  is  undoubtedly  much  in  the  origin  and 
fbraiaUou  of  Hail  to  awaken  curiosity.  Volta  indeed 
itptrded  the  formation  of  small  flakes  of  ice — the  ker- 
■da  d£  liiture  Hail-stones,  in  the  month  of  July,  during 
the  hotteit  hours  of  the  day — as  one  of  the  greatest 
ptradoKes  in  Meteorology  ;  and  though  we  cannot  hope, 
a  &e  brief  limits  to  which  we  are  confined,  to  trace  all 
llle  phenomena  connected  with  it  to  their  source,  or 
fndiiee  oljservations,  as  the  conditions  of  the  learned 
Acaderay  require,  made  in  the  very  region  of  Hail,  we 
My  nevertheless  remark,  that  the  theory  of  Hutton,  as 
jost  applied  to  the  phenomena  of  Rain  and  Snow, 
\^^  tec«aa  better  adapted  on  the  whole  to  account  for  the 
felt  iNRmtiuuof  Hail,  than  any  of  the  other  theories  that 
have  been  proposed. 


(622.)  We  have  beibre  remarked  that  moistore  may     Mffteor- 
be  precipitatetl  from  the  minglin*r  losrether  of  masses  of     obgy. 
air  of  unequal  temperatures,  and  unequal   degrees  of  '^-^v**^ 
humidity;  but  the  state  in  which  the  precipitated  mois-  l^rKciritit«?d 
ture  reaches  the  Earth,  nuist  depend  on  the  temperature  fl'T^^^'nl'^' 
of  the  medium  in  which  it  is  tbrmed,  and  on  that  through  temperaturo 
which  it  has  to  pass.     We  have  already  seen  Imjw  mois-  of  incdiura 
ture  precipitated  in  this  way  produces  rain  ;  and  how,  tbrpugh 
under  the  influence  of  a  lower  temperature,  it  comes  to  "^^^^^^^^  it 
us  in  the  ftirm  of  snow ;  and  it  wotdd  seem  reasonable 
to   attribute   to  a  further  decrease  of  he aU  the  P^^^er  of     ^**     °^* 
still  further  crystallizing  the  descending  atoms,  and  thus  caiuible  of 
to  give  to  them  the  decided  character  of  Mail.    The  only  pn«ludng 
difficulty  in  the  way  of  an  entire  reception  of  the  theory  ii^^il- 
is,  the  comparative  scarcit}^  of  Hail  showers  in  the  Winter 
season,  the  lowix'ss  of  tbe  clouds  from  which  Hail  in         ^ 
general   results,  and  the   magnitude   of  tbe  masses  in 
which  it  occasionally  reaches  the  ground. 

(623.)  There  are  however  certain  phenomena  which  Pj^^omena 
have    been   remarked  respecting  the  descents  of  rain,  to /ndio^ 
snow,  and  Hail,  which  would  seem  tii  imply  a  common  a  comtnon 
origin  for  each,  differences  of  lemperature  alone  seem*  ou^m  for 
ing    adequate    to    explain    their   different    formations.  ^^^^"'  ^iw, 
Howard  has  observed  more  than  one  instance  of  a  huge  ^"      ^^  * 
nimbus,  affording  hard  snow-balls  and  distinct  Hakes  of  ^ff*^  ^^J^" 
snow  at  the  same  time ;  and   Hail  and  rain  are  by  no  d'^j^^.sTj- 
means  an  uncommon   result  of  the  same  cknid.     The  in^w  at 
magnitude  of  a  cloud  may  indeed  be  such,  or  clouds  at  sameiuue* 
different  elevations  may  be  supjxjsed  to  exist,  which  in 
an  u[)|>er  region  shall  afford  HaiU  in  a  lower  region 
snow,  and  in  n  still  lower  region  rniti,  diHerencesof  tem- 
peratinre  existing  in  the  supposed  range,  fully  adequate 
to  the  production  of  these  diHerent   plienomena.     The 
same   is  also  confirmed,— such  ore  Ihe  capricious  cotuii- 
tions  of  temperature  in  the  air, — by  rain  aclually  forming 
in  an  upper  region  of  the  sky,  and,  descending   into  a 
colder  stratum  of  the   atmospheren,  becoming  couverled 
into    decided    globules    of    Hail.       Howard     ims    an  Freeing 
example   of  this   in   what    he   denominates    a    ireeziiig  shower, 
shower,  on  the  19th  of  January,  l8f)9.     It  consisted  of 
hallow  spherules  of  ice,  filled  with  water,  of  transparent 
globules  of  Hail,  and  of  drops  of  water  at  the  point  of 
free^ingt  which  became  solid  on  coming  into  contact  with 
the  bodies  thev  fell  on.     The  same  observer  also  i^cords,  Lai*ge  Ilttil 
that  on  the  19th  of  July,  1803,  a  kind  of  icicle  descended  ^'''^^*''*^ 
from  the  clouds,  which  was  succeeded  by  large  Hail-,  and    ^ 
finally  by  rain. 

(624  j  A  tine  €icam]>le,  illustrating  the  junction  of 
clouds,  and  of  the   resulting  phenomena    of  rain   and 
Hail,  was  observerl  at  Tarragona  on  the  15lb  of  Septem- 
ber, 1828.     Some  large  clouds  were  seen  to  advance 
with  a  Sotith-East  wind,  at  7  a.  m.,  discharging  torrents 
of  rain.     Another  great   mass   of  ckiud,    driven   by   a 
Westerly  wind»  met  the  tbrnier  with  the  greatest  vio- 
lence, producing   thunder.     As  soon   a^  the  rain    had  Rain  guc- 
cea^d,  an  immenfte  abundance  of  Hail  descended,  at  <*e««Je<l  ^y 
first  very  small^  but  sensibly  increasing  to  a  very  great        ' 
size.     Another  example  also  occurred  in  North  America 
about  noon,  on  the  4th  of  Jime,  1814.     A  dark  cloud 
appeared   in  the  South-West,   exhibiting  an   electrical 
appearance,  some  light  clouds  moving  at  the  same  time 
from  the  North-East,  and  apparently  meeting  the  former. 
The  united  masses,  after  their  junction,  seemed  to  rise,  Hail  sue 
and  at  length  to  attain  an  extraordinary  height^  their  cetnled  hf 
appearance  inducing  Dr.  Crm»k^hank,  the  observer,  to  ^*^"* 
predict  Hail,  and  which  presently  fell  in  masses  from  13 
to  15  inches  in  circumference,     Copious  rain  succeeded 
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their  descent.  Arago  likewise  remarks,  that  Hail  gene- 
ra lly  precedes  sttirms  of  rain,  and  sometimes  oocom- 
paiiies  them ;  why  then  cannot  they  have  a  common 
origin,  di^rence  of  temperature  only  modifying  their 
states? 

(62 J.)  A  strong  argument  in  favour  of  this  applica- 
tion of  llutton  may  also  be  derived  from  the  circum- 
stance^  I  hat  Hail  may  be  formed  either  by  day  or  by 
night  in  every  chmate,  although  its  descent  is  most  fre- 
quent  in   the    former   season.     The    theory  of  Volta* 


♦  It  may  not  be  iminterestinff  to  give  vl  "brief  accuunt  of  the  theory 
of  Volia  in  a  note-  That  celebrated  man  (^Touudcd  his  theory  of 
Hail  cm  evapuratioo,  and  on  the  familiar  vit'ctrical  exjieriincnt 
known  by  the  name  of  the  dame  de*  fiUHtifttr  which  coiuiisfii  of  two 
metallic  discs  placed  borkontAlly  ooe  above  the  other,  the  uppiT 
disc  l)«ing  suspeudetl  from  the  prime  conductor  of  the  machine, 
and  the  lower  communicating  with  the  grotmdj  either  immediately, 
or  by  the  aid  of  a  cbata.  A  few  pith  ball*  placed  on  the  lower 
diiic,  will,  wher*  the  tippor  di*c  h  electrified,  shoot  from  the  former  to 
the  latter  surface,  and  liack  agiiin ;  the  oscillating  motion  being 
continued  until  the  different  electrical  states  of  the  two  surfaces  are 
Bt  knif^h  I'f^uaiized  and  rendered  simibir.  Volta,  in  applying  the 
r«suhii  uf  ihi*  electrical  toy  to  the  great  phenomena  of  Nature^  sup- 
posL'd  the  black,  stormy  clouds  which  produce  llail,  to  be  substituted 
for  the  metallic  discs ;  and  tho  small  graius  of  Hail  existing  t>etwecn 
them,  ex.hibilin|5,  by  the  electrical  agencies  of  the  doudji,  motions 
hke  the  pith  balls  in  the  danae  dn  pant  ins. 

There  ts  certainly  no  difficulty  in  supposing,  as  Arago  ohsenres^ 
two  or  more  strata  of  unequally  elevated  claudti  to  eikiitt  at  tho  «ama 
timC|  since  we  oPen  see  mattses  so  disposed  by  the  action  of  contc^nd- 
ing  winds.  When  a  storm  tieems  ue|punmg,  simile  gre)ish,  de- 
tached clouds,  sometime!!  immovable  ana  sometimes  di.sturbedr  often 
appeiir  under  others  of  a  different  and  much  more  extended  form  ; 
attd  Volta  1ms  proved  that  the  electrical  transitions  from  a  positive 
to  a  negative  state,  occur  ten  or  twelve  times,  or  even  more,  in  a 
single  minute. 

But  how,  it  may  be  asked,  is  the  Brst  embn'O  of  Hail  formed  be- 
tween tho  two  clouds  ?  The  clouds,  Kiys  \'olta,  are  formed  of 
hallow  vesicles,  the  eiLtenml  surfaces  uf  which  arv  Quid.  The 
myriads  of  these  which  form  the  upper  surface  of  a  doud,  must 
undergo,  towards  the  South,  a  strong  evaporation,  both  on  account 
of  the  intensity  of  the  solar  rays,  and  the  dryness  of  tht^  air  in 
which  they  swim.  The  elastic  vspour  thus  produced  by  the  solar 
be&t,  must  first  saturate  the  dry  air  through  which  it  passes,  and  at 
Jeiiglh,  by  the  low  temperature  of  some  superior  stratum,  become 
again  reduced  into  a  vesicular  state^  forming  another  cloud,  dificring 
in  its  electrical  conditiou  from  the  first.  The  upp^cloud  wdl  have 
positive  electricity,  on  account  of  that  spedes  ortlectricity  being 
developed  during  the  precipitation  of  vapour,  the  lower  having 
changed  its  character  to  negative  in  cun^cquence  of  the  evaporation 
it  has  undergone.  A  diminished  temperature  at  length  may  produce 
between  the  clouds  icy  particles,  or  llail  in  a  nascent  state,  which 
the  opposite  electrical  states  of  the  upper  and  lower  clouds  will  cause 
to  oscillate,  imtil,  by  gathering  matter  from  the  surrounding  mois- 
ture, they  become  at  length  enveloped  in  compact  and  o{raque  ice, 
and  attain  a  size  whichj  overpowenng  the  electric  forces,  are  cum- 
p«11od  by  Gravity  to  descend. 

But  this  theory,  apparently*  so  simple,  and  at  one  time  so  popular 
on  the  Continent,  has  liad  ob)«ctiotis  opposed  to  it  of  a  very  fotmida- 
ble  kind.  Volta,  indeed,  having  supposed  that  the  first  rudLments 
of  Uail  could  only  be  produced  by  the  action  of  thu  solar  rays  on 
the  upper  surfaces  of  clouds,  found  himself  obliged  to  admit,  that  a 
Hail^one  which  fell  at  three  or  four  in  the  morning,  Wfore  the  Sun 
cotdd  possibly  have  acted  upon  the  surface  of  a  cloud,  Had  osdllateil 
at  least  ten  or  twelve  hours  lietwecn  the  surfivces  of  the  oppositely 
electriBed  clouds ;  and  Bellani,  in  some  of  the  examples  he  has 
cited  in  opposition  to  the  theory,  has  even  adduced  the  instance  of  a 
storm  in  July  1^06,  whidi  commenced  before  the  rising  of  the  Son, 
and  produced  a  prodigious  (Quantity  of  Hail,  when  uie  preceding 
evening  had  displayed  no  indications  whatever  of  a  coming  stonnj 
throughout  the  whole  eitent  of  the  visible  horizon. 

The  ejc^ieriment  of  th<;  dtout  det  pantinij  continues  Arago,  fur* 
nishes  moreover  arguments  more  specious  than  solid.  The  electrified 
metallic  pUtes,  between  which  the  pith  balls  oscillate,  can  neither  be 
dliplaced  nor  divided.  Tho  particles,  on  the  contrary,  composiug  the 
douds,  arc  endowed  either  in  their  whole  mass,  or  in  their  morale 
parts,  with  an  extreme  mobility.  &iav  it  not  there^re  be  aked  how 
they  alone  remain  immovable^  and  bow  tlicy  escape  from  the  in- 


required  the  absolute  presence  of  the  Sun  to  act  on  the' 
clouds,  ami  by  prtKhieiiig  evatx>ratioii  irom  the  vesi^ar 
vajxiurs  whidi  comi>ose  them,  to  form  Hail  as  a  reiSit; 
whereas  we  know  that  very  great  Hail  storms  have  oc- 
curfl^'during  theajjsence  of  the  Sun;  and  the  theory 
of  Von  Buch,  whiclt  is  founded  on  the  etlecta  of 
cending  currents  of  air,  is  open  to  a  like  objection. 

i62fy.)  Examples  ofchaiigeof  wind,  and  of  the  action 
of  opposite  currents,  so  necessary  for  the  prixluclion  of 
rain,  are  also  frequent  during  Hail  storms.  In  one  which 
occurred  to  Mr.  Howard  in  May  1809,  the  wind  was 
first  East,  then  South,  afterwards  West,  again  East,  and 
finally  West.  Beccaria  aliio  recogniiJes  the  same  principle. 
**  While  clouds,'*  says  he,  "are  agitated  with  llie  most 
rapid  motions,  rain  generally  tails  in  the  greatest 
plenty;  and  if  the  agitation  be  very  great,  it  generally 
luiils." 

(627.)  The    descent   of  Hail   in    some    Countries, 


flitence  of  those  decfrical  forces  which  communicate  the  oscillatory 
motion  to  the  interposed  HaiUn tones  ?  Ought  not  the  energetic 
action  of  these  forces  to  bring  into  union  the  m^isst-s  of  clouds 
themselves  ? 

It  is  also  true  that  the  experiment  of  ih&dame  dn  /lan/m*  requires 
at  least  that  one  of  the  two  dectrifiwl  plates  should  Iw  f>nlid  ;  for  liy 
substituting  a  sheet  of  water  for  the  lower,  as  Bellani  has  done,  tho 
oscillatory  motion  takes  place  no  Ijnger :  the  l>alls,  at  the  end  of 
their  first  descent,  penetrating  the  Liquid  aQdri>»ing  no  more.  Tlic 
clouds  must  present  analogouii  [4ienomena :  they  canncL^repol  the 
Hail-stones  utitd  they  have  touched  them  j  so  that  the  gravitating 
force  of  Acceeding  Hail-stones,  acting  on  thoiie  which  have  just 
com^e  into  contact  with  a  cloud,  must  occasion  sume  at  least  to  penis 
tratti  it.  A  natural  result  of  any  long^cuntinued  system  of  oiciliit- 
tions  must  therefore  tie,  the  desceut  of  Hail  for  many  haurs; 
whereas,  on  the  contrary,  Hail  storms  are  sudden  and  never  continue 

AragOf  with  his  accustomed  acuteness,  has  remarked  in  his  com- 
mentary on  Volta's  tbeor}^  tliat  did  this  oscdlatcjry  motion  really 
exist  in  the  atmosphere,  it  is  somewhat  remarkable  that  no  one  has 
ever  perceived  it.  Hail  doudii  are  commonly  low,  |ind  travellers, 
continues  that  excellent  and  learned  man,  nr  *  ' --  -  '  •  ^^jten- 
times  on  mountains,  within  the  range  of  the  i  liese 

oscillations  are  performed;  and  added  to  whir  i  ^,  in 

their  asceut,  must  at  leastt  lie  sometimes  brouglU  tiito  situations, 
where  their  deiccnding  courses  never  could  have  transported  them  j 
such  as  the  lower  ports  of  the  roofs  of  cabins,  or  of  very  prominent 
rocks.  But  no  such  appearances  have  ever  been  remarked,  Bel- 
lani,  also,  has  made  the  important  remark,  (hat  if  electrified  clouda 
sometifnes  possess  (he  power  of  causing  masses  of  ice  of  eight  or 
ten  ounces  to  oscillate  between  them,  ought  not  the  electrical 
energies  of  the  clouds  and  tlie  Earth  sometimes  to  cause  dust^ 
gravel,  and  even  stones^  to  be  raided  \n  rnlm  weather  ?  thni  ren- 
dering, as  he  says,  th.  '  i  "  "  ;  i  and 
producing  to  man  mori  ;  h, 

M.  do   PerevoschtchiJv.  U    L....  .  ..,,x..,v.».,^<.   ^.  ....,rjr....    i^^^eri- 

mentally  the  objectiuns  made  by  Bellani  against  \  olU's  thetjry  of 
Hail.  Ho  thinks  that  Volta  lost  sight  of  the  [irincipal  caii^e  of  the 
cooling  ofdouiU,  and  also  of  the  concentric  structure  of  HaiUstones. 
When  the  clouds,  he  remarks,  consist  of  many  thick  Ktrata,  which 
gradually  rise,  they  tiecomc  an  obstacle  to  the  li  1  the 

radiant  heat  from  the  Earth,  which  being  ret1<  pro- 

duces that  5uffocatiogfi+'v-'♦i""^'*'^  ,,.  M.IK  r<n. 

Altove  the  clouds,  howt  it  I  y 

radiation  goes  on  freely  _  :  i  ut- 

cipal  cause  of  the  refrigi^ialiuu,  upuo  whidi  de|itintL>  liie  fi>ruii4Uoa 
of  the  nudeus  of  the  Hail-sloue.  The  Specific  Gravity  ot  these 
nuclei  lieing  too  great  to  allow  of  their  remaining  su>>pen<Icd  in  (he 
doud,  they  fallj  and  traversing  ditferent  strata  of  clouds,  they 
become  covered  at  each  by  a  fresh  0]>aque  coat  of  the  Liquid  coti- 
gealed  at  their  surface,  the  uujnt)er  of  layers  in  the  Hait-stone  cor-* 
responding  to  the  number  of  strata  it  has  juissed  through.  The 
Hail'Stoncs,  by  concussion  against  each  other,  are  supposed  to  have 
a  rotatory  motion  given  to  them,  tending  to  produce  a  spherical 
form. 

It  is  proper  to  observe  that  this  theory  of  the  radiation  of  heat 
from  the  superior  surfaces  of  douds  hail  already  been  proposed  hy 
Gay  Lus^c  j  but  after  all  it  must  be  reduced  to  that  of  Volta. 


Choj^ 
wittd 
queof 
llaiil 


;  appears  to  occur  at  particular  periods.  In  t!ie  middle  of 
France,  Italy,  Spain,  &c.,  it  commonly  hails  most 
abundantly  during  the  warmest  hours  of  the  day,  in 
Spring  and  Summer  ;*  and  in  Europe  generally,  it  falls 

\  pnndpally  during  the  day,  thoug^h  there  are  examples 
of  great  Hail  storms  which  have  taken  place  during  the 
night.  In  August  1787,  one  ravaged  the  borders  of 
the  Lake  Como,  for  an  extent  of  (>00  square  miles,  and 
b^an  precisely  at  midnight;  and  another,  no  less 
disutrous,  took  place  in  August  1778  at  the  same  hour; 
and  a  third  in  July  1806,  jnst  at  the  dawn  of  day.  In 
our  own  country,  generally.  Hail  is  of  rare  occurrence 
io  Wiater,t  if  we  except  a  sprinkling  of  small  opaque 
grains,  which  in  the  former  part  of  the  night  indicate 
the  approach  of  a  low  temperature,  and  are  found  on 
the  firozen  ground,  and  on  ponds  in  the  morning,  and 
sometinies  by  day  aller  a  descent  of  snow »  In  the  Equa- 
torial regions  it  seldom  hails  in  places  situated  at  a 
lower  leTel  than  350  fathoms;  for  although  Hail  is  doubt- 
less formed  in  the  upper  regions  of  the  atmosphere,  in 
that  great  division  of  the  Globe,  the  warmth  of  the 
lower  must  prevent  it  from  reaching  the  ground  in  that 
shape.  Von  Buch  remarks,  that  it  very  rarely  hails 
00  inotintains  in  the  temperate  climates  of  the  Earth  ; 
and  this  he  attributes  to  the  low  elevation  of  the  clouds, 
firom  which  Hail  commonly  descends. 
(62$.)  That  Hail  sstorms  have  definite  limits,  may 
gmtheFed  from  the  tremendous  storm  which  desolated 
g^eat  a  portion  of  France  in  July  1788.  J     It  began 

■  It  is  woTthy  of  rvm^rK  that  rtun  falls  at  all  seoBoni  of  the  yeor^ 
mom  in  wintCT,  and  Hail  prbcipalLy  in  Summer, 

t  Thii  b  the  opinion  of  Howard*  but  Mr*  Gicl<3y*8  Tubles  for 
PtaiiBee  oflvr  a  decided  exception.  The  follow iq^  or^  the  results 
of  bis  Hail  showers  for  the  aggrvgate  of  tho  sevi^  mooths ;  durbg 
i  psiod  of  twenty-one  years* 

JujuAiy 23  July 1 

February  »,..*».*,  25  August. 0 

Mmrch  *.« 25  September.,.,.     5 

April «••..  27  October. 17 

May    •„, 7  November 22 

June    ,,,••,,*•*.,  5  December 43 

IW  nofith  of  August  is  hen  absolutely  zeroj  and  December  afibrdt 
tbt  maanmum* 

;  We  extract  the  foUowing  notice  of  the  calamitous  couiequencei 
of  Uut  storm  from  the  Aftnuu/  /7ryii/^  of  tbat  time. 

This  tivmendous  storm  wa^  ushered  in  by  a  dreadful  and  almost 
kill  dffHciiesii  which  suddenly  overspn^ad  the  whole  counlry.  In  a 
tofjk  hour  the  whole  face  of  Natinre  was  so  cDtirelj  changedj. 
Out  so  person  who  bad  slept  during  the  tempest,  cotild  hafu 
Minrad  himself  in  the  same  jiait  ot  the  world  when  he  awoke. 
[urtiid  of  the  smiling  bloom  of  Summer^  and  the  rich  prospects  of 

Rud  Autumn^  which  were  just  before  spTcad  over  the  face  of  Ihalt 
ie  md  beautiful  countrj ,  it  now  presented  the  dreary  ast^ct  of 
onal  VYioteff  in  the  most  JtEerile  and  gloomy  of  the  Arctic    re- 
The  soil  was  changed  into  a  morass^  the  utandin^  com 
into  a  quagmire,  the  vines  were  broken  fo  picctis,  and  their 
n  bruised  la  the  same  mnoner  ;  the  fruit  trees  of  e?ejry  kind 
V«R  dtooiished,  and  the  Uaii  by  unmettcd  in  heaps,  bke  rocks  of 
lolid  ice.    BveQ  the  robust  forest  trees  were  incapable  of  withiitand- 
iofth*  fury  olthe  tempest ;  and  a  lar^e  wood  of  clie^tnut  tree*  in 
Mkahar,  vai  so  much  damaged,  tb^t  it  presented j  after  the  storm, 
htkiiiafC  than  bore  and  naked  tnmks.     The  vines  were  m  misera- 
ttf  ladoed   and  battered^  that  four  years  were  estimated  as  the 
pfriod  in  which  they  could  become  tgaici  io  any  degree 
re.     Of  the  sixty-six  parishes  included  in  the  district  of 

Jtaei  forty-<hrec  were  entindy  desolated;  while  of  the  fcmain. 

ia|  tvniy-thpee,  some  lost  two-thirds,  and  others  above  half  their 


Ijiooa, 
Kileii  1 


Iba  mae  Biatotian  alio  adds,  that  this  unforeseen  and  irresisil- 
^nbmity  coming  on  at  a  seasouj  already  ik)  strongly  and  unhap- 
lily  marked  by  the  violence  of  faiction,  by  public  dt!>contentf  and 
By  [oUtkal  disaetisionf  when  all  men  were  looking^  to,  or  appreh^^nd- 
hg  some  gr^^  oonTuldoa  in  the  State,  produced  such  an  effect  upon 
VOL.  V« 


in  the  Soutli,  and  proceeded  in  two  paralkl  bands  from 
the  South- West  to  the  North-East ;  the  extent  of  one  of 
them  being  175  leag^ies,  and  of  the  other  200;  thus  tra- 
versing nearly  the  whole  length  of  that  great  King- 
dom, and  even  a  portion  of  the  Low  Countries.  The 
mean  breadth  of  the  Eastern  band  was  four  leagues, 
and  of  the  Western  two,  and  what  is  very  remarkable, 
the  interval  between  the  two  bands,  amounting  to  five 
leagues,  was  deluged  with  heavy  rain, 

(629.)  M.  Tessier,  who  published  an  interesting 
account  of  this  remarkable  storm,  informs  us  that  its 
progress  from  South  to  North  was  at  the  rate  of  16 J 
leagues  an  hour,  and  that  the  velocities  of  the  two  bands 
were  precisely  uniform.  In  the  Western  band  it  com- 
menced hailing  at  Touraiue  near  Loches  at  6^  a.  m.  ; 
near  Chartres  at  7^  a.  m,  ;  at  Kambouillet  at  8  a.  m.  ; 
at  Pontoise  at  8^  a.  m,  ;  at  Clermont  in  Beauvoisis  at  9 
A.  M. ;  at  Douai  at  11  a.  m.  ;  at  Courtray  half  an  hour 
after  noon  ;  and  at  Flessingue  at  IJ  p.  m.  In  the  East- 
ern band,  the  storm  reached  Artenay,  near  Orleans,  at 
7 J  a.m.,  corresponding  precisely  with  the  time  of  the 
Western  band  discliarging  itself  near  Chartres  ;  at  eight 
o'clock  it  arrived  at  Andonviile  in  Beaiice ;  the  Fau- 
bourg St.  Anioine  in  Paris  at  half-past  eight ;  Crespy 
in  Valois  at  half-past  nine;  CAteau  Cambr^sis  at 
eleven,  and  at  Utrecht  at  half-past  two  p.  w.  At  each 
of  these  places,  tlie  continuance  of  the  Hail  was  limited 
to  seven  or  eight  minutes, 

(630 ;)  Another  example  of  the  definite  extent  of  a 
disastrous  Hail  storm  is  that  which  occurred  in  Orkney 
on  the  24th  of  July,  1818»  of  which  Mr.  Neill  has 
given  an  interesting  account  in  the  IXth  volume  of  the 
TranmcHotix  of  the  Roy<d  Sockty  of  Edinburgh,  The 
thick  layer  of  large  Hail  resulting  from  this  storm,  formed 
a  tolerably  welUlefined  belt  across  the  Island,  in  a 
direction  from  South  South-West  to  North  North-East, 
and  about  a  Scotch  mile  broad;  the  course  of  which 
we  have  endeavoured  to  illustrate,  after  Mr,  Neill,  in 
fig.  9.  plate  i,,  and  beyond  this  line,  on  each  side,  the 
ground  merely  appeared  **  spotted  with  ice;"  In  proof 
of  the  extremely  local  nature  of  the  shower,  persons 
who  had  been  employed  the  whole  day  in  digging  turf, 
at  a  distance  of  little  more  than  two  mdes  Westward 
from  what  appeared  to  be  the  very  centre  of  the  storm, 
were  wholly  exempted  from  its  elfects.  They  had  re- 
marked a  black  cloud,  and  the  lightning  and  thunder  which 
resulted  from  it,  but  no  Hail  came  near  them  ;  and  the 
same  thing  was  observed  at  a  similar  distance  on  the  East- 
ern side.  To  the  South  also,  the  direction  in  wvhich  the 
storm  came,  its  range  was  very  confined.  The  peninsula 
of  DeernesSi  belonging  to  the  main  land  of  Orkney,  was 
directly  in  the  line,  and  only  seven  or  eight  miles  to  the 

the  people  in  funeral,  timt  the  nntioa  le^tmetli  to  have  chntiged  ifa 
character ;  and  instead  wf  that  levity  and  gaiety  for  which  tt  had  ever 
been  distiii^ruiiiheil,  and  which  was  ill  conceoled  even  in  the  most 
serious  ai^jiis,  a  settled  and  melancholy  gloom  now  seemed  fixed  in 
every  countenance, 

M.  Arikgo  has  ktcly  remnrltei!,  that  the  damage  done  to  a  thou- 
fand  and  thirty-nintf  pari&hi-s  on  thlti  occoaion,  fuuounti^d  to 
24,962,000  frmcs, 

Leitie  computes  that  Hail-stoncs  somclimcs  fall  with  a  velocity 
of  70  feet  per  second,  which  is  at  the  rate  of  about  50  miles  an  hour. 
**  Striking  the  j^round  with  such  impetuous  force,  il  is  easy,**  he  says, 
"  to  conceive  the  es tensive  i"pry  wbidi  a  Hail  shower  may  occa- 
sion in  the  hotter  climates.  Tlie  destructive  power  of  thoie  miisilea 
in  stripping  and  tearing  the  fruits  and  foliage,  increasei  besides  in  a 
faster  ratio  than  the  momentum,  and  may  bo  cstimatetl  by  the 
square  of  their  velocity  muHiplied  into  the  ma»s.  This  fatal  energy 
ill  hence  oa  the  foi^rtb  power  of  the  duunetei  of  the  Uaxi-stone/' 
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South  South- West,  ytt  rrmained  untouched.  The  dum* 
tion  of  the  violent  vfind  and  heavy  Hail,  af  the  storm 
last  described,  continued  about  eijycht  minutes.* 

(631.)  The  appearance  of  Hail  clouds  seems  to  be 
distinE^uishett  from  other  stormy  clouds  by  a  very  re* 
markable  shadowing.  Their  edi^es  present  a  multitude 
of  indentations,  and  their  surfaces  disclose,  here  and 
there,  immense  »rreg:uUr  protuberances.  As  a  proof  of 
the  occasional  lowness  of  Uail  clouds,  Arago  remarks, 
that  he  has  more  than  once  seen  clouds, — from  which 
Hail  would  in  a  few  minules  later  have  escaped  abun- 
dantly^ cover  as  with  a  thick  veil  the  whole  extent  of  a 
valley,  whilst  tlie  neighhouring  bills  enjoyed  at  the 
very  sanw  time  a  pure  sky  and  on  agreeable  temper* 
ature* 

(632.)  The  forms  of  Hail  are  rery  varied,  but  all 
Hail-stones  resuUing  from  the  same  shower,  generally 
present  considerable  uniformity,  when  they  fall  nearly  on 
the  same  level.  It  has  been  remarked  that  Hail-stones 
of  the  same  storm,  are  fouml  to  be  much  smaller  on  the 
tops  of  mountains  thaii  in  the  neighbouring  plains.  If, 
however,  any  alteration  takes  place,  either  in  the  tem- 
perature or  tlic  wind,  the  figures  of  the  Hail-stones  b^ 
come  immediately  changed.  On  the  7th  of  July,  1769, 
M.  Adaoson  observed  six^idcd  pyramidal  Ilail-stones 
to  descend  at  six  p.  m.  ;  but  on  the  wind  changing  to 
the  North-East,  the  Hail-atones  which  then  descended, 
were  in  the  form  of  convex  lenses,  and  so  transparent, 
that  they  increased  th«  dimensions  of  objects  without  at 
all  distorting  tbem.  lu  the  great  storm  which  desoUted 
France,  some  of  the  Hail-stones  were  globular,  others 
elongated,  and  others  armed  wiUi  ditterent  points, — 
probublv  the  result  of  altered  temperature  or  wind. 

(633.)  Very  frequently  in  the  centres  of  Hail-slones, 
small  flakes  of  spongy  snow  are  to  be  found ;  and  gene- 
rally speaking,  this  is  the  only  dark  part  in  them,  the 
concentric  strata  with  which  it  is  surrounded  having 
all  the  transparency  of  orrUnary  ioe.  Hence  it  has  been 
supposed  b;  many,  that  the  internal  and  external  parts 
of  these  stones  are  not  formed  under  the  same  eondi* 
tions.  Sometimes,  indeed,  large  Hail-stoncs  have  been 
found  which  present  this  snowy  texture  at  their  centra; 
but  around  their  central  parts,  concentric  layers,  alter* 
nately  transparent  and  opaque,  are  disposed,  Leslie 
Imagines  the  spongy  texture  to  result  from  an  atom  of 
water  having  been  suddenly  frossen,  and  particles,  of 
perhaps  rarefied  air,  suddenly  driven  from  the  surface 
towards  the  centre.  In  his  curious  experiments  on  the 
production  of  ice  by  evaporation,  in  a  receiver  contain- 
ing air  very  much  rarefied,  he  constantly  remarked  the 
ice  to  be  more  porous  and  less  transparent  than  when 
Ibrmed  under  the  ordinary  pressure  of  the  atmo- 
sphere. 

(634.)  Sometimes  a  small  kind  of  Hail  occurs,  which 
is  scarcely  solid,  and  whose  surface  appears  as  if  covered 
with  pariicles  of  dust  like  very  fine  flour;  and  from  its 

*  This  ■torro,  conwdering  its  limited  extent,  iras  procluctiv©  of 
nry  disastrous  coatequenc*?*.  Mr,  Neill  iafomif  ui,  that  of  a  largo 
flock  of  tame  j^^e^ie  feeding  on  a  down,  many  were  killed  on  tha 
!ipot,and  the  olhvn  so  much  injured,  thai  all  of  them  pined  away, 
and  '^  '  *  -  -  ■'  ^  time.  Great  numljcis  of  amall  hirda,  aa  aky- 
~J^  inliii^andwheat-eam,  wc»  fuunddvad,  and 

J^'"  ^^0  heaiia  liy  the  boys  btlonging  to  the  farm. 

On  Ihe  shor*  were  observud  numbers  of  lock-ingvons.  hood*?d<rowa, 
giiilJLTncil!!,  and  duck*,  which  had  Veen  killtsd  at  &ca  by  the  Hail  and 
left  by  the  receding  tide,  A  boy  received  a  severe  blow  on  the  back 
of  the  ncck>  i»hich  btupified  him,  and  i/roduced  a  coutusion,  frvra 
ifliich  he  iiad  not  recovered  after  the  lapse  of  lume  mouths. 


general  texture  it  seems  to  occupy  a  kind  of  intermediate  U 
rank  between  Hail  in  its  ordinary  state  and  snow.  This  ^ 
sort  never  fells  during  Summer  in  Southerly  Countries,  ^ 
Another  small  kind  of  Hail  is  also  found,  exhibidng  no  t^ 
trace  of  a  central  snowy  flake,  but  ditfering  in  trans- 
parency  from  the  former,  J 

(635.)  Whilst  ascending  the  volcano  of  Poracii  in  Hid 
the  Andes,  Humboldt  observed  Hail-stones  from  five  to  jMj 
seven  lines  in  diameter,  formed  of  layers  of  different  de-  -  'J 
grees  of  transparency^  and  not  only  flattened  ai  tlieir  Xi3 
poles,  but  so  much  increased  in  their  Equatorial  dimen- 
sions, as  to  permit  rings  of  ice  to  be  separated  from 
them  with  a  very  alight  blow.  Twice  before  he  ob- 
served the  same  phenomenon,  in  the  mountains  of  Ut^ 
reuth,  and  near  Cracow.  In  the  storm  before  adverted  ^^ 
to,  which  fell  in  Orkney,  some  Hail-stones  were  found  {*^ 
as  finely  polished  aa  marbles.  Their  colour  abo  was  \j[^ 
worthy  notice,  being  generally  of  a  greyish  white,  not 
unUke  fragments  of  lighi-coloured  marble. 

(636.)  Some  interesting  examples  of  HaiWtoneg  Hai 
were  observed  at  Bonn  on  the  7th  of  May,  1822,  of  ^*J 
which  illustrative  figures  have  been  given*  Their  gene-  *''' 
ral  size  was  about  an  inch  and  a  half  in  diameter,  and 
their  weight  300  grains.  When  whole,  which  was  not 
always  the  case,  their  general  outline  was  elHptical,  with 
a  white  and  nearly  opaque  nucleus  of  a  round  or 
spheroidal  figure  in  tlie  centre,  about  wliich  were  ar- 
ranged concentric  layers,  increasing  progressively  in 
transparency  to  the  outside.  Some  of  them  exhibited  a 
beautiful  stellular  and  fibrous  arrangement,  the  result 
of  rows  of  air  bubbles  disposed  in  different  nidii.  Fig. 
70  denotes  the  external  form  of  oue,  and  fig.  7 1  is  Uie  Bed 
section  of  another  having  the  concentric  lamellar  struc- 
ture  and  system  of  rudiation ;  and  fig.  72  represents  a 
third,  cut  in  the  direction  of  its  shorter  axe. 

(637-)  M.  Delcros  has  also  given  some  figure  of  Foi 
Hail-stones,  having  a  concentric  lamellar  structure,  and  ^^ 
with  a  stellular  fibrous  arrangement,     Fig.  73  is  a  sec-  * 
tion  of  one,  where  the  surface  appears  covered  with  py- 
ramidal  forms,  but    having   their   summits  somewhat 
blunted  by  incipient   melting.     When   masses   of  this 
peculiar  structure   are  burst  asunder  from  any  cause, 
the   fragments  disclosed   are  pyramidal,  as  in  figures 
74  and  75,  thus  forming  what  has  been  termed  pyra-  q^ 
midal  HaiL     And  this  peculiar  formation  would  seem  to  of  | 
be  very  common,  at  least  in   France,  since  M.  Delcros  ^ai 
has  been  able  to  trace  it  during  ten  years*  observation. 
The  apex,  he  remarks,  is  sometimes  found  wanting,  but 
when  present,  it  is  apparently  part  of  a  hard  nucleus. 
These  forms  were  obser\'ed  by  M,  Delcros  in  grfat  per- 
fection in  a  storm  whkh  happened  at  La  Bacconiere,  in 
the  Department  of  Mayenne,  on  the  4th  of  July,  1819. 

(63S.)  Examples  of  pyramidal  Hail-stones  were  ob-  0% 
served  likewise  by  Mr.  Lindsay,  on  the  29th  of  Novem-  ^J 
ber,  1823,  at  Aberdeen.  At  five  p.m.  there  fell  a  shower, 
composed  at  first  of  distinct  drops  of  rain,  but  %Thieh 
aflervvanls  became  changed  into  violent  Hail.  The 
Hail-stones  were  hard,  and  in  almost  every  case  pre- 
sented five  surfaces — four  perfectly  plane,  constituting 
the  sides  of  an  irregular  pjTam id,  and  the  remaining  one 
spherical,  serving  as  a  base.  These  arc  represented  in 
figs,  76  and  77.  The  spherical  surface,  to  the  depth  of 
^^th  or  j^flthof  an  inch,  appeared  solid  and  transparent, 

(639.)  Some  Hail-stones  have  been  observed  of  irre- 
gular polyhedral  forms,  and  composed  of  an  assemblage  of! 
of  smaller  Hailstones,  united  previous  to  their  reaching 
tlie    Earth.     In    some  caj»es,   icy  masses   have   been 
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fiMiiMi* — Um  rthuii  of  a  ftorm,  ff^embling  frsfrroentfi  of 
m  vtil  ffitt^  of  toe,  broken  in  its  defoeut  to  the  Eorlli. 

(^4>.)  Some  li(iil-8ioii€8  having  pyriiic  nudei  have 
bteo  ootioed  by  ProfesEor  Jobnof  BctIio,  TheyleU  at 
mud  contained  a  itony  luirl  erysinlliz^ 
Their  colour  was  brown,  like  the  aurif'tfruus 
t  of  BcTf  sowsky  in  Siberia^  ftnd  their  suriace  shrl- 
^«ik«l  And  renpieadenl.  The  crystal  ibrmed  a  flaileiied 
with  salient  edges.  The  diagonals  of  the 
Ptre  raspedhrely  four  and  five  lines,  and  the  di*- 
'  t»]x^es  of  the  summits  two  lines.  In  some  cas^s,  the 
fimr  angles  of  the  base  were  truncated. 

(441.)    At  Paranna  de   Guanacas,   Humboldt  and 
Boii|ilaiid  law  Hail  fall  of  the  colour  of  bloixL 

(Mil)  On  Bome  occasionSf  as  in  a  storm  in  the  De- 
[it  du  Gard«  on  the  21st  of  May,  1S28,  such  was 
and  elastic  character  of  the  icy  inaaaeB,  that 
t  which  fell  on  the  stones  rebounded,  oUco  with- 
vol  bmskinf^,  to  the  heig-ht  of  several  yaids. 

(643.)  Howard  records  a  case  wherein  Hail-stones 

projected  from  a  cloud  almost  horiaontaJIy ;  and 

'  wckieity  was  such,  that  in  mony  iufitances  a  dcsjr 

was  left  in  the  glass   they  pierced;  and 

^•oe  bi^  fMyie   bad  two  such  perforations  distinctly 

1  in  iL    The  adToeates  of  the  electrical  Cf%in  a£ 

f  these  oblique  discliarg^es  by  two  electrical 

verticaliy  towo^rds  each  other,  the  Hail 

in  tlie  incsultant  of  the  paraUeiogram  of  which 

tit  component  furoes  are  Gravity,  and  the  common 

diRdioD  of  tlie  clouds.     A  change  in  the  density  of 

AifttTp  liowe\t:r,  is  suilkient  to  account  for  the  approach 

'  viiUmda  to  each  other,  and  thus  the  phenomenon  in 

>  qnaalioii  beooniieB  reduced  to  the  theory  of  Uuttou. 

<644.)  Arago  reniarlis,  that  sometimes  before  the  de~ 
jMiiof  Bail,  a.  noise  is  heard, — a  particular  kind  of 
mektag;  which  it  would  be  difficult  to  describe  in  any 
aihcr  wsf,  than  by  comparing  it  to  the  emptying  of  a 
hug  ef  walnuts.  This  b  accounted  for  by  some  Me- 
lcomlagkti«  by  mppoiing  the  HaiUtoncs  to  be  driven 
^lytW  wind  Bftttiiat  each  other,  in  the  clouds  which 
them.  Others  imagine  the  Hail-stones  them^ 
a  io  be  strongly  and  di^erently  electrtfiedt  and  con* 
ader  tbe  cracking  in  question  to  result  from  electrical 
iwchaigt  i  a  thousand  times  repeated. 

(645.)  As  a  proof  of  electrical  action,  it  is  fiufficicnt 
I  to  follow  iar  a  short  time  the  movements  of  an  atmo- 
likBMil  cbttromeier  on  tbe  approach  of  Hail,  when 
w  daetricily  will  be  found  frequently  to  change,  not 
mly  in  ialODstty,  but  also  to  pass  from  positive  to  nega^ 
trre,  and  Wt  w&m,  ten  or  twelve  timeB  m  a  minute. 

(646)  In  the  succeeding  Table  we   have  recorded 
•MBa  niilhcuiic  instances  of  Uail-stoties  of  considerable 
» nod  weight,  with  the  dates  and  localities  of 
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OAte. 

FUet. 

H*ney. 

or  JJuiij'n* 

Rf'inirki. 

April  4, 

Flintshire. 

S  ounees 

Mmy  »t  this  tiic  op- 
prut  to  littvi?  fallen. 

May  4, 
lfi97. 

HUclua  in 

Hcrtfwfd. 

ihiw. 

RoHert 

A  ptri* 

mtter  of 
Uiuchw, 

llvnci-    it     rr.nv    1  <•    n*-l 

U  Ptrche, 

Parent, 

As  \iu^ 
m  Ills  ttit. 

July  U, 

TmiL 

Uon- 
tigBoL 

3inche« 
bdia- 
meti?r. 

Of  polyhedral  formt, 
and  matk  up  of  an 

HaiLvtoori,  tiiiiled 
WorottMynsacbod 
the  Kftfth.     Tb^ 

MUtitXF^It. 

A.iR-  19> 
1787. 

Como, 

VoJts, 

9  ounces. 

:  July  13, 
1788. 

From  tlie 
fliiddle  of 
Frimce,  to 
the  Low 
CouatrittB, 
and  Hoi' 

Tetiicr, 

iDcladojil. 
ed  ly 
Arago. 

Half  A 
pound. 

The  larg^t  itonei 
win^lied  half  u 
pound,  llieir  foraw 
WCTBvarioui.  Bonao 
rotind. 

July  15, 
1608. 

III  Gloqce*. 
tendiire. 

Uowmi 

From  3  to 
9  ittchei 

in  circtim- 
fiannce. 

It  was  niiA^uketl,  Ihut 
th«s«  stomsK  ttppttAiv 
edliktAagHMMitoal 
a  vast  pyie  of  ieg, 
which  had  been 
broken  in  lis  de^ 
■cent  io  the  Kurth. 

June  4, 
1814. 

North 
America. 

Bhnnk. 

13  to  15 
iocbeii  in 
cifcuiu- 
ftjrence, 

^g^<?g^Ati!fl  of  mAiiy. 

't.t!' 

Orkney. 

Mr.  ^'eill, 

From  four 

uujnci?s  to 

nearly 

half  a 

pound. 

Of  ft  greyish  whitt 
colour,  not  uutika 
fmgmcnta  of  light 
cyloiued  roarbUr. 

^ 


(647.)  We  conoludo  with  the  single  remark,  that  DifficnUy 
there  is  certainly  a  considerable  difficulty  iu  satis fuc-  jn  accouat* 
torily  accountijig  for  the  formation  of  such  masses  as  J"^  *^**'  •'"^ 
the  preceding  Table  records.  The  clouds  from  which  ^^^ 
Hail  descends,  are,  as  we  have  before  remaiked^  com- 
moniy  very  low;  and  it  has  hence  been  inferred  that  a 
Hail-stone  can  hardly  employ  more  than  a  minute  in 
reaching  the  grouiul.  But  in  so  short  a  time,  it  can 
scarcely  be  supposed,  as  Arago  properly  observes,  wliat- 
ever  may  be  the  dampness  of  the  air,  that  the  primitive 
kernel  can  cover  itself  with  so  many  envelopes,  us  ulti- 
mately to  ojcquire  the  size  of  the  eg^  of  a  hen.  The 
theory  of  Volta  has  thus  an  air  of  probability  about  it» 
when  he  supposes  that  the  Hailj  being  once  formed  in 
the  atmosphere,  may  remain  suspended  even  for  hours 
in  space,  and  thus  continue  to  acquire  new  accessions  of 
matter,  until  the  Gravity  of  the  stones  overcumes  at 
lengUi  the  electrica!  attractions  by  whose  power  they 
are  suspended.  Let  us  hope,  that  the  new  inquiries 
to  which  the  Prijse  question  lately  proposed  by  th€ 
Academy  of  Sciences  will  probably  lead,  may  remove 
s2 
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pciifli  on 
ruiliation  tjf 
heat  and 
condensa- 
tiun  of  va- 
pour by 
eoliL 

Bodies  be- 
come coldt't 
than  air,  bt;-> 
fore  Biiw 
fonns  on 
tliem- 
CoUl  rof- 
merly 
thoQj^ht  to 
be  an  effect 
of  the  iTioi- 
stiJire  depo- 


he  cold 
I  which  is  the 

I  CAUEC  of 

I  Dew  is  the 
I  effect  of  la* 


the  difficulties  which  unquestionably  still  cUug  to  the 
subject. 

On  Dew, 

(648.)  An  investigation  of  the  subject  of  Dew,  in- 
volves a  muUitude  of  most  interesting  phenomena, 
which,  in  the  hands  of  Dr.  Wells,  have  been  perfected 
into  a  very  beautiful  and  instructive  theory.  Strictly 
speaking,  this  theory  will  be  found  to  depend  upon  two 
single  principles,  in  constant  activity  around  us, — the  ra- 
diation of  heat,  and  condeiisalion  of  invisible  vapour  by 
cold  ;  and  although  tlie  discovery  of  the  now  apparently 
evident  principle  by  Dr.  Wells,  ihat  bodies  must  be- 
come colder  than  the  neighlrouring  air,  before  Dew  can 
be  formed  on  their  surfaces,  might,  according  to  the  in- 
genuous and  modest  opinion  of  that  estimable  man, 
have  been  made  at  any  time  since  the  invention  of  the 
thermometer,*  yet  when  we  consider,  that  prior  to  the 
publication  of  his  Essay  on  DeWt  the  cold  which  accom- 
panieii  Dewt  was  constantly  regarded  as  an  rfft^ct  of  the 
moisture  deposited,  instead  of  the  causf,  and  that  from 
the  time  of  Aristotle,  the  prejudices  of  the  vulgar,  as  well 
OS  the  opinions  of  Philosophers,  had  concurred  in  giving 
every  possible  weight  to  the  opinion,  we  cannot  but  ad- 
mire the  patience  and  sagacity,  and  the  pure  spirit  of 
inductive  research  which  enabled  him,  in  the  midst  of 
eometimes  apparently  discordant  phenomena,  to  trace  a 
principle  entirely  the  reverse ;  converting  that  which 
had  ever  been  regarded  as  a  cauite  into  an  effect^  and 
proving  by  a  single  principle,  that  a  body  always  be- 
came ctilder  than  the  air  in  contact  with  it,  before  Dew 
could  be  deposited  on  its  surface,  and  finally  raising 
from  it  a  theory,  which  should  satisfactorily  account  lor 
all  the  varied  and  beautiful  phenomena  of  Dew,  and 
harmonizing  in  every  way  with  the  established  laws  of 
Heat, 

(649.)  The  cold  here  referred  to  as  the  cause  of 
Dew,  is  the  result  of  radiation.  The  power  of  radiation 
is  enjoyerl  by  all  bodies  in  ditferent  degrees,  and  is  de- 
veloped both  by  day  and  by  night.  In  our  ordinary 
experience,  we  are  most  familiar  with  its  effects  by  day, 
but  there  are  pheuomena  quite  as  remarkable  disclosed 
by  its  agency  by  night.  The  Earth  covered  with  a 
variety  of  soils,  the  herbage  of  all  kinds  which  adorn 
and  beautify  its  surface,  the  rocks,  the  metals,  and  other 
bodies  which  the  industry  of  Man  has  converted  to  his 
use,  all  possess  this  power  in  some  shape  or  other,  and 
all  contribute  to  that  itifinite  diversity  of  phenomena 
which  the  subject  of  Dew  so  abundantly  unfolds. 

(6&0.)  But  how.  it  may  be  asked,  can  these  varied 
effects  be  traced  ?  Every  clear  and  tranquil  night  dis- 
cloaes  in  an  ample  degree  their  power,  the  green  mantle 

*  Mr.  Six  of  Canterbury  mentioned  in  a  Paper  commnnicated 
ta  the  Royal  Society,  that  on  clear  and  dewy  nights,  he  always 
found  the  raerauy  lower  in  a  thermometer  laid  upon  the  ground, 
than  it  was  in  a  similar  thermometer  siispeoded  in  the  air,  six  feet 
above  the  former.  But  it  is  one  thing  to  mark  a  difference  of  this 
kind,  and  another  to  trace  its  Philosophical  relations,  and  make  it 
the  foundation  of  a  refined  theory. 

f  Dr.  Weill  remarks  that  Dew  ii  often  tpoken  of  as  being  cold, 
by  popular  writers.  Thus  Cicero  and  Virgil  apply  to  it  tlits  epithet 
of  '*  srlidHxr  Mihon  that  of  *»  chill,*'  and  Collins  that  of  "  toVir 
Of  the  same  import  is  a  passage  in  Herodotus,  in  whidi  it  is  said, 
that  in  Egypt  the  crocodUe  passes  a  great  \m.t\.  of  the  day  on  dry 
land,  but  the  whole  of  the  nig^ht  in  the  Nile,  thiN  being  warmer  than 
the  atmosphere,  and  the  dew.  Among  Philosophers,  however,  Dr. 
Wells  thinks,  Mr.  Patrick  Wilson  of  Glasgow  was  the  first  who 
©ver  suspected  the  existence  of  such  a  conjiinctioo. 


of  nature  soon  t>ecominff  colder  than  the  surrounding"  air. 
Each  blade  of  grass  throws  out  a  portion  of  ifs  heat  into 
empty  space,  but  receives  from  the  interminable  void 
around  no  heat  in  return.  The  lower  parts  of  the 
grass  may  communicate  some  of  the  Earih*s  internal 
store  of  heat  by  conduction  ;  but  the  radiating  power, 
more  active,  at  least  in  this  case,  will  at  length  cool  the 
grassy  surface  below  the  temperature  of  the  surrounding 
air.  These  effects  will  be  rendered  manifest,  by  placing 
one  thermometer  on  the  grass,  and  another  at  some 
moderate  distance  above  it. 

(651.)  But  this  same  property  may  likewise  be 
traced  in  other  substances  besides  the  green  covering  of 
the  Earth,  Polished  metal  and  polished  fjlass  wdl  ex* 
hibit  it  in  very  opposite  degrees ;  and  among  the  metals 
a  considerable  diversity  will  be  found,  not  only  in  their 
polished  state,  but  also,  when,  from  any  mechanical 
action,  their  surfaces  have  acquired  ditTerent  degrees  of 
roughness.  It  will  also  be  found,  that  not  only  the 
substance  and  surfaces  of  bodies  exercise  a  powerful  effect 
on  the  phenomena  of  radiation,  but  that  their  texture 
likewise  exerts  a  very  great  influence.  Those  of  a  close  and 
compact  kind  radiate  feebly,  but  bodies  of  a  looser  tex- 
ture will  be  found  eminently  favourable  to  radiation.  The 
delicate  shining  thread  of  the  gossamer  which  sometimes 
covers  our  hedges  and  fields,  swansdown — a  substance 
exceedingly  well  adapted  for  observing  the  phenomena 
of  Dew, — fine  raw  silk,  masses  of  un  wrought  cotton,  flax, 
wool,  hair,  fresh  unbroken  straw,  and  shreds  of  white 
paper  develope  this  radiating  power  in  a  very  high  de- 
gree. Substances  of  this  nature  are  often  found  twelve 
or  fifteen  degrees  colder  than  the  ambient  air;  and  Dr. 
Wells  remarks,  that  in  a  Country  like  Russia,  in  the  sea- 
son of  Winter,  a  difference  of  thirty  degrees  may  some- 
times appear  on  a  calm  and  tranquil  night,  between  a 
small  thermometer  placed  with  its  naked  buib  on  the 
middle  or  leeward  side  of  a  stratum  of  a  downy  sub- 
stance, and  a  similar  thermometer  enclosed  in  a  case  of 
gilt  paper,  and  suspended  in  the  air  a  few  feet  above, 

(652,)  It  will  be  found,  however,  when  pursuing  the 
inquiry,  that  some  conditions  of  the  atmosphere  are  much 
more  favourable  to  the  developement  of  the  radiating 
power  than  others;  and  that  when  the  night  is  perfectly 
clear,  and  an  unclouded  sky  prevails  in  every  direction 
around,  and  no  terrestrial  object  intervenes  to  diminish 
the  extent  of  view,  a  body  exposed  horizontally  will  de- 
velope this  energy  in  the  highest  possible  degree. 
Hence  it  is,  that  bodies  which  radiate  their  heat  most 
freely,  and  at  the  same  time  possess  the  feeblest  con- 
ducting powers,  will,  under  such  circumstances,  become 
the  coldest. 

(653.)  If,  however,  the  clearness  of  the  atmosphere 
be  in  any  degree  impaired  by  the  presence  of  clouds, 
some  change  in  (he  radiating  power  at  once  lakes  place. 
Even  a  solitary  cloud  in  the  zenith,  as  in  fig.  1,  plate  iv., 
will  occasion  this  change,  and  the  effect  becomes  manifest 
on  a  delicate  thermometer  in  a  very  short  time.  If  the  sky 
becomes  more  overcast,  the  thermometer  will  still  rise  in 
temperature,  indicating  the  radiating  power  to  be  still 
more  impaired  ;  and  in  an  entirely  cloudy  night,  it  may 
be  said  to  be  suspended  altogether.  If  the  clouds  sud- 
denly disappear,  the  radiating  power  is  at  once  restored ; 
and  a  succession  of  clouds  passing  the  zenith*  with  alter- 
nate intenals  of  clear  sky,  will  be  marked  by  corre- 
sponding changes  in  a  thermometer, — the  presence  of  a 
cloud,  as  before  obsersed,  increasing  the  temperature, 
and  its  absence  at  once  diminishing  it.     Dr,  Wells 
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quotes  a  case  wherein  the  temperature  of  a  grrass-plot 
St  hal^past  nine  was  32°,  but  twenty  minutes  later  was 
njsed  to  39°,  the  sky  in  the  mean  lime  bein^  covered 
with  clouds.  On  the  clouds  disappearing,  the  lempera- 
txire  was  a§^iu  restored  to  32"^, 

(654.)  The  cause  of  these  varied  phenomena, — and 

they  are  most  interesting  when   purstied  through  all 

their  relations,— result  from  a  general  law  which  seems 

more  or  less  active  utall  times, — the  reciprocal  radiation 

of  bodies.     It  is  in  virtue  of  a  law  of  this  sort,  that  the 

clouds  return  to  the  Earth  the  whole  or  a  great  part  of 

the  heat  which  may  have  been  radiated  irom  it ;  although 

"  nse  clouds  may  sometimes  be  formed  so  high,  as  to  be 

ilder  than  the  Earth,  and  thus  lo  radiate  to  it  less  heat 

the  ground  imparls ;— accountings  therefore,  for 

»e  phenomenon  sometimes  observed  on  cloudy  nights, 

[©f  good  radiating  bodies  being  several  degrees  colder 

than  the  air. 

(^55.)   But  it  is  not  only  by  the  presence  of  clouds  in 
the  atmosphere,  that  the  power  of    radiation   can  be 
1^  checked.     The    interposition   of  any  bodies   whatever, 
i^    hetireen  the  radiating  surface  and  the  sky,  will  produce 
the  same  effect.     The  thinnest  cambric  handkerchief,  * 
Of  even  a  piece  of  open  wire  work  placed  at  a  moderate 
elcTatioD  above  the  ground,  as  in  figures  2  and  3,  have 
power  of  checking  the  force  of  radiation,  and  the  fact 
ly  be  readily  verified  in  grass.      Trees,  houses,  or 
ihatever  objects  intercept  the  view  of  the  sky,  exercise  a 
iponkmal  effect ;  and  so  powerful  in  this  respect  are 

♦  «  I  had  often/*  mys  Dr.  Wtils,  "  in  the  pride  of  half  know- 
Icdgiey  eailed  at  ihe  means  frvqui>atly  ein[>1oyed  by  gardeners,  to 
prateet  teoder  planti  from  cold,  as  it  appi-^od  to  cnc  impossible, 
Uit  a  thin  mat,  or  any  such  tiimsy  substance,  could  prevent  them 
Irom  att^uing  the  teraperature  of  the  atmosphere,  by  which  alonts 
I  thgn»|;fat  them  liable  to  be  iiijuivd.  But,  iM^ben  I  had  learned, 
fkak  tMxIiei  oa  the  imiface  of  the  Earth  lMH:ome,  during  a  still  and 
mcoe  aj^t,  cotdei  than  the  atmoiphero,  by  radiating  their  heat  to 
Umi  heaTeiw,  I  perceired  immediately  a  just  reason  for  the  practicei 
vfa^li  I  had  before  deemed  tueless.  Being  desirotis»  boweverj  of 
;  aoaie  precise  information  on  this  subject,  J  fixed,  perpen* 
_  J  in  fhe  earth  of  a  gfau-plot,  four  small  sticks^  and  over 
r  upper  extremities,  which  were  six  inches  above  the  gra^s,  and 
»d  the  comers  of  a  square,  the  sides  of  which  were  two  feet 
drew  Hghtly  a  %'ery  min  cambric  handkerchief.  In  this  dis- 
I  of  things,  therefore,  nothing  cstisttdto  prevent  the  free  pas- 
air  from  the  expo?e<l  gras»  to  that  which  was  shelt^ied, 
\  the  cambric  haodkerchtcf.  Tbe  temperature  of  Ihe  gnaa^ 
I  thus  shielded  from  the  sky,  was  upon  many  nights  after* 
t  fgmmined  by  me^  and  was  always  fuuiidl  hightT  than  that  of 
f  grass  which  was  unccv»?n?d|  if  this  wag  colder  than  the 


also  was  noticed  by  him,  when  the  sheltering 
was  at  a  much  greater  distance.  Thus  he  had  *'  four 
T  pods  driven  perpendicularly  into  the  soil  of  a  grass  Beld| 
I  maposedtbat  their  upper  ends  were  sir  feet  nl>ove  the  surface^ 
I  the  auffular  [joints  of  a  square  having  ddfs  eight  feet  in 
Over  tbe  tops  of  these  po&ts  was  thrown  an  old  ship  flag  of 
Ivvy  loose  texture,^  and  it  appeared  to  Dr.  Welk  from  different 
""■ — ^eoti,  thai  the  higher  shutter  had  the  same  etEcacy  with  the 
',  iQ  jiTfventiog  the  occurrence  of  cold  upon  the  groTind, 
than  that  of  the  atmospliere  in  a  clear  nii^ht,  provided  the 
J  aspect  of  the  sky  was  equally  ejtcluded  from  the  spts  on 
I  the  tharmomeCers  were  laid/*  When  a  thin  haodkerchief  like 
QuAfispbcad  eren  verticaUyi  it  seoinbty  increases  the  warmth  of  the 
nisa.  To  dimtnbh  radiation^  contact  fihould  at  all  times  be  avoided. 
Pr.WelU  found  the  warmth  of  grass,  sheltered  by  a  cambric  ban4lker- 
dief  raised  a  few  inches  in  the  air,  was  three  degrcis  greatvr  than 
that  of  a  orighbouring  piece  of  grass,  sheltered  by  a  similar  hand> 
keichacfin  aidual  contact  with  it.     On  another  occasion  it  was  four 

Mr.  Doniell,  m  his  able  Essay  on  Cfimale  eQHiuiered  with  regard  to 
Eofiic«ilt/rt,  remarks,  *'  that  the  radiation  is  only  traasfcxred  from 
tt»  tMe  to  tlie  mat.  and  the  cold  of  the  latter  will  be  conducted  to 
Uie  Cocmer  la  eveiy  point  wheit  it  touches.'' 

\ 


the  influences  of  particular  localities,  that  two  hodies, 
in  themselves  precisely  similar,  and  destined  to  illus- 
trate the  same  experiment,  may,  nevertheless,  from  the 
intluence  of  surroundinpf  objects,  present  very  opposite 
results.  A  metallic  plate  in  one  field,  may  remain  free 
from  moisture  during  an  entire  night,  vrhen  a  plate  pre- 
cisely  similar,  in  another  field,  will  be  covered  with 
innomerable  particles  of  Dew,  The  existence  of  a  cja* 
veiled  walk  near  the  scene  of  ohser\*ation,  is  sufficient 
to  modify  an  experiment ;  and  Dr.  Wells,  in  remarking 
that  a  portion  of  the  garden  in  which  he  performed  his 
experiments  was  employed  in  raisings  culinary  vege- 
tables, exhibited  by  no  means  too  much  nicety  respecting 
the  eflect  of  local  circumstances  in  influencing  his  re- 
sults,* One  general  remark  may  therefore  be  made, 
and  it  is  one  of  great  importance, — ^ whatever  cause 
diminishes  the  aspect  of  the  sky,  whether  it  be  a  terres- 
trial object  on  the  plane  of  observation,  or  a  distant 
cloud  floating  in  the  air,  w^ilJ  impair,  in  some  degree  or 
other,  the  force  of  radiation. 

(656.)  The  result  of  this  radiating  power,  in  what- 
ever degree  it  be  developed,  must,  at  some  temperature 
orother,^ — dependent  on  the  conditions  of  the  body  itself, 
and  on  favourable  atmospheric  circumstances  around  it, — 
occa-siou  a  condensation  of  humidity  on  its  surface;  and 
it  may  be  ohsen^ed  as  a  confirmation  of  all  that  has 
been  advanced  on  the  necessity  of  an  ample  exposure  to 

•  Thue  choice  of  a  suitable  locality  for  performing  ejcperiments  oa 
Dew,  is  of  much  greater  importance  than  we  ehould  at  first  suppose. 
A  wall,  a  hou^c,  or  some  distant  trees  will  modify  residtjt,  and  in 
some  CAStn  prevent  Dew  from  being  deposited  at  all ;  and  this  will 
often  be  the  case  with  regard  to  metals.  It  was  from  an  tnattentioa 
to  circumstances  of  this  kind,  that  Le  Roi  imagined  that  Dew  was 
never  deposited  from  the  air  of  cities ;  whereas  at  the  time  his  expe* 
riiDents  were  performedf  either  the  conditions  of  humidity  or  Iptti- 
perature  were  not  fovourable  to  the  formation  of  Dew  ;  or  what  is 
more  probable;,  the  place  of  observation  was  so  Einrounded  by  lofty 
buildiugs,  as  to  diminish,  or  prevent  altogether,  the  radiation  necciK 
sary  for  its  formation.  Experiments  therefore  performed  in  a  gar- 
den situated  in  the  heart  of  a  great  city,  must  often  lead  to  fcsultsvery 
diflen^nt  from  that  which  would  have  been  obtained  in  an  open  plain* 
And  from  a  circumEtance  of  the  same  kind,  doubtless  it  was,  that 
both  Mujchenbroek  and  Dufay  inferred  that  metals  were  uUogether 
destitute  of  the  power  of  receiving  Dew  j  allhotigh  it  is  now  knowQj 
that  many  most  interesting  phenomena  of  the  kjiid  are  disclosed  by 
them. 

Dr.  Wells,  when  he  undertook  his  inquiries  respecting  Dew,  d<^^ 
scribed  the  eiact  locality.  **  I  think  it  right,"  he  observes,  ♦*  to 
describe  the  place,  where  l^'  far  the  greater  part  of  my  observations 
on  Dew  were  made.  Thb  was  a  garden  in  Surrey,  distant  by  the 
public  roadj  about  three  miles  from  the  bridge  over  the  Thames  at 
Blackfriars,  but  not  more  than  a  mile  and  a  quarter  &om  a  densely 
built  part  of  the  suburbs  on  the  South  side  of  that  river.  The  fona 
of  the  garden  was  oblonfj,  its  extent  nearly  half  an  acre,  and  its 
Btu-face  level  At  one  entl  wm  a  dweilin^house  of  moderate  si^ei 
at  the  other  a  range  of  low  buildincrs ;  on  one  side  a  row  of  high 
trees,  on  the  other  a  low  fence,  divining^  it  from  auother  garden.  If 
this  fenee  had  been  absent,  the  garden  would  have  been  on  the 
latter  side  entirely  open.  Within  it  were  some  fruit  trees,  but,  as  it 
hod  not  been  long  made,  their  site  was  ttmall.  Towards  one  end, 
there  was  a  grasvplot^  in  length  62  feet,  and  nearly  16  broad,  the 
herbage  of  which  was  kept  short  by  frequent  mowing.  The  rest  of 
the  g^deu  was  employed  for  the  production  of  culinary  vegetables. 
jiif  of  thete  drcumstancetf  however  irijimg  ihty  may  appear^  had  nn 
i/jjinenee  on  my  experimeniM^  and  mott  of  them ^  om  wiii  hereafter  he 
Mecn,  mutt  have  rendered  the  rttuiii  iet»  remarkabie  than  thry  umdd 
have  beertf  t/ZAcy  had  occurred  on  a  wide  »pen  plain j  considerab/y 
dii(antf\'om  a  large  city** 

As  an  example  of  his  great  caution  reBpecting  the  inBucnce  of 
surrovmding  objects,  he  remarks  on  one  occasion,  "It  seems  certain 
that  the  houses  liurrounding  Lincoln's  tnn-fiu Ids,  had  an  influence 
upon  tny  thermometers,  during  my  experiments  thy  re  at  nii^^ht,  be- 
yond what  arose  from  their  meady  retaining  at  quantity  of  heat, 
equivalent  to  that  which  they  receivetl  from  the  surfucc  of  the 
garden.*' 


Meteor* 

Necessihr 
of  attend* 
ingthere^ 
fore  to  lo- 
calities. 
Caution  of 
Dr,  Wells. 


The  radia- 
tion of  a 
body  must 
at  length 
catise  mois* 
tore  to  be 
condented 
on  it. 


134 


METEOROLOGY. 


Popular  be- 
lief that 
D«w&lJi 

by  a  simple 
experimcat 
of  Dr. 
Wells, 


Efl^ct  of 

lindtim;  4be 

sky  ili\ti* 
tratcd  by 
experiment 
wUJiacyliu- 


Sflktsof 
Cfcn  A  fvw 
•Up*  of 

wood. 


Apparent 
exccptioa 
to  the  pria 
ciple  ex- 


the  sky,  that  the  first  antl  Btmplest  expenment  which 
can  be  pertbrmed  in  illustration  of  the  actual  deposition 
of  Dew,  at  once  pnwes  its  correctness,  and  destroys  the 
popular  belief  in  the  fall  of  moisture  from  the  sky  in 
an  hivisible  form.  "  I  placed/'  obsenes  Pr,  Wella, 
"  on  several  clear  and  siill  night*,  10  grains  of  wool 
upon  the  middle  of  a  painted  board,  4^  feet  long,  2  fttt 
wide,  and  1  inch  thick,  elevated  4  feet  above  the  graas- 
plot,  by  means  of  4  slender  wooden  props  of  equal 
height ;  and  at  the  same  time,  attached,  loosely,  10 
grains  of  wool  to  the  middle  of  its  underside.  The  two 
parcels  were  consequently  only  an  inch  asunder,  and 
equally  exposed  to  the  action  of  the  air.  Upon'  one 
night,  however.  I  found  the  upper  parcel  had  gained  14 
gTain!»  in  weight,  but  the  lower  only  4,  On  a  second 
night,  the  quantities  of  moisture  acquired  by  like  par* 
ceis  of  wool,  in  the  same  situations  as  in  the  first  expe- 
riment, were  19  and  6  grains ;  on  a  third  1 L  and  2  ;  on 
a  fourth  20  and  4  ;  the  smaller  qmmtity  being  always 
that  which  was  gained  by  the  wool  attached  to  the 
lower  side  of  the  boaid/* 

(657.)  Again,  as  another  experiment  illustrating  the 
cft'ect  of  exposure  to  the  sky,  Dr.  Wells  placed  up- 
right on  the  gra«s-plot,  a  hollow  cylinder  of  baked  clay, 
the  height  of  which  was  2^  feet,  and  diameter  1  foot. 
On  the  grass,  surrounded  by  the  cyUnder,  were  laid  10 
grains  of  wool,  which,  in  this  situation,  as  there  was  not 
the  least  wind,  would  have  received  as  much  rain  as  a 
like  portion  of  wool  fully  exposed  to  the  sky*  But  the 
quantity  of  moisture  obtained  by  the  wool  surrounded 
by  the  cylinder,  was  only  a  little  more  than  2  grains, 
while  that  acquired  by  &  similar  portion  of  wool,  fully 
ex|x)sed.  was  16  grains.  In  this  case  the  amount  of 
direct  radiation  to  the  sky  A  B,  was  limited  to  the  dia* 
meter  C  D  of  tlic  cylinder,  see  fig.  4,  and  the  small  in- 
crement of  moisture  gained  by  the  wool  within  it,  might 
have  been  anticipated.  Haney  traced  the  effect  of  a 
diminished  aspect  of  the  sky,*  by  employing  cyhndrical 
and  the  frustrums  of  conical  vessels,  of  a  common  dia- 
meter at  the  base,  and  of  a  common  altitude.  The 
greater  the  upper  diameter  of  a  vessel,  all  other  things 
being  the  same,  the  greater  was  the  amount  of  Dew  on 
equal  masses  of  wool  placed  at  the  bottom  ;  and  a  sen- 
mble  diminution  in  the  quantity  of  Dew  was  perceived, 
whenever  the  upper  end  of  a  vessel  had  only  a  few  nar- 
row detached  slips  of  wood  placed  above  it,  as  in  figures 
5  and  6.  In  some  shorter  cylinders,  he  found  that  wire- 
work  of  various  degrees  of  fineness,  produced  very  sell- 
able decrements  of  the  kind. 

r6S8.)  An  apparent  exception  to  this  general  prin- 
ciple is  mentioned  in  the  XVllth  volume  of  the  Jour- 
ftal  of  Science,  On  an  evening  when  the  deposition  of 
Dew  was  expected  to  be  consideraiile,  a  plate  ol  polished 
tin  was  placed  gently  on  long  grass,  and  its  weight 
compressing  the  herhiige  on  which  it  rested,  necessarily 
caused  the  poUshed  surface  to  be  surrounded  on  all 
sides  by  gross,  reaching  twelve   inches  above  it.     At 


^  Connedtd  m  the  formation  of  Dew  Is  with  temiieraitire,  we 
Wfliy  trace  the  fint  iadicmtioBt  of  the  efll*cts  of  a  dimiatfthed  luprct 
of  the  iky,  in  the  Bu^gestido  raad*?  by  Dr.  Black« — to  whom  Chemiistry 
m  lUMkr  Kverlastitiii^  obligatiouft,  to  Mr.  Patrick  WiUoii,  Hri>fi*S!$or 
^  Aotfoaomy  at  GUuigow.  On  the  24th  of  JaDunry,  1784,  that 
celabnled  man  tugp^iiteil  an  experimi^ut  of  placing  »onie  i^auie  oxer 
a  tbnmonti^lur.  Mr  Wilson  accordingly  itfi^ened  a  piece  of  open 
f^uie  to  a  huop  of  ^ iglit  indies  diameter,  and  an  inch  il<«ep ;  when 
lliti  iftht4tei««l  thtfrmoiiiiterk  wvti*  fuuad  cummDnly  to  ri«v  nearly  two 
degrees. — iLdtn,  Tram. \ all. 


eighteen  inches  above  the  ground^  or  two  inches  above 
the  average  height  of  the  grass,  a  similar  plate  was 
placed  on  slender  props,  as  in  figure  7.  Now  the  latter 
plate  having  its  surface  thus  exposed  to  the  entire 
canopy  of  the  sky,  and  the  former  having  its  view  con- 
fined to  a  comparatively  small  space,  in  the  zenith  of 
observation,  it  might  be  inferred  from  the  principle 
above  announced,  that  the  former  would  have  gained 
more  moisture  than  the  latter ;  whereas  tlie  plate  sur- 
rounded by  the  long  grass,  ha*^l  its  superior  surface 
completely  covered  with  minute  but  distinct  particles  of 
moisture,  and  the  plate  elevated  above  the  grass  was 
perfectly  dry.  But  the  principle  of  Dr.  Weils,  as  re- 
marked by  the  author  of  the  Puper  in  question,  is  e%> 
dently  limited  to  the  consideration,  that  the  boches  are 
in  other  respects  placed  under  like  conditions.  The 
OOoUog  power  of  the  grass  surrounding  one  plate,  must 
necessarily  liave  extended  its  influence  to  the  metal ; 
and  by  lowering  its  temperature  considerably,  have 
occasioned  the  copious  deposition  observed.  The  upper 
plate  not  being  in  contact  with  the  grass,  permilted  the 
air  to  pass  freely  on  each  side  of  it  ;  and  being  itself  a 
bad  radiator,  attained  no  condition  during  tlie  night 
favourable  to  the  deposition  of  Dew. 

(659.)  The  ejfect  of  an  oblique  aspect  of  the  sky  is 
also  clearly  shown  by  another  experiment  of  Dr,  Wells. 
Ten  grains  of  wool  placed  at  C,  fig.  H.  directly  under  Uic 
middle  of  the  raised  board,  could  only  be  influenced  by 
the  jjortions  of  the  sky  comprised  between  A  D  and  BE ; 
the  interval  between  the  points  A  and  B  producing  no 
effect  on  C,  in  consequence  of  the  inieqiosed  board 
F  G.  Accordingly  Dr.  Wells  found,  after  repeating  the 
experiment  on  three  several  occasions,  that  the  mass  of 
wool  at  C,  gained  only  7,  9,  and  12  grains  of  moisture 
respectively,  at  times  when  similar  parcels  of  wool,  laid 
upon  another  part  of  the  grass,  entirely  exposed  to  the 
heavens,  gained  ItJ,  16.  and  20  grains  severally. 

(660.)  Similar  effects  also  may  frequently  be  traced 
in  cases  where  wide  spreading  trees  prevail.  Around 
the  trunk  of  a  tree,  and  as  far  as  its  branches  extend, 
less  Dew  will  at  all  times  be  found,  than  in  the  open 
space  beyond.  In  the  case  of  fig.  9,  the  space  between 
A  B,  determined  by  vertical  lines  C  A  and  D  B  from 
the  extremities  of  the  branches  of  the  tree,  is  prevented 
by  the  foliage  of  the  tree  from  radiating  its  heat  to  the 
upper  sky,  and  hence  the  space  referred  to  enjoys  only 
the  oblique  radiation  below  A  C  and  B  D.  The  tem- 
perature within  A  B  must  henc^  be  greater  than  in  the 
free  open  fitkl,  where  no  intcrniptions  to  radiation  exist, 
and  a  less  amount  of  Dew  consequently  be  found.* 

(661.)  Gcrsten  long  ago  remarked,  without  being 
able  to  account  for  it,  that  horizontal  surfaces  are  more 
abundantly  covered  with  Dew  than  those  which  are  per- 
pendicular, an  eft'ect,  however,  which  is  now  clearly  to  be 
traced  to  the  diminished  radiation  of  the  latter.  Har^Tey 
placed  a  lioilow  cube  of  block  tin  in  a  meadow,  two 
inches  above  the  herbage,  with  its  vertical  faces  equally 
exposed  to  the  cloudless  horizon.  To  these  faces,  and 
to  the  upper  surface  of  the  cube,  equal  parcels  of  wool 
were  attached,  witli  equal  radiating  surfaces.     At  five 
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*  Milton  beautifully  alludes  to  this  whea  in  his  Paraditf  RegaUttd^ 
he  Bays : 

Full  forty  di^i  be  puv'd,  wbeOier  on  hill 
.  Somtflimr"   --  —  —  -^  '«■  rale,  each  nigbt 
U ndc r  th '  ,  ricnt  oak. 

Or  cvdafj  '  m  tiie  i>ow. 
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ibt  neit  mormng,  the  upper  mass  of  wool  hat)  gained 
fiHeen  grains  of  moutnre,  and  the  parcels  attached  to  its 
Tertkal  surfaces,  equal  iacTements  of  five  grmns ;  the 
rqumUty  resulting'  Irom  the  perfectly  tranquil  state  of  the 
feir. 

(603*)  On  surfaces  variously  inclined,  different 
MBonats  of  Dew  wlU  be  found,  in  Virtue  of  the  change 
tlMl  dilfereni  obhquities  produce  on  the  radiating  powers 
ol  bodi«s.  Hence  we  may  account  for  the  diversities 
S4>D)etiiii^  to  be  met  with  in  the  amounts  of  Dew  ob- 
tjdned  on  the  same  substance  in  difTereTit  localities. 
Tluts,  if  fig.  10  be  supposed  to  represent  a  vertical  sec* 
tioB  of  a  country^  where  considerable  inequalities  of  sur- 
toe  prevmil,  and  we  further  suppose  the  soil  and  herb- 
afe  which  cover  it  to  possess^,  independently  of  these 
jiiqcialities,  the  same  radiating  power ;  then  will  the 
iviuVts  of  Dew  obtained  on  the  open  and  horizontal 
SQf^ce  A  B^  exceed  those  deposited  on  the  inclined  ground 
B  C*  An  {^server  situated  also  at  C  D,  although  enjoy* 
wg  m  KOT^ot  equally  le^el  with  A  B,  will  nevertheless 
obtelo  eiBalfer  amounts  of  Dew,  on  account  of  the  place 
njoyiiig  a  less  expanse  of  sky ;  and  an  experiment  per* 
Ibrmcd  in  the  valley  at  E  will  again  disclose  other  re- 
arils.  In  like  manner,  a  mass  of  wool  placed  at  II  an 
ike  plane  F  O,  having  a  common  level  with  A  B,  may 
nevertheless  gain  less  dew,  from  the  aspect  of  the  sky 
bfing'  putially  cut  off  by  the  walls  or  hedges  at  F  and 
G,  How  different  then  must  be  the  results  of  an  ob- 
eenrer  who  may  carry  on  his  observations  in  a  woody 
lad  enclosed  country  like  the  foreground  of  fig.  11, 
where  the  radiating  power  is  checked  on  every  side* 
wa4  Msotber  who  may  be  situated  on  the  open  sur^e 
of  the  high  ground  aliove;*  and  how  different  bfith  the 
rcaulls  ef  these,  finom  what  an  experimenter  would  find 
oa  the  Inclined  gromnd  visible  in  the  same  scene.  The 
choioe  of  a  locality,  as  before  remarked,  must  there- 
fore be  of  great  importance  in  all  inquiries  relating  to 
Dew. 

(663,)  Another  beautiful  experiment  illustrating  the 
effi»:ts  of  a  free  aspect  of  the  sky,  may  be  performed  by 
Wipgidlng  a  glass  globe  a  little  above  the  ground.  On 
iftdtoly  tranquil  night,  and  in  a  free  open  space,  the 
first  particles  of  moisture  will  be  formed  on  the  very 
leaKh  of  the  ball  ;  and  as  the  superior  hemisphere  of 
the  ball  continues  to  lose  heat  by  radiation,  these  atoms 
of  Dewwitl  increase  in  size,  and  at  the  same  time  others 
will  begin  to  be  deposited  around  them,  but  of  gra- 
dially  decreasing  dimensions,  as  they  recede  from  the 
wbkSA^  until  at  length  they  will  be  found  to  terminate  in 
a  iKgtK  lilra  of  moisture  round  the  Equator  of  the  ball, 
l^it  beautiful  eflect  is  attempted  to  be  illustrated  in 
%.19.  If,  however, the  radiating  power  be  checked  on 
lay  part  of  the  ball,  the  uniformity  will  be  destroyed. 
A  liautar  effect  may  be  produced  by  exposing  a  sheet 
d  piper  to  the  evening  sky,  having  its  surface  dis- 


•  Hiere  are  excejptiona,  howerer,  respecting  some  paiticular  hOli 
^IbA  nerit  altentnm,  and  reqwire  ctiution  in  the  obserrer.  Dr. 
WdU  wiiMli,  that  **  in  hiUs  which  sre  insoUted  and  of  incoa- 


I  lafcnl  ciKieBt,  the  ur  Bummndiiifr  their  sumniitit.  oa  nights 
'  i  to  tiie  deposition  of  Dew,  is  wjinni^  fhaa  lb  at  At  thait 
d  lienee  the  lupenontjr  of  the  cultl  «f  a  low  plain  Imm 
,  Ofvr  that  of  a  wide  expanse  of  billy  ground,  will,  for  ob- 
viewnaMmik  ht  leas;  hat  no  iiipi<norky  of  this  kind  will  probably 
txiH  m  a  low  plain,  whtn  the  hif^h  ^rcotnd  is  not  only  eitetistivt^ 
W  fat  on  the  top,  forming  what  ia  called  table  land ;  nolois 
ii4aed,  vhkh  •ecns  to  be  actusilly  the  at&M,  the  air  of  mich  an  ele- 
Mhould  be  communly  more  airiluted  ibnu  that  cf 
"  '  letet;' 


me^  country  Mhoul 


posed  in  round  ridges  as  the  section  in  fig.  13.  After 
some  time  the  summits  of  all  the  raised  parts  will 
be  found  with  large  particles  on  them ;  and  from 
these,  others  diminishing 'in  size  may  be  traced,'  until  at 
length,  in  the  hollow  parts  of  the  paper,  particles  only 
of  the  smallest  possible  kind  will  be  found.  The 
gradation  of  these  watery  atoms  will  be  found  worthy 
of  notice.  So  also  if  a  dead  beetle  be  exposed,  a 
tike  gradation  of  the  particles  of  Dew  will  be  found, 
as  in  fig>  14.  A  similar  effect  may  also  be  discmered 
upon  the  back  of  a  sheep,  which  may  have  been  reposing 
quietly  on  the  ground.  The  woolly  coaling  of  the  animal 
will  be  found  covered  with  a  great  abundance  of  Dew  on 
its  upper  part ;  but  round  hs  sides  the  moisture  will  be 
less  abundant ;  and  a  Um it  may  almost  be  traced  to  it  in 
the  greatest  horizontal  section  of  the  animal,  as  A  B  C, 
fig.  15. 

(664.)  Plane  pieces  of  glass  harizontally  disposed, 
are  best  adapted  for  observing  the  actual  formation  of 
Dew.  The  appearances  on  surfaces  of  this  kind  are 
altogether  similar  to  those  which  occur  on  them  when 
exposed  to  tlic  action  of  steam  a  little  warmer  than  it- 
self. The  exposed  surface  has  first  its  lustre  dimi- 
nished by  a  slight  damp  uniformly  spread  over  it,  as 
in  fig*  16;  but  as  the  moisture  increases,  it  gathers 
into  fiat  drops  of  very  dissimilar  forms.  These  drops 
are  at  first  very  small,  but  afterwards  they  enlarge,  and 
run  into  each  other,  and  by  forming  streamlets,  cause  a 
great  portion  of  the  moisture  to  escape  Irom  the  body, 
as  denoted  in  the  figures  17»  18,  19,  and  20. 

(665.)  It  is  an  important  object,  however,  in  a  pur- 
suit of  this  nature,  to  obtain  a  fsubstance  admitting  of 
the  ready  formation  of  Dew,  and  at  tlie  same  time  with 
a  power  of  retaining  it  for  the  purpose  of  examination. 
Such  is  wool.  Many  precautions,  however,  are  neces- 
sary both  in  selecting  and  using  it.  Uniformity  in  the 
fibre  is  necessary,  and  great  care  should  be  taken  that 
the  masses  selected  for  comparative  observations,  should 
in  all  cases  expose  equal  surfaces  to  the  sky.  Equality 
of  mass  or  weight  by  no  means  implies  equality  of 
radiating  surface.  The  same  mass  of  wool  may  be  dis- 
posed in  a  variety  of  forms,  and  each  form  differ  in  the 
quantity  of  its  radiating  surface.  Ten  grains  of  wool 
made  into  the  form  of  a  ball,  will  obtain  much  less  Dew 
than  an  equal  quantity  dis|K)sed  into  a  flattened  form* 
In  the  globular  form,  the  upper  half  only  can  obtain 
Dew,  and  the  particles  will  dimimsh  in  siste  to  t!ie 
Equator  A  B,  fig.  21,  as  already  remarked  in  the  glass 
globe  ;  whereas  in  the  mass  of  equal  weight  disix>sed 
into  a  flattened  form,  as  fig.  22,  the  whole  of  its 
upper  surface  must  uniformly  gain  Dew,  and  iu  particlea 
equal  in  size  to  those  deposited  on  the  zenith  of  the 
globular  mass.  The  surface  of  this  flattened  form  also 
may  be  ob\iousIy  very  much  changed.  Much  precau- 
tion, therefore,  is  necessary  in  attending  to  the  deposition 
of  Dew  on  wool, 

(666.)  While  glass  and  wool,  therefore,  are  distin- 
guished for  the  readiness  and  abundance  with  which 
Dew  is  deposited  on  their  surfaces,  the  metals  ajford 
examples  entirely  the  reverse.  Snch  is  the  resistance 
indeed  which  polished  metallic  surfaces  present  to  the 
ibrmalion  of  Dew,  that  some  perseverance  is  necessary 
in  pursuing  the  inquiry ;  and  yet  the  slowness  with 
which  they  receive  moisture,  discloses  relations  infinitely 
more  \'aried  than  arise  in  the  better  radiators  of  heat. 

(667.)  On  the  same  night  that  Dew  is  copiously 
deposited  on  glass,  swansdown,  wool,  and  the  grassy 
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A  zone  oC  moisture  will  be  foimd  to  surround 
the  edge,  the  particles  diminishing  in  size  inwards,  as 
denoted   in  fig,  34,      At  the  bottom  a   perfectly  dry 
circle  will  be  found.     In  the  other  glass,  of  which  a 
k.£«ctiou  IS  denoted  by   fig.  35^    with    the  surrounding 
Ifienile  AB,  C  D,  a  dr}*  zone  will    be   found  to  sur- 
round the  outer  edge  of  the  glass,  and  a  drj^  circular  space 
fU  the  bottom,  but  a  dewy  zone,  E  F  G,  H  I  K,  will  be 
nund  existing,  as  in  fig.  36,  having  large  particles  in 
middle,  and  others  progressively  diminishing  in  size 
both  its  edges.     After  these  appearances  have 
iled  for  a  certain  time,  a  secondary  deposition  of 
tiire,  under  favourable  circumstances,  will  be  found 
lake  place.    Within  the  dewy  zone  of  fig.  34  another 
rery  narrow  zone  of  moisture  will  be  formed  of  cxceed- 
to^y  fine  particles,  as  represented  in  fig.  37  ;  and  on 
side  of  the  moistened  zone  of  fig.  36  similar  zones 
ay  be  seen,  as  in  fig.  38.     For  the    cause  of  these 
jipearances,  see  vol.  xvi,  of  the  Journal  of  the  Royal 
^iHitilulion, 

(67S.)  An  example  of  the  regularity  with  whkh  Dew 
]     '         ^ed  round  a  series  of  wafers  placed  upon  glass^ 
m  fig,  3£>* 
(GTy.)  Another  very  interesting  experiment  may  be 

performed,  by  partly  covering  a  surface  of  glass  ^ith  a 

gpaha  j^iuaJler  surface  of  metal.     On  a  favourable   night,  the 

Uiicoiercd  portion  of  the  glass  will  quickly  become  cold, 

mad  derive  to  itself  a  part  of  the  heat  of  the  metal. 

The  surimce  of  the  metal  will  hence  be   more  readily 

dewed,  than  if  the   whole   exposed   surface  had  been 

metallic.     The  actual  deposition  of  moisture,  on  the  two 

ds  of  surfaces,  will  in  such  a  case  be  very  curious. 

Of  the  melallic  part,  moisture  will  be   first  and  most 

abtmdantly  deposited  on  the  outer  edge,  from  its  being 

'Bearer  to  the  colder  glass;  while  the  parts  of  the  un^ 

rfeovered  glass,  contiguous  to  tlie  warmer  metal,  will  be 

Fthe  last  and  least  abundantly  dewed.     Supposing  Ai) 

X  B,  in  fig.  40,  to  denote  the  gloss,  and   E  F  G  H  the 

ctal  attached  to  it,  an  enlarged  type  of  the   Dew  may 

be  represented  as  in  fig.  41  ;  but  a  more  perfect  idea  of 

^  the  whole  phenomenon  may  be  gathered  from  fig.  42, 

rhich  the  letters  composing  the  celebrated  name  of 

>RD  BACON  are  metallic,  and  applied  on  a  large 

de  to  a  surface  of  glass,  according  to  the  conditions 

'  Ihe  experiment, 

(680.)  The  following  is  an  example  of  the  effect  of 

conduction  in   checking  the  formation  of  Dew,     Fig, 

43   represents   a   plate  of  iron  fastened  by   screws  lo 

the  lop  rail  of  a  gate,  of  which   fig.  44  is  a  section. 

^Tbe  whole  of  the  plate  was  covered  with  Dew  ;  but 

particles    on    the    heads   of   the   screws    and    the 

F|ppace«i  around  them,  were  the  smallest,  on  account  of 

^e  heat  the  screws  derived  from  the  internal  mass  of 

t  wood. 

(681.)  An  example  of  tJie  progressive  formation  of 

Dew  ii  given  in  the  ditferent  appearances  of  the  word 

DEW,  represented  in  figs.  1,2,  3,  4,  5,  and  6,  plate  v; 

1  also  in  the  successive  states  of  the  wnrd  COLD,  in 

i,  7.  $,  9,  10,  11,  and  12,  the  latter  series  exhibiting 

» the  partial  manner  in  which  moisture  sometimes 

COOliatiea  to  be  deposited  during  a  whole  night,  in  con- 

pequtflGe  of  the  action  of  a  gentle  current, 

(682.)  Another  example  of  ihe  induence  of  a  gentle 
latrrtol  is  given  in  fig,  13,  which  represents  a  parallelo- 
gram of  gilded  glass,  having  its  metallic  side  upper- 
moii.  The  first  deposition  of  moisture  took  place  at 
A  the  leeward  end,  the  Dew  gradually  advancing 
VOi..  ¥. 
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thence  to  the  middle  of  the  surface,  distinct  drops  at  the 
same  time  being  deposited  at  D,  B,  E,  C,  As  the  par- 
ticles increased  in  size  round  the  three  edges,  other  ^'^'V^* 
minute  drops  were  successively  deposited,  more  distant 
from  them ;  accumulating,  however,  with  the  most 
rapidity  on  the  leeward  sides  A  and  C.  After  many 
hours'  exposure,  an  oval  portion  of  the  metallic  surface 
was  found  entirely  {r^e  from  moisture.  At  the  last 
observation  the  particles  at  A  had  increased  to  at 
least  an  eighth  of  an  inch  in  diameter ;  those  at  C 
being  rather  less.  The  particles  at  the  corners  D  and 
E  preserved  also  their  superiority  in  size  above  those 
at  B. 

(683.)  There  are  some  interesting  phenomena  con-  Eiamplea 
uected  with  the  deposition  of  Dew  on  the  insides  of  win-  ofdLiKj^i- 
dows,  which  merit  notice  in  this  place.     At  times,  and  *^'^"  ^^ 
when  tlie  window  is  unscreened  by  a  blind,  it  assumes  j^^^"  f 
forms  of  very  great  symmetry^  as  in  figs.  14  and  15;  windown. 
but  the  effect  of  a  blind  is  in  general  to  destroy  the  uni- 
formity  which  prevails    in   other  cases,  as  in    figs.  16 
and  17  ;  while  in  others,  where  the  blind  exerts  a  less 
decided   intluencc,  some  small  approach  lo  uniformity 
may  be  traced,  as  in  figs.  18  and  19.     All  these  depo-  ^^^itse. 
sitions  result  from  the  glass  being  cooled  by  the  external 
air,  and  the  internal  air  in  contact  with  it  dc{x>siting,  in 
consequence,  more  or  less  of  its   moisture.     The  Dew  Eflrectsofa 
will  be   found  most  copious,  where  the  glass  has  been  t>Viiid  or 
screened  by  a  blind    or  a  shutter.     Dr.  Wells  proved,  shutter, 
by  applying  the  naked  bulbs  of  two  delicate  thenno- 
meters  to  a  covered  and  uncovered  pane,  that  the  former 
was  three  degrees  colder  than  tiie  latter;  the  air  of  the 
chamber  being  at  the  same  time  eleven  degrees  and  a 
half  warmer  tliQn4hat  without.     Here  the  closed  shutter 
shielded   the  glass,  which   it  covered,  from   the   heat 
radiated  to  the  windows  by  the  walls  and   liirniture  of 
the  room,  and  thus,  as  Wells  remarks,  kept  it  nearer 
to  the  temperature  of  the  external  air,  than  those  parts 
could  be,  which,  from  being   uncovered,    received  the 
heat  emitted  to  them  by  the  bodies  just  mentioned.     In 
the  case  of  an  external  shutter,  tlie  effetl  will  be  directly 
opposite  to  what  has  just  been  slated  ;  since   il  nmsl 
prevent  ihe  radiation,  into  the  atmosphere,  of  the  heat 
of  the  chamber  through  the  glass. 

(684.)  Il  is  not,  however,  on  the  insides  of  windows  Example  of 
only  that  Dew  is  deposited,  it  being  sometimes  lornied  Dew^  m% 
on  their  outndes.     Fig.  20  represents  an  example  of  this  »J\'t«j'k^of  a 
kind,  wherein  the  portion  of  the  window   above  A  B  ^^"*°^' 
was  covered  on  the  outside  with  particles  of  Dew  so 
very  numerous,  as  to  prevent  objects  from  being  seen 
distinctly  through  the  glass  ;  but  below  A  B,  where  the 
imidc  of  the  window  was  covered  with  a  muslin  curtain, 
the  particles  on  the  ouL<{ide  were  much  less   numerous. 
In  some  cases  where  a  pane  has  been  cracked  but  not 
broken,    a  perfectly  dry  margin  on   each    side  of  the 
crack   will  be  found,   as   in   fig.  21,  all  the  remaining 
parts  of  the  glass  being  covered  with  innumerable  par- 
ticles of  Dew. 

(6S5.)    The    formation    of    Dew    on    the    dcHcate  Bcatitiful 
threads  of  the  gossamer,  is  worthy   of  attentive   con-  fotmntiatt 
sideration  by  the  accurate  observer  of  Nature.     ^'^ 0' **/ ^f}^  %* 
frequently  detached    lines  will  be  found  covered  with  ^-^^^^ 
innumerable   particles    like    a  string   of  beads,   as  in 
fig.  2 '2  ;  but  often  masses  of  web  will  be  found  the  bor- 
ders of  wliich  are  covered  with  large  globules  of  Dew, 
as  in  fig.  23,  and  their  internal  parts   Piled  with  in* 
numerable  tbreads  intersecting  each  othei   in  every  pos* 
sible   direction,  and    covered    with   smaller   globules, 
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which  become  at  last  so  smnall  as  to  elutk  the  eve. 
Mr  While  of  Se!bome  menticms.  Ihal  he  once  fonnd 
the  whole  fhce  of  the  country  citvered  with  a  coat  of 
web  drenched  in  Dew,  and  as  thick  m  if  two  or  three 
setting  nets  had  been  drmvn  one  over  the  (rther.* 

(fi96,)  Our  Ifmite  will  now  only  permit  iw  to  advert 
to  some  general  circumstances  %vhich  iij)|«?ar  to  mflnence 
the  formation  of  Dew,  In  the  first  place,  Dew  is  newr 
abundant  except  in  clear  and  serene  weather.  Some 
traces  of  it  nmy,  indeed,  he  met  wtih  in  cloudy  nights, 
if  there  be  no  wind;  or  notivithstanding  the  wind,  if 
the  weather  be  clear ;  but  it  is  never  observed  to  form 
under  the  united  influences  of  the  wind  and  a  cloudy 
sky. 

(687.)  After  Dew  has  beg^n  to  be  deposited,  it 
continues  to  form  during"  the  whole  nig;ht,  if  the 
weather  remains  equally  st:ll  and  serene.  Dr.  Wells 
found,  that  by  placing-  fresh  parcels  of  wool  upmi 
g^rass  every  hour,  during  many  suitable  nip^hts,  and 
weig'hing'  each  in  succession,  that  Dew  harl  been 
deposited  upon  all  The  cause,  moreover,  is  a-pparent 
when  we  consider,  that  after  one  volnme  of  nir  has 
deposited  it«  moisture,  the  g^entle  motion  that  nt  all 
limes  exists  in  the  atmo?^phere,  even  when  tt  is  pro- 
nounced by  ordinary  observers  to  he  perfectly  calm, 
must  cause  some  other  volume  to  be  translated,  contain- 
ing like  moisture  with  the  first ;  and  supposing"  a 
motion  of  this  kind  to  ^  on,  the  successive  depressions 
of  temperature  that  take  place  during  the  whole  nighty 
uutd  the  minimum  temperature  about  simrise  is 
attained,  will  bring  even  the  masses  of  air  which  had 
previously  deposited  the  moisture  permitted  by  their  for- 
mer temperatures,  to  discharge  other  portions,  when  they 
become  again  subjected  to  an  increased  cold  of  the 
radiating  body. 

(GSR)  Whatever  may  be  the  quantity  of  moisture, 
however,  deposited  during  an  entire  night,  it  does  not 
appear  that  equal  quantities  are  formed  between  sunset 
aii<l  midnight,  or  midnight  and  sunrise.  According  to 
Dr.  Wells,  more  Dew  is  formed  in  the  latter  period 
than  in  the  former.  The  conditions  of  the  two  are 
indeed  very  different.  The  absolute  quantity  of  mois- 
ture existing  iti  the  air  between  midnight  and  sun- 
rise, must  necessarily  be  less  than  between  sunset  and 
midniglit,  in  consequence  of  the  previous  precipita- 
tion of  a  part  of  it ;  but  during  the  former  interval, 
the  temperature  is  diminished  more  than  in  the  in- 
terval between  sunset  and  midnight.  We  are  not, 
however,  to  suppose  that  the  periods  of  sunrise  and 
sunset  form  absolute  limits  to  the  deposition  of  Dew, 
and  accordingly  moisture  is  fi-equently  found  on  bodies 
capable  of  receiving  it^  both  before  sunset^  and  after 
sunrise. 


(669.)  Dew  is  more  plentifiil  in  Spring  and  Autumn  II 
than  in  Summer;  and  more  abundant  after  rain  than  *> 
after  dry  weather.  The  greatest  Dew  occurred,  dtrrin^  ^ 
the  long  experience  of  Dr.  Wells,  when  the  Imrometei  ^^ 
was  sinking ;  and  Defuc  has  observed  that  rain  may  tLfii 
be  foretold,  when  l>ew  is  very  abundant  in  relation  to  Sprl 
the  climate  and  season.*  Howard  mentions  that  he  *^^ 
has  sometimes  found  Dews  so  abundant  in  Autumn,  J?*' 
as  to  be  capable  of  daily  measurement  in  the  rain- 
gauge. 

(690.)  Dew  is  always  produced  in  great  abundance  \** 
on  those  dear  and  calm  nights  which  are  followed  by  ^J^ 
misty  mornings ;  and  it  is  also  found  plentiruUy  de-  JoJJ 
posited  on  a  clear  morning  succeeding  to  a  cloudy  miir 
night.  in® 

((591.)  Increase  of  atmospheric  temperature  dimng  Ine 
the  day,  supposing  other  circumstances  favourable,  pro-  ****" 


•  A  pbencMTn  I  '        Vr  Dew  i^  often  sceo  on 

the  fine  And  dc!  r.     "  If  you  exnraine," 

•ays  Kifbv,  **  a  ui: .. . ,  , . .  ... ..  ... u^cope^  you  will  find  thai 

th«  Ihreuas  composiai^  the  outline  of  the  radii  are  timple,  bfut  those 
of  the  circles  clcnely  studded  with  miiiute  Dew-like  globules^  whicb 
from  the  i^lastidty  of  the  thread  are  eaiily  septtTuUe  from  each 
other.  That  these  are  in  fact  globule*  of  viscid  gum,  is  proved  by 
their  aithering  to  the  fingvr,  and  rctaininii^  dust  thrown  upon  the 
npt,  irhile  the  onadhetive  radii  and  exterior  threads  rvtiMtn  unsuiled. 
It  is  tlieM  gummed  thivadi  alone  which  retain  the  insects  that  6y 
into  the  net ;  and  as  lli«y  lose  their  vijcid  projperiies  by  the  action 
of  rhe  air,  it  ia  necesuiry  that  they  should  be  tivquentl^  rvnewed/* 
The  beautiful  regularity  with  whidi  these  drops  are  disposed^  and 
their  |^mdual  decrease  in  aixo  aa  they  approach  the  centre  of  the 
m0bf  tiS^V^Tthy  ef  attentive  qxiiiniaaticnL 


teto 
duti 


motes  in  a  great  decree  the  formation  of  Dew.     The 
law  by  which  the  aerial  columns  |^ain  moisture^  increases  p,^ 
more  rapidly  than  that  which   reg^ulates  their  tempera-  foil 
ture ;  and  hence,  a  small  decrease  of  heat  in  the  air, 
during^  the  nig"ht,  must  brin«j  it,  when  the  temperature       • 
is  high,  much  nearer  to  a  state  of  saturation,  than  when 
the  temperature  is  low.  I 

(69*2.)  A  gentle  motion  in  the  lower  strata  of  the  Q« 
atmo!^phere,  by  brining  fresh  volumes  of  air  into  contact  '^^ 
with  the  cold  surface  of  the  Earth,  will  produce  a  more  ^l 
abundant  deposition  of  Dew,  than  if  the  atmosphere  nA 
were  entirely  calm, 

(093.)  In  nights  equally  calm  and  clear,  very  un*  Ui| 
equal  quantities  of  Dew  may  be  precipitated.   The  ^reat  *JjS 
inequalities  existinj^  in  the  lengths  of  the  nights  in  our  ^^^ 
latitudes,  may  be  referred  to  as  cue  cause  of  tliese  dif-  iurj 
ferences  ;  but  another,  and  a  more  fertile  cause,  is  found  nig 
in  the  unequal  de^ees   in  wliich  moisture  exists  in  the  *^*1J' 
air.     At  one  time  it  was  thought  that  the  cold  con-  ^|^ 
nected   with   the    formation  of  Dew,   ought   always   to      i 
be  proportional   to    the  quantity    deposited ;    but   Dr. 
Wells  clearly  proves,  tliat  the  same  dep:ree  of  cold  in 
the  precipitating;  body,  and  which    may  take   place  in 
nights   equally  calm  and  clear,   may  be  attended  with 
much,  little,   or  perhaps   no    Dew,   according  to    the 
existing  state  of  the  atmosphere  with  regard  to  moi^ 
ture. 

(694.)  Particular  winds  have  a  tendency  to  promote  Id 
the  formation  of  Dew  in  different  Countries,  from  their  of  | 
transporting  air   highly  charged  with   moisture.      In  *** 
Europe,  Southerly  and  Westerly  winds  promote  it,  but      I 
Northerly   and   Easterly  winds  the  contrary.      On  th«     j 
Western   shores    of    Africa,    Southerly    and    Westerly     , 
winds  are   favourable  to  it ;  but  in  Egypt  and  the  Bar- 
bary  States,  the  North  wind  bring;s  great  accessions  of 
moisture.     Dew  for  these  reasons  must  be  more  abun- 
dant in  Norway  also  than  in  the  Eastern  Provinces  of 
European  Russia.  • 

(695.)   Various  attempts  have  been   made  to  deter-  Ai 
mine  the  aimual  deposition  of  Dew,  but  without  sue-  *^l 
cess.     To   measure  the    quantity  deposited  under  the  *2 
most  favourable  circurastauces,  is   no  easy  task ;  and  ^f^ 
aUhmigh   Mr.  Daniel  1   observes,  that    the  quantity  of     * 
vapour  existing  in   the   atmosphere,  in    the  different 
seasons,  at  the  level  of  the  sea,   seems  to  follow  t)ie    * 
course  of  the  mean  temperature,  such   arc  the  varied 
and  uncertain  conditions  connected  with  the  deposition      » 
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of  Dew^  tint  Qo  Trry  aamrate  tenuh  for  the  nvera^ 

amiift]  deposit  can  be  obtained  in  the  present  state  of 

mtr  kaowlefit.     It  must  indeed  vary  with  every  climate 

mid  every  locality.     In  a  o^eneral  way  it  has  been  esti- 

awted    fbr    England   at    about    live    inches     annually, 

IS  computed  to  be   about   a  seventh  part  of  the 

_  f  ({umnlity  of  moisture  i-eceived  by  the  atmosphere 

I  ihm  same  time.     In.stniments  have  been  contrived  to 

immate  the  quantity  of  Dew  deposited  at  any  time, 

IniI  Ihey  we  entirety  fallacious. 

(C90.)  There  is  a  substance  called  Honey  Dew  to 
wbich   we  must  briefly  advert.     It  is  well  known  to 
Naturalists  that  it  is  not  dei>osited  on  vegetables  by  the 
atmoiphere,  as  its  name  would  seem  to  imply,  but  is 
iicertied  by  insects  of  the  genus  Aphi^,  which  inhabit 
iiie  under  &ides  of  leave«»  and  deposit  it  on  the  surfaces 
of  those  below.     This  little  creature  seems  to  subsist  by 
drautng  the  juices  from  the  sap  vessels,  and  by  a  pecu- 
liariiy  of  constitution,  rejects  the  richer  saccharine  part, 
viiich  afterwards  afibrds  nourishment  to  many  other 
imecto.     Auts  are  so  Ibnd  of  it,  that  a  whole  colony  may 
hiftond  trai'eliing  to  the  highest  branches  of  a  tree  in 
JMiiil  of  It ;  and  they  have  been  seen  to  sei^fe  the  clear 
while   yet   attached  to    the  body  of  the    Aphis, 
il,  although   defenceless,  was  not   molested  further 
by  the  predaceous  wanderers.     Honey  Dew  is  some- 
timea  so  abundant  as  to  drop  from  trees. 
Sa-      (697.)  We  cannot  close  this  division  of  our  Essay, 
L^wy*  ^*"*^  ^*  ^^  ^^^  reluctance  from  its  very  great   iu- 
7^^^  Icfiett,   witbont  recommending   most  strongly    to    the 
fa  attention^  Dr.  Wells's  valuable  Eitsay  on  Dew, 
fc  know  of  no  Work  in  our  day  which  has  been  more 
Dtfer^ly  admired  than  the  Treatise  of  Dr   Wells; 
QTtaJnly  none  tfiat  practically  exemplifies  in  a  purer 
Mi  better  form  the  admirable  inductive  system  which  it 
Vli  the  object  of  Bacon  to  teach. 


Hoar  FrosL — Ice, 

($9S.)  There  are  oonditiona,  however,  of  the  atmo- 
iphere  which  somerimes  cause  dew  to  be  frozen,  on 
whatever  bodies  it  may  have  been  deposited,  and  such 
sppearatices  are  denominated  Hoar  Frost.  Hoar  Frost 
is  formed  in  England  much  more  frequently  than  is 
CDinmonly  supposed;  and  such  is  its  occasional  severity, 
tliat  a  single  night,  even  when  the  warmth  of  the  year 

j^jlould  seem  to  secure  us  from  its  rigorous  effects,  will 
emetintes  destroy  all  the  hopes  of  the  gardener.*     For 

pieit  months  in  the  year,  says  Mr.  Daniel  I,  vegetation  is 
liable  to  be  affected  at  night,  from  the  influence  of 
tsdiialion,  by  a  temjjerature  l)elovv  the  freezing  point  of 
water  ;t  and  even  in  the  months  of  July  and  August, 
ihkh  form  the  only  exceptions,  a  thermometer  covered 
rith  w*w>I  will  sometimes  1^1 1  to  3iJ°.  Howard,  bow- 
trer,  hat  a  night  on  which  Fahrenheit's  ther- 

Oiorot  i.)us  for  some  hours  below  zero,  hardly 

1  iKntiis  ill  our  climate  more  than  live  times  in  a  century. 
la  England,  a  continued  Frost   may  be  regarded  as  an 

*  (hi  llw  6th  of  May^  1831,  the  temp«nittire  during  the  night 
mak  In  !£0^,at  Edxiiontoo>  In  Ihe  moruiii^,  the  leaves  of  the  viae, 
tlte  «alaul,afulth«  oftk  apjieared  ahrivelW^i  ami  Ijkek.  Their  appear* 
aiic«  vas  the  same  ait  if  they  had  been  burned,  »tul  whirn  preiiiied 
'^  J  nttmhM  into  dust.  Thia  temperature  was  6*  lower  than  it 
I  fallen  ta  that  Tronth,  at  that  \>\att\  for  forty  years. 
\  la  tiM  month  of  Juiir,  a  plant  may  b^  *o  drcumstanced  in  this 
1 1<»  imdeigo  aJl  the  changes  of  heat  from  154*  to  30°. 


exception  to  the  rule  of  the  climate,  and  oocafionally     Meteor- 
some  winters  pass  almost  without  Frost,     As  mif^ht  he       obgy- 
expected.  Frosts  generally  disappear  with  a  wind  from  '1^^^'^**^ 
tlie  Atlantic.     In    Devonshire,   three  succeosive    frosty  ^'^'^tsdta- 
mornings  are   regarded  by  the  fanner  as  a  sure  bar-  ^^^  *„'j  ^* 
biuger  of  rain.     The  mean  temperature  of  each  of  three  the  Atlaa- 
similar  periods  of  Frost,  in  the  long  winter  of  1813 — 14,  tic. 
did  not  vary  a  degree  from  the  freezing  point,  atthoiigh 
preceded  and  followed  by  periods  whose   mean  temper- 
ature was  44°;  and  Howard  remarks,  that  the  analogy 
might  be  carried  even  further.     The  niost  intense  Frosts 
penetrate    but   a   few  inches  into  the  Earth,  but   the 
depth  must  be  variable  from  the  diversity  in  the  con- 
ducting powers  of  bodies. 

(699.)  As  a  deposition  of  moisture  must  in  all  cases  pre-  Dew  muat 
cede  the  formation  of  Hoar  Frost,  whatever  causes  tend  F*"<^t'*l^  *he 
to  modify  in  any  way  the  deposition  of  humidity,— whe-  »^e^^^^***"  *« 
ther  they  arise  from  the  substances  of  bodies  themselves, 
the  nature  of  their  surfaces,  or  their  textures ;  from  the 
clearness  of  the  sky,  the  varied  influences  of  clouds,  or 
from  terrestrial  objects  modifying  in  some  way  or  other 
the  radiating  power, — must  in  the  same  degree  influ- 
ence all  the  phenomena  of  Hoar  Frost,     It  we  take  the  Illuftraled 
case  of  grass,  the  fibrous  texture  of  which   is  so  fm  our-  "^  *^*^  *^^ 
able  Itj  the  emission  of  heat,  we  shall   find  a  copious  ^*"'*" 
nidiation  continuing,  until    a   temprraUire  at  length    is 
readied,  equal  or  below  the  freezing  point  of  water. 
The  moment  at  which  this  happens,  will  of  course  vary  Time  of  ita 
with  the  circumstances  of  climate  and  of  season.     At  fonnuhan 
some  periods  of  the  year,  and  in  particular  localities,  it  variaWe, 
may  reach  the  temperature  of  thirly*two,  early   in  the 
evening,  or  even  bclore  sunset;  wliilst  at  others  it  may 
be  protracted  till  Ihc  minimum  temperature  occurs  about 
sunrise,  or  not  sink  to  the  freezing  point  at  all.     Any 
dew  deposited,  must  hence,  when  the  temperature  is  low 
enough,  be  frozen ;  and  the  Hoar  Frost  which  whitens 
our  fields  in  the  morning,  may  thus  have  been  of  longer 
or  shorter  duration,  according  to  the  season  of  the  year, 
and  the  continuance  of  the  proper  conditions  of  tempera- 
ture during  the  night.     Otien,  indeed,  will  the  atoms  of  ^^  co"- 
Dew  that  have  been  converted  into  Hoar  Fro&t  during  ^J''^*^^!  V^*'* 
the  night,  be  dissolved  again  before   the  morning  ;  and  nn^j'thu      ' 
amidst  the  uncertain  fluctuations  of  <mr  atmosphere.  Hoar  Frost 
both  as  regards  temperature,  aspect,  and  the  variable  l^ac-k  again 

circumstances  of  bodies  themselves,   it  is  possible    to  "****  *^*' 

several 
suppose  conditions  to  arise,  in  which  more   than  one  limesdurinif 

transition  of  this  kind  may  take  place  during  the  the  night. 
night.  It  should  be  borne  in  mind  also,  that  Hoar 
Frost  may  be  formed  when  ihe  temperature  of  the  air 
is  above  the  freezing  point  of  water,  since  a  l)ody  may 
have  a  tem{>erature  at  or  below  thirty-two,  when  the 
air  around  iudkales  a  higher  degree  of  heat.  Ita  con- 
tinuance, however,  under  such  conditions  cannot  be  very 
long. 

(700.)    It  may  be  useful  briefly  to  advert  to  some  Modifica- 
of  the  modifications  which  difl^erent  degrees  of  radia-  J(|]"^^^j^™" 
tion  produce  in   ihe  formation  of  Hoar  Frost,     ^bere-^^jj^^j^j^^  j^ 
dew   is  amply  deposited,  that  is,  where  radiation   ha$^  Hoar  Frost 
t>een  allowed  to  disclose  its  ftdl  po\ver.  Hoar  Frost  will 
be  found  most  abundant.     In  wide  and  open  plains, — 
or  in  those  gently  sloping  grounds,   which   break  only 
the  undulations  ol  the  air,  without  limiting  in  any  way 
the  general  aspect  of  the    sky,  every  blade  of  grass,  in 
favourable   states    of    the   atmosphere,   will    be    found 
covered    with   delicate  crystals    of    Hoar   Frost.     But 
beneath  the  branches  of  a  noble  oak,  where  radiation  Checked  hy 
has  been  checked,  tins  hoarv  appearance  will  be  dimi-  twcM. 
T  2 
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nished ;  or  sometimes  a  moderate  dew  may  be  found 
in  such  a  situation,  while  the  grassy  covering  be- 
yond the  tree  will  be  entirely  frozen.  In  the  fine 
park  of  the  Earl  of  Morley  at  Sahrum  in  Devonshire, 
wc  remember  on  one  occasion  seeiniir  every  tree  siir- 
ronnded  as  it  were  with  an  Oasis  of  n^reen  verdure, 
of  sizes  and  forms  regulated  by  the  spreadin^j  brimehes 
of  the  trees,  while  the  other  puns  of  the  ground  were 
covered  with  Frost.  A  tall,  slender  poplar  had  but  a 
BmaiU  circular  spot  surrounding  it,  whose  limits  were 
nearly  fixed  by  the  vertical  lines  A  B  and  CD,  fi^.  I. 
plate  vi,,  taTigents  to  the  greatest  horizontal  section  of 
the  branches  of  the  tree;  while  a  mae;nificcnt  oak  with 
its  giant  arms  preserved  a  large  and  irregular  surface^ 
denoted  also  by  a  dotted  line  surrounding  the  trunk  of 
the  tree,  and  determined  by  similar  vertical  lines,  E  F 
ncnclo<4ed  and  G  H,  fig.  2.  Many  interesting  phenomena  of  this 
ctnintryftf-  kind  would  be  noticed  in  a  woody  and  enclosed  country 
!v«!^nw  ^  like  fig.  11.  plate  iv.  In  some  parts,  tlic  Frosts  would 
.vrimn^H.  ^^  ftjuo^i  much  more  severe  than  in  oihers;  and  where 
a  wide  expanse  of  sky  is  open  in  a  low  situation,  there 
they  would  be  found  most  intense.  Daniell  remarks, 
that  the  leaves  of  the  vine,  the  walnut-tree,  the  succu- 
lent shoots  of  dahlias*  and  potatoes,  are  often  destroyed 
by  frost  in  sheltered  valleys,  while  upon  surrounding 
eminences  they  remain  untouched.  He  has  found  a 
Ihejmometer  in  a  valley  tlnrty  degrees  colder  than  on  a 
bil!.  Such  etfecLs,  however,  according  to  Wells,  are 
limited  to  hills  that  are  insulated,  and  of  inconsiderable 
lateral  extent. 

(701.)  Asanexampleof  the  power  of  position  in  influ- 
encing tile  formation  of  Hoar  Frost,  we  select  the  case  of 
the  fo^'"^  a  printed  paper,  a  portion  of  which,  ABC  D,  fig.  3,  was 
tiimuHIimr  ^^^^^^^*^^  ^^  ^^'^  inclined  .surface  of  the  coping  of  a  wall, 
rrosU  ^"d  the  remaining  part,  C  D  E  F»  to  the  vertical  surface 

of  the  same  wall,  »o  tliat  the  letters  composing  one  of 
the  words,  and  which  w*e  have  here  supposed  to  be 
METROPOtiTANA,  w^erc  partly  on  one  of  these  surfaces 
and  partly  on  the  other.  One  morning,  the  sloping 
surface  of  the  paper  was  found  abundantly  covered  witli 
Hoar  Frost,  but  none  was  to  be  seen  on  the  vertical 
partCDEF;  and  so  well  defined  were  the  cnstals, 
that  the  letters  of  the  words  Tue  Encyclopedja,  had 
all  distinct  groups  upon  them,  separated  from  the  crys- 
tals on  the  while  paper,  by  vi.sible  boundaries.  In  like 
manner,  the  ttpper  halves  of  the  letters  of  the  word 
Methopolitana  were  covered  with  crystals  in  the  same 
manner  as  the  letters  of  the  word  before  mentioned ; 
but  none  were  to  be  seen  on  their  lowtr  halves,  or  on 
any  part  of  the  paper  bounded  by  C  D  E  F,  the  edge  of 
the  wall  C  D  seeming  to  fix  a  definite  limit  to  the  crys- 
talline power. 

Example  of  (702.)  Another  striking  instance  of  the  effects  of  radia- 
fadiahoitm-  ijon  in  modify'ing  the  phenomena  of  Hoar  Frost,  is  given 
in  fig.  4,  which  represents  the  railing  ofatield  composed 
of  two  horizontal  rails,  with  vertical  bars  at  moderate 
intervals.  The  upper  edge  of  the  rail  A  B,  from  being 
exposed  freely  to  the  sky,  was  found  abundantly  covered 
with  Hoar  Frost;  whereas  the  corres|>ondi ng  edge  of 
the  lower  rail  disclosed  rectangular  portions  only,  C  D, 
E  F,  G  H,  I  K»  &c.  of  Hoar  Frost,  leaving  the  alternate 
spaces  DE,  F  G,  HI,  almost,  if  not  altogether,  free 
from  it  Now,  it  will  be  remarked  on  referring  to  the 
figure,  that  the  vertical  bars  were  immediately  opposite 
the  last-mentioned  spaces,  and  thus  deprived  them  of 
the  more  abundant  view  of  the  sky  which  the  others 
enjoyed.     At  the  same  time  the  whole  upper  surface  of 


I  fluenciaif 
I  the  fannik* 
I  tion  of 
I  Hoar  Frost 
i  on  the  i&it- 
l  ing  of  a 


this  rail  was  deprived  of  its  direct  radiation  to  the 
zenith,  which  is  most  eifective  in  low^cring  the  temper- 
ature of  a  body,  thus  accounting  tor  the  smaller  sizes  of 
the  crystals  covering  the  portions  referred  to. 

(703.)  On  some  occasions  the  branches  of  trees  and  Bn 
shrubs  illustrate  in  a  very  beautiful  way  the  power  of  ^'^ 
radiation.     Their  upper  parts  exposed  to  the  sky,  dis-^ 
charge  their  heat   rapidly  ;  and  hence  hecome  coveretl 
with  an  abundance  of  fine  crystals.     Where  however 
one  branch  in  any  way  intercepts  the  view  of  another, 
without  being  in  immediate   contact  with  it,  as  at  A 
or  B,  fig.  5,  the  hoary  crystals  will  be  found  much  less 
numerous. 

(704.)  Another  example  bearing  on  the  same  inquiry*  A 
occurred  in  the  case  of  a  lotig  Norway  spar  which  had  ^ 
been  deprived  of  its  bark.  It  was  lying  on  nearly  hori- 
zontal ground,  and  during  the  night  a  portion  of  its 
snrtace,  E  F  G  H,  fig,  6,  had  been  covered  with  dew. 
In  the  morniijg,  from  the  greater  radiation  of  tlie  npper 
part  of  the  spar,  a  unilbrm  portion,  A  B  C  D,  of  about 
two  inches  in  width,  was  found  covered  with  tlic  minutest 
crystals  of  Hour  Frost ;  while  tl»e  equally  unitbrm 
spaces,  A  C  F  K,  B  DG  H,  about  an  inch  in  width  on 
each  side  of  it,  retained  their  moistened  character 
unchanged. 

(jQ'5,)  An  interesting  fact  connected  with  the  same  Ch 
important    truth,  is   recorded  in   the  Vlth  volume    of»"^^ 
the  Horticultural  Trawtactions,      In  fig.  7,    ABCD^ 
represents  a  transverse  section  of  a  wall,  covered  with  a      * 
coping  A  B.     In   the  instance  of  a  very  severe  Frost 
on  the  ifJJth  of  April,  IS26,  all  the  shoots  of  the  vines      , 
projecting  beyond   the   perpendicular  line  AC,  that  is 
beyond  the  salutary  influence  of  the  coping,  were  quite 
cut   off  by  the  frost ;  but  the  trees  whose  shoots  did      * 
not  project  beyond  that  vertical  line,  were  quite  pro- 
tected. 

(706.)  The  effect  of  an  interposing  body,  in  checking  in  Aa 
some  cases  the  Ibrmation  of  Hoar  Frost,  becomes  of  an  P^*" 
opposite  kind,  when  from  any  increase  of  temperature  {J^J^" 
the  Frost  begins  to  disappear.     Fig.  8  is  an   instance  ^^ 
where  Frost  had  formed  very  abundantly  on  the  inside  Ha 
of  Uie  glassy  surface  A  B  C  IX     Early  in  the  morning 
a  piece  of  paper  was  carelessly  placed  so  as  to  cover  a 
portion,  E  F  G  D  B,  of  the  glass,  but  not  in  contact  with 
it.     In  the  course  of  the  day,  the  icy  particles  covering  Ei| 
the  space  A  E  F  O  C  were   the   first  to  dissolve  ;  and       I 
when  the  whole  hail  become  converted  into  dew%  the 
froaen    particles    bounded    by  E  F  G  D  B    remaincrd, 
though  not  so  beautifully  defined  as  at  first.     On  the 
same  occasion,  a  druggist's  window  exhibited  the  appear*      '! 
ance  of  fig.  9,  the  figures  of  the  assemblages  of  frozen      ^ 
particles  being  nearly  governed  by  the  forms  of  the 
glass  vessels  m\  the  inside. 

(707.)  Tliere  are  noobjects  which  disclose  more  remark-  K«t 
able  phenomena  connected  with  radiation,  than  the  dif-  PM 
ferent  tribes  of  vegetables ;  and  the  effects  of  Hoar  Frost  *^*?2 
upon  tliem  are  eminently  calculated  to  display  its  effects.  taH 
We  have  before  remarked,  that  every  flower  has  a  radiat-  j 
ing  power  of  its  own,  and  so  we  may  add  has  every  leaf^  ' 
differing  in  ditferent  plants,  and  varying  in  the  same 
plant  from  exposure  and  position.  The  grasses  disclose 
the  same  diversity,  and  while  the  Almighty  seems  in  con- 
summate wisflom  to  have  adapted  every  plant,  **  from 
the  cedar  tree  that  is  \n  Lebanon,  even  unto  the  hyssop  **' 
that  springeth  out  of  the  wall,**  to  a  locality  in  which  », 
the  conditions  of  temperature  and  atmospheric  humidity  f 
arc  best  adapted  to  its  general  wants;  it  is  worthy  t)f™l' 
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Tt~rr\\,  newmu^ti  iin  alteratmn  of  I  he  circumstances 
ill  -Nature  originally  placed  it,  seems  to  alfect  its 

energ^ics  and  g^rowth,  '*  To  vee;etal>les  growing  in  the 
cli males  for  which  they  were  originally  designed  by 
Nature,"  s^iys  Daniell,  *'  there  can  be  no  tloubl  that  the 
•ction  of  radiation  is  particularly  beneficial,  from  the 
deposition  of  moisture  wl Itch  it  determines  npmi  their 
Mifl^;  but  to  tender  plants,  arlificially  trained  to  re- 
sist  the  rigours  of  an  unnatural  situation,  this  extra 
degr^ee  of  cold  may  prove  highly  prejudicial." 

(708)  The  different  degrees  also  in  which  Hoar  Frost 
tJfecLs  dilferent  parts  of  the  same  flower,  are  worthy  of 
litentive  observation.  "  Upon  inspecting  the  young 
fruit  of  such  trees  as  were  at  the  time  in  blossom/'  ob- 
ffr\'es  Mr.  Lindley  in  allusion  to  the  great  Frost  recorded 
iii  the  Horitcullurat  TramaciioHK^  ^'  it  appeared  as  if  no 
injury  had  been  sustained  by  their  flowers;  but  upon 
eiAmitiing  them  more  minutely,  it  was  found  that  their 
tMmria  were  black  with  death,  and  it  was  subsequently 
¥<en  that  fruit  so  attVcted.  all  fell  frotn  tlie  trees  and 
pertfbed/*  In  the  blossom  of  the  strawljerry,  the 
ovTiria  were  likewise  destroyed,  but  the  stamens  were 
little  injured,  proving  that  a  degree  of  Frost  incapable 

Kthe  fleshy  calyx,  and  the  petals  or  stamina 
I  y  enclosing  it,  entirely  destroyed  the  ovarium 

migb  all  those  envelopes.     But  we  can  only  hint  at 
object  of  boundless  interest  and  extent. 

(709)  Trees  are  fiequenlly  destitute  of  Hoar  Frost, 
«li«n  shrubs  and  plants  nearer  the  ground  are  co- 
ffird  with  its  forms.  Wells  has  remarked  that  **  the 
l«V€»  of  trees  often  remain  dry  throughout  the  night, 

li  vhile  those  of  grass  are  covered  with  dew ;  and 
_^lhe  mson  he  assigns  for  the  absence  of  moisture, 
■^  w\\\,  by  a  simple  alteration  of  the  conditions  of  tem- 
pcTtiture,  account  for  the  absence  of  Frost.  Shrubs 
aud  plants,  says  he,  being  in  a  stratum  of  air  of  a 
lower  degree  of  temperalnre,  but  of  greater  humidity 
'^-  that  surrounding  lofly  trees,  the  lower  strain m 
bdng  the  most  tranquil  of  the  two, — there  are 
in  activity,  more  favourable  to  the  formation  of 
dew  on  plants  and  shrubs,  than  on  the  leaves  of  trees 
in  the  regions  of  the  air  above.  The  diminished  tem- 
peralure,  therefore,  which  conTerts  that  dew  into  Hoar 
FVdsI  on  shrubs,  may  be  insufficient  to  produce  dew  on 
treei;  or  should  dew  thus  be  formed,  the  greater 
wmnth  of  the  air  above  may  cause  it  to  preserve  its 
watery  form.  Thus  it  is,  that  the  diligent  and  sanguine 
gvden^r  has  often  to  lament  the  loss  of  valuable  plants, 
wkilc  trees  whose  summits  ore  only  a  few  feet  higher 
lie  entirety  unhurt.  Protecting  plants,*  therefore, 
whether  by  horizontal  or  vertical  screens,  or  by  an 
iff^iciXion  of  straw  and  mats,  becomes  an  important 
object  in  the  economy  of  gardening.  Too  often,  how* 
tn^,  the  screen  or  mat  is  placed  in  contact  with  the 
object  it  is  intended  to  protect ;  the  gardener  forgetting 
tiaitthe  heat  which  the  screen  loses  by  radiation,  is  also 
loit  by  the  tree,  from  its  conducting  power. 

(TIO,)  It  i»  remarkable,  however,  that  the  appearances 
'Hoar  Frost,  so  beautiful  and  so  varied,  from  the  pen- 
drops  which  adorn  the  sharp  summits  of  grass, 

•  I»  the  clear  bine  sky  of  the  Valley  of  Chamouiii,  if  the  crops 
ihoiild  not  have  ripeoed  towards  th«  ead  uf  (he  •iCjiSQn,  the  pea^jiU 
uakt  dte*  of  green  wood,  on  the  two  sides  of  the  enclosing  moun- 
taiN,  the  smoke  of  w^tch,  iinitin);  in  th**  mwldle,  forms  a  kind  of 
dandjr  canofjy  which  not  only  preveots  the  csov^w  uf  radiant  heat, 
W  'mnwmmm  i|i  inlensity,  aud  iireveau  the  fonntttiou  of  Frost*— 
(imricrig  ^(ricK*,  vol  xxu* 


Up  to  tlie  infinite  diversity  of  forms  deposited  on  glass,     Meteor- 
should  have  met  with  so  little  attention  from  Philosophers,      ology. 
and  that  so  few  attempts  should  have  been  made  to  de-  ^^-^N^"^^ 
scribe  them,     A  sheet  of  common  brown  paper  exposed 
to  a  clear  and  tranquil  sky,  wtllt  unrler  proper  conditions  of 
temperature,  be  soon  covered  with  innumerable  crystals 
of  Hoar  Frost,  iuviling  the  must  delicate  examination. 
A  grain  of  sand  will   sparkle  with  innumerable  points; 
while   in  more  complicated  formations,  all  attempts  at 
analysis  and  description  seem  lost   in  the  unbounded 
variety  of  Nature* 

(711.)  Thei-e  seems  to  be  three  ways  in  which  this  pro-  Re*l"ccd  io 
cess  of  crystallization  goes  on,  1,  A  tendency  to  freeze  ^I'j^*^  i?*-*^^- 
the  moisture  that  has  been  deposited  in  globules,  without 
any  alteration  of  figure,  and  denominated  by  Howard, 
granular  forms.  2.  The  formation  on  the  fibrous  sur- 
faces and  edges  of  bodies,  of  minute  and  delicate  icicles 
sliooling  into  spicular  forms;  and  3dly,  those  infinitely 
varietl  figures,  found  on  flat  surfaces,  ^  glass. 

(712.)  Granular  tbrms  are  most  generally  found  sus-  Granular 
pended  from  the  edges  of  blades  of  grjiss,  and  sometimes  f^r^^s- 
they  retain  their  transparency  so  completely,  as  still  to  re- 
semble dew.    In  Autumn,  the  dew  deposited  on  some  of  C^«  g^^a*" 
the  coarser  threads  of  the  spider  of  that  .season,  is  fbund  ?]'7/l'**^*i''^ 
frozen,  and  arranged  like  a  string  of  small  beads,  which  ^j^'^  spider, 
may  be  taken  up  by  the  hand, 

(7 13.)  The  spictilar  variety  is  very  common,  and  formed  Spictilar 
imder  many  diversified  circumstances,lhough  the  existence  vantjty. 
of  an  edge  seems  necessary  for  its  complete  formation. 
Fig.  10  is  an   example  of  a  rude  post  in  a  field,  the  Ejcamplei 
top  of  which  had  been  chamfered  by  the  carpenter.    On  ^J^°{jJ^y|^* 
all  the  edges  produced  by  the  chamfering,  as  A  B*  B  D, 
D  C,  C  A  ;  E  F,  F  H,  H  G,  G  E  ;  A  E,  B  F,  D  H  and 
CO,  delicate  and  unifonn  crystals  were  tbrtned,  none  of 
which    were   confused  or   blended   together.     Fig.  11  O"  branch 
represents  a  branch  of  a  tree  which  had  been  stripped  of  ^ 
its  bark.     On  every  fibre  there  was  a  line  of  crystals,  and 
a  great  uniformit  y  ran  through  the  whole.    Wherever  the 
fibres  were  crooked,  the   crystals  followed  them.     Fig.  On  a  tomb- 
12  is  an  instance  derived  from  atomti-stone  of  a  country  ^^^^ 
churchyard,  with   a   long  inscription  on  it,  which   we 
have   restricted  to  the  memory  of  Patrick  Wilson.* 
The  whole  surface  of  the  stone,  from  the  top  to  the  line 
A  B,   was  covered   with  crystals,   diminishing  in   si^e 
downwards.      The  letters  of  the  inscription,  however, 
being  cut  angularly  into  the  stone,  were   without  any 
crystals,  excepting  on  their  edges,  all  of  which  were  covered 
with  larger  crystals  than  those  found  on  the  surface  of 
the  stone ;  but   their  size  diminished  from   the  upper 
parts  of  the  letters  downw^ards.     Thns  in  the   letters  of 
the  word  Memory,  a  perceptible  difference  was  to  be 
observed  in  the  crystals  at  the  lops  of  liie  letters,  and 
those  at  the  Imtlom ;  and  so  those  round  the  edges  of 
the  name  Patrick  Wilson,   while  they  decreased  in 
size  from   top  to  bottom,   were  very  considerably  less 
than  those  round  the  edges  of  the  word  Memory.     A 
horisontul  section  of  the  stone  through  the  latter  word 


•  Dr.  Wtlts  has  the  following  remark,  **  Tlie  liisl  subject  which 
I  slmll  hcrt!  touch  upcm,  ii  th«t  of  Hnar  Frost.  Thin  sribsttince 
hft<,  I  bdievej  from  the  lime  of  Aristotle,  bci'n  tmiformly,  and 
uceurdiiig  to  my  ob&iervfttioii»,  ju'i^tlyt  consiidered  ns  fruten  dew»  I 
shali,  therefore,  friqm-ntly  n;ti.*r  htruafter  lo  the  t»x|Mirimt?ut?i  of 
the  late  Mr.  Patrick  VVibun  of  (iUm^w  rcspedintj  it,  Ai  if  they 
had  been  acttiiiHy  made  upon  that  fluid,  ludwd,  wevt-ral  of  my 
pxperimetits  upori  dew  were  only  imitaiinna  of  iM)me.  which  hiul 
lieeii  jurevitJiialj  made  iipau  Hoar  Frost,  by  that  ingenious  And  mont 
worthy  man." 
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A  star  cut 
on  a  Tillage 
tomb-stone. 

Upper  and 
under  sides 
of  autumnal 
leaves. 


On  iron 
railing. 


Unifonnity 
of  oyitalf. 


exhibiting  the  projecting^  crystals,  is  g;iven  in  fig.  13.  A 
star  with  which  the  piety  of  a  villager  had  caused  a 
humble  stone  to  be  adorned,  had  a  most  beautiful 
appearance,  but  feebly  delineated  in  fig.  14.  Here 
also  the  upper  ray  of  the  star  had  the  largest  crystals, 
and  the  lower  the  smallest ;  while  the  two  horizontal 
rays  had  crystals  of  nearly  a  mean  size.  Figs.  1 5  and 
16  are  examples  of  the  modes  in  which  Hoar  Frost  is 
sometimes  deposited  on  the  upper  and  under  sides  of 
&llen  autumnal  leaves. 

(714.)  Dr.  M'Culloch  has  given  a  very  interesting  ac- 
count of  a  formation  of  Hoar  Frost  on  some  iron 
railing,  illustrated  in  fig.  17.  The  crystals  were  pyra- 
midal, but  formed  of  others  so  minute  and  entangled,  as 
scarcely  to  admit  of  examination,  even  with  a  lens. 
Their  length  was  about  one-sixth  of  an  inch,  and  their 
bases  about  one-thirtieth,  which  was  also  their  distance 
from  each  other.  All  of  them  were  attached  to  the  edg^ 
of  the  bars,  at  right  angles,  according  to  their  lengths, 
at  the  same  time  finrming  equal  angles  with  the  sur- 
faces of  the  bars.  The  same  arrangement  was  pre- 
served in  all  the  curvilinear  parts  of  the  bars;  so 
that  each  group  or  pyramid  was  invariably  placed  at 
right  angles  to  the  tangent  of  the  curve  at  that  part,  or 
in  the  direction  of  the  radius  of  curvature.  Hence  it 
would  appear  that  the  effort  of  each  pyramid  was  to 
recede  as  far  as  possible  on  each  hand,  not  only  from  the 
planes,  but  from  the  edge ;  and  thus  to  attach  itself  at 
right  angles  to  the  latter.  The  same  effect  took  place 
also  in  the  intoior  as  well  as  in  the  exterior  of  the 
curved  parts ;  and  thus  the  whole,  as  the  Doctor  ob- 
serves, '*  was  ciliated  like  the  leaves  of  some  plants  with 
a  regular  and  beautiful  fringed  work.'' 

(715.)  In  the  more  intricate  parts  of  the  iron-work, 
and  at  the  junctions  of  bars,  Dr.  M'Culloch  found  a 
most  admirable  uniformity.  Where  any  two  edges  of 
a  bar  met  at  right  angles,  the  crystals  at  the  apex 
occupied  the  direction  of  the  diagonal  of  the  cube  formed 
by  die  union  of  the  bars ;  or  maintained  a  distance 
equally  removed  from  the  edge  of  the  joint  on  the  one 
hand,  and  from  the  plane  at  right  angles  to  it  on  the 
other ;  but  the  crystals  on  the  two  meeting  edges  nearest 
the  apex,  did  not  immediately  assnme  a  rectangular 
position  towards  these  edges ;  but  diverged  gradually 
in  succession  from  that  on  the  angle,  till  they  took  the 
regular  position  which  they  held  on  the  remainder  of  the 
edge. 

(7 16.)  In  the  re-entering  angles  of  the  joints,  the  crystal 
of  the  angle  was  in  like  manner  prolonged  according  to 
the  diagonal  of  the  cube ;  and  the  crystals  intermediate 
between  that,  and  those  which  stood  at  right  angles  to 
the  internal  edges  at  a  short  distance,  were  so  arranged, 
as  to  maintaiQ  equal  distances  at  their  bases,  without 
touching  at  their  summits.  Thus,  all  the  crystals  cofir 
verged  for  a  short  distance  round  the  interior  diagonal 
crystal,  as  they  diverged  from  it  on  the  exterior.  What- 
ever were  the  magnitudes  of  the  angles,  the  same  law 
was  observed ;  and  in  cases  where  very  acute  interior 
angles  happened  to  exist,  the  crystals  became  so  short- 
ened, to  avoid  a  contact  with  those  on  the  neighbouring 
edges,  that  near  the  extreme  point  they  vanished  alto- 
gether. The  cause  of  this  repulsive  power  among  all 
the  crystals  seems  difficult  to  explain.  It  will  be  sug- 
gested," says  M*Culloch,  *'  that  it  depends  on  some 
electrical  condition;  but  it  seems  hardly  possible  to 
explain  how  this  mysterious  agent  acts  in  such  a  case." 
Fig.  18  KB  a  section  (rf'a  bar,  &e  projecting  lines  at  the 


angles  denoting  the  true  positions  of  the  crystala.    Fiig, 
19  is  one  of  the  crystals  magnified. 

(717.)  As  an  example  of  the  effects  of  conduction  in  V> 
preventing  the  formation  of  Hoar  Frost,  we  select  thefbl'*  ^ 
lowing.   Fig.  20  is  a  representation  of  some  cast-iron  rail-  ^ 
ing,  with  massy  stone  pillars  for  a  gateway,  and  buildinga  for 
forming  boundaries  to  the  extreme  ends  of  the  railing.  Hi 
During  a  slight  Frost  with  a  fog,  Mr.  Patrick  Wilson 
remarked,  that  the  bars  A,  B,  C,  D,  E,  and  F,  were  with* 
out  Hoar  Frost  from  top  to  bottom,  in  consequence  of 
the   heat  gained  by  conduction   from  the   pillars  and 
walls,  and  the  impediments  those  bodies  afforded  to  the 
radiation  of  the  bars.     The  bars  G  and  H  were  observed 
to  have  only  a  little  on  them ;  but  all  the  smaller  bafs, 
from  1  to  K  and  L  to  M,  had  their  edges  beautifully 
fringed  with  Hoar  Frost,  and  their  fiat  surfaces  also,  to 
within  twelve  inches  of  their  lower  ends.     The  larger 
bars  were  less  decidedly  covered  with  Frost,  and  firee 
from  it,  much  higher  above  the  parapet,  as  N  O,  P  Q, 
than  the  smaller  ones. 

(718.)  The  great  diversity  of  form  in  the  third  variety,  p^ 
of  which  the  most  beautiful  examples  are  to  be  found  en 
on  glass,  results,  according  to  a  Memoir  of  Carena  ooo-CCn 
tained  in  the  Mhnoircs  de  Turin  for  1813  and  1814,  firom^ 
the  interruptions  which  the  natural  force  of  crystalline  ^ 
tion  undergoes,  from  the  numerous  and  varied  rensl- 
ances  whicli   the    surface  of  the    glass  presents,  mod 
from   its  imperfect    and   irregular  conducting  power, 
which  impresses  upon  the  condensed  vapour,  the  instant 
before  crystallization  begins  very  diversified  motions,-* 
sometimes  of  a  rectilinear  and  sometimes  of  a  curvilinear 
kind.     These  diversities  of  form  are   most  abundant,  g^ 
when  the  atmosphere  is   highly  charged  with  BHnstnre  «b 
and  the  depression  of  temperature  is  very  great ;  and  It 
would  seem  in  many  cases  as  if  they  resulted  from  sne^ 
cessive  depositions, — an  effect  of  alternate  states  of  tem^ 
perature.     We  have  given  a  few  sketches  in  figs.  I,  % 
3,  4,  5,  6,  7,  8,  9,  and   10,  some  of  which  are  diBtiiw> 
guished  for  their  beauty,  particularly  figs.  8, 9,  and  10. 
Fig.  1 1,  affords  an   example  of  the  lower  part  of  a  pane 
covered  with  one  uniform  sheet  of  Frost,   the  upper 
edge   being  bounded   by  innumeraMe    crystals    of   i 
fern-like  appearance.     Above  these  were  others  resem* 
bling    leaves,   of  which  enhirged    representations  aie 
given  in  figs.  12,  13,  and  14.     Fig.  15  is  a  view  of  tlw 
diversified  crystallizations  on  different  panes  of  the  same 
window.     Fig.  16  is  an  instance  where  the  depositioB  A 
of  separate  star-like  particles  had  been  confineid  fiom  of* 
some  cause  to  a  part  only  of  a  pane  of  glass,  on  the  jj^ 
inside  of  which  an  advertisement  had  been  pievioualy  ^ 
placed,  and  which  we  shall  here  suppose  to  have  con*  iji 
tained  the  word  FROST.    The  glass  opposite  the  lettei  tic 
F  and  part  of  the  letter  R  was  entirely  free  from  Hoae 
Frost;  but  the  remaining  portion  of  the  R,  and  tlia 
other  letters,  exhibited  the  appearance  in  the  diagram.   . 

(7 19.)  M.  Hessell  once  remarked  a  layer  of  ice  ou  Us  a 
window  a  quarter  of  an  inch  thick,  which  covered  the  lend  pri 
as  well  as  the  glass.     Instead  of  presenting  the  usual  ^ 
vegetative  appearance,  it  was  composed  of  a  multitude 
of  crystals  more  or  less  perfect;  but  many  exhibited 
the  forms  of  hexahedral  prisms,  having  their  axes  per- 
pendicular to  the  glass. 

(720.)  Howard  remarks,  that  the  air  is  sometimes  Ai 
loaded  with  particles  of  freezing  water,  such  as  in  a  ^^ 
higher  region  would  produce  Snow.  These  attach  them-  ^ 
selves  to  all  objects,  crystallizing  in  the  most  regular  in| 
and  beautiful  manner.    A  blade  of  grass  undto  dream- 
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of  this  kind,  becomes  converted  iuio  a  pretty 
ihtcit  stnlagmite.  Shrubs  covered  with  spreading  tuRs 
of  crystid,  look  os  if  they  were  in  blossom;  while  others, 
Oion  firmly  incrusted,  appear  like  g-iganttc  specimens  of 
wliiie  coraL  The  leaves  of  evergreens  are  found  with  a 
trmnsparent  varnish  of  ice,  and  a  delicate  white  fringe 
anmiul.  On  such  an  occasion,  the  whole  face  of  Nature 
aBtnm  dressed  out  iu  Frost  work.  Lofly  trees  covered 
Frost,  when  viewed  against  the  blue  sky,  in  the 
ttce,  present  a  very  magnificent  appearance. 
(7"2L)  Sometimes,  during  the  existence  of  a  mist,  the 
temperature  is  so  much  diminished,  as  to  cause  a  peculiar 
erfstallitmlioD  from  tlie  freeziiig  mist,  denominated  Rime. 
il  ia  most  abundantly  formed  on  surfaces  opposed  to  the 
vtud*  Howard  mentions  a  case,  wherein  the  melted 
liBie  descended  in  showei^  from  the  trees ;  and  there 
ViStliOQg'N  on  his  rain  gauge  to  produce  0.02  inches  of 
vilv  when  mi^lted.  Freezing  mists  are  common  to  the 
biffl  Isnds  of  Tweedale  and  Lanarkshire.  In  August 
17S4  the  whole  barley  crop  was  destroyed  there  by  a 
[4  oeepiog  mist  of  this  sort.  Their  influence  is  contined 
to  lie  spot  on  which  they  rest.  Hence  one  half  of 
»  afiefd  is  often  destroyed^  while  the  other  remains  safe. 
From  a  knowledge  of  the  locality  of  their  effects,  attempts 
h»ve  been  made,  though  without  success,  to  disturb 
tkese  (jocen  mists,  aiKl  to  save  the  barley  and  oat  cropft, 
bj  dragging  something  over  them  before  sunrise,  to 
ihalK  off  ihe  **  Rime  or  Cranrcuch/'  Sometimes  the  up- 
pirrooct  grains  of  the  oats  only  are  destroyed,  the  grains 
bek*w  ripi^Din^  well.  But  even  then  the  barley  was 
totally  de*»trwed. 
(7^*2.  >  At  the  same  time  that  Hoar  Frost  is  formed  in  all 
itf  tSie  abundant  varieties  we  have  explained,  by  the  cooling 
of  the  surfaces  of  bodies,  and  the  actual  deposition  of 
Boif^ture  on  them  from  the  air,  the  surface  of  water 
iticif,  enjoying  as  it  does  so  high  a  power  of  radiation, 
*«      flmpt   have  its  temperature  reduced,  and  when  thai  de- 

Ii     pRBKion  is  sufficient,  it  must  become  converted  into  Ice. 
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of  ^ater  has,  moreover,  a  remarkable  peculia- 
:siiy  increasing  until  a  maximum  is  reached  at 
.5,  below  which  the  opposite  law  of  dilatation 
As  soon,  therefore,  as  a  copious  radiation 
surface  has  lowered  the  temperature  of  the 
iriloifi  watery  mass  to  the  point  of  maximum  density, 
Uic  upper  stratum,  by  further  cooling,  must  become  speci- 
fiailly  lighter,  and  remaining  on  the  surface^  be  at 
kogth  converted  into  Ice. 

(72S.)  The  formation  of  Ice,  however,  may  be  checked 
by  any  caosc  which  diminishes  radiation.  Mr  Scott  re- 
marks, in  the  Vlllth  volume  of  the  Edinburgh  Journal 
(f  Science,  Umt  a  turban  suspended  across  an  Ice-pit, 
feet  above  the  pans,  prevented    the  formation  of 

'Had  water,'*  say*  Dr.  Ure,  **  refemblcd  itiercwryj oils, and  other 
,  in  eantinuin)^  to  cuntract  in  volume  by  ciLMDiui^,  till  ils  con- 
■  eommeoced,  the  inoimbcut  cold  air  would  have  robbed  the 

•  «f  wster  in  a  Lake   of  its  caloric  of  fliiidily.  by  ujia;a*in|;  pie- 

ripn  Iff  tfae  cold  particks  to  the  bottom*  till  the  whole  sunk  to 
Thtga  tlae  water  at  the  bottotn,  wi  well  aa  that  abov«,  would 
1hi«  ftoj^wi  to  solidify,  and  in  the  course  of  a  tteveiv  winter  in  these 
ktilada^  a  ikfij  lake  would  buve  became  throughout  a  body  of  Ice, 
l^ivr  i^ain  to  be  liquefied.  We  can  eabily  «ti:,  that  Niidi  frozen 
MMMlfOiild  liaw  act«d  a»  centres  of  baleful  refrigeration  to  the 
■moundto^  Country,  and  that  undrr  such  a  dis|ioiitJion  of  thio^, 
QbmI  Bntaia  miiat  have  Ijevn  another  Lapland.  Nothing  iUuo- 
^if«a  mote  ithking-ly  the  beni?ficeut  economy  of  Prtivid«race,  than 
tka  peeuUatity  in  the  constttution  of  water,  or  anomaly,  as  it  has 
^mi  fBllMfr  prepasterously  termed.  What  seems  void  of  law  to 
Adfttighied  man,  is  ofttn,  ai.  in  the  |ir«ient  ciuKj  the  finest  sj-m- 
■dry,  tad.  InHst  order." 


Ice  in  those  immediately  below  it ;  and  in  several  which     Meteor> 
it  only  partially  covered,  lee  was  formed  on  the   half  of     ology, 
the  water,   out  of   the  perpendicular   line,   while   that  """^^i^^^' 
immediately  under  the   turban   remained  fluid.     Two 
strings,  crossing  each    other  at  a  less  heig-ht  above  a 
pan»   divided   the  Ice    into    fomr  corresponding    parts. 
These  results  must  of  course  depend  on  circumslanccB 
of  temperature ;  for  if  the  degree  of  heat  be  rather  lower 
than  is  necessary  to  freeze  water,  when  no  impediment 
to   raidiation   exists,    the     whole    may    liecome    frozen, 
although  partially  covered.     On  the  other  band,  should 
the  temperature  be  just  sufficient  to  freeze  water  under  Formation 
conditions  the  most  favourable,  the  conlents  of  a  vessel,  «>f  ic«  i« 
not  iiiUy  exposed  to  the  sky,  may  remaiij  Huid  through-  ^f"*^ 
out     It  is  to  be  observed  also,  that  Ice  is  chiefly  tbrmed  Lf^^ture'^i 
in  Ben^,*  when  the  temperature  of  the  air  is  above  above 32*, 


*  llie  formation  of  Ice  in  Bengal  is  so  peculiarly  iutere»tiQ|^,  and 
liaK  led  io  so  many  mistaken  views,  that  we  are  Mtrry  we  cmn  only 
briefly  allude  to  it  in  a  note*  Accordiupj  to  Sir  R.  Barker,  cJLcavik- 
tiona  thirty  feet  square  and  two  feet  deep  are  formed  in  a  large 
ojien  plain,  their  bottoms  being^  covered  with  snjpir-cune,  or  stems 
of  Indian  corn,  dried,  to  the  thicknt'SB  of  ei^ht  niches  or  one  foot. 
On  this  layer  are  placed,  in  rown  near  to  each  other,  snmll  unglated 
earl  hen  pann,  onu-fuurlh  of  an  inch  thicks  and  one  inch  ttnda  quar- 
ter d&ep  filled  with  boiU-d  sufl  water.  The  \yans  arw  sufficiently 
porous  to  allow  their  outer  surface  to  appear  inoistj  after  water  is 
]K>urt;d  into  them. 

In  the  process  carried  on  l^  Mr.  WilliamSf  three  hundred  penmif 
were  employ t^<l.  A  pi«ce  of  g'round  of  about  four  acm,  nearly 
level,  was  divided  into  prtions  of  from  four  to  five  feet  square,  and 
these  were  lurrounded  b^  tittle  mounds  of  earth,  four  iiichci»  iiigh* 
In  these  inclonureiif  pfevtoufly  filled  with  dry  straw,  or  Mtgar-eaue 
haum^  were  placed  as  laany  broad,  thallow^  un|j;;lHzed  earthfu  pana, 
containing  unboiled  pump  water,  as  they  would  hold.  In  the  morn- 
ingt  between  five  and  aix,  a  thermometer  with  its  bulb  naked,  pluced 
OD  the  KtraW|  amidst  the  freezing  vesM^ts,  waa  never  found  lowtsr 
than  35^ ;  and  he  has  otiserved  ice,  when  a  thermometer  to  placed 
waji  42°.  Another  thermometer,  lUKfMfnded  five  foet  and  a  half 
abHQve  the  ^rround}  vas  commonly  4'^  higher  than  that  anumf  the 
panti ;  and  lience  ill  m  intH^i'ihlvij  Mr.  \V  dli.un»  may  have  teen  Ice  a 
little  befure  sunrise,  when  the  temperature  of  the  air  waa  46^^, 

Mr.  Scott,  however,  remarki,  that  porous  pana  are  not  neccfwary 
for  the  success  of  the  eirperiment,  and  tlu*  nnttwt  Uie  th«ai  only 
becaose  they  have  no  better  ;  and  so  well  are  they  aware  that  the 
|)oro«ity  of  the  vessels  m  of  no  advantajgv,  that  they  uauatly  rub 
them  with  grease  in  order  that  tliey  may  more  easily  extract  the  Ice. 
Mr.  Scolt  ha<;  also  found  by  rei.ieated  cxpedments,  that  Ice  may  he 
produced,  althuugh  a  thiu  tilm  of  oil  be  spread  over  the  surface  of 
the  water  ;  the  latter  beini^j  contained  in  glaztd  plates,  which  indeed 
aniwer  much  better  than  the  porous  pana  of  the  countr)',  the  Jce  in 
them  ^>etuy;  invariably  thicker,  and  the  water,  when  it  does  nut 
actually  freeze,  somewhat  colder  than  the  timdar  contents  of  porous 
pans  placed  in  exactly  the  same  situation » 

Dr.  Wells,  in  repeating  the  experiment  in  the  way  employed  by 
Sir  R.  Barker,  fomid  at  one  o'clock  in  the  moniing  of  the  4th  of  May, 
Ice  apjH^ar  in  watcb-glasi^eii  placed  on  a  grass-plot  and  on  a  rained 
board  thinly  covered  willi  BHLnd^  the  temperature  of  the  air,  as  measured 
by  a  naked  thermometer,  being  then,  at  four  feet  above  the  ground 
394°,  and  at  seven  feel,  40^°.  At  two  a,  m.  Ice  was  observed  in 
tlie  pans  in  the  {^tit,  while  a  thermometer  in  the  air,  two  and  a  half 
feet  above  the  ground,  was  3(»4°.  Shortly  aflemards,  Ice  began 
also  to  form  in  tlie  pans  upon  the  grass-plot.  Tlie  temperature  of 
gra^H,  fully  exposed  to  the  sky,,  was  at  the  same  time  30^^,  while 
that  of  the  Kailh,  an  inch  l>elow  (he  bottom  of  the  ^ass,  waa  4***, 
During  the  time  of  these  ob«ervationB,  Dr.  Wells  informs  US|  dew 
formed  copiously. 

Ju  another  experiment  performed  on  the  evening  of  the  22d  of 
May,  in  the  manner  described  by  Mr.  Williams,  Dr.  Wells  found 
water  in  a  watch-gkss  placed  upon  straw  f rorea, .  after  an  ex- 
posure of  little  more  than  an  hour,  the  temperature  of  the  air  two 
teet  above  the  straw  being  37^^.  Iu  half  an  hour  more,  Ice  tiegaiT 
to  appear  in  some  earthen  pans.  In  another  experuneut,  W  ells 
placed  upon  the  straw  bed,  a  dry  earthen  pan,  which  in  the  course 
of  the  night  became  coverfMl  with  moisture,  and  at  kngtli  by  a 
fii>ith«r  depression  of  tem|}«rai'  ivA  into  a  film  of  Ice. 

AAdaa  a  lieauhful  experim  that  water  may  nut  only 

frceie  at  night,  in  air  of  a  teui^  .«.^.*v  higher  than  32',  and  at  the 
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32^,  on  the  clearest  and  calmest  nights,  which  are  pre- 
cisely the  conditions  most  favourable  to  the  formation  of 
dew ;  the  interposition  of  clouds  or  the  action  of  the 
wind  preventing  its  formation  altogether. 

(724.)  Leslie,  in  his  experiments  on  artificial  conge- 
lation, has  had  abundant  opportunities  for  tracing  the 
process  by  which  water  becomes  crystallized.  "  When 
the  frigorific  action,"  says  he,  *'  is  most  intense,  the 
congelation  sweeps  at  once  over  the  whole  surface  of  the 
water,  obscuring  it  like  a  cloud.  But  in  general  the 
process  advances  more  slowly ;  bundles  of  spicula,  from 
different  points,  sometimes  from  the  centre,  though 
commonly  from  the  sides  of  the  cup,  stretching  out  and 
spreading  by  degrees  with  a  sort  of  feathered  texture. 
DeBcription  By  this  combined  operation,  the  surface  of  the  water 
of  Sws^"  ^^^°  becomes  a  uniform  sheet  of  Ice.  Yet  the  effect 
^^*  is  at  times  singularly  varied ;  the  spicular  shoots,  ad- 
vancing in  different  directions,  come  to  inclose,  near  the 
middle  of  the  cup,  a  rectilinear  space,  which,  by  unequal 
though  continued  encroachment,  is  reduced  to  a  trian- 
gle ;  and  the  mass  below  being  partly  frozen  and  ex- 
panded, the  water  is  gradually  squeezed  up  through  the 
orifice,  and  forms  by  congelation  a  regular  pyramid, 
ri.sing  by  successive  steps ;  or  if  the  projecting  force  be 
greater,  and  the  hole  more  contracted,  it  will  dart  off 
like  a  pillar.  The  radiating  or  feathered  lines  which  at 
first  mark  the  frozen  surface,  are  only  the  edges  of  very 
thin  plates  of  Ice,  implanted  at  determinate  angles,  but 
each  parcel  composed  of  determinate  planes.  This  in- 
ternal formation  appears  very  conspicuous  in  the  con- 
gealed mass  which  has  beeii  removed  from  a  metallic 
cup,  before  it  is  entirely  consolidated. 

(725.)  "  When  very  feeble  powers  of  refrigeration  are 
employed,  a  most  singular  and  beautiful  appearance  is  in 
course  of  time  slowly  produced.  If  a  pan  of  porous 
earthenware,  from  four  to  six  inches  wide,  be  filled  to 
the  utmost  with  common  water,  till  it  rise  above  the  lips, 
and  then  be  planted  above  a  dish  often  or  twelve  inches 
diameter,  containing  a  body  of  sulphuric  Acid,  and  hav- 
ing a  round  broad  receiver  passed  over  it ;  on  reducing 
the  included  air  to  some  limit  between  the  one-twentieth 
and  the  one-fiflh  part  of  its  usual  density,  according  to 
the  coldness  of  the  apartment,  the  liquid  mass  will,  in 
the  space  of  an  hour  or  two,  become  entwined  with  icy 
shoots,  which  gradually  enlarge  and  acquire  more 
solidity,  but  always  leave  the  fabric  loose  and  unbroken 
below.  The  icy  crust  which  covers  the  rim,  now  re- 
ceiving continual  accessions  from  beneath,  rises  perpen- 
dicularly by  insensible  degrees.  From  each  point  on 
the  rough  surface  of  the  vessel,  filaments  of  Ice,  like 
bundles  of  spun  glass,  are  protruded,  and  forming  in 
their  aggregation  a  fine  silvery  surface,  analogous  to 
that  of  fibrous  gypsum  or  satin  spar.  At  the  same  time, 
another  similar  growth,  though  of  less  extent,  takes 
place  on  the  under  side  of  the  pan,  so  that  continuous 
icy  threads  might  appear  vertically,  to  transpierce  the 
ware.  The  whole  of  the  bottom  becomes  likewise 
covered  with  elegant  icy  foliations.  Twenty  or  thirty 
hours  may  be  required  to  produce  these  singular  effects ; 

same  time  gain  an  accession  of  weight,  by  humidity  condensed 
nrom  the  sir,  Wells  exposed  water  until  it  was  cooled  to  34°,  of  this 
he  put  twenty  ounces  into  each  of  two  China  saucers,  which  had 
also  been  exposed  to  the  air,  and  then  placing  the  saucers  upon  the 
bed  of  straw.  In  the  morning,  a  thin  cake  of  Ice  was  found  in 
both  saucers,  one  of  which  had  gained  two  and  a  half  and  the  other 
three  grains  la  weight    The  deposition  of  dew  wai  found  to  have 


but  the  upper  body  of  Tee  continues  to  rise  for  the  space     ] 
of  several  days,  till  it  forms  a  circular  wall  of  near  three 
inches  in  height,  leaving  an  interior  grotto  lined  with  ^^ 
fantastic  groups  of  Icicles."     Fig.  17  is  borrowed  firom 
Leslie  to  illustrate   the    general  appearance   of  theie 
phenomena. 

(726.)  The  small,  triangular,  needle-shaped  crystah^  fci 
frequently  remarked  at  temperatures  but  little  below  the  ey 
freezing  point,  are  represented  in  figs.  18  and  19,  the 
latter  denoting  a  more  advanced  stage  of  their  fbrma- 
tion.     Their  uniformity  is  shown  by  the  tendency  they 
have  to  unite  under  angles  of  60^,  or  its  supplementary 
number  120°.     Dr.  Clarke  observed  water  to  crystalliie 
in  regular   rhomboids,   having   angles   amounting   to 
the  last-mentioned  numbers.     On  a  thaw  taking  ptace 
the  crystals  preserved  the  same  constant  inclination  of 
their  planes.     In  the  subterranean  glacier  of  Foudeurlet 
hexahedral  prisms  of  Ice,  secondary  forms  of  the  crystd, 
were  found.     When  a  thaw  is  going  on,  we.  sometimes  Bei 
find  thin  sheets  of  Ice  reduced  in  vessels  of  still  water  £>" 
to  forms  rcsemblinef  branches  of  fern,  as  in  figs.  20,  21,  ^ 
and  22.  ^  Jj, 

(727.)  On  the  American  lakes,  and  even  on  narrow  pi^ 
rivers,  fissures  and  rents  of  enormous  magnitude  are  sfl 
oflen  made  in  the  Ice,  and  are  always  accompanied  with  Bm 
loud  reports,  like  those  of  cannon.  On  the  return  of  *8ii< 
warm  weather,  before  the  Ice  melts,  the  fissures  close,  and 
sometimes  the  edges  of  them  even  overleap  each  other. 

(728.)  The  phenomenon   of  Ice  at  the   bottom  of  Ice 
rivers  is  one  of  very  great  interest.  Mr.  Knight  discovered  *?•■ 
some  in  the  River  Teme,  in  Herefordshire,  which  he  has  "** 
described  in  the  Philosophical  Transactions  for  1816. 
On  a  morning  succeeding  an  intensely  cold  night,  the 
rocky  bed  of  the  river   appeared  covered  with  firozen 
matter,  which  reflected  a  kind  of  silvery  whiteness,  and 
which  upon  examination  was  found  to  consist  of  nume- 
rous frozen  spiculse,  intersecting  each  other  in  every 
direction,  but  not  assuming  anywhere,  excepting  near 
the  shore,  the  state  of  firm  compact  Ice. 

(729.)  A  variety  ofopinions  have  been  advanced  respect-  ])i| 
ing  the  origin  of  Ice  in  a  situation  so  different  from  its  or-  opu 
dinary  state,  and  so  contrary  to  what  might  be  anticipated 
from  its  known  Specific  Gravity.     The  ordinary  laws  of  Bad 
radiation,  joined  to  the  eddies  and  gyrations  of  the  and 
running  streams  to  which  it  is  peculiar,  seem  adequatn,  ■••■ 
however,  to  account  for  its  formation.     On  the  occasion^ 
which  afforded  Mr.  Knight  the  opportunity  of  examin- 
ing this  phenomenon,  the  temperature  of  the  surface 
water  was  just  at  the  freezing  point,  small  pieces  of  loe 
being  every  where  formed  upon  its  more  stagnant  parts 
near  the  shores ;  and  upon  a  mill-pond  just  above  the 
shallow  streams,  in  the   bottom  of  which  the  Ice  had 
been  formed,  millions  of  small  frozen  spiculae  were  float- 
ing.    At  the  end  of  this  pond,  the  water  fell  over  a  low 
weir,  and  entered  a  narrow  channel,  in  which  its  course 
was  obstructed  by  points  of  rocks  and  large   stones. 
Here  numerous  eddies  were  formed,  which  drew  the 
frozen  spiculs  under  water,  as  in  a  vortex.     Mr.  Knight 
found  these  frozen  spiculoe  to  accumulate  most  abua* 
dantly  upon  such  parts  of  the  stones  as  stood  opposed  to 
the  current,  wherever  it  was  not  very  rapid,  below  the 
little  falls,  or  most  rapid  parts  of  the  river.     Upon  some 
large  stones  near  the  shore,  of  which  parts  were  out  of 
the  water,  and  upon  pieces  of  native  rock,  under  similar 
circumstances,  the  Ice  beneath  the  water  had  acquired  a 
firmer  texture,  but  appeared,  from  its  whiteness,  to  have 
been  first  formed  of  congregated  spicule,  and  .to  have 
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subsequently  frouen  into  a  firm  mass,  owing  to  the  tern* 
perature  of  the  stone  or  rock.  Ice  of  this  kind  extended 
in  a  few  places  eighteen  inches  from  the  shore,  and  lay 
three  or  four  inches  below  the  level  of  the  surface  of  the 
wmLrr,  and  did  not  dissolve  nearly  so  rapidly  as  that  de- 
posited upon  stones  more  distant  from  the  shore. 

'2^.)  But  tlie  great  seat  of  Ice  is  in  the  Polar 
s,  and  the  imnien?5e  depositaries  there  found, 
rtheir  origin  to  two  ven'  different  sources, — the  con- 
gelation of  fresh  and  of  salt  water.  So  early  as  August, 
begins  to  tall,  and  the  abundant  lorraations  of  a 
PoImt  Winter,  wil!  again  he  partially  melted  by  the 
transient  vigour  of  the  Summer  Sun.  The  clear  water 
resulting  from  the  disf^olution,  by  descending  from  all 
ihe  higher  parts  of  the  land,  will  be  collected  along  the 
aborts,  and  in  the  deep  bays  which  more  or  less  fringe 
the  inhospitable  coasts.  In  those  succeeding  Winter,  this 
water,  governed  by  the  ordinary  laws  of  crystallization, 
becomes  frozen;  and  as  year  after  year,  the  same  circle 
€f  changes  goes  on,  the  increment,  however  feeble,  must, 
in  the  Jong  lapse  of  Ages,  pmdyce  masses  of  enormous 
magnitude  and  grandeur.  It  is  remarkable,  however, 
that  the  formation  of  these  stupendous  blocks,  shouM 
take  place  in  a  locality,  where  powerful  causes  are  in 
operatiou  to  prevent  their  unlimited  increase.  The 
^action  of  the  sea,  whether  silent  and  unobserved,  or 
whether  disturbed  by  the  fury  of  the  Polar  winds,  must 
gndually  undermine  the  Icy  monnlains,  until  large 
iiakiiches  descend  into  the  abyss  below. 
|flf  (73L)  Sea  water,  on  the  contrary,  is  incapable  of 
producing  masses  of  this  kind  ;  nor  does  the  crystal- 
laillg  power  begin,  until  the  temperature  has  sunk  five 
diglfvii  below  the  freezing  point  of  fresh  water.  Such 
B^  depression  of  temperature,  however,  soon  takes  place 
J  the  decline  of  Summer ;  and  in  a  single  night,  a  wide 
npttnse  of  sea  becomes  frozen.  As  the  Winter  ad- 
vmaces,  the  depth  of  this  Ice  is  increased  to  several 
feet  On  the  return  of  the  Solar  rays^  the  icy  floor  gra- 
dually  melts,  and  the  swell  of  the  Ocean  breaks  up  the 
enormous  fields  into  fragments,  which  rapidly  dis- 
appear. This  commonly  takes  ploce  in  June.  The 
*Ice  from  salt  water  differs  in  many  very  remarkable 
points  from  that  produced  by  fresh  water.  While  the 
burr  is  hard  and  pellucid,  the  former  is  whitish,  porous, 
nd  almost  opake.  Tlie  difference  in  their  Specific 
Oniiities  also  is  so  great,  that  while  the  Saline  Ice  pro- 
jects only  one-fiflieth  part  above  the  surface,  the  Fresh- 
Wiler  foe  is  raised  one-tenth. 
(732.)  Nature  appears  to  have  set  some  bounds  to 
Pj  the  unlimited  increase  of  Ice  in  the  Polar  seas.  The 
rtonation  of  Icebergs  is  one  powerful  cause,  and  tliere 
ift  probftbly  others  in  activity  tending  to  the  same  end, 
T  lies  formed  in  different  years,  may  indeed  be 

^  ^l,  but  there  seems  something  like  a  mean 

li'  oen    which   the  oscillations  are    performed, 

>1  _,y  is  not  sufficiently  advanced  lo  disclose  this 

6ki,  but  we  may  gather  it  fixjm  the  memorials  of  Astro- 
iWttiy,  **  A  continued  accumulation  of  Ice,"  says 
Lribe,  "  would  have  occasioned  a  prolongation  of  the 
da|;**  whereas  we  know  that,  from  the  time  of  Hip- 
ptrefaus,  the  duration  of  the  Earth's  rotation  has  not 
«hajrged  a  single  second  in  a  year. 


•  Edmit¥ffA  Cahinft  l*ltrury.     Pitlar  S^tit  amd  BeghnM, — an 
Biaatinir  uul  t aluable  Wurk, 


tCt.T. 


Mitta  and  Fo§^, 

(733.)  Mists  and  Fogs  owe  their  origin  not  only  to 
the  simple  humidity  of  the  air,  and  to  the  unequal  tern 
perature  of  its  different  masses,  according  to  the  theory 
of  Hutton  before  explained,  but  also  occasionally  to  the 
union  of  the  vapours  arising  from  the  Earth  and  from 
marshy  plains*  the  enormous  combustion  of  coal  and 
gas,  and  other  causes  of  a  like  kind. 

(734.)  In  considering  humidity  alone  as  a  cause 
of  Mists,  the  examples  best  calculated  to  explain  them 
are  to  be  found  in  those  peculiar  to  rivers, 

(735.)  The  general  surface  of  the  Earth,  as  we  have 
already  seen,  loses  heat  by  radiation,  as  soon  as  the 
Sun  disappears,  but  the  land  and  water  cool  in  very 
different  degrees.  The  cooling  of  the  land  is  limited 
to  the  surfiice,  and  transmitted  but  slowly  to  the  in- 
terior ;  whereas  in  water  of  a  temperature  higher  than 
4b°,  the  upper  stratum »  as  soon  as  it  is  cooled,  whe- 
ther by  radiation  or  evaporation,  must  sink  in  the  mass 
of  fluid,  and  its  place  be  supplied  by  warmer  water 
from  below;  and  till  the  temperature  of  the  whole 
mass  is  reduced  to  the  point  of  maximum  density,  the 
surface  cannot  be  the  coolest  part.  Hence  it  follows, 
that  wherever  water  exists  in  considerable  masses,  and 
has  a  temperature  nearly  the  same  as  the  land,  or  only 
a  few  degrees  below  it,  and  above  45^  at  sunset ^  its 
surface  during  the  night,  in  clear  and  serene  weather, 
will  be  warmer  than  that  of  the  contiguous  land  ;  and 
the  air  above  the  land  will  become  colder  than  that 
above  the  water;  and  when  they  both  contain  their 
due  proportions  of  aqueous  vapour,  and  the  situation 
of  the  ground  is  such  as  to  permit  the  cold  air  from  the 
land  to  mix  with  the  warmer  air  above  the  water,  Mist 
or  Fog  will  be  the  result.  The  density  of  such  Mist 
or  Fog  will,  moreover,  be  greater  as  the  land  sur- 
rounding the  water  is  higher,  and  its  depth  and  tem- 
perature greater.  These  views,  first  given  by  the  late 
Sir  H.  Davy  in  the  Philosophical  Tmmadion-i  for 
1819,  afford,  by  the  experimental  evidence  on  which 
they  are  grounded^  another  strong  and  convincing 
proof  in  favour  of  the  theory  of  Or,  Ilutton, 

(736.)  On  the  9th,  10th  and  Uth  of  June,  the  illus- 
trious Chemist  just  adverted  to,  found,  that  the  appear- 
ance of  Mist  above  the  Danube  in  the  evening,  uni- 
formly coincided  with  the  diminution  of  the  temperature 
of  the  air  from  three  to  six  degrees  bdow  Ihat  of  the 
river;  and  the  disappearance  of  Fog  in  the  morning, 
as  constantly  resulted  from  the  ele\^tion  of  the  temper- 
ature of  the  air  above  that  of  the  river.  Below  Fa&sau, 
where  the  Danube  is  joined  by  the  Inn  and  the  Ilz, 
the  temperatures  of  the  three  rivers,  at  six  a.  m.,  were 
respectively  62*^,  56°.  5,  and  56^  the  temperature  of  the 
atmosphere  on  the  banks,  where  the  three  streams 
mingled,  being  bA°.  At  that  moment  the  whole  surface 
of  the  Danube  was  covered  with  a  thick  Fog  ;  the  Inn 
had  a  slight  Mist,  and  the  Ilz  a  haziness,  indicating 
the  liberation  of  only  a  small  quantity  of  moisture. 
About  100  yards  below  the  place  where  the  three  rivers 
joined,  the  temperature  of  the  central  part  of  the 
Danube  was  59°,  and  there  the  quantity  of  Mist  was 
less  than  on  the  bed  of  the  Danube  before  the  junction; 
but  half  a  mile  lower,  the  warmer  water  had  again 
found  its  place  at  the  surface,  and  the  Mist  was  as 
copious  as  before  the  union  of  the  rivers. 

(737.)  Similar  results  were  obtained  by  Davy  in 
passing  along  the  Rhine  from  Cologne  to  Coblentz,  oq 
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the  Raab,  near  Kerniand  in  Hungary,  in  July;  on  the 
Save»  in  Camiola,  m  Augnist ;  on  llie  Ironzo,  in 
Friuli,  in  the  middle  of  September;  on  th«  Pa,  near 
FerraraT  in  the  end  of  September ;  and  repeatedly  on 
the  'fiber,  and  on  the  small  lakes  in  the  CTanipag:na  uf 
Rome,  in  the  beginning  of  October;  and  lie  remarks, 
that  in  no  instance  was  Mist  formed  on  a  river  or  lakc^ 
when  the  temperature  of  I  he  water  was  lower  than  that 
of  the  air,  even  when  the  atmosphere  was  saturated  with 

\^pour.     An  example  tendine"  to  confirm  these  results, 

tlieXttDaar.  occurred  on  an  excursion  to  the  Morwell  Rocks  on  the 
river  Tamar.  The  river  near  that  place  is  exceedingly 
circuitous,  and  it  was  remarked,  that  the  Mist  accom- 
modated itself  to  all  the  turns  and  windings  of  the  chan- 
nel; thus  atfording^  an  instance  of  the  well-tlefined 
limits  which  proper  circumstances  of  temperature  im- 
part. An  attempt  to  reprcbent  this  very  interesting^ 
appearance  has  been  made  in  fig.  L  plate  viii,  The 
following  observations  were  made  at  tiie  tim^ 
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(738,)  These  tempemtuTea  conErm  in  every  way  the 
views  of  Davy,  Tlie  warmth  of  the  water  being  f^^reater 
than  the  air  above  it,  was  Uie  cause  why  MikI  wns 
formed  on  the  river;  and  the  temperature  of  the  ki.nks 
being  below  that  of  the  air  which  covered  theni,  was 
also  the  reason  why  the  limits  of  the  Mist  were  con- 
fined to  the  actual  surface  of  the  stream.  Fig.  2  is  an 
example  which  confirmed  the  same  fact ;  but  the  sketch 
is  intended  only  to  illustrate  the  upper  boundary  of  the 
Mist  above  the  trees,  and  which  seemed  as  if  tbrmetl  of 
enormous  packs  of  pure  wool.  The  same  beautiful 
whiteness  was  perceptible  between  the  trunks  of  the 
trees,  and  formeil  a  fine  contrast  to  the  Autumnal 
foliage. 

(739.)  AHer  Mists  have  been  formed  above  rivers  and 
lakes,  their  increase  seems  to  depend  not  only  upon  the 
continued  operation  of  the  cause  which  orio;inaily  pro- 
duced them,  but  hkewise  upon  the  radiation  of  heat 
from  the  superficial  particles  of  water  composing  the 
Mist,  This  cause  must  produce  a  descending  current 
of  cold  air  in  the  very  body  of  the  Mist*  whilst  the 
warmer  water  continues  to  send  up  vapour. 

(740.)  It  is  to  the  same  circumstance  also,  that  the 
phenomenon  must  be  ascribed  of  Mists  from  a  river, 
or  lake,  sometimes  rising  considerably  above  the  sur- 
rounding hills.  Sir  H.  Davy  often  witnessed  this 
appearance  during  the  month  of  October,  after  clear 
and  serene  nights,  in  the  Campagna  of  Rome  above  the 
Tiber,  and  ou  Monte  Albauo,  over  tiie  lakes  existing  in 
the  ancient  craters  of  that  extinguished  volcano.  In 
one  instance  indeed,  on  the  17th  of^  October  betore  sun- 
rise, the  atmosphere  being  entirely  calm,  &  dense,  white 
cloud  of  a  pyramidal  form  was  seen  on  the  site  of  the 
Alban  Lake,  rising  far  above  the  highest  peak  of  the 
mountain.  Its  form  gradually  changed  after  sunrise, 
tlie  summit  first  disapi^earing,  and  the  whole  body  at 
last  melting  away  in  the  sun  beams, 


(741.)  In  cases  where  rivets  springing  fitnn  the  ul- 
terior of  rocks,  or  strata,  have  the  mean  temjjeraturc  of 
ihe  climate  in  which  lliey  are  found,  Mists  can  rarely 
form  upon  them,  excepting  early  in  Spring,  late  in  the  j,^^^ 
Autumn,  or  during  the  Winter.  In  passing  across  the  ^^^„ 
Apennines,  the  1st.  2d,  and  3d  of  October,  Davy  ob-  spnn 
ser\'ed  the  beds  cf  all  the  rivers  in  the  valleys  filled  with  J«oi« 
Mitit,  morning  and  evening,  excepting  that  of  the  Cli-  ^^ 
tumnuB  near  it*  source,  whicb  is  a  limestone  bed  ;  and  ^^^^^ 
when  he  examined  it  at  6j^  a.  ai.,  on  the  day  last  men-  piimi 
tionerl,  its  temperature  was  found  7  J^°  lower  than  the  air. 

(742,)  Great  dryness  in  tlie  air,  or  a  current  of  drj'  Curw 
air  passing  across  a  river,  will  prevent  the  formation  of  ^^Y  f 
Mist,  even  when  the  temperature  of  the  water  is  much  JJ^ 
higher  than  the  air.  Thus  on  the  I4lh  of  June,  near  pr,,„ 
Mautern,  though  the  Danube  at  five  in  the  morning  Mijt 
indicated  61",  and  the  atmosphere  was  7°  less,  no  Mist 
was  perceived  ;  but  at  the  time  of  observation,  a  strong 
and  ver)  dry  Easterly  wind  prevailed. 

(743.)  It  may  be  proper  to  arid,  that  Mists  are  Mi 
sometimes  found  in  the  morning,  when  the  difference  in  *"  "* 
the  temperatures  of  the  water  and  the  air  amounts  only  J^^ 
to  a  single  degree,  although  to  produce  it,  a^'cording  to  peni, 
Sir  H.  Davy,  the  air  must  be  cooled  fitim  three  to  six  air ai 
degrees  bdow  the  temperature  of  the  water.  *»*«« 

(744.)  The  deposition  of  dew  on  land  must  always  *JJ^" 
precede    the  formation    of  Mist  on    water.       Suppose  ^^ 
at  some  moment  an  equality  of  temperature  to  take  j^ 
place  between  the  land,  the  water,  and  the  air  ret)osing  ^f  ^j^, 
over  each.     When  the   pr^Kiess  of  cooling  commences,  ali 
the  former  will^r*^  have  its  temperature  reduced  below  ^. 
that  of  the  air ;  and  although  by  this  diminution  the 
equality  of  temperature  between  *tbe    two  volumes  of 
air  will  be  destroyed,  and  a  condition  favourable  to  tlie 
formation  of  Mist  l>e  created,  j^till,  as  the  cooling  of  the 
first  volume  and  the  mingling  of  the  two  are  not  ooq- 
tempor^neoua,  dew  will  be  first  deposited. 

(745.)   In  proportion,   however,  as  the  land  radiates  R^ 
freely,  with  the  same  rapidity  must  the  tempcratunj  of '"^ 
the  superincumbent  air  be  diminished,  and  the  equtli*  ^J^JI 
briora  between  it  and  the  atmosphere  hoverimr  over  die  f^,, 
water  be   disturbed.     The  rapid  formation    of  dew    is  M 
tbereibre   accompanied  by  circumstances  favoumble   to 
the   quick  formation  of  Mist;  and   it  hence  becomei 
probable,    that,  under  such   conditions.    Mist  will    be 
formed  at  an  earlier  period  of  the  night  than  when  the 
laud  radiates  less  copiously,  and  dew, — ^the  moisture  in 
the  air  remaining  the  same,  be  deposited  in  less  abun- 
dance. 

(746.)  If  in  consequence  of  the  interposition  of  clouds,  Kl 
the  cooling  of  the  land  and  water  should  be  checked,  c' 
and  an  equality  of  temperature  be  restored  between  the 
two  masses  of  air,  and  the  bodies  on  which  they  re- 
spectively repose,  the  deposition  of  dew  will  be  sus- 
pended, and  likewise  all  tendency  to  the  further  forma- 
lion  of  Mist.  The  entire  dissipation  of  the  latter  also 
may  result  from  the  change. 

(747.)  It  is  sometimes  the  case  that  dew  and  Mist  EM 
are   both  deposited  in  tlie    former   j>art   of  the  night,  ^ 
and  both  disappear  before  morning ;  or,  the  former  may  j-^^^ 
be  preserved,  and  the  latter  dispersed.     The  first  of  these  ^f  ni 
phenomena  may  occur,  when  a  portion  of  the  night,  and! 
favourable  both   to  the  formation  of  Mist  and  dew,  is  d^ 
succeeded  by  a  brisk  wind ;  and  the  second,  when  by  ***^ 
the  interposition  of  dense  clouds,  the   temperature  of 
the  land*  and  the  atmosphere   over  it  is  raised,  so  as 
to  render  the  latter  equal  or  superior  in  temperature  to 
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tlntf^f  the  air  ovcr^ffle  wtler,  liMTvby  causing  the  Mist 
lo  diMppew^  (rom  the  inere^Lsed  cap^t)^  of  the  air  tbr 
T«paiar,  ThiF  klter  drcumstiuice  will  moreover  account 
ibr  the  dsspersion  of  Mists  in  the  niorning,  liefiire  the 
riiMpfiriranrr  of  dew. 

(746.)  Dr.  Dayy,  in  his  Work  on  Ceylon,  remarks, 

m  tbe  deep,  moist  valleys  amon^  the  mountains  of 

aiaiid,  MisiB  arc  very  often  formed  of  astonishing 

illy,  fuid  re«enible  an  eiipansse  of  water  so  much,  that, 

to  a  spectator  in   the   clear,    cool    air   ou  a  mountain 

above,  irere   he  ignorant  of  the  features  of  the  coun- 

tjj.  Iliey  would  appear  to  be  real  lakes,     Oecasionaliy 

lAersoaiJae,  tbese  Mists,  formed  in  tfie  higher  moun- 

tain  lldloifs,  are  displaced  by  the  wind,   and   poured 

IB  UDiBoase  volumes  down   into   the  warmer    valleys^ 

pnidudii^  a  sudden  chill,  and  a  disagreeable  humiriitY 

of  the  air. 

(749.)  But  th«  Arctic  Regions  seem  the  peculiar 
ahode  of  Mtsts  and  Fogs.  Beibrc  the  end  of  June,  the 
shoals  of  ioe  cowring  those  inhospitable  regiouf^,  are 
eomiiMMity  broken  and  scattered,  the  temperature  of  the 
Oeeaa  being  greater  than  that  of  the  frozen  masses. 
Thooootiiig  influence  ol  those  masses,  in  consequence 
of  :ition  above  the  seta,  will  be  diiiused,  not  only 

\h\  ^  from  their  upper  surfaces  to  the  sky  above, 

al^o  by  horizontal  radiations  to  the  air  surrounding 
_  ir aides;  and  so  power^l  are  those  radiations,  that 
**  xiavigati>rs  geaerally  feci  a  cold  stream  of  air  from  an 
I  ierber^  long  before  it  is  seen."*  A  volume  of  the 
atmosphere^  therefore,  between  two  neighbouring  masses 
of  iee,  must  necessarily  have  its  middle  portion  of  a 
higher  temperature  than  that  of  either  of  the  portions  of 
air  between  it  and  the  icebergs  ;t  and  tlie  consequence 
oftoch  an  unequal  distribution  of  temperature  must 
be,  to  cause  the  cold  air  to  mingle  with  that  of  a  higher 
iKDperature.  and  thus  to  produce  Mist  or  Fog» 

(750,)  The  elevation  of  these  Mists  above  the  surface 

af  tile  sea  will  also  be  regitlated  by  that  of  tJie  icebergs 

arar  which  they  form  ;  since  the  cooling  inflnence  of 

llie    froMfi  inaaaes,  by  its  rapid  diminution  alx>ve  tlieir 

will  as  rapidly   destroy   all   tendency  in  the 

lere  reposing  on  llrem  to  assume  a   condition 

lie  to  MisL     A  limit  is  thus  prescribed  to  the 

titvation  of  Mists^  governed  by  the  heij^^ht  of  the  icebergs 

aear  which  they  are  formed.   Accordingly,  Captain  Hoss 

teoiarkB,   "^  that  the  Fog  was  extremely  thick   on  the 

luHace  of  the  sea,  but  at  the  mast  head,  and  at  the  top 

af  the   iceberg,  it  was  perfectly  clear/*     Mr.  Scoresby 

in  his  Paper  on  Fogs»  reatl   before  the  Wernerian 

j^  alludes  lo  their  definite  elevation,  and  to  the 

above  being  perfectly  clear. 

"  L)  Fogs  of  great  density  prevail  also  in  the  sea 

1  surrounds  Terra  del    Fuego.     Don  Antonio  de 

imy%  in  his  Letter  to  Marian,  that  in  sailing  round 

Cipe   Kom,   he  found  only  a  few   moments  when  he 

aMikl  obtain  a  slight  glance  of  the  sky.     It  must  not  be 

Uff«dt  however,   from    hence,  that  Fogs   amMtantly 

fffvail  in  those  regions. 

(1%2.)  Van  Mons,  in  his  interesting  Paper  on  Mists, 

•  QmitHrrfy  Retfirtt,  No,  xxxvi  p.  448. 

f  If  the  wmtwf  iu  the  vicinity  of  the  iceberg  presents  coniidemMe 

itopiftliUa  of  tenipif»tiur«,  th&  air  wliich  nepows  oa  it  roust  be 

~^     '  to  kike  variAtioni.     Captain  FrAnklin  remarku,  that  **  this 

t  of  the  aiufACtf  water  was  3  J*  when  »nnoii|f  the  iw,  :<8* 

r  of  it,  and  41*.5  at  two  miks  diiitaiit  ;**  and  there 

of  t«iiipei«ture  here  ttifiidetit  to  furtn  Mint  ahuii- 

4iitlf. 
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(Noiiv.  Memoirtt  de  VAcad,  Roy,  dcs  Sciences  ei  Btlh$     Meteorw 
heiireM  de  Bruzetles,  torn  iv.  p,  371 J  divides  Ihetn  into      ol"Ky. 
dry,   humid,  and  mixed.      Dry   Mists   are    either  sweet  ""^^^^f"^^ 
scented,  or  have  a  fetid  smell.     The  o^our  of  dry,  white  ^'^***  *** 
Mists,  however,  is  very  different  from  that  of  coloured  ,[ryj,uinid^ 
Mists.      Dry  Mists    are   either   white,  bluish,    dusky- ajiitmixisd. 
brown,  or  lilac.     The  deeper  their  colour,   the  stronger  0*lourof 
is  their  t^lour.  Mists, 

(753.)    Humid  Mists   are  either  visible  or  invisible,  i|^^,|*j"j^ 
and  moisten  all  bodies.     Visible  humid  Mists,  without  Mints  oftwa 
being  odorous,  are  cold.     Invisible  humid  Mists  are  kinds, 
not  o<lorous, 

(754.)  Mixed    Mists   are    of  various  kinds.     Some  Miied  Mists 
arise  from  a  mixture  of  two  dry  Mists,  others  from  a  "f  various 
humid    Mist   mhigled  with  one  of  a  dry  kind.     Van  ^^"'^' 
Mons  thinks  there  is  never  a  junction  of  an  invisible 
humid    Mist   wiih   one  of  a  dry  kind.     Mixed  Mists 
retire  successively,  one  of  the  two  disappearing  after  the 
olher.     They  are  motst  and  fetid  at  the  same  time. 

(755.)  A  visible  humid  Mist  mingled  with  a  dry 
Mist  of  a  white  kind,  produces  one  of  a  yellowish 
colour.     This  colour  is  most  remarkable  by  night. 

(756.)  These  remarks  apply  to   the  phenomena  of  Dry  and 
Mists  in  Belgium.     Dry  and  fetid   Mists  occur  there  f«hd  Mists 
during     Easterly   winds,    and    Miste   simply   odorous  ^^ 
during  a  North  wind.    Their  appearance  seems  confined  ^[^^  ^ 
to  particular  localities,  and  masses  may  be  observed  at  Odorom 
intervals  from  each  other,  in  the  direction  of  the  wind.  Mists  with 
Fetid    Mists  are   most  frequent   there  iu    Spring  and  ^.^J*^** 
Autumn,  and  at  the  approach  of  the  solsUcea,  though  * 
they  may  be  remarked  at  ail  seasons. 

(757.)  Fetid  Mists,  though  oRen  appearing  in  the  Their loca* 
morning  and    evening,    generally    disappear    towards  liti^"- 
noon.     When  Mists  occur  in  the  elevated  parts  of  the  Jj^^*^^^"** 
atmosphere,  their  colour  becomes  sensible   before  their  towiuda 
odour.  They  are  seeti  thus  su«iprnded  for  a  day  or  two.  noon. 

(758.)   In   Belgium,    a    fetid    Mist  in  Spring  or  in  Indications 
Summer  indicates  a  dry  and   hot  season      In  Autumn  of  Mists, 
it  presages  storms,  and  in  Winter  hartl  frost. 

(7:19.)   Dense  Fogs  seem  comiuon  to  large  cities,  and  Dense  Fogs 
have  been  remarked  in  Winter,  iu  jjertectly  calm  weather,  coaimon  to 
On  the  lf>th  of  January,  lb2*i,  a  Fog  was  so  great  in  ^y^^nT"^' 
London,  that  no  part  of  St*  Paul's  could  be  seen  from  LondoV^ 
the   Western  railing.     The   city    presented  a  scene  of  Amsterdami 
desolation,    and  all  the  manufactories  and  ^hops  em-  >^ih1  Paris. 
ployed    their   full  complement   of  hghts.     Trade   was 
universally  interrupted.     At  the  time  this  occurred,  the 
environs  of  the  city  enjoyed  a  beautifully  clear  sky.     In 
the  great  Fog  which  happened   at  Amsterdam  on  the 
last  day  of  the  year  1790,  the  people  ran  against  each 
other,  even  though  they  had  tights  iu  their  hands.     Two 
htmdred   and   thirty  persons  were   drowned  by   falling 
into  the  canals.     Their  cries  %irere  heard,  but  people 
were  afraid  to  advance  to  their  relief     At  Paris  on  the 
1 2th  of  November,  1797,  a  great  Fog  coiimienced  itt 
the  afternoon*     The  obscurity  was  so  great,  that  persons 
lost  their  way  completely  in   the  streets,  as   if  they  had 
been  blind.     It  was  necessary  to  be  near  a  very  brilliant 
light,  to  perceive  a  feint  trace  of  it.     Fourcroy,  who 
described  this  extraordinary  Fog  in  the  Journal  dtt  ia 
Soriete  de^  Pharmacien^  dt  Fariit^  states  that  it  showed 
itself  in  spiral  groups  like  cork-screws,  and  that  it  had 
a  remarkable  taste.  Simulta. 

(760.)  The  appi'arance  of  Fogs  in  difiTerent  cities  is '^^^^'^^ 
frequently  simultaneous.     At  the  lime  a  great  Fog  pre-  p,!^'*"^ 
vailed  in  London,  Dublin  was  enveloped  in  one  of  equal  diHirent 
density.     Fogs   have   been   known  also  to  precede  a  cii»»* 
u2 
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strong  Westerly  wind  at  Manchester,  London,  and  Paris, 
and  by  nearly  the  same  short  interval  of  time  at  each 
station. 

(761.)  M.  Defrance,  in  a  Paper  in  the  AnnaU»  de 
Chimie,  torn  xxxiii.,  has  endeavoured  to  account  for  the 
origin  of  these  Fogs.  On  some  days  of  Winter,  he  says, 
the  smoke  of  village  chimneys  instead  of  being  elevated 
in  the  air,  and  dissipated  in  the  usual  manner,  is  thrown 
back  again  on  the  ground,  and  moves  over  its  surface. 
When  this  takes  place,  a  current  of  air  has  been  observed 
to  descend  through  chimneys  which  have  no  fire,  pro- 
ducing in  the  apartments  a  strong  odour  of  soot,  proving 
the  action  of  descending  currents  in  the  atmosphere.* 
If,  therefore,  we  suppose  one  or  two  hundred  thousand 
chimneys  to  discharge  their  smoke  into  the  air,  and 
to  become  mingled  vnth  the  aqueous  vapour,  and  by 
the  action  of  currents  forced  again  to  descend,  a  dense 
Fog  like  those  already  described,  ought  necessarily  to 
happen. 
Quantity  of  (762.)  The  quantity  of  moisture  sometimes  deposited 
xnoisture  by  Fogs  of  this  kind,  is  very  remarkable,  particularly 
jfP°"^^  as  no  motion  is  perceptible  in  them.  Dr.  Thomson 
^^^  recorded  one  in  1814,  which  continued  a  week,  covering 
London  and  the  country  for  miles  around.  It  appeared 
without  visible  motion,  and  deposited  moisture  in  the 
greatest  abundance.  The  low  temperature,  27%  occa- 
sioned, however,  some  crystalline  depositions  on  the 
trees,  and  which  were  remarked  by  an  ingenious 
observer,  to  he  four  times  thicker  on  one  side  than  on  the 
other.  Such  an  excess  implied  motion,  and  Thomson 
inferred  from  it  that  six  atmospheres  must  have  passed 
over  a  given  surface  in  a  single  day,  at  the  rate  of  a 
mile  in  four  hours,  and  forty-two  atmospheres  during 
the  whole  continuance  of  the  Mist.  Copious  Mists 
accompany  the  setting  in  of  long  frosts. 

(763.)  Mists  have  also  peculiar  colours  in  this  Country. 
Howard  has  seen  some  of  a  perfect  rose  colour  in  the 
Western  horizon,  in  March  and  June.  One  in  January 
also,  chiefly  of  an  indigo-blue,  but  passing  below  into  qpake- 
white,  and  above  into  a  faint  transparent  red.  Another 
in  May  of  a  transparent  brownish-red  colour,  which 
gave  a  pink  tinge  to  the  twilight.  Daniell  mentions 
also  the  case  of  a  Mist  in  London,  in  August,  through 
which  the  Sun  appeared  of  a  pale  blue  colour,  resem- 
bling the  flame  of  Sulphur.  The  same  was  observed  in 
Essex  and  Worcestershire,  and  Howard  saw  it  in  Sussex 
from  nine  till  near  noon,  and  describes  it  as  of  the  colour 
of  watch-spring  steel. 

(764.)  When  Mists  prevail  in  the  neighbourhood  of 
Malta,  a  particular  tinge  in  the  Mist  is  instantly  recog- 
nised by  the  mariners  of  those  seas,  as  an  index  of  the 
Island. 

(765.)  Professor  Hansteen  attributes  the  formation 
of  Mists  to  the  Polar  Lights.  The  electrical  meteors 
penetrate,  he  thinks,  the  vapour  of  the  air,  depriving  it 
of  its  heat,  and  rendering  it  opake.  When  the  streamers 
are  flowing,  he  says,  the  sky  has  a  tendency  to  become 
opake  and  misty. 

(766.)  The  great  bank  of  the  Lagullas  near  the  Cape 
of  Good   Hope  has  been  minutely  described  by  the 
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G*odH       ^**"*^  accuracy  of  Rennel ;  but  Ehr.  John  Davy  was 
^'  the  first  to  trace  its  efiect  in  promoting  that  curious  con- 
densation of  Mist  on  the  Table  Mountain,  called  in  the 

*  A  gmell  as  of  something  burning,  arising  from  this  cause,  has 
doubtless  been  often  remarked  by  the  reader  in  his  house.  By 
night  it  mayi  perhaps^  have  cost  him  some  anxiety. 


language  of  the  Mariner,  "  The  Table  Cloth.**  On  the 
borders  of  the  bank,  the  current  is  strongest,  the  tem- 
perature of  the  water  being  at  least  ten  degrees  above 
the  neighbouring  sea.  Such  a  difference,  the  Doctor 
remarks,  must  produce  an  effect  on  the  superincumbent 
air.  When  a  South-East  wind  blows,  it  mingles  with 
the  warmer  air  over  the  bank,  the  resulting  vapour 
being  carried  forward  to  the  land.  Davy  saw  it  onoe 
advancing  rapidly  over  the  sea,  which  it  entirely  con- 
cealed, while  the  air  above  was  perfectly  clear.  At 
soon  as  it  reached  the  land,  it  spread  gradually  along 
the  coast,  ascending  the  mountain  and  enveloping  its 
summit  There  undergoing  a  further  condensation,  by 
the  cold  contact  of  the  mountain,  it  descends  on  the 
opposite  side,  and  overhangs  Cape  Town.  According 
to  the  observations  of  the  Rev.  William  Hennah,  firom 
the  Harbour  of  Rio  Janeiro  a  dry  silvery  Mist  may  oflen 
be  seen  creeping  down  the  valleys  from  the  higher  land. 
It  begins  to  form  at  sunset,  and  the  next  morning  the 
whole  harbour  is  densely  covered  with  it 

(767.)  Many  beautiful  condensations,  but  upon  a  less 
grander  scale,  are  firequently  to  be  met  with  on  the  sea-ooest 
of  England.  The  opposite  hills  which  form  the  Harbour 
of  Plymouth,  and  between  which  the  Breakwater  lies, — 
shown  by  the  dark  line  in  the  figures  of  plate  ix.,  aflbrd 
frequent  examples  of  the  kind.  Denoting  the  hill  on 
the  left  hand  by  A,  the  projecting  cape  in  the  middle 
with  the  tower  on  it  by  B,  and  the  wooded  mount  by 
C,  we  shall  perceive  in  fig.  1  a  considerable  condensa- 
tion on  A,  which  took  place  July  22,  at  5  p.  h.,  but  only 
a  slight  condensation  on  B.  Half  an  hour  later,  %.  d 
exhibited  the  appearance  of  A  the  same,  but  on  B  the 
Mist  had  deepened,  and  encroached  partly  on  C.  In  fig.  9^ 
the  observations  being  at  6  p.  m.,  the  Mist  had  enlarged 
on  A,  but  completely  enveloped  B ;  on  C  it  had  shortened, 
but  increased  in  altitude.  In  fig.  4,  half  an  hour  later* 
the  appearance  of  A  was  the  same,  and  B  was  enve- 
loped, but  with  a  less  elevation  of  Mist  The  portion  of 
Mist  on  C,  which  appeared  in  contact  with  B  in  fig.  S, 
though  not  really  so  from  the  actual  locality  of  the  hills, 
was  transferred  considerably  to  the  right,  leaving  the 
beautiful  woody  promontory  quite  clear.  The  next  day 
at  3  p.  M.,  a  continued  band  of  Mist  appeared  from  one 
headland  to  the  other,  at  a  less  altitude  above  the  sea, 
as  in  fig.  5.  The  bottom  at  A,  above  the  water,  and  at 
B  were  admirably  defined,  but  at  C  it  dropped  into 
beautiful  festoons.  'The  Mist  disappeared  in  all  parte 
at  once,  diminishing  from  the  bottom  upwards.  Thfe 
well-defined  line  and  the  broken  form  of  the  festoon 
were  preser\-ed  to  the  last  The  wind  was  South.  Oa 
the  2d  of  June,  at  8^^  a.  m.,  the  form  of  fig.  6  was 
exhibited,  but  the  upper  boundary  of  the  Mist  was  not 
uniform  like  the  last.  At  4  p.  m.  the  Mist  on  A  had 
disappeared  as  in  fig.  7,  and  a  dense  cloud  apparently 
reposed  on  the  hill,  which  seemed  to  join  with  the 
Mist  over  the  water,  but  the  whole  of  B  and  C  were 
completely  lost  in  Mist.  At  6  p.  m.  the  doud  remained 
over  A,  but  the  Mist  at  C  had  formed  with  a  perfectly 
uniform  line  below,  as  in  fig.  8.  Figs.  9  and  10  con- 
tain two  views  only  of  C.  The  former  exhibits  a  Mist 
reposing  on  the  water,  with  a  perfectly  uniform  boun- 
dary above,  and  concealing  only  the  lower  half  of  the 
mount ;  and  the  latter  figure  discloses  that  portion  to 
view,  leaving  the  vpper  enveloped  in  a  Mist  of  the 
most  perfect  uniformity  above,  but  dropping  into  the 
most  beautiful  forms  below ; — this  moment  falling  in 
graceful  festoons  between  cedars  and  oaks;  and  in  the 
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next,  rking  suddenly  above  elms  and  pines,  becommg 
losi  at  last  in  the  aaure  above.  For  two  hours  and  a 
half  tliis  appearance  continued,  chanj^ing  its  form  e\^ery 
instant,  and  disclosing  infinite  varieties  of  light  and 
shade.  Now  and  then  also,  tinges  of  red  and  yellow, 
and  grty,  falling  on  the  misty  forms,  increased  in  a  high 
decree  the  beauty  of  the  scene. 

(768.)  No  description  more  accurate  can  be  given  of 
the  calm  Fog,  than  the  following  from  the  masterly 
pen  of  the  late  Mr.  Crabbe. 

Whiflii  ail  you  s€«  thmu(rh  densest  Fog;  it  seen, 
Wliea  you  can  h«ai  the  fishers  near  at  hand 
Bii^ctly  speak,  yet  see  not  where  tbey  stand ; 
Or  vometimes  them  and  not  their  boat  di»ceni| 
Or  faalf-eoQoeal'd  some  figure  at  the  stern  ; 
Bo^  who,  on  shore,  to  sea  the  pehble  cast, 
Will  hear  it  striJce  against  the  viewless  mast ; 
While  the  stem  boatman  mwls  his  fierce  disdain, 
At  whom  he  knowa  not,  ivhom  he  threats  in  vain. 


On  CtouDS. 

(759,)  The  sky  is  an  object  of  int^jrest  under  what- 
^.  ever  point  of  view  it  be  contemplated.  Spread  ont  on 
all  Sides  like  a  splendid  canopy,  it  presents  to  the  eye  in 
ercry  clime  some  peculiar  characteristic,  in  England 
seeming  of  a  lower  elevation  than  in  France,  and  in 
Italy  disclosing  a  purer  and  more  extended  scene. 

(770.)  Contemplated  in  small  masses,  air  of  n  per- 
fectly dry  character  appears  destitute  of  colour,  nor  does 
the  presence  of  moisture  in  a  state  of  vapour,  seem  in 
any  way  to  alter  its  appearance ;  but  on  the  great  scale 
in  which  Nature  presents  it  to  our  view,  it  puts  on  the 
colour  of  a  lively  blue,  and  we  become  sensible  of  the 
existence  of  vapour,  by  the  increased  distinctness  with 
which  distant  objects  are  seen,  and  the  consequent  en- 
largement of  the  boundaries  of  the  whole  visible  sky» 
At  the  same  time,  also,  the  intensity  of  colon  raug-ments 
by  almost  insensible  gradations  from  the  horizon  to  the 
upper  sky;  and,  as  the  testimony  of  all  Iravellers  con- 
k  fiiiDS,  a  similar  augmentation  takes  place  from  the 
Urn  filley  to  the  mountain-top,  unlil  the  whole  hemisphere 
puts  on  a  deepened  indigo  tone. 

(771.)  A  sky  perfectly  transparent,  however,  is  a 
phenomenon  of  very  rare  occurrence  in  an  insular  situa- 
tion like  our  own.  A  variety  of  causes, — unequal  tern- 
peritnres,  diversified  currents,  and  different  stores  of 
ooisture,  soon  compel  the  humidity  with  which  the 
ilffiosphere  is  charged,  to  put  on  an  opaque  form ; 
ind  rolling  masses  of  visible  Cloud  are  seen,  exhibit- 
iof  every  diversity  of  magnitude,  shadow,  and  form, 
lad  sometimes  lights  and  varieties  of  colour  more  beau- 
tjfitl  than  it  is  in  the  power  of  language  or  the  pencil  (o 
describe.  It  is  then  that  the  Heavens  address  a  Ian* 
gaage  intelligible  to  Man  ; — and  which  is  interpreted  by 
the  Philosopher,  the  Poet,  the  Painter,  the  Mariner,  and 
the  Peasant,  with  all  the  varied  feelings  which  belong  to 
their  di^erent  occupations  and  desires,  and  which  Su- 
pentition  herself  has  not  failed  to  appropriate  to  some  of 
her  dark  and  mysterious  uses. 

(772.)  An  inquiry  into  the  origin  and  phenomena  of 
Qouds,  is,  therefore,  far  from  being  an  unprofitable 
branch  of  Meteorological  investigation.  Unable  to  exa- 
mine the  actual  constitution  of  the  immense  masses  of  va- 
pour which  diversify  the  sky,  we  are  left  almost  entirely  to 


the  dim  light  of  conjecture  respecting  them.  That  they 
are  composed  of  drops  or  vesicles  of  some  kind,  secjus 
admitted  on  all  hamls ;  and  while  the  optical  pheno- 
mena llicy  present,  entirely  exclude  the  idea  of  these 
drops  being  solid,  there  is  every  thing  in  favour  of  their 
vesicular  structure  ;  that  is  of  I  heir  being  made  up  of 
innumerable  small  globes  filled  wiili  damp  air,  analo- 
gous in  some  way  to  soap  bubbles.  Saussure  in  one  of 
his  Alpine  journeys  saw  drops  float  slowiy  before  him, 
having  greater  diameters  than  peas,  and  whose  coating 
seemed  inconceivably  thin ;  and  Derham,  by  micro- 
scopic observation,  obtained  very  slrong  proofs  tending 
to  the  same  end.  But  while  the  existence  of  vesicles 
seems  to  have  ii  high  probability  in  its  favour,  tiiere 
are  difficulties  in  the  way  respecting  iheir  density, 
which  merit  a  more  extended  examinalion. 

(773.)  Of  the  cause  of  the  formation  of  Clouds,  there 
seems  no  theory  more  probable  than  that  which  refers 
them  to  the  union  of  atmospheric  strata  of  different  tem- 
peratures, unequally  charged  with  moisture,  in  the  same 
manner  as  we  have  endeavoured  already  to  account  for 
rain.  At  the  time,  however,  in  which  this  union  takes 
place,  electricity  is  evolved,  disposing  the  watery  particles 
to  assume  a  vesicular  form .  The  vesicular  atoms,  charged 
with  the  same  kind  of  electricity,  cause  a  general  re- 
pulsion among  all  the  Yesicles,  imparting,  probably,  to 
Clotids  their  peculiar  forms,  and  preventing  them  from 
descending  in  the  shape  of  rain.  In  what  way  the 
Cloitds  become  charged  with  electricity,  it  is  indeed  dif* 
ficult  to  say  ;  but  as  electricity  is  evolved  in  the  process 
of  evaporation,  there  seem  grounds  for  supposing  tliat 
they  are  at  all  times  more  or  less  charged  with  it, 
Pouillet,*  indeed,  has  endeavoured  lately  to  overturn 
the  theory  of  VoUa  respecting  the  evolution  of  electricity 
by  evaporation,  by  showing  that  nothing  of  the  kind  can 
be  traced,  unless  some  chemical  combination  takes  place ; 
but  the  experiments  of  the  French  Philosopher  clearly 
prove  that  electricity  is  evolved  during  combustion;  and 
that  the  carbonic  acid  emitted  by  vegetables  is  charged 
with  negative  electricity,  and  the  oxygen  with  positive 
electricity,  thereby  amply  accounting  for  the  vast 
quantities  of  electricity  so  often  accumulated  in  the 
Clouds- 

(774,)  If  the  density  of  a  Cloud  were  at  all  times 
on  an  equality  with  the  surrounding  medium,  or  less 
than  it,  there  would  be  no  difficulty  in  accounting  foriti 
suspension.  The  case  of  a  stationary  mass  of  Cloud, 
a  phenomenon  of  frequent  occurrence,  is  one  that  can 
be  completely  reconciled  to  the  laws  of  Hydrostatics  ; 
and  if  the  aerial  matter  with  which  the  vesicles  are 
filled,  were  saturated  with  moisture,  while  the  medium 
they  float  in  is  dry,  a  reason  becomes  evident  why 
they  should  be  lighter  than  the  air.  In  such  a  case, 
Clouds  should  rapidly  ascend  and  diminish  in  size,  by 
their  gradual  conversion  into  vapour,  and  at  length 
vanish  entirely  away,  independently  of  every  considera^ 
tion  of  distance,  all  of  which  often  occur.  But  if  we 
refer  to  llie  condition  of  vesicles  whose  density  is  greater 
than  the  air,  a  phenomenon  which  in  some  circumstances 
of  the  atmosphere  takes  place,  considerable  difRculties 
present  themselves  upon  the  very  threshold  of  the  in« 
quiry ;  and  accordingly  many  ingenious  hypotheses  have 
been  contrived  to  account  for  it.  Gay  Lussac  has  had 
recourse  to  the  acdon  of  warm  currents*  which  he  con- 
siders to  ascend    incessantly  from  the    Earth  during 

*  44fi(i/ff  dt  Chiwif  d  de  Pkyw,  vol*  xxxr.  p.  401. 
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Meteor*  the  day.*  If  the  thinnest  soap-bubble,  says  he,  be 
ologT^  blown  in  a  room,  it  will  never  rise,  but  descend  by 
its  own  weight ;  but  if  formed  in  the  open  air,  above 
a  heated  soil,  the  rising  current  pushes  the  bubble 
before  it,  until  weakened  by  its  dilatation,  or  by  its 
mingling  with  cooler  air,  the  force  of  its  impulsion  is 
found  to  be  in  equilibrium  with  the  air ;  and  hence  the 
illustrious  Chemist  thinks,  that  the  aqueous  vesicles  OMiy 
remain  sus})ended  at  a  considerabte  height,  variable 
according  to  the  Seasons,  and  greater  in  Summer  than 
in  Winter.  To  account  for  the  same  phenomaioo, 
Fresnel  imagines  Clouds  to  be  formed  of  minute  glo- 
bules of  water,  or  very  fine  crystals  of  snow,  from  the 
extreme  division  of  which,  a  very  multiplied  contact  with 
the  air  is  produced.  These  watery  atoms,  he  further 
supposes  to  gain  an  increase  of  temperature  from  the 
solar  and  terrestrial  rays,  and  that  the  air  within  the 
Cloud,  and  in  the  neighbourhood  of  its  sur&ce,  becomes 
more  dilated  than  the  surrounding  atmosphere,  and 
consequently  lighter.  From  this  hypothesis  it  results, 
that  the  particles  composing  a  Cloud,  may  be  so  near 
each  other,  as  to  leave  but  small  intervals  between  them, 
and  that  the  particles  themselves  may  be  even  smaller 
than  those  intervals.  Hence  it  follows,  that  the  whole 
weight  of  water  in  a  Cloud,  forms  but  a  small  firaction 
of  the  weight  of  air  it  contains ;  and  so  minute  may  be 
this  fraction,  that  the  difference  between  the  density  of 
the  air  in  the  Cloud,  and  the  air  which  surrounds  it, 
shall  more  than  compensate  it.  When  the  weight  of 
air  and  water  in  a  Cloud  is  less  than  that  of  an  equal 
bulk  of  the  surrounding  air,  the  Cloud  will  ascend  until 
it  reaches  a  region  where  these  two  weights  are  in  equi- 
librium. This  height  will  depend  on  the  fineness  of  the 
particles  of  the  Cloud,  and  the  intervals  which  separate 
them.  During  the  night,  the  Clouds  are  of  course  de- 
prived of  the  solar  rays,  and  their  temperature  should 
become  less,  but  they  must  still  receive  warm  rays  from 
the  Earth ;  and  should  their  thickness  be  very  great, 
their  temperature  will  .but  slowly  diminish.  Hence  a 
cause  is  in  activity  for  maintaining  the  suspension  of 
Clouds  by  night. 

That  masses  of  Cloud  are  often  in  perfect  equilibrium 
with  the  stratum  of  air  in  which  they  are  situated,  may 
be  gathered  from  the  fact,  that  when  the  mercurial 
column  rises,  the  Ck)uds  also  ascend,  to  reach  a  new 
region  which  may  be  in  equilibrium  with  them.  The 
masses  of  smoke  encircling  the  crater  of  Mount  Etna, 
ascend  and  descend  with  the  quicksilver  of  the  baro- 
meter ;  and  the  motion  of  the  smoke  even  predicts  to 
the  Philosophic  Observer,  the  kiiid  of  change  going  on 
in  the  mercurial  column. 


•  A  beautiful  example  of  the  action  of  the  currents  here  refen^d 
to  is  to  be  found  in  the  case  of  the  spiders  that  produce  gossamer. 
«  Apparently  actuated  by  the  same  impulse,"  obserres  Mr.  Black- 
wall,  in  a  most  intererting  Papjer  in  the  XVth  volume  of  the  Lit^ 
nman  Tramactionty  "  all  the  spiders  were  intent  upon  traversing  the 
xei^ons  of  th«  air.  Accordingly,  af^er  gaining  the  summits  of 
vatiotis  objects,  as  blades  of  grass,  stubble,  rails,  gates,  &c.  by  the 
alow  and  laborious  procees  of  climbing,  they  ratsed  themselves  stiU 
lii|:faer  by  straightening  their  Itmhs,  and  elevating  the  abdomen,  by 
bringing  it  from  the  UMial  horizontal  position  into  one  almost  per- 
pendicular, they  emitted  from  their  spinning  apparatus  a  small 
quantity  of  the  glutinous  secretion  with  which  they  construct  their 
webs.  This  viscout  subttance  being  drawn  out  by  the  ascending 
cvvrent  of  rarefied  air  into  fine  lints  several  feet  in  length,  was 
•tarried  mfword,  uniii  the  ejnderM  feeinuf  tktmtehee  acted  upon  wih 
efficient  force  in  thai  direction,  quitted  their  hold  of  the  otyects  on 
which  theg  9iood,  and  enunme^  iheir  jimmy  by  momttiny  aiofir 
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(775.)  A  very  slight  attention  to  the  appearances  of  the 
sky  will  prove  great  diversities  of  character  to  exist  amon|f 
the  Clouds  which  cover  it ;  that  there  are  some  Clouds 
peculiar  to  one  region  and  some  to  another ;  and  that 
among  them  there  are  varieties  of  density  and  varieties  cf 
form ;  and  that  some  system  of  classification  was  called 
for  *'  to  enable  the  Meteorologist,"  as  Howaid  ex- 
IMresses  it,  **  to  apply  the  key  of  analysis  to  the  expe- 
rience of  others,  as  well  as  to  record  his  own  with  bre- 
vity and  precision."  This  is  what  that  distinguished 
Meteorologist  accomplished  in  his  admirable  nomen- 
clature of  the  various  modifications  of  Cloud. 

Clouds  were  divided  by  Howard  into  seven  modifica- 
tions, three  of  which  he  regards  as  primary,  two  as 
intermediate,  and  two  as  compound.  They  are  as 
follows : 

Primary  Modificatioru, 

1.  Cirrus.  Bef,  Nuhes  cirrata,  tenuimma,  ^imb  Cirr 
undique  crescat,     Plate  x.  fig.  a. 

Parallel,  flexuous,  or  diverging  fibres,  extensible  in 
any  or  in  all  directions. 

2.  Cumulus.  Def,  Nubes  cumulata,  densa,  mrntm  Cum 
creacens.     Plate  x.  fig.  6. 

Convex  or  conical  heaps,  increasing  upward  froin  a 
horizontal  base. 

3.  Stratus.  Def  Nubea  UrtUa,  aqum  modo  cs-  StrtI 
pama,  deorswm  cretcens, 

A  widely  extended,  continuous,  hori7X)ntal  sheet*  in- 
creasing from  below.     Plate  x.  fig.  c. 

Intermediaie  Modificaiiom, 

1.  CiRRo  Cumulus.  Def,  Nubecula  densiorei  tub-  Cim 
rotundtB  e.t  quasi  in  agmine  apposite.  Cua 

Small,  well-defined,  roundish  masses,  in  close  hoii* 
zontal  arrangement.     Plate  x.  fig.  d. 

2.  CiRRO  Stratus.  Def  Nvbea  extenvata  subamcsva  cim 
vel  undvUtia.    Nubeculm  hvjwt  modi  apponUs.       8tal 

Horizontal  or  slightly  inclined  masses,  attenuated 
towards  a  part  or  the  whole  of  their  circumference, 
bent  dow^nward,  or  undulated,  separate,  or  in 
groups,  consisting  of  small  Clouds  having  these 
characters.     Plate  x.  fig.  e. 

Compmtnd  Modifications, 

1.  CuMtJLo  Stratus.  Def  Nubet  densa,  hanmcnm 
planam  undique  supererescens^  vd  cfujus  moleM  loff-  Stni 
ginqua  videtur  partim  plana  partim  cwmttUUa,    . 

The  Cinro  stratus  blended  "with  the  Cuwulus,  and 
either  appearing  intermixed  with  the  heaps  of  the 
latter,  or  superaddtnff  a  wide  spread  stnictwre  tote 
base.     Plate  X.  fig./. 

2.  CuBffULo  CiRRo  Stratus  vel  Nimbus.  D^  NibI 
Nubes  vel  nubrum  congeries  phiviam  effiindens. 

The  Rain  Cloud.  A  Cloud,  or  system  of  Clouds, 
fitmi  which  rain  is  falling.  It  is  a  horizontal 
sheet,  above  which  the  Cirrus  spreads,  vrhile  ih€ 
Cumulus  enters  it  laterally  and  from  beneath. 
Plate  X.  fig.  g. 

These  are  the  original  definitions  and  figures  given  by 
Howard  in  his  celebrated  Essay  read  before  the  Aske* 
sian  Society  in  1802-3,  and  are  here  introduced  at 
standards  of  reference. 
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The  term  "Modification*'  i»  limited  by  liaward 
Id  the  structure  or  maniierofap^gp-eg^tion  of  a  given  mass 
of  Cknid,  and  not  its  precise  fonn  or  magnitude,  which 
In  most  Clouds  varies  every  instant.  To  the  youiig 
M«tc<M«tlo^st,  it  may  be  at  first  difficuU  to  disting^iiish 
one  modification  from  another,  or  to  trace  the  narrow 
ftmits  wtiich  sometimes  separate  the  diffei^eiil  modifica- 
tions;  but  a  moderate  acquaintance  with  the  subject, 
will  soon  enable  him  to  distingpuish  the  varieties  as 
readily,  to  adopt  the  language  of  flowarrl,  *'  as  a  tree 
from  a  hiW,  or  the  latter  from  a  lake  ;  allhougrh  Clouds 
iit  the  same  modification  considered  with  resjiect  to 
each  other,  have  only  the  common  resemblance  which 
eijfli  among  trees,  hills,  or  lakes,  taken  generally" 

(7T7.)  The  Clouds  belong-ing-  to  the  first  primary 
modification  exhibit  an  unbounded  variety,  and  in  some 
cvndtltons  of  the  atmosphere  may  be  observed  to  un- 
der^  perpetual  changes.  The  Cirrus  is  always  to  be 
fimnd  in  the  loftiest  regions  of  the  sky,  from  the  small- 
oess  of  its  density,  and  is  the  first  to  be  met  with  in 
serene  weather  Its  earliest  traces  are  indicated  by  fine 
iihitish  threads  delicately  pencilled  on  a  clear  blue  sky, 
and  as  ibey  are  augmented  in  length,  others  are  ft"©- 
qtteotly  added  laterally.  The  first-formed  threads  often 
W[\t  as  stems  to  support  numerous  branches^  which  in 
their  turn  give  rise  to  others,  sometimes  propagated 
other  in  one  or  more  directions  lalerally,  or  obliquely 
Qpwmrd  or  downward,  the  same  direction  often  prevail- 
ing in  a  great  number  of  Clouds  visible  at  the  same 
time.  Tkansverse  lines  are  of\en  formed,  which,  iotersect- 
10^  rtiesr  in  an  opposite  direction,  give  to  the  sky  the 
ij^pearance  of  delicate  network.  When  the  weather  is 
diy»  the  Cirrus  exhibits  a  more  fibrous  texture  than 
when  it  is  damp  ;  and  whatever  may  be  its  figure,  its 
eitremilies  are  always  fine  evanescent  points.  When 
Uie  air  is  damp,  it  is  seen  in  the  intervals  of  rain,  badly 
defined,  and  of  a  less  fibrous  structure.  Cirri  of  this 
kind  are  generally  of  short  duration,  and  have  a  great 
tendency  to  change  into  the  other  modifications.  There 
beiten  a  haziness  in  the  atmosphere  when  they  appear, 
md  they  are  frequently  soon  followed  by  rnin. 

(778,)  The  great  elevation  of  these  Cloud s»  when 
Hmedin  their  ordinary  state,  has  been  ascertained  both  by 
Ingooomeirical  observations,  and  by  viewing  them  from 
the  mmoDfts  of  the  highest  mountains,  where  they 
appear  as  when  seen  from  the  plain*  Howard  infers 
ibair  great  ele\'ation  by  noting  the  time  during  which 
imf  oontinue  to  reflect  the  different  coloured  rays  after 

and  which  they  do  much    longer    than  any 


(779)  The  continuance  of  this  modification  is  very 
OBeertain,  varying  fi*om  a  few  minutes  to  many  hours. 
1^  aaoDe  configuration  of  Cirrus  has  been  observed 
m  ibe  same  quarter  of  the  sky,  even  for  two  successive 
days,  doring  which  a  smart  breeze  from  the  opposite 
f|niteT  prevailed  below.  When  in  the  vicinity  of  ather 
"  '  ,  their  duration  is  the  shortest  Although  in  ap- 
almost  stationary,  they  are  intimately  coimecLed 
ihe  variable  motions  of  the  air.  In  (air  weather, 
with  light  variable  breezes,  the  sky  is  seldom  quite  clear 
of  amall  gmnps  of  the  oblique  Cirrus.  These  frequently 
»oiifltifn  the  leeward,  the  direction  of  their  increase 
\  to  wind  ward .  Con  t  i  n  ued  wet  w  eat  ti  e  r  i  s  attended 
sheets  of  this  Cloud,  which  subside 
IfttieUfp  paaaifig  into  the  Cirro  Stratus,  Before  storms 
^mj  afifiear  at  lower  elevations,  with  a  denser  character, 
mm  gittgaUrjn  the  quarter  opposite  to  that  from  which 


the  storm  arises.     Steady  high  winds  also  are  preceded     Meteor* 
and  attended  by  streaks  running  quite  across  the   sky       ology* 
in    the   direction  they  blow    in.       Howard   observed  a  ^'-'>y  ^■'^ 
Cirrus  consisting  of  many  light  tufts  of  a  soil  of  horse- 
shoe figure,   rising  one  above  the  othex.     The  Cirrus 
gives  every  appearance  of  being  a  conductor  of  tlie  elec- 
tric fiuid,     lis  texture  seems  to   indicate  this  office,  the 
long   parallel   and  elevated    hnes  which  distinguish  it 
being  probably  employed  in  equalizing  the  electricuty  of 
remote    masses  of  atr.     The    buoyancy    of  the    Cirrus 
seems    most  perfect  during   its    first  increase.     Many 
diversified  examples  of  Cirri  may  be  seen  in  plates  %u 
and  lAu 

(780,)  Clouds  of  the  second  prinmry  modification  are  Dease 
commonly  of  a  verj^  dense  structure,  and  hence  are  found  J'/"*^*^"*  of 
in  the  lower  regions  of  the  sky,   moving  gently  along     "^  "  ^ 
with  the  current  next  the  Earth.     Their  silent  and  gra- 
dual formation  discloses  many   interesting  phenomena* 
A  small  but  irregular  cloud  first  ap{>ear6,  which  some- 
times changes   into  a  nearly  hemispherical    mass,  and 
sometimes  rises  into   mountains  of  stupendous  magni- 
tude  and  beauty,  disclosing  summit?*  lipped  with  the 
brightest  Sliver.     Dunng   these  traiisi lions,    the  lower  ^^l^arac- 
surface  of  the  Cloud   continues  iriegularly  plane;  and  {j^^'^^J^y^^ 
whether  the  cloudy  masses  are  few  or  many,  their  bases 
always  lie  nearly  in  one  horizontal  plane.     Their  in* 
crease  appears  to  bear  at  all  times  a   relation   to  the 
extent  of  their  bases,  and   has   an  evident  reference  to 
their  mechanical  stability.     The   growth  of  a  Cumulus 
is  a  most   interesting  phenomenon.     The  shaded  mass 
of  Ctoufl  in  fig,  3,  plate  viii.  represents  a  finely  formed 
Cumulus  as  it  appeared  at  lea  A.  m.  on   a  calm    and 
bnlliant   day  in  July;  and   the  differently  dotted  out- 
lines surrounding  it,  show  the   successive   changes   of 
figure  it  under  went,  during  six  consecutive  intervals  of 
five  minutes  each.* 

(761,)   In  fair  weather,  the   Cumulus   is   generally  !,*•  ^orm*- 
first  seen  to  form   some  hours  after  sunrise,  to  go   on  I{^"i  """^ 
augmenting  to  the  hottest  part  of  the  day,  from  which  ^' 

point  it  declines,  and  totally  disperses  about  sunset-  But 
while  the  ordinary  varintions  of  temperature  in  fine  and 
tranquil  weather,  seem  to  impress  on  this  mollification 
of  Cloud  a  system  of  analogous  changes,  the  more 
variable  conditions  of  the  atmosphere  impart  all  their 
own  unsteady  influence  to  them.  In  such  cases  they 
sometimes  diaapi>ear  almost  as  soon  as  formed,  while  in 
others,  they  are  no  sooner  formed,  than  they  pass  into 
one  of  the  modifications  of  a  compound  kind. 

(782,)  The  Cumulus  peculiar  to  fair  weather  has  a  The  Cu- 
moderate  elevation  and  extent,  and  a  rounded  surface  of  a  iniilus  pe- 
well-definetl  kind.     Before  rain  it  augments  with  great  f^jj*^^^^. 
rapidity,  and  sinks  to  a  lovver  elevation,  becoming  ileecy  thcr. 
and  irregular  in  its  appearance^  and  with  its  aurfaee  full 
of  protu  be  ranees. 

(7B3.)  The   formation  of  large  Cumuli    to  leeward  Cwntili 
during  a  strong  wind,  indicates  the  approach  of  a  calm  <l^^^i"fc5  » 
with  rain.     When  they  do  not  disappear  about  sunset,  ^Jf 
but  continue  to  rise,  thunder  may  t>e  expected  during 
the  night,       Forster    remarks,  that  when  a  Cumulus, 

*       And  now  the  misti  from  Barth  are  Clouds  in  HenveD  ; 
CliiiLida  iiilovliy  castellating  in  a  calm 
Saiiltmer  thaii  a  Mturm;  while  brighter  hnsathei 
U*(ir  the  whuk  firmaiiiuut  the  breudth  of  blue, 
Becuuse  of  thiit  excessive  isurity 
Of  &J1  tho*e  hanging  snow-white  palaces, 
A  geotb  coatrut,  b\it  with  power  divine* 
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moving  with  the  wind,  has  from  any  cause  altered  to 
tlie  Cumulo  Stratus,  the  change  has  been  uniformly 
attended  with  a  retardation  of  the  motion  of  the  Cloud. 

(784.)  The  Cumulus  appears  to  perform  an  important 
part  in  the  economy  of  Nature.  While  it  screens  the 
Earth  from  the  direct  rays  of  the  Sun,  it  diffuses  the 
solar  light  by  its  multiplied  reflections,  and  conveys, 
moreover,  immense  stores  of  vapour  from  the  place  of 
its  origin,  to  a  region  in  which  humidity  may  be  wanted. 
Several  examples  of  this  Cloud  are  given  in  plates  xi. 
and  xii. 

(785.)  The  Stratus,  or  third  primary  modification, 
has  its  inferior  surface  resting  commonly  on  the  Earth 
or  water.  It  is  properly  the  Cloud  of  night,  and  makes 
its  first  appearance  about  sunset.  It  comprehends  all 
those  creeping  mists,  which  on  tranquil  evenings  ascend 
in  spreading  sheets,  like  inundations  of  water,  from  the 
bottoms  of  valleys  and  the  surfaces  of  lakes  and  rivers. 
It  continues  frequently  through  the  night ;  but  on  the 
return  of  the  Sun,  its  beautiful  level  suri^ce  puts  on  the 
appearance  of  a  Cumulus,  the  whole  mass  rising  at  the 
same  time  from  the  ground.  The  continuity  of  the 
Cloud  is  at  length  broken,  and  it  ascends  and  passes 
away  with  the  appearance  of  the  nascent  Cumulus. 
The  Stratus  has  long  been  regarded  as  the  harbinger  of 
fine  weather.  There  are  few  days  in  the  year  more 
calm  and  serene  than  those  whose  morning  breaks  out 
through  a  Stratus.  In  the  New  World  the  most  mag- 
nificent examples  of  the  Stratus  occur.  Humboldt 
mentions  one  which  filled  the  Valley  of  Caraccas.  It 
appeared  to  be  full  of  water,  and  seemed  to  be  an  arm 
of  the  sea,  of  which  the  adjacent  mountains  formed  the 
steep  shore. 

An  example  of  a  Stratus  is  given  io  plate  xi.  with 
a  nascent  Cumulus  above  it. 

(786.)  In  passing  to  the  consideration  of  the  inter- 
mediate modifications,  the  formation  of  the  Cirro  Cumu- 
lus will  be  found  to  disclose  the  most  beautiful  system 
of  changes.  The  Cirrus  having  remained  for  some  time 
stationary  in  its  proper  region  of  the  upper  sky,  in- 
creases at  length  in  size,  which  is  followed  by  its  de- 
scent into  a  lower  region  of  the  air,  where  it  puts  on  a 
new  character^  from  the  collapsing  of  its  fibres,  and  its 
passage  into  small  roundish  masses,  in  which  its  ori- 
ginal texture  can  no  longer  be  traced.  This  change  of 
condition  takes  place,  either  throughout  its  whole  mass 
at  once,  or  progressively  from  one  extremity  of  the 
cloudy  mass  to  the  other ;  and  the  same  effects  may  be 
traced  with  great  uniformity  in  a  number  of  adjacent 
Cirri  at  the  same  time,  and  in  the  same  order.  In  some 
instances  these  changes  seem  to  be  accelerated  by  the 
approach  of  other  Clouds. 

(787.)  The  sky  presents  a  very  interesting  appear- 
ance when  several  beds  of  these  small  connected 
Clouds  are  seen  floating  at  different  altitudes.  These 
diminish  as  the  eye  follows  them  into  the  blue  ex- 
panse. The  Cirro  Cumulus  is  frequent  in  Summer, 
and  is  attendant  on  warm  and  dry  weather.  On  a  fine 
Summer's  evening,  the  nubeculs  which  compose  this 
Cloud  are  often  large,  well  defined,  and  detached  from 
each  other.  The  whole  sky  is  sometimes  covered  with 
them.  This  Cloud  is  also  occasionally,  but  more  rarely, 
seen  in  the  intervals  of  showers,  and  in  Winter.  It 
either  disappears  in  the  region  in  which  it  is  formed,  or 
by  ascending  in  the  atmosphere,  reassumes  its  original 
oondit  on  of  a  Cirrus ;  or  conversely,  by  sinking  lower 
in  the  sky,  puts  on  tbe  form  of  the  Cirro  Stratus.    In 


stormy  weather,  previous  to  thunder,  a  Cirro  Cumulus    11 
of\en  appears,  composed  of  very  dense   and  compact      * 
round  bodies  in  very  close  arrangement     When  accom-  ^^ 
panied  by  the  Cumulo  Stratus,  it  is  a  sure  indication  of 
a  coming  storm.     Examples  of  the  Cirro  Cumulus  are 
given  in  plates  xi.  and  xii. 

(788.)  The  Cirro  Stratus  appears  to  result  from  the  Hh 
subsidence  of  the  fibres  of  the  Cirrus  to  a  horizontal  Slia 
position,  at  the   same  time  that  they  make  a  lateral 
approach  to  each  other.     Its  figure  is  very  variable.  Vac 
sometimes  consisting  of  dense  longitudinal  streaks ;  and  %E^ 
at  other  times,  when  seen  in  the  distance,  it  puts  on  the 
appearance  of  shoals  of  fish.     Sometimes  the  whole  sky  Mm 
is  so  mottled  with  this  kind  of  Cloud,  as  to  obtain  for  it  had 
the  name  of  the  Mackerel-back  Sky,  from  its  great  resem- 
blance to  the  back  of  that  fish.     It  sometimes  assumes 
an  arrangement  like  discs  piled  obliquely  on  each  other. 
Frequently  it  appears  like  parallel  bars,  and  at  other 
times  with  interwoven  streaks  like  the  grain  of  polished 
wood,  the  structure  of  the  Cloud  inviting  attention  rather 
than   the  form.     In  other  cases  this  Cloud  is  spread 
out  into  plane  horizontal  sheets,  more  or  less  dense.     It 
is  always  thickest  in  the  middle,  or  at  one  extremity,  bot 
diminishes  towards  the  edge.     There  is  a  variety  of  the 
(Houd  which  presents  the  appearance  of  the  Cyma  in 
Architecture. 

(789.)  The  Cirro  Stratus  precedes  wind  and  rain,  and  Gin 
the  approach  of  foul  weather  may  sometimes  be  inferred  8ln 
from  its  greater  or  less  abundance,  and  the  permanent  ^ 
character  it  puts  on.    This  Cloud  is  almost  constantly 
to  be  seen  in  the  intervals  of  storms.    The  waved  Cirro 
Stratus  indicates  beat  and  thunder.  Sometimes  the  C^rro  ^ 
Stratus  and  the  Cirro  Cumulus  appear  to^therin  thesky ;  |^ 
and  they  are  even  seen  to  alternate  with  each  other  in 
the  same  Cloud.     During  these  transitions,  a  multitude 
of  beautiful  phenomena  are  presented  to  the  observer, 
and  some  opinion  of  the  weather  likely  to  ensue  may  be 
formed,  from  the  modification  which  at  last  prevails. 

(790.)  The  Cirro  Stratus  is  the  Cloud  which  com-  Om 
monly  exhibits  the  beautiful  phenomena  of  the  solar  and  ^ 
lunar  halo  ;  and  by  inferences  drawn  from  a  few  obser-  JJJ 
vations,  the  parhelion  and  paraselene  also.     Hence  the. 
reason  of  the  prognostic  for  rain  and  tempestuous  wet> 
ther  commonly  drawn  from  the  halo. 

Examples  of  Cirro  Stratus  are  given  in  the  plates  laal 
referred  to. 

(791.)  The  Cumulo  Stratus,  the  first  of  the  com-  Gn 
pound  modifications,  occupies  a  sort  of  middle  state  ^ 
between  the  Cumulus  and  rain,  and  hence  in  a  varia- 
ble climate  like  our  own,  it  is  by  far  the  most  common  aG 
Cloud  both  in  changeable  and  very  fine  weather.    The  vmj 
Cumulus  seldom  preserves  its  original  character  long,  "^ 
when  the  vapour  surrounding  it  is  in  any  excess.    Ia 
such  a  case,  it  either  expands  spontaneously  as  it  rises, 
into  a  spreading  crown,  with  occasional  irregular  protube- 
rances which  overhang  its  base  in  uneven  or  rugged 
folds,  or  it  unites  with  the  superior  modifications  already 
formed  by  their  descending  on  it.     Sometimes  this  class  Gsi 
of  Cloud  gains  additions  by  lateral  increase,  from  dm  ^ 
Strati  floating  in  the  same  region,  or  by  the  union  of  ^^ 
loose  portions  of  its  own  kind ;  and  compounds  are 
formed  of  diflTerent  kinds,  all  of  which  are  comprised  in 
this  modification.    Banks  and  ranges  of  Cloud,  there- 
fore, of  every  description,  presenting  a  flattish  surface 
and  bounded  by  vertical  or  overhanging  cliffs,  are  to  be 
referred  to  the  Cumulo  Stratus.    Wherever,  amidst  the 
light  and  shade  which  diversify  the  magnificent  scenery 
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of  the  sky,  there  is  what  the  artist  terms  a  recess  tint,  it 
tray  be  presumed  to  result  froin  some  combinations 
Ipeculiar  to  this  modification.  Trees  and  towers,  ma^- 
otiloent  ruins  and  glaciers,  natural  bridges  and  other 
diTersified  scenes,  which  are  sometimes  fancied  in  the 
it  Clouds,  are  in  general  parts  of  the  same  arrangement.* 
Before  thunderstorms  it  seems  frequently  reddish. 

(792,)  ACumulo  Stratus,  well  formed  and  seen  singly 
in  profile,  is  quite  as  beautiful  m\  object  as  the  Cumulus, 
Its  form,  in  general,  may  be  compared  to  a  Boletus,  or  to 
4  fundus  having  a  very  thick  stem  and  protuberant  gills. 
i    Howard  has  occasionally  seen   specimens   constructed 
almost  as   finely  as  a   Corinthian   capital,  the  summit 
throwing  a  well-defined  shadow  upon  the  parts  beneath. 
The  Cumulo  Stratus  is  somelimesof  vast  vertical  dimen- 
sions.    The  finest  examples  of  it  occur  between  the  first 
1^  appearance  of  the  fleecy  Cumulus,  and  the  commeuce- 
^^  me  nt  of  rain,  while  the  lower  atmosphere  is  com  para* 
tively  dry,  and  during  the  approach   of  thunderstorms. 
The  appearance  of  the  Cumulo  Stratus  among  ranges 
of  hills  presents  some  interesting  phenomena.     It  ap- 
like  a  curtain  dropping  among  them  and  enve- 
ing  their  summits,  the  hills  reminding  us  of  the  massy 
'^yptlan  columns  which  support  the  Oat-roofed  Tern- 
fits  of  Thebes   or  TenljTa.     The  more  indistinct  ap- 
pearances of  it  are  chiefly  confined  to  the  longer  or 
shorter  inter\^a!s  of  showers  of  rain,  snow,  or  hail  Exam- 
ples illustrating  this  variety  of  Cloud  may  be  seen  in  the 
plalet  last  referred  to. 

(793.)  Any  of  the  Clauds  belonging  to  the  preceding 
modifications,  whether  existing  in  a  separate  class  at 
swn«  uniform  elevation,  or  in  two  or  more  classes  of  dif- 
ferent altitudes,  may  so  increase  in  magnitude,  as  com- 
Ml  pletely  to  obscure  the  sky ;  or  at  times^  such  an  appearance 
2°^  of  density  may  be  put  on,  as  to  lead  the  inexperienced 
^  observer  to  apprehend  a  speedy  descent  of  rain.  An 
M  mttentiTe  observation,  however,  of  their  phenomena,  has 
H  itidaced  Howard  to  infer,  that  so  long  as  they  preserve 
■  n  sepfirate  existence  in  one  of  these  stales,  no  rain  at  any 
M       time  fiills  from  them. 

R^^  (7^4.)  Before  rain  takes  place,  the  external  charac- 
l^P**' tars  of  the  Clouds  undergo  a  change,  and  their  altered 
11^  coodttions  have  been  found  sufficiently  remarkable  to 
Mjhm,  constitute  the  intermediate  modification  of  Cumulo  Cirro 
»**  Stratus,  vtfl  Nimbus.  When  rain  comes  from  the  upper 
fcgiona  of  the  sky,  it  is  indeed  difficult  to  trace  Ihe  phe- 
^^^-roena  that  occun  All  that  we  can  do  before  the 
ixhX  of  denser  and  lower  Clouds,  is  to  observe,  that, 
great  altitude,  a  thin  light  veil,  or  a  hazy  turbid- 
exists.  When  this  has  considerably  increased,  the 
lower  Clouds  become  diffused,  and,  uniting  at  length  in 
-'I  points,  form  a  uniform  sheet.  Rain  theii  com- 
;nces,  and  other  Clouds  from  windward  passing  under 
sheet,  become  successively  lost  in  it.  When  the 
r  cease  to  arrive,  or  the  higher  sheet  becomes  broken, 
abatement  or   cessation  of  the   rain  is  the  result 


It  miist  bare  been  this  compotinil  modiiication  which  sug- 
I  to  Shaki^aie  the  (bUowiag  ipkndid  ajid  well^knowa  lines. 

Sametimei,  we  s«e  a  Cloud  that's  dragooish  ; 

A  vapour,  sometimef,  like  a  bear  or  lion, 

A  lowered  citadel|  a  peoc!i*at  rotik, 

A  fork«d  moujitain,  a  blue  promoDtory 

With  trees  upon  *t  that  nod  uolu  the  world, 

And  mock  our  eyes  with  air,^ — 

Tjttt  which  is  now  a  horse,  even  with  a  thought 

TTie  rack  dislimas,  and  makes  it  indistinct 

As  water  it  ia  water* 


Niomiy  wear 
ther. 


There  often,  however,  follows  an  immediate  and  great     M*fteor- 
addition  to  the  mass  of  Cloud  ;  but  the  actual  obscurity      ^^^^'' 
is  lessened,  on  account  of  the  readier  passage  the  new  ^"^^v*"^ 
arrangement  affords  to  the  rays  of  light.     On  the  ces- 
sation  of  rain,   the   unbroken   Clouds  below  rise  into 
Cumuli,  the  superior  sheets  put  on  the  varied  forms  of 
the  Cirro  Stratus,  which  sometimes  pass  into  the  Cirro 
Cumulus,     Jf  the   inter\'al   be   lon^   before   the   next 
shower,  some  form  or  other   of  the   Cumulo  Stratus 
appears,  and  sometimes  very  soon  after  the  first  cessation 
of  the  rain. 

(795.)    Forster  remarks,  that  the  formation  of  ihe  Formation 
Nimbus   may   be  best    observed    in    stormy    weather.  ofKimbui 
Cumuli   may  then  be   seen  rising   inlo  mountains  and  l^'**  ob- 
afterwards   chan^n^  into  Cumulo   Strati,   while  long  **'^"*^*^  ^" 
ranges   of  the   Cirro  Stratus  permeate  their  summits. 
After  exiting  for  some  time  in  this  form,  they  increase 
in  irregularity  and  size,  and  at  length  become  of  a  dark 
and  dense  form,  with  a  Cirrose  crown  extending  from  the 
top,  and  ragged  Cumuli  entering  from  below.     In  the 
end  the  whole  resolves  itself  into  rain, 

(796.)  A  distant  shower  in  profile  discloses  the  form-  Distant 
ation  of  the  Nimbus  very  distinctly.     Should  the  Cu-  ihower  in 
mulus  be  the  only  Cloud  present  at  such   a  time,  ils  F'^*^^^  ^li»- 
upper   parts  may  be  observed   to  become  tufted  with  f)"**^***- 
nascent  Cirri.      Adjacent  Clouds  also   approach    and  Jf  the  Nira* 
unite   laterally  by  subsidence,  the  Cirri  increasing,  and  bus  best, 
extending  themselves  upwards  and  by  the  sides.     These 
interesting  changes  are  succeeded  by  the  shower.     At 
other  times  the  Cirro  Stratus  is  first  formed  above  the 
Cnmulus,  and  their  sudden   union  is  followed  by  the 
production  of  Cirri    and  of  rain.     In   either  case   the 
formation  of  Cirri  seems  to  be  proportional  to  the  quan- 
tity of  rain,  giving  an  external  character  to  the  Clond 
by  which  it  is   readily  known  at  great  distances,  and 
which  induced  Mr.  Howard  to  apply  to  this  intermediate 
modificalion    the    name    of  Nimbuj*      When  one   of 
these  is  transported  rapidly  by  the  wind,  very  little  rain 
IS  produced,  but  frecpiently  some  hail  or  driven  snow. 
In  heavy  showers,  the  central  sheet  being  once  formed, 
is,  as  it  were,  warped  to  windward,  the  Cirri  being  pro- 
pagated above  and  against  the  lower  current,  while  the 
Cumuli   arriving  with  the  latter,  cause  it   to  be  aug- 
mented.    H*imboldt  saw    large  drops    of  rain   fall  at 
Cumana,  when  the  sky  was  quite  blue,  and  without  the 
slightest  trace  of  Cloud. 

(797.)  Since  rain  may  be  produced,  and  continue  to  Uscsoftlw 
fall   from   the  slightest    obscuration  of  the  sky  by  the  Cumulus 
Nimbus,  while  a  Cumulus,  or  Cumulo  Stratus,  of  a  ^""1  Cu- 
very  dark  and  threatening  aspect,  passes  on  without  dis-  J***^'^Stra- 
charging  any,  until  some  change  of  state  takes  place,  it  rimof^*'' 
would  seem  as  if  Nature  had  destined  the  latter  as  re-  moisture, 
servoirs,  in  which  water  is   collected    from   extensive 
regions  of  the  air,  for  occasional  and  local  irrigation  in 
dry  seasons,  and  by  means  of  which  it  is  arrested  at 
times  in  its  descent,  in  wet  ones. 

(798,)  The  Nimbus,  although  one  of  the  least  beau-  Nimbuf 
tiful  of  Clouds,  is,  nevertheless,  now  and  then  adorned  »donied  by 
by  the  splendid  colouring  of  the  rainbow,  which   can  **^^'^**«^» 
only  he   seen   in  perfection,  when  the  dark  surface  of 
this  modification  forms  for  it  an  extended  back-ground. 
Examples  of  Nimbi  are  given  in  plate  xii. 

(799.)  Masses  of  Cloud,  however,  frequently  appear, 
which  seem  incapable  of  being  referred  to  any  of  the 

*  Quaiii  uhi  ad  Utrta  abrupta  t^derf  nimbus 
It  mare  per  medium,  misent  heu  prescia  fonge 
Horretcvnt  corda  agnco/U, 
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modifications ;  but  these,  if  they  continue  long  enough 
visible,  generally  assume  some  definite  form  at  last ; 
and  hence  the  difficulty  which  the  young  Meteorologist 
sometimes  feels,  of  fixing  the  modification  to  which  a 
Cloud  belongs.  There  are  Clouds,  indeed,  intermediate 
between  the  Cirrus  and  Cirro  Stratus,  or  between  the 
Cirrus  and  Cirro  Cumulus,  which  seem  not  to  partake  of 
the  character  of  either,  and  which,  therefore,  it  is  not 
easy  to  name.  Loose,  shapeless  portions  of  Cloud 
moving  swiftly  in  the  lower  current  of  the  atmosphere 
are  called  Scud.  Sometimes  a  great  mass  of  Cloud  will 
break  up  into  several  distinct  modifications.  One  was 
seen  by  Howard  which  became  resolved  into  Cirro 
Cumulus,  into  Cirri  spreading  out  into  continuous 
sheets  approaching  the  Cirro  Stratus,  while  flocks  of 
Cumuli  floated  along  in  the  wind  below.  To  become 
acquainted  with  all  these  diversities,  as  well  as  with  the 
more  perfect  examples  of  the  distinct  modifications,  re- 
quires much  diligent  observation.  The  subject  has 
higher  claims  on  our  attention  than  is  commonly  ad* 
mitted,  and  is,  perhaps,  destined  to  attain  a  high  rank 
in  Meteorology.  Nor  should  its  cultivation  be  confined 
to  one  locality ;  it  should  be  extended  to  many  diver- 
sities of  climate,  to  mountainous  and  level  Countries, 
so  that  a  body  of  facts  may  be  collected  to  enable  us  to 
draw  more  general  conclusions  than  we  are  yet  able  to  do. 
(800.)  However  irregularly  the  masses  of  Cloud  may 
seem  to  be  distributed  in  the  air,  the  observer  may 
nevertheless  trace,  in  some  way  or  other,  an  approach 
to  uniformity.  The  general  aspect  of  the  sky,  the  tone 
and  lights  and  shadows  of  the  Clouds,  and  the  laws  of 
the  aerial  perspective  which  govtm  the  whole  concave  of 
Heaven,  each  in  their  degree  tends  to  uniformity,  even 
when  the  masses  of  Cloud  seem  to  be  dispersed  in  the 
utmost  confusion.  It  may  be  remarked  in  the  first  place, 
that  the  Clouds  which  occupy  the  upper  sky,  have  forms 
comparatively  round,  whilst  in  the  middle  regions,  they 
appear  of  an  oval  figure,  and  nearer  the  horisbon  approach 
to  a  linear  form,  as  attempted  to  be  illustrated  in  fig.  1, 
plate  xiii.  On  other  occasions,  detached  masses  may  be 
seen  similarly  disposed  on  opposite  sides  of  the  sky,  exhi- 
biting dimensions  more  contracted  as  they  are  nearer  the 
horizon,  and  becoming  more  extended  as  their  elevation 
is  augmented.  At  other  times.  Clouds  of  an  arch-like  form 
are  seen  to  eonver^  with  beautiful  uniformity  towards 
'  opposite  points  of  the  horizon,  as  in  figs.  2, 3,  and  4 ; 
while  in  oth^r  conditions  of  the  atmosphere,  the  bands 
are  confined  to  one  region  only  of  the  sky,  as  in  fig.  5 ; 
or  sometimes  they  may  be  seen  more  numerous,  or 
better  defined  in  dimensions,  density,  character,  or  colour, 
on  one  side  of  the  sky  than  on  the  other.  Sometimes 
the  points  of  convergence  are  to  be  seen  above  the 
horixon,  and  sometimes  they  are  invisible  below.  At 
other  times  one  only  is  to  be  found  above,  and  the  other 
below ;  or  the  two  points  may  not  be  disposed  opposite 
each  other,  as  in  fig.  6.  Separate  arrangements  of 
Clouds  may  cross  each  other,  each  of  the  series  exhibit- 
ing a  convergency,  as  in  fig.  7.  Sometimes  a  dark  seg- 
ment occupies  a  portion  of  the  sky,  and  Clouds  proceed 
from  it  as  in  fig.  8,  or  at  other  times  as  in  fig.  9.  These 
arrangements  are  sometimes  rapidly  dispersed  by  the 
wind,  and  at  others  are  transported  in  mass  quite  across 
the  celestial  vault.  The  same  band  at  A,  fig.  10,  may 
occupy  a  position  in  the  zenith,  and  at  length  be  found 
on  the  opposite  side  of  the  sky.  Sometimes  the  whole 
region  of  the  upper  sky  is  covered  with  dense  Cloud, 
and  a  perfectly  clear  band  surrounds  the  horizon  ;  but 


oflen  instead  of  this  beautiful  parallel  space,  a  clear  seg- 
ment only  is  seen.  These  and  other  interesting  arrange- 
ments of  the  kind  may  be  seen  in  Nouvel  Aptrpu  tur  la 
Meteorologie,  par  J.  A.  Clos,  Paris,  1828. 

(801.)  Such  arrangements  are  far  from  being  un- 
common even  in  our  uncertain  and  variable  sky,  but 
they  are  most  frequent  in  regions  where  more  uni* 
form  currents  prevail.  Howard  has  recorded  many 
among  the  notes  to  his  Tables,  of  which  the  follow- 
ing are  instances.  "  The  haze,"  says  he,  '*  which  had 
long  occupied  the  higher  atmosphere,  became  arranged 
in  long  parallel  bars  of  Cirri,  extending  North-East  and 
South- West  beyond  the  horizon.  Cirro  Cumulus  pasa^ 
ing  to  Cirro  Stratus  in  bars  from  North  to  South  nearly 
crossed  the  visible  hemisphere.  Bars  of  Cirri,  pointing 
North  and  South,  appeared  to  converge  in  the  horizon. 
Cirro  Stratus,  and  afier  it  Cirri  in  elevated  bars,  stretched 
Nmlh  and  South.  Cirro  Strati  appeared  converging  to 
the  rising  Moon.**  Parry  frequently  witnessed  the  arch- 
like and  continuous  forms  of  the  Clouds  in  the  Polar 
regions,  and  Humboldt  alludes  to  the  same  in  his  Per" 
sonal  Narrative. 

(802.)  An  account  of  an  actual  example  of  the  pro- 
gressive formation  and  appearances  of  Clouds  exhibiting 
this  uniform  arrangement  may  not  be  uninteresting. 
On  the  19th  of  June,  1809,  at  three  a.  m..  Dr.  Qos  saw  the 
sky  very  fine,  but  soon  a  light-striped  Cloud  was  formed 
in  the  West  North-West  quarter,  a  little  elevated  above 
the  horizon.  As  the  Cloud  enlarged,  it  soon  presented  the 
figure  of  a  well-defined  arch  extending  from  West  to  East, 
through  the  Northern  region  of  the  sky,  as  in  fig.  11. 
The  ascending  Sun  at  length  was  concealed  by  the  aich, 
and  insensibly  the  sky  became  flaky  in  the  West,  as  in 
fig.  12,  the  band  becoming  longer  and  deeper,  and  a 
gentle  West  North- West  wind  continuing  to  blow. 
These  flaky  Clouds  progressively  gained  the  Eastern 
region,  until  at  length  the  rudiments  of  another  arch 
was  seen  passing  to  the  South,  enclosing  the  flaky 
masses  between  the  two  bands  as  in  fig.  13.  The 
flaky  Clouds  in  the  West  at  length  dispersed,  leav- 
ing a  small  portion  only  in  the  East,  as  in  fig.  14,  the 
last  formed  band  becoming  at  the  same  time  more  dense, 
the  wind  preserving  its  direction,  but  increasing  in 
power.  The  flaky  masses  in  the  East  at  last  dispersed, 
and  there  remained  at  half-past  six  the  two  bands  only, 
that  on  the  North  being  diminished,  whilst  the  other 
was  enlarged,  as  in  fig.  15.  About  seven,  the  Northern 
band  disappeared,  the  Southern  forming  a  whitish  and 
slightly  dappled  segment  as  in  fig.  16.  At  half-pait 
eight,  the  latter  vanished,  the  West  North- West  and 
North- West  wind  blowing  with  increased  force,  and 
the  sky  continuing  clear  till  noon. 

(803.)  AU  these  phenomena  are  to  be  classed,  honr- 
ever,  among  the  illusions  which  the  atmosphere  so  con- 
stantly presents.  The  face  of  the  sky,  the  aerial  laad- 
scape  which  delights  us  with  its  lovely  forms,  its  snowy 
palaces,  and  its  torrents  of  light,  is  indeed  at  best  but  a 
deceptive  picture,  and  should  be  contemplated  some- 
what in  the  cautious  spirit  of  Geometry.  The  fizst 
visible  impressions  of  the  sky  are  calculated  to  de- 
ceive, and  from  our  earliest  childhood  we  derive  firom  it 
lessons,  which  in  our  riper  manhood  we  are  desirous  to 
unlearn.  The  oefestiai  vault  is  too  often  contemplated 
as  a  magnificent  iuperfieiea,  spread  out  in  beauty  before 
us,  without  considering  that  it  possesses  in  every  way  all 
the  attributes  of  space,  and  that  the  laws  of  a  rigid  per- 
spective are  disclosed  in  all  its  parts.    The  Cloucb  which 
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I  is  Ti|n4  succession  before  uft,  contri  bute  i  n  a  remar k- 
'Me  fk^ree  to  increase  the  deception.  Their  apparent 
movotn^ats  are  essentially  different  from  those  which  are 
fwl,  U(d  ibe  fibres  they  present^  affonl  no  grounds  for 
'  djaeowftng  rheir  proper  dimensions  and  forms,  Masses 
of  TesiciilM-  vapour  that  seem  to  be  traversing;  the  great 
«0iic«TC  of  Hearen  in  a  curve  of  some  order,  may  lie 
teilly  advancing  in  a  uniform  right  line*  The  same 
Cloud  which  to  one  spectator  may  be  g-l owing  with 
lights  to  another  may  be  enveloped  in  shadow.  That 
which  appears  to  be  its  summit  may  be  only  a  portion 
of  its  anterior  edgie ;  while  that  which  seems  to  be  its 
lower  bed,  may  really  be  a  portion  of  its  posterior 
border.  The  young-  observer  must  indeed  apply,  with 
erseverance  and  caution,  to  the  masses  of  Cloud  that  float 
I  die  aerial  regions  above  him,  some  of  the  laws  by  which 
^haa  learned  to  discipline  his  judgment  in  contemplat- 
Rg  the  objects  that  more  immediately  surround  him. 
(804.)  Let  us  cudeavoiir  briefly  to  trace  some  of  the 
enl  changes  a  mass  of  Cloud  undergoes  during  its 
transit  across  the  sky.  In  whatever  region  we  are, 
though  a  level  country  will  display  the  phenomenon 
vutt  strikingly,  if  a  Cloud  appear  in  (he  distant  horizon, 
I  be  brfiught  tou-anls  us  by  the  influence  of  a  steady 
Its  ftrst  appearance,  whatever  be  the  absolute 
aaof  the  Cloud,  must  be  very  small.  By  little 
•v  however,  it  will  rise  in  iheair;  and  if  we 
in  order  to  simplify  the  subject,  that  its  real 
Bttsions  remain  constant  during  the  whole  time 
robaerration,  we  shall  find,  that  as  it»  elevation  in- 
ita  magnitude  will  augment,  and  that  this  altera- 
1  be  accompanied  by  some  modification  of  form. 
fPBBS  of  the  Cloud,  also,  which  at  first  was  very 
tkm,  will  during  tliese  changes  be  accelerated,  seeming 
toadTance  through  tlie  air  in  a  curve.  Arrived^  however 
It  a  certain  point,  its  mag^nitude  will  appear  to  have 
atf-iined  a  max^imum  ;  but  having  passed  that  point,  its 
risioos  will  seem  to  become  progressively  less  and 
i«?mt  its  motion  proceeding  by  slower  steps  and  the  Cloud 
limttiisbin^  successively  in  elevation  ;  until  reduced 
tfiparently  at  length  to  a  very  small  mass,  it  hides  itself 
io  the  opposite  part  of  the  sky  from  which  it  emerged. 
to  this  way  we  may  trace  the  phenomena  of  many 
Cloods,  some  moving  through  the  upper  sky,  and  others  at 
ft  lower  elevation  on  the  right  baud  and  left,  their  mag- 
0itudes,  forms,  and  velocities  varying  in  some  way  every 
iuCaat,  with  their  ever-changing  distance  and  altitude. 

(60^.)  If  we  attempt,  however^  to  analyze  these  inter- 
Mibigr  phenomena,  we  shall  find  that  the  mass  of  Cloud 
^ffii  not  proceed  from  the  horizon  itself;  or  in  other 
was  not  in  contact  with  the  visible  boundary 
us.  Neither  was  the  actual  magnitude  of  the 
icnctiiaf  mass  when  near  the  horizon,  les.^  than  when 
€ww?  our  beads,  supposing  the  absolute  dimensions  of 
the  Clond  to  have  remained  constant  during^  the  time 
T  observation  ;  neither  were  its  movements  slower,  nor 
I  it  really  describe  a  curve  of  any  kind  in  its  progress 
twfli  the  afr.  To  illustrate  these  phenomena,  let 
H  Z  O,  fig.  17,  be  a  vertical  flection  f>f  the  celestial 
vsitli,  passing  tbrough  •:  m  of  the  obser\*er  8  ; 

aod  for  (he  sake  of  simp: ;  ,.-  inquiry,  let  A  G  be 

the  QCtaal  path  of  the  Cloud  passing  through  the  same 
H  Z  O,  the  projection  of  which,  A  ZG,  on   tlie 
atity  of  the  sky,  will  be  tli€  apparent  path  of  the 
Suppose  now  A  G  to  be  divided  into  the  equal 
I  A  B,  BC.  CD,  D  E,  E  F,  and  F  G,  to  denote  the 
unifbriDly  passed  over  in  equal  titne.s  by 


the  Cloud,     In  the  actual  translation  of  the  Cloud  from     M«tooi<»' 
A  to  B,  it  will  seem  to  pass  from  A  to  6  in  tlie  vault  of     ^^^fj* 
the  sky,  in  soine  time  t;  and  in  another  equal  interval,   "^"V^*^ 
while  moving  actually  through  B  C,  it  will  appear  to  de- 
scribe b  c,  but  with  a  velocity  apparently  increased.     In 
like  manner,  when   actually  moving  from  C  to  D,  the 
Cloud's  aiiparent   course  will  be  from  c  to  Z,  with  a 
velocity  still  more  increased.     Ha\ing  passed  however 
D,  or  its  apjmreat  place  in  the  zenith  Z,  the  converse  of 
alt  these  phenomena  will  take  place,  both  as  regards 
elevation  and  velocity,  until  the  Cloud  finally  reaches  G. 

(806,)  Should  the  Cloud  not  move  in  the  same  ver-  When  not 
lical  plane  with  the  observer,  let  A  G,  fig.  18,   be  its  in  sanie 
actual  path,  iiarallel  to  a  diameter,  H  S  O,  of  the  horizon.  ^T^*^ 
If  this  Cloud  be  now  supposed  to  move  from  A  to  G,  P**^^ 
we  shall   find  it  augment  as  before  from  A  to  I,  and 
diminish  from  1  to  G,  but  its  apparent  path,  by  a  welU 
known  property   of  the  sphere,  will  be  a  curve;  and 
although  the  actual  motion  of  the  Cloud  is  constantly 
parallel  to  the  horizon,   it  will,  nevertheless,   be  seen 
more  elevated  in  its  middle  part,  and  lower  at  its  ex- 
tremes, the  apparent  place  of  B,  D,  F  being  at  6,  I,/ 

(807.)  A  bank  of  Cloud  A  B  C,  fig.  19,  in  the  horizon,  Phenomena 
by  ascending  gradually  to  the  upper  sky,  will  become  ^Jli^'^^ 
elongated  like  G  H  I,  and  at  the  zemth  be  extended  to  ^^ 
K  L  M.    Having  passed,  however,  that  limits  it  will  appa- 
rently become  shortened,  as  N  O  P  ;  and,  supposing  all 
other  things  to  remain  the  same,li€come  red  need  at  length 
to  its  original  dimensions  D  E  F,  in  the  opposite  horizon. 

(808.)  If  we  next  suppose  this  bank  of  Cloud  to  be  Phenomena 
resolved  into  three  small  Clouds  A,  B,  C,  fig,  20,  just  ^J^^^/^t^, 
emerging   from  the  distant  sky,  and   impelled  by  the  l}^J^,^^  gn,aii 
same  uniform  breeze,  the  centre  mass  will  pa^s  over  the  Cluudi* 
heod  of  the  spectator  and  be  enlarged  and  eltvated  dur- 
ing its  transit  to  that  point ;  but  afler  passing  the  zenith, 
it  will  diminish  in  size  and  elevation  as  befot*e  described, 
until  it  disappears  finally  at  E,  op^>osite  the  point  from 
which  it  arose.     The  other  Clouds,  A  and  C,   as  they 
mount  in  the  sky,  will  both  be  enhvrgod,  and  have  their 
apparent  places,  G  and  II,  removed  to  a  greater  apparent 
distance  than  before  from  the  central  mass;  but  sinking 
at  length  at  Dand  F,  will  regain  their  original  apparent 
interval  in  the  horizon. 

(809.)  We  are  not  to  suppoee  that  the  visible  horizon  ViaibJe  kv 
which  surrounds  us  forms  the  actual  boundary  ot^  the  "^'j«  *^*** 
cloudy  masses  presented  to  our  view.     A  bank  of  Cloud  Qnuj^?,*. 
that  may  Aeem  absolutely  lost  in  the   furthest  verge  of  g^nt^j  ^q 
the  sky,   may  indeed  be  a  part  only  of  an  enormous  «nirvi«w. 
mass,  extending  very  far  beyond   it;  and  ht-nce,  though 
masses  of  Cloud   may  seem   almost  to  converge  to  a 
single  point,  we  are  not  thence   to  infer  that  they  abso- 
lutely terminate  there.     To  illustrate  this,  let  AB,  B  A',  Pheaoaaenm 
fig.  21,  represent  two  neighbouring  horizons,  each  being  ^^jXbour- 
surrounded  with  its  own  canopy  of  the  sky.     Let  « «' inyfhori* 
denote  also  a  continuous  band  of  Cloud,  parallel  or  not  &oDi. 
paralled  to  the  two  horizons.     Eich  of  the  obst^rvers  at 
O  and  O'  will  hence  perceive  his  own  band,  a  b  or  b' a\ 
bending  to  the  limits,  A  B  or  B  A^  of  his  visible  horizon, 
and  seeming  to  have  a  common  point  of  union  at  B,  the 
intermediate  portion  6  6'  being  seen  by  rwiiher.     To  an 
observer  her  wee u  the  stations  O  and  O',   the  mass  bb' 
will  however  be  visible.     Hence  a  solitary  Cloud  driven 
in  the  direction  a  a\  though  first  seen  at  A,  and  reach- 
ing its  maximum  of  apparent  magnitude  in  the  zenith, 
and  disappearing  on  the  other  side  of  the  horizon  at  B, 
will,    nevertheless,  though   lost  to  the    spectator  at  O, 
again  emerge  out  of  the   same  point  B,  to  the  observer 
x2 
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at  Cy,  as  soon  as  it  has  arriyed  at  V  in  its  actual  course. 
Here  undergoing  the  same  system  of  apparent  changes 
as  it  did  to  the  first  spectator,  it  will  finally  vanish  at  A'. 
It  is  just  in  this  way  that  a  Cloud  sometimes  appears 
to  furnish  other  Clouds  continually,  whereas  the  supply 
really  comes  from  another  sky. 

(810.)  But  it  may  be  advantageous  to  the  young 
Meteorologist  to  put  the  subject  in  another  point  of 
view.  For  this  purpose  let  G  Z  P  Y,  fig.  22,  be  the 
boundary  of  the  visible  horizon,  and  at  some  height 
above  it,  let  there  be  several  parallel  rows  of  Cloud, 
situated  in  a  plane  parallel  to  that  plane.  If  we  limit 
the  inquiry  in  the  first  place  to  the  three  bands  DBF, 
GOP,  H  I  K,  the  second  being  found  in  the  same  ver- 
tical plane  with  the  observer,  will  pass  through  the 
zenith  of  observation ;  and  by  the  same  laws  of  per- 
spective as  govern  a  plane  higher  than  the  eye,  this 
middle  band  will  have  the  appearance  of  descend- 
ing, and  of  being  lower  at  the  parts  most  remote  from 
the  eye ;  and  supposing  its  breadth  to  be  uniform,  will, 
as  it  recedes  from  the  zenith,  diminish  more  and  more 
in  breadth,  as  it  successively  recedes  through  the  sky. 
The  bands  D  E  F  and  H I K,  however,  being  out  of  the 
vertical  plane  of  the  observer,  must  assume  concave 
forms,  bs  def,  hik,  diminishing  likewise  in  breadth 
towards  G  and  P,  where  they  will  seem  to  unite  with 
the  other  band.  In  like  manner  by  supposing  other 
bands,  ABC  and  L M  N,  to  exist,  they  will  be  found  to 
put  on  the  appearances  of  a6c  and  Imn;  and  hence 
the  whole  system  of  parallel  bands,  however  numerous 
they  may  be,  will  all  appear  to  converge  and  meet  in 
opposite  points  of  the  horizon  at  G  and  P.  That 
arrangements  of  this  sort,  exhibiting  the  most  perfect 
uniformity,  are  sometimes  visible  in  this  Country,  may 
be  seen  by  referring  to  the  Edinburgh  Journal  of 
Science,  vol.  x.  p.  33. 

(811.)  Let  us  next  imagine  another  observer  to  be 
situated  at  p,  and  of  course  with  another  visible  horizon 
surrounding  him.  Of  the  parallel  bands  of  Clouds  be- 
fore adverted  to,  the  portions  actually  existing  over  his 
horizon  will  beBC,  EF,  OP,  IK,  and  MN;  but 
the  apparent  positions  of  these  will  be  6'  cf,  tff\  c'p, 
i'  l^  and  m!  n',  all  springing  as  it  were  from  a  common 
point  O,  and  all  widening  as  they  seem  to  ascend  in  the 
sky.  How  different,  therefore,  the  appearance  of  the 
$ame  portions  of  these  bands  to  the  two  observers  !  To 
the  spectator  at  O,  they  will  seem  to  spring  up  from  p^ 
diverging  in  one  direction;  while  to  the  other  ob- 
server at  P,  they  will  arise  as  it  were  from  O,  and  di- 
verge directly  opposite.  The  phenomenon  at  P  will 
account  for  those  singular  forms  of  Clouds  which  seem 
to  spring  up  from  the  horizon,  resembling  a  human  hand. 
If  the  parallel  bands  be  of  less  extent  than  the  visible 
horizon,  they  will  still  exhibit  the  same  tendency  to  con- 
vergency,  but  may  not  meet. 
Farthcrr  il-  (812.)  To  illustrate  further  the  phenomena  of  the 
lustration  of  great  banks  of  Cloud  before  adverted  to,  let  A  R  B,  fig. 
CT^banks  23,  denote  the  horizon,  and  A  B  a  large  bank  of  Cloud 
^  ^^  extending  beyond  its  limits.  Should  this  bed  have  one 
uniform  thickness,  the  laws  of  perspective  will  neces- 
sarily cause  its  extremities  to  appear  depressed ;  so  that 
sup|)Osing  H  O,  fig.  24,  to  be  the  horizon,  and  H  A  B  O 
a  portion  of  the  real  mass  of  Goud  whose  altitude  or 
.thickness  is  H  A  or  O  B,  its  appearance  must  be  that  of 
the  segment  H  C  O,  the  highest  part  being  at  C,  and  the 
points  A  and  B  appearing  to  unite  in  the  horizon  with 
UaudO. 


(813.)  Sometimes  the  whole  of  the  upper  aky  k 
shrouded  with  very  dense  Clouds,  the  lower  sky  through 
the  whole  range  of  the  horizon,  being  perfectly  deur. 
This  arises  from  the  base  of  the  cloudy  mass  being  of  • 
less  extent  than  the  visible  horizon.  Thus  if  AB,  fig'. 
25,  be  the  extent  of  the  Cloud,  and  HO  that  of  the 
horizon,  unless  the  elevation  of  the  Cloud  be  very  small* 
the  points  A  and  B,  though  apparently  depressed,  will 
not  seem  to  meet  the  horizon ;  and  intervals,  H  A  and 
B  O,  of  clear  sky  will  exist  all  around.  Should  thft 
horizontal  extent  of  the  Cloud  be  equal  or  greater  than 
the  horizon,  its  extremities  will  seem  to  coincide  with  it; 
and  the  whole  celestial  concave  be  covered  with  Cbud  as 
in  fig.  26. 

(814.)  Sometimes  one  extremity  of  a  Cloud  may 
appear  to  touch  one  side  of  the  horizon,  while  the  other 
side  remains  clear,  fig.  27.  In  this  case  the  Cloud  may 
appear  to  coincide  at  H,  fig.  28,  but  its  horizontal  extent 
being  insufficient  to  extend  to  O,  the  effect  of  per- 
spective will  cause  B  to  be  depressed,  but  not  snflB- 
ciently  to  make  it  apparently  coincide  with  O,  and 
hence  a  clear  space  from  B  to  O  will  remain. 

(815.)  At  other  times  a  large  bank  of  Cloud  will 
seem  to  begin  at  one  verge  of  the  horizon,  and  continue 
to  some  distant  point  opposite,  as  A  B,  fig.  29,  when 
other  detached  Clouds,  C  and  D,  may  be  seen  filling  up 
the  remaining  interval  of  sky,  the  last  of  which  appears 
to  coincide  with  the  opposite  point  of  the  horizon,  the 
apparent  phenomena  being  as  fig.  30.  Clear  interval 
will  be  seen  between  B  C  and  C  D. 

(816.)  In  some  conditions  of  the  sky,  we  see  masses 
of  Cloud  disposed  in  continuous  and  nearly  uniform 
beds,  retiring  successively  behind  each  other,  the  shaded 
and  lower  parts  of  one  bed  hiding  successively  the 
lighter  and  upper  parts  of  a  more  distant,  but  appa* 
rently  lower  bed.  These  beautiful  appearances  may  be 
explained  as  follows:  Let  C,C,C,C,  fig.  81,  be  four 
masses  of  Cloud  at  equal  or  unequal  intervals,  the  k)wer 
beds,  A  B,  of  each  being  in  shadow,  while  their  upper 
parts  are  illuminated  by  the  Sun  at  S.  Now  althoagb 
thesedifferent  masses  of  Cloud  maybe  disposed  at  the 
same  elevation,  their  apparent  places  will  be  by  no 
means  the  same,  each  mass  appearing  successively  at  a 
lower  elevation,  in  proportion  as  it  is  more  distant.  Us 
C^C^C,C^  Hence  the  lower  bed  of  the  first  may 
conceal  the  upper  bed  of  the  second,  the  lower  bed  oi 
the  second,  the  upper  bed  of  the  third,  and  so  on ;  the 
whole  arrangement  putting  on  the  appearance  of  steps, 
and  producing  the  most  beautiful  varieties  of  light  sjid 
shade. 

(817.)  It  is  in  the  calmest  states  of  the  atmosphere^ 
or  when  no  actual  current  prevails,  that  the  least  regu* 
larity  exists,  the  effects  of  a  moderate  wind  being  always 
to  bring  the  masses  of  wind  that  may  be  floating  in  the 
air,  into  something  like  order.  However  great  indeed 
may  be  the  regularity  of  a  cloudy  sky,  it  is  difficult  not 
to  find  some  traces  of  uniformity  in  it. 

(818.)  We  are  unable  in  the  present  condition  of  our 
knowledge  to  offer  an  accurate  estimate  of  the  mean  alti- 
tude  of  the  Clouds,  taken  either  in  their  separate  modifica- 
tions, or  as  one  great  mass  of  vesicular  vapour  surround- 
ing the  Globe.  Contemplated  in  the  latter  point  of  view, 
it  would  seem  probable  that  the  mean  altitude  of  the 
whole  vesicular  mass,  bears  some  relation  to  the  mean 
conditions  of  vapour  in  the  air,  both  as  regards  its  in- 
crease  from  the  Equator  to  the  Poles,  and  from  the  sur- 
fooe  of  the  Earth,  through  the  higher  regions  of  the 
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•tOMPpheit ;  but  Clouds  exist  through  a  wide  range  of 
devalion*  from  the  gjoynd,  which  many  of  them 
•etiially  gf«SEe,  up  to  the  lofty  regions  where  the  bng 
tines  of  Cirri  exist ;  nor  are  we  sure  that  the  highest 
we  are,  zie  the  highest  that  really  exist. 

(819.)    Nothing   can  be   more  deceptive   than   oyr 
Bs  respecting  the  altitudes  of  Clouds.     Their  an- 
el^vattons  can  in  no  way  assist  us»  since  the  dif- 
ent  modtficatioDS  sometimes  appear  inverted  in  the  sky. 
"I  have  seen/'  says  Forstcr,**  the  Cirrus  in  tufLs  moving 
along  rapidly  In  the  wind  below  Cirro  Cumulus^  and  even 
Cumulus  in  a  higher  region,'*  and  we  know  too  little  of 
Meteorology  to  determine  whether  the  phenomena  be  ap- 
parent or  real;  although  the  probability  is  that  it  isappa- 
^  it^aa  the  following  illustration  will  prove.    Let  A,  BtC 
_^»S^,  plate  xiii.,  denote  respectively  the  absolute  positions 
tif  the  Cirrus,  the  Cirro  Cumulus,  and  the  Cumulus^  the 
Cirrus  having  really  the  highest  elevation,  and  the  other 
two  Clouds  occupying   their  proper  positions  below. 
To  the  spectator  at  S,  the  Cirro  Cumulus  and  Cumulus 
will  appear  projected  on  the  sky  at  B'  and  C  ;  whereas 
ibe  apparent  place  of  the  Cirrus  will   be  at  A',  below 
gffmmtlif  the  other  two  Clouds.     Again,  **  I  remarked,'* 
eoottnues   the   same   active   observer,    **  a  long  Cirrus 
moving  rapidly  along  in  a  North  wind,  not  lengthways, 
but  abreast.     At  one  end  of  it,  fibres  pointed  backward 
to  the  North,  while  at  the  other  they  pointed  to  the 
East.     Higher  up,  light  Cumuli  passed  over  from  the 
South;  and  higher  still  were  flimsy,  ill-defined  masses  of 
CSfTO  Cumulative  Cirro  Stratus  in  an   air  comparatively 
ealm;  but  they  were  found  to  be  passing  over  gently 
ftom  Nortli  to  West."     Anomalies  like  these  frequently 
occur  in  (he  pursuit  of  Meteorology. 
^      (SSO.)  The  inhabitants  of  level  plains  are  less  able  to 
» of  the  altitudes  of  Clouds  than  those  of  mounlain- 
I  regions.    In  Swiaserland,  for  example,  the  mountains 
^ofiej)  intersected  in  calm  weather  by  horizontal  bands 
^  of  Clouds,  whose  inferior  borders  are  so  uniformly  termi- 
naied,  as  to  render  the  smallest  change  of  altitude  imme- 
diaiely  perceptible.    So  constant,  indeed,  are  these  condi- 
tioos  of  elevation,  at  times,  that  they  remain  for  days  sus- 
pended at  Dearly  the  same  height.    In  ascending  the  sides 
of  Bsouii tains,  the  traveller  frequently  passes  through  xones 
of  Ooads,*  and  rising  at  length  above  them,  beholds  the 
Tipours  of  which  they  are  composed  spread  out  in  gentle 
Qxklulations  below  him.  Mountains  therefore,  or  points  on 
their  suriaoes,  form  a  sort  of  scale,  by  which  at  least  the 

•  Tbc  following  extimct  from  Evclyn'n  Mcmoin  will  be  read  with 

ma%  althou|^h,  a^  another  able  writer  remarkx,  it  should  remind 

rcadef  of  a  lubUmer  picturi;  in  Bijmet^»  Sacred  Theory  of  the 

"Next  morning  we  rod  by  Monfe  Pientioj  or,  as  vulgarly 

liM<e  ManiumtatOj  which  is  of  an  excessive  height^  efer  and 

M^af  Above  any  ClowdA  with  its  snowy  heaJ^  till  wc  had 

Id  the  inn  at  Badteofany,  built  by  Ftrd^*  the  greate  Dukeiot 

rtcfreshmcat  of  travellers  in  no  inhosi)itable  a  place.  An 

ve  exiUfted  a  very  thick,  solid,  and  dark  body  of  ClowdH, 

Ldce  rocki  at  a  litUc  distancet  which  losU'd  nearc  a  mile 

;  they  were  dry  misty  vapours,  hunging  undiss$olvcd  for 

oaie,  and  obscuring  both   the  sun  and  earth,  so  that 

to  be  in  the  sea  rather  than  in  the  Cloudea,  till^  having^ 

it,  we  came  into  a  most  serene  heaven,  aai  if  we  had 

human  convenation,  the  mountain  ftp[iearing  more 

_  and  than  joyn'd  to  any  other  hills,  for  we  could  |ier- 

■aUiiv^  bat  a  sea  of  thick  Clouds  row  ling  under  otu-  keie  like 

and  tlieo  suffering  thee  top  of  some  other 


mdimMtamm  to  pevfie  through,  which  we  could  discover  many  miles 
fliT  I  Stti  bfhraeoe  lOfiie  Dieaches  of  the  Cloudea  we  could  see 


villaget  of  the  subjacent  Country.    This  was   one 
at|  imm,  and  altogether  iuiprising  objects  that 


elevations  of  the  denser  sort  of  Clouds  may  be  mea- 
sored;  but  we  know  of  no  example  of  its  application, 
eicepiing  the  limited  observations  of  Mr,  Crosthw&ite  on 
Skiddaw ;  the  comparatively  low  elevation  of  that  monn- 
tain  allowing  by  far  the  greater  proportion  of  Clouds  to 
pass  above  it.  These  observations,  continued  for  five 
yearSh  are  contained  in  the  following  Table : 

Table  CXLI. 


Meteor* 
ology. 


AllitttdciorCkmd*. 

Nimbet 

of 
Cloud*, 

Altitudes  of  Cloadfl, 

Number 

of 
Claudd. 

From      0  to  100  yards 

10 

Ftom  600  to   700  yards 

416 

!00to200 

42 

700  to  800 

367 

200  to  300 

62 

800  to   900 

410 

300  to  400 

179 

900  to  1000 

618 

400  to  500 

374 

1000 to  1050 

419 

500  to  600 

486 

Above  lOSO  yards. 

2098 

Hence  it  appears,  that  the  mtmher  of  Clouds  ahotit 
1050  yards,  were  to  the  number  htlow  that  elevation, 
as  2098  to  3283»  or  as  10  to  16  nearly.  The  theory  of 
Howard  not  being  known  at  the  time  these  observations 
were  made,  the  modifications  could  not  be  recorded, 

(82  L)  Riccioli  in  his  frequent  determinations  of  the  Actual  in<?a- 
elevalions  of  the  Clouds  by  actual  Trigonometry,  never  *"^^^P** 
funnd  them  to  reach  above  4440  fathoms.   Bou^uer  places 
among  the  most  elevated  Clouds,  those  which  he  has  seen 
to  pass  300  or  400  fathoms  above  Chimborazo.     The  Remarks  of 
CloudSj  however,  which  sometimes  mingle  witli  the  smoke  BougutT. 
of  volcanoes  in  that  region,  rise,  he  thinks,  750  or  850 
fathoms    higher.      Humboldt   remarks,  that  the  large  Uumboldt. 
Clouds  wliieh  the  inhabitants  of  the  plains  of  South 
America  see  above  them  in  the  air»  are  contained  In  an 
atmospheric  felratum   of  between  1000  or  2000  metres* 
elevation.     Gay  Lussac  supposes  the  principal  mass  of  Gay  L«i»- 
Clouds  to  be  sustained  at  a  height  between  1 50U  and  kac  and 
2000  metres,     Dalton  has  fonnd  Cirri  from  three  to  five  I>*lt'>a  ca 
miles  above  the  Earth  ;  and  even  from  the  loftiest  of  the  jlj^*^^^  *** 
Andes,  there  are  always  to  be  seen  delicately  formed 
Clouds  of  this  modification  pencilled  on  the  sky.     The 
Clouds   of  the  mackerel-back  sky  appeared   to  Dakon 
almost  as  distiint  from  the  top  of  a  high  mountain,  as 
from  the  valley  beneath.     Aeronauts  have  ascended  so  Aeronauts, 
high  that  the   large  Cumuli  formed  in  the  lower  sky 
have  appeared  like  "  small  silvery  specks/'  but  no  one 
has  ever  approached  the  lofty  regions  where  the  lighter 
modifications  abound.     Gay  Lussac  and  Biot  found  at  ^'^t^*'*^*l 
the  height  of  4000  feet  a  horizontal  stratum  of  Clouds,  ^"'^^J^[^ 
whose   upper   surface  was   formed  into  gentle   swells. 
But  all  these  measures  are  too  vague  and  undefined  to 
satisfy  the  present  wants  of  Meteorology.     The    pro- 
gress of  this  department  of  knowledge  may  eventually 
disclose  to  us,  not  only  the  mean  altitude  of  the  Clouds, 
but  help   us   to  inquire,  whether  the  different  modifi- 
cations do  not  vary  in  elevation  with  the  climate   and 
the    season,    and   have    not   different    elevations  over 
different  soils,  and  whether  the  sea  does  not  modify  in 
some  way  the  altitudes  of  the  Clouds  that  pass  ahove  il. 
Leslie  has  made  an  ingenious  theoretical  attempt  to  de*  Leslit«*!i 
termine  the  mean  altitude  of  the  Clouds,  by  means  of  a  tbtsoretical 
formula  founded  on  certain  considerations  of  the  den-  *Jf*'^r** 
sity  and  hygrometric  conditions  of  the  air.  cLuIstm^ 

(822,)    While  these  difficulties  exist  respecting  the  u^^t  be  de- 
proper  altitudes  of  the  Clouds,  our  judgments  become  in  tmmiatfd. 


1^ 


METEOROLOGY. 


a  greater  degree  perplexed  with  regard  to  their  dis- 
tances. The  union,  indeed,  is  so  intimate  between  dis- 
tance and  magnitude,  that  it  is  necessarj  one  of  these 
elements  should  be  known,  before  the  other  can  be  de* 
termined.  If  a  Cloud  be  presented,  and  an  imaginsry 
right  line  be  drawn  from  the  station  of  the  observer  to 
the  surface  of  the  Cloud,  no  estimate  can  thence  be 
formed  respecting  its  distance.  Clouds  are  seldom  so 
stationary  as  to  permit  the  ortlinary  Trigonometrical 
methods,  by  two  observers  taking  angles  of  elevation 
at  the  extremities  of  a  known  base,  to  be  applied  to  them 
with  any  thing  like  success.  The  apparent  position  of 
a  Cloud  in  the  celestial  concave  can  in  no  way  assist  UB 
in  determining  its  distance  from  us.  To  the  observer 
at  O,  fig.  4,  plate  viii.,  the  Clouds  C  and  C^  have  both 
the  same  apparent  place  P,  and  consequently  no  esti- 
mate can  be  formed  of  the  distance  of  either,  if  indeed 
other  circumstances  permit  us  to  distinguish  one  Cloud 
firom  the  other. 

(823.)  An  example  of  a  deception  with  regard  to  dis- 
tance frequently  takes  place  during  a  shower, — the  rain 
falling  nearer  to  us  than  we  expected.    For  suppose  the 
real  place  of  the  Ck>ud  to  be  at  i,  fig.  20,  plate  xiii.,  while 
its  apparent  place  is  at  I,  the  observer  imagines  the  shower 
will  descend  firom  I,  whereas  the  real  place  where  it  falls 
will  be  i.  It  may  indeed  be  inferred  generally,  that  Clouds 
are  almost  always  much  nearer  to  us  than  they  appear. 
Jfagnitades      (824.)  The  magnitudes  of  Clouds  are  open  likewise 
ofC^^    to  equal  uncertainty.    A  single  mass  of  Cloud  may  con- 
•|^j^\J|^^  sist  of  only  a  few  atoms  of  vesicular  vapour,  or  it  may 
'  extend  far  beyond  the  limits  of  the  visible  horizon,  por- 
Thmr  tCbao-  ^°"*  ^^  '^®  **""*  Cloud  affording  an  object  of  contem- 
hite  dimen-  P^^^^^n  to  Ac  inhabitants  of  very  distant  places.    There 
sions  cannot  seems  no  method  of  deducing  in  practice  the  absolute 
l>e  deduced  dimensions  of  Clouds  firom  their  apparent  dimensions ; 
from  their    nor  are  we  able  at  any  time  to  contemplate  more  than 
two  of  these  dimensions,  the  third  being  either  con- 
cealed entirely  from  our  view,  or  so  alter^  from  posi- 
tion, as  to  prevent  us  from  arriving  at  any  definite  con- 
clusions respecting  it. 

(825.)  The  apparent  magnitude  of  a  Cloud  may  vary 
either  from  alteration  of  distance,  a  change  of  its  abso- 
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S^?**"!      lute  dimensions,  or  from  diflFerence  of  elevation.     Sup- 
vaiying.       P^«  ^  ^»  %  1^,  plate  xiiL,  to  be  a  Cloud  of  some 
Illustration,  determinate  form,  whose  actual  path  in  the  air  is  G  A. 
To  the  spectator  at  S,  this  Cloud  will  appear  projected 
on  the  sky  in  G/;  and  if  we  suppose  the  real  magni- 
tude of  the  Cloud  to  remain  unchanged,  during  the 
whole  time  of  observation,  at  the  moment  the  Cloud 
occupies  the  position  EF,  its  place  on  the  celestial 
vault  will  be  ef;  and  when  it  arrives  at  D  E,  its  appa- 
rent length  on  the  sky  will  be  Z  e.     While  the  Cloud 
therefore  has  preserved  a  constant  length  during  its 
absolute  translatk>n  firom  G  to  D,  it  will  have  seemed 
every  instant  to  have  increased  in  length,  in  its  passage 
from  G   to  Z,  and   during  the  time  it   occupies  the 
zenith,  it  will  seem  greater  still.     As  the  Cloud,  how- 
ever, gradually  retires  from  that  point,  its  apparent  mag- 
nitude will  go  on  diminishing,  until  it  is  reduced  to  its 
^V^?S^  oi^ginal  dimensions  at  A.     An  apparent  change  of  vo- 
of  Yolu^*  lume,  therefore,  is  no  evklence  that  any  alteration  of  the 
nocTMieiice  &^>8olute  dimensions  of  a  Cloud  has  taken  place.     The 
that  an  ab>  apparent  magnitude  of  a  Cloud  may,  however,  sometimes 
flo]ut»  be  less  in  the  upper  sky,  than  in  a  lower  regkni  thereof; 

» <»  and  the  point  in  the  sky  where  a  given  Cloud  may  have 
the  greatest  apparent  magnitude,  will  depend  ou  the 
particular  figure  of  the  Cloud. 


(826.)  We  are,  in  like  manner,  incapaUe  of  jndginfp    1 
of  the  real  forms  of  Clouds.    There  must,  indeed,  be  a 
great  diflference  between  the  real  and  appacent  forms  e^  /" 
the  same  Clond,  nor  can  we  by  any  means  deduce  OMr  ^ 
firom  the  other.     The  forms  of  Clouds  must  neces-  thi 
sarily  be  subject  to  considerable  dianges  from  a  variety  of  is 
causes,  some  of  which  are  absolute  and  others  only  afipa^.  ^ 
i^nt    The  absolute  changes  are  those  which  result  fipOA,  ^ 
a  real  alteration  in  the  whole  mass  of  Clond,  and  tk* 
apparent  those  which  arise  from  altered  circumstances  of 
position.     The  same  Cloud,  it  is  manifest,  must  put  on 
difierent  appearances  in  difierent  positions ;  and  to  ^^^ 
ferent  observers  at  the  same  instant,  it  must  present  diver 
sities  of  form.     Nor  do  these  changes  relate  to  figure  only- 
but  to  colour  and  all  the  varieties  of  light  and  shade. 

(827.)  Supposing  no  absolute  change  of  form  to  take  Bl 
place,  an  alteration  of  position  in  a  Cloud  must  at  once.*'' 
conmiunicate  some  Aversity  of  appearance.    The  same;^ 
Cloud  at  20^  of  elevation  cannot  present  the  same  fomiraii 
and  the  same  disposition  of  light  and  shade,  as  when  it 
has  attained  an  elevation  of  3^.     At  the  first  elevatioa 
A,  fig.  5,  plate  viii.,  may  appear  to  be  its  loftiest  sum- 
mit ;  but  at  the  second,  B,  in  a  much  lower  region  of 
the  Cloud,  may  seem  to  be  so.    The  whole  surfiiee 
visible  from  A  to  C  in  the  lower  Cloud,  becomes  changed 
from  B  to  D  in  the  higher.    The  entire  aspect  of  the 
Cloud  may  from  this  single  circumstance  be  changed* 
A  current,  moreover,  by  transporting  the  whole  mass  of  •  21 
Cloud  from  one  region  of  the  sky  to  another,  without  j" 
any  absolute  change  of  elevation,  must  produce  sone.oJ 
changes  in  its  appearance;  and  an  alteratwn  of  wind  of 
may  bring  new  surfaces  into  view.  ^ 

(828.)  But  the  absolute  form  of  a  Cloud  may  chaag»  ^ 
every  instant,  either  by  new  accessions  of  vapour,  or  by  ,^ 
parts  of  the  Cloud  being  dissolved.     The  density  wiH  nc 
thus  be  varied,  and  the  position  of  the  centre  of  gravity  nu 
become  sensibly  changed,  and  its  buoyancy  altogether  ^ 
altered.     Its  stability  also, — an  inquiry  which  has  bees  ^ 
hitherto  singularly  neglected,  must  during  these  interest-  c< 
ing  transitions  be  every  moment  altered.     Sudden  coBf-  gr 
densatioos  may  so  far  alter  the  circumstances  of  a  Cloiid,  ^ 
as  materially  to  change  the  conditions  of  its  equilibrium ; 
and  cases  may  occur  wherein  a  stable  equilibrium  nMy 
be  converted  into  one  that  is  unstable,  or  vice  venfl,  aad 
thus  prepare  the  way  for  new  variations. 

(829.)  The  action  of  a  current  may  also  coromnM-  A 
cate  to  a  Cloud  a  rotary  motion  about  a  vertical  aaie»  n 
and  thus  by  another  mode  disclose  new  surfaces  to  view.  ^ 
To   persons  situated  in  different  localities,  the  sanoe  ^ 
Cloud  must  present  very  difierent  appearances,  not  oal^  n 
with  regard  to  its  entire  form,  but  also  in  the  arrange-  CI 
mcnt  of  its  parts.    Thus,  in  fig.  6,  plate  viii.,  a  Ckiudt  F 
may  be  placed  between  the  observers  A  and  B.    To  one 
of  them.  A,  the  surface  presented  may  appear  iDuminatedTy, 
by  the  Sun,  while  the  other  surface,  to  B,  may  be  ci»-& 
tirely  in  shadow.     The  general  forms  of  the  two  sot-  •« 
faces  may  also  be  very  difierent;  and  as  the   Cloud 
moves  towards  one  spectator  or  the  other,  new  pheoi^ 
mena  must  be  continually  disclosed. 

(SSO.)  Very  ofien,  what  appears  to  be  the  superior  Jk 
limit  of  a  Ctoud,  is  no  other  than  the  border  which  k  le 
nearest  to  the  eye ;  whilst  that  whKh  we  regard  as  the  ^ 
inferior  bed,  is  really  the  edge  most  removed  firom  Iko  q 
observer.    Thus  in  fig.  7,  though  S  be  really  the  sum- 
mit of  the  Cloud,  to  the  observer  at  E,  the  point  A  will 
appear  the  most  elevated ;  and  B,  which  is  only  the  pos- 
terior  border  of  the  Cloud,  will  seem  to  piit  on  Um 
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of  ha  base,  TTie  aatne  system  of  Clouds 
may  hence  appear  to  one  observer  under  very  different 
ciirumstances  from  what  they  do  to  another. 

(^31)  A  Cloud  when  transported  by  a  current,  will 
always  exert  an  effort  to  g;et  itu  greatest  horizontal  axis 
into  the  direction  of  the  wind  ;  and  hence  the  course  of 
thr  wind  ou^ht  to  determine  the  direction  of  the  greatest 
horizontal  dimension  of  a  Cloud.  A  current  may  so 
dd  as  to  cause  a  Cloud  to  advance  or  recede  in  a  rii^ht 
line  from  the  eye  of  the  obscr\er,  und  thus  give  lo  it  the 
tppcarence  of  being  stationary.  Thus  while  seeming  to 
bf  at  rest  as  a  mass,  its  apparent  figure  and  magnitude 
may  undergo  considerable  changes  merely  from  altera- 
tion of  distance. 

(fe532.)  The  apparent  permanency  and  stationary 
aspect  of  B  Cloud,  is  often  an  optical  deception,  arising 
from  the  solution  of  moisture  on  one  side  of  a  Cloud* 
as  rapidly  as  it  is  precipitated  on  the  other  This 
phenomenon  continually  taking  place  among  moun- 
or  upon  hills  by  the  f^ea  side,  the  Clouds  upon 
their  «UTnmit5  appearing  immovable,  while  a  strong 
wind  has  been  acting  upon  them  all  the  lime.  The 
lur  tninsportcd  by  the  wind,  is  precipitated  by  the 
contact  of  the  mountain  ;  and  when  carried  beyond 
cause  of  condensation,  it  again  exhales  and  dis- 
ippcmrs.  Similar  causes,  Mr.  Daniell  remarks,  may 
opemie  on  either  side  of  the  planes  of  precipitation,  at 
tlttTertnt  altitudes  in  the  atmosphere,  the  vapour  being 
rontinually  condensed,  and  as  continually  redissolved  in 
Cbe  act  of  precipitation,  the  Cbud  remaining  all  the 
time  stationary  and  unchanged, 

(S33.)  Another  effect  of  an  analogous  kind   is  that 

wlierein   a  long  succession  of  Clouds  continues  to  roll 

oQwird  from  the  diFlant  horizon,  without  appearing  to 

be  fthlc  to  pass  beyond  a  particular  point.     In  the  Xtb 

rolume  of  the  Edinburgh  Journal  of  Science,  reference 

b  mode  to  a  case  of  this  sort,  at   Mount    Edgecombe 

in   Devonshire,  an  illustration  of  which  is  given  in  fig. 

1:1,   plate  ix,     "About  noon,    on   the    11th    of    May, 

a  Cirro  Camulus,  of  a  very  dense  and  definite  character, 

pcrceircd  to  come   from  the  verge  of  the  Western 

in  witb   n  moderate  %'elocity,    and    dfler   passing 

i!  a  small  elevation  above   the  woody  summit  of  the 

mount,   vanished   in   the  pnre  and   cloudless  air  over 

iiw  low  er  on  the  distant  promontory.    The  moving  mass 

fermed  a  continuous  Cloud,  accommodating  itself  to  all 

file  changes  and  iueqnalities  of  the  land,*   Over  the  sea, 

lunrrver,  not   a    Cloud   was  to  be  seen ;    but  on  the 

btteni  side,  nearly  over  the  flag-staff,  the  Cloud  was 

perceived  to  form  again,  and  with  a  steady  and  uniform 

velocity  to  roll  its  volumes  at  nearly  the  same  elevation 

ibove  the  land,  until  it  was  again   lost  in  the  furthest 

itfge  of  The   Eastern  sky.     From  the   West,  theretbre, 

tliere  continued  incessantly   to  come    forth    large  and 

liable  volumes  of  Cloud,  which  became  dissolved  in  the 

juftt  where  the  sea  began   to  exercise  its  influence 

them;  and  where  the  water  lost  its  power,  just 

the  flag-staff,  the  vapour  became  again  condensed ; 

»tliit  over  the  sea,  between  the  extremities   of  the 

'  a   pure   and  cloudless   sky  prevailed;  whilst 

e  land,  on  both  sides,  th*  moving  masses  con- 

tLiutd  Liieir  courses  for   upwards  of  two    hours.     It 

*as  tnfjsl  interesting  to  watch  the   gradual    piogress 

of  ihe  Clund  on  the  Western  side;  how  steadily  it  ad- 

Ttoet<l  with  the  gentle  South-West  wind  ;  how  it  main- 

^  A  OTuU  poftion  only  of  the  kad  ii  «ltown  in  the  figuft* 


tained  its  chBracter  and  form  up  to  a  particular  point ;     Meleoi¥ 
and  how  soon  it  became  lost  in  the  brilliant  expanse  of      ^^^fCf- 
sky,  when  the  temperature  of  the   sea  began  to  exercise  ^"^v^*^ 
it:?  power.     Now  and  then  a  denser  portion  of  the  mov- 
ing column  would  detach  itself  just  before  it  reached  the 
tower,  and,  passing  on  with  the  breeze,  seemed  to  main* 
tain   an   ineffectual  struggle  with   the  influence  of  the 
water  below  ;  but   gradually  losing  its   dimensions  and 
form,  would  at  lai^t  vanish."  Fig*  11  is  a  case  of  a  similar  Other 
kind,  but  the  Clouds  were  formed   in  detached  masses  *^^*""P^^'* 
on  the  right-hand  hilL     In  fig.  13,  the  Clouds  appeared, 
on  the  contrary,  in  detached  masses  over  the   left  hand 
hilK  and   a   separate  bank  was  formed  on   each  of  the 
peninsulas  on  tlie  other  side.     In  fig,  14,  the  Clouds 
were  of  a  very  dense  kind  over  both  hills,  and  their  con- 
nection was  maintained  by  anarrow^  continuous  band  of 
Cloud  of  a  less  dense  kind  over  the  sea;  whilst  in  fig. 
15,  the    whole  cloudy  mass  exhibited  tlie   form   of  a 
parallel   bed,  having  a  smaller  density  in  the  middle 
than  at  its  extremes.     All  these  observations  were  made 
during  the  day.     Fig,  16,  however,  illustrates   an  ob- 
servation  made  on  a  beautifully  serene  evening,  at  nine 
on  the  3i5th  of  July,  the  Clouds  being  formed  over  the 
sen,  whilst    the  air  over  the  land   remained   perfectly 
clear.     In  some  of  the  former  figures  of  the  same  plate, 
Clouds  were  formed  on  one  side,  and  mists  only  on  the 
olher,   the  two   seeming  perfectly  united.     A  beautiful 
example  of  condensation  is  given  in  fig.  8,  plate  viii.* 

(834.)  While   mountains,  however,  commonly  occa-  Monatain§ 
fiioii  condensation,  there  are  examples  in  which  they  seem  fiomftimes 
to  cause  the  Clouds  to  disperse.     Mr.  Bakewell  records  J;^^sc  the 
an  instance  of  Clouds   driving  towards    Mont  Blanc,  ^jXrie.^ 
which  ^emed  to  hide  it  entirely  from  view.     On  his 
arrival  nearer  the    mountain,   the  cloudy  masses   dis- 
appeared as  rapidly  at  a  given  point,  as  they  advanced ; 
and  although  volumes  of  Cloud    continued  to   move 
towards  the  mttuntain,  it  remain  hrilliaully  illuminated 
the  whole   day      It  seemed  as  though  the  North  wind, 
striking   against   the   mountain,    repelled  the  Clouds; 
although  a  current  of  warm  air  from  the   South   might 
have  met  that  which  proceeded   from  the  Nortii,  diK-si- 
pating  the  Cloudy  mai^ses   before   they  could  reach  the 
Soirthern  range  of  mountains  in  the  Vale  of  C  hamouni. 

(835.)  Clouds  are  sometimes  formed  itistantaneonsly,  Cloudi 
Saussure  remarked  an  instance  of  the  sort  in  one  of  his  ^s>mttimc« 
Alpine  journeys.     From  the  side  of  a  lofty  mountain,  **J'™^'*i^" 
he  observed  the  atmosphere  l>elow  to  be  perfectly  clear;  ueoxislr. 
but  in  an  instant  Clouds  became  formed  of  two  or  three 
fathoms  length.     So  long  as  the  weather  remained  fine, 
these  Clouds  ascended,  dmiinishitig  as  they  rose,  and  at 
length  dissolving  entirely  in  the  air.     When  rain  was 
indicated,  the  cloudy  volumes  were  augmented,  some- 
times in   the  place  of  their  original  formation,  and  at 
other  times  during  their  ascent  in  the  air  ;  and  some- 
times whilst  the  vesicular  masses  descended   over  the 
side  of  the  mountain. 

(8S6.)  A  spectator  in  an  elevated  region,  as  A,  fig*  P,  Different 

mav  behold  masses  of  Cloud  distributed   in  the  atmo-  ^j.^^lj^^'*;"" 

r  .,1  ,    ,,         .,       .    J  rt*         ,1  .  f^F  Clouds 

sphere  with  very  great  diversity  at  diflerent  clevatM)Us,  to  spectators 

and  presenting  all  the  characteristics  of  a  beautilul  sky.  at  different 

tlcvatiOM. 

*  Humboldt:  remarki'd  in  the  CoTdincrajt  of  the  Andeij,  tlint  tlie 
conical  mountains,  «ucli  aj  Cotopaxi  and  Turf^raliun,  are  t/ftrii«r 
«e«n  more  fme  from  Gtoudst  than  tlioie  mountainA, the  toiui  of  which 
ore  broken  inlobriitly  potnti,  like  Antitana  and  Fichincha ;  but  tW 
Ptiak  of  Tt^vrilSe,  notwithstanding  iti  pyramidal  fnmi,  is  a  ^reat 
part  of  the  yt^ar  enveloped  in  v(i{K>ur,  and  is  sometimes  inviiable 
for  Kvcral  vrtieka  from  the  road  of  Santa  Crux, 
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To  another  obserrer,  however,  at  a  lower  elevation,  as 
at  B,  the  whole  canopy  of  Heaven  may  appear  entirely 
shrouded  with  Clond,  exhibiting  no  diversity  whatever. 
A  single  Cloud  in  the  valley  may  conceal  the  upper  sky 
firom  the  obsevrer  beneath,  while  the  spectator  on  the 
mountain  may  contemplate  the  mass  of  Cloud  below, 
with  all  its  gentle  undulations,  yei  dense  and  compact 
forms,  concealing  the  valley,  but  permitting,  perhaps,  an 
entirely  unclouded  azure  above.  Sir  H.  Davy  records 
an  instance,  in  one  of  his  interesting  Letters,  of  a  Cirro 
Cumulus  appearing  in  this  way,  and  disclosing  silver, 
grey,  and  blue  tints  of  the  most  exquisite  beauty,  the 
sky  above  being  entirely  clear. 

(837.)  Sometimes  when  a  lower  stratum  of  Cloud  is 
broken  up,  another  layer  becomes  visible  above  it  Thus 
in  fig.  10,  the  spectator  at  S  may  perceive  through  the 
opening  of  the  Clouds  at  A,  another  mass  of  Cloud 
floating  above,  and  of  whose  existence  he  had  no  idea 
before.  Sometimes  these  openings  are  very  numerous, 
and  the  higher  Clouds  which  are  disclosed,  give  to  the 
sky  an  indistinct  character.  This  takes  place  not  only 
in  the  upper  sky,  but  at  every  elevation.  In  the  lower 
regions,  a  fine  Cumulus  at  A,  fig.  11,  may  be  concealed 
from  the  observer  by  an  indistinct  mass  of  Goud,  B. 
This  latter  Clond  may  break  up  entirely  and  disclose  the 
whole  Cumulus  to  view ;  or  it  may  be  partially  revealed 
by  its  breaking  up  into  detached  masses,  and  present- 
ing an  uncertain  character,  somewhat  like  fig.  12. 

(838.)  The  motions  of  Clouds  make  known  the  exist* 
ence  of  differently  directed  currents,  at  different  altitudes 
in  the  atmosphere.  A  stream  of  air  may  bring  a  Cloud 
from  the  North,  and  in  its  course  it  may  meet  with  a  new 
current,  which  will  transport  it  to  the  East.  In  some 
other  region  it  may  be  impelled  in  a  new  direction 
different  from  the  preceding.  Sometimes  different  Clouds 
may  be  seen  travelling  in  very  different  paths  through 
the  air,  and  giving  a  very  interesting  aspect  to  the 
sky,  as  in  fig.  13,  the  arrows  denoting  the  directions 
in  which  the  Clouds  proceed.  The  ascent  and  descent 
of  Clouds  in  the  air,  prove  also  the  existence  of  verti- 
cally ascending  and  vertically  descending  currents. 
Clouds  move  horizontally  also,  far  beyond  the  limits 
of  the  visible  horizon ;  and  likewise  in  directions  having 
various  degrees  of  obliquity.  An  inclined  current  may 
bring  a  Cloud  into  contact  with  the  ground,  while  ano- 
ther  may  transport  it  into  a  loftier  region  of  the  air. 
Deluc  saw  a  very  elevated  Cloud  descend  with  rapidity 
to  the  Earth  and  discharge  a  violent  shower  of  rain ; 
after  which,  with  equal  velocity,  it  remounted  to  its 
original  elevation.  The  cause  may,  however,  have  been 
Electricity.  In  ascending  or  descending  in  consequence 
of  altered  circumstances  of  density,  different  currents 
may  give  to  a  Cloud  very  different  bearings  in  the  sky. 

(839.)  Columns  of  smoke  confirm  also  the  same  in- 
teresting fact ;  and  fig.  14  is  an  example,  observed  by 
Mr.  Lauder  Dick  in  July  1817,  of  the  smoke  of  ignited 
furze  on  an  eminence  several  miles  distant,  which  after 
curling  gently  upwards,  was  caught  by  an  under  stream 
of  wind  and  carried  seaward  in  an  Eastern  and  Western 
direction.  After  proceeding  in  this  course  for  several 
miles,  and  gradually  increasing  in  elevation,  it  came  at 
length  within  the  influence  of  a  counter  current  blowing 
firom  West  to  East,  which  drove  it  back  at  an  angle  so 
acute,  as  to  give  to  the  Cloud  the  appearance  of  an  arrow, 
and  defining  very  precisely  the  line  a  b  which  separated 
the  two  currents  from  each  other.  The  Cloud  moving  on 
to  d,  was  acted  on  by  a  less  violent  current  firom  the 


South-Easty  which  transported  it  to  the  opposite  quutsr    ] 
of  the  Heavens,  where  it  was  eventually  lost  A  Cloud, 
it  is  obvious,  might  have  been  acted  on  in  the  same  way.  V 
Small  balloons  ^ve  been  employed  for  making  known  8b 
the  existence  of  currents.  1m 

(840.)  Masses  of  Cloud  of  very  different  characten  I» 
are  often  brought  into  absolute  or  apparent  contact  with  ^ 
each  other,  by  the  action  of  currents,  or  altered  drenm- 
stances  of  density  in  the  air.    These  combinations  nra 
sometimes  distinguished  for  their  variety  and  l)eaaty. 
If  we  suppose  M  and  N,  fig.  1,  plate  xiv.,  to  be  two  pn 
masses  of  Cloud,  acted  on  by  curents  in  the  directions  *" 
A  and  B,  a  junction  at  some  point  or  other  may  pn^ 
bably  take  place,  and  a  new  mass  of  Cloud  be  formed 
at  O.    The  two  masses  united  may  then  move  on  ia 
obedience  to  the  stronger  current,  or  an  intermediate 
course  be  pursued  by  the  necessary  composition  of 
forces.    A  union  may  result  also  from  masses  existing 
at  different  elevations,  but  moving  with  unequal  veto* 
cities  in  parallel  directions,  A  and  B,  fig.  2,  the  swiflier 
overtaking  the  slower,  and  a  junction  of  the  two  Ckmda 
taking  place  at  O,  exhibiting  quite  a  new  appearanoe 
io  the  eye. 

(841.)  Altered  circumstances  of  density  may  likewise  bjf 
produce  very  beautiful  examples  of  inosculation*     A  ^ 
Cumulus  with  a  Cirro  Stratus  may  be  situated  as  in 
fig.  3,  and  a  change  of  density  may  either  cause  the 
Cumulus  to  ascend  in  a  mass  and  join  the  Cloud  above 
it ;  or  the  Cirro  Stratus  may  descend  to  a  lower  level  and 
meet  the  Cumulus,  producing  in  either  case  an  appcei^ 
ance  resembling  fig.  4.     A  Cumulus,  Cirro  Cumohia*  m^ 
and  Cirro  Stratus  may  also  exist  as  in  fig.  5,  and  a  OMse  «b 
be  formed  from  the  same  cause,  as  in  fig.  6.     Fre- 
quently light  and  delicate  Cirri  descend  upon  the  sum-     ^ 
mils  of  Cumuli  as  in  fig.  7,  disclosing  the  most  beautiful 
union  of  opposite  densities  and  forms.     On  the  other 
hand,   a  Stratus  may  inosculate  with  the  base  of  e 
Cumulus  and  conceal  it  as  in  fig.  8.    At  other  times  m 
Cumulus  may  be  seen  with  its  summit  cut  off  as  it  were 
by  a  perfectly  horizontal  stratum  of  Clouds,  so  as  to 
give  to  it  the  form  of  a  table  mountain,  as  in  fig.  9. 
Sometimes  a  Cirro  Stratus  intermingles  with  the  base  of 
a  Cumulus,  but  this  is  of  rare   oocurreuce,  and  but 
imperfectly  represented  in  fig.  10.     The  inosculations 
resulting   from   changes  of   density   are  very  slowly 
produced. 

(842.)  But  these  inosculations  may  be  apparent  and  Im 
not  absolute.    The  former  may  only  alter  the  appear-  ^ 
ance  of  the  sky ;  but  the  latter  not  only  changes  tlM  |j*! 
appearance,  but  some  phenomena  result,  such  as  raiiit  ^ 
hail,  or  thunder.    Apparent   inosculations  take  place     ^ 
when  Clouds  are  brought  into  nearly  a  right  line  with 
the  eye  of  the  observer,  but  are  still  separated  by  some 
interval  from  each  other.    Thus  to  the  spectator  at  S^  Sh 
fig.  11,  the  two  Clouds  M  and  N  may  appear  in  coo- 
tact  with  each  other,  though  there  is  really  a  great  dis- 
tance between  them;  but  to  the  spectator  at  P,  no 
inosculation   takes  place.     Forster    mentions    that  «  Om 
Cirro  Cumulus  may  sometimes  be  seen  under  a  spread*  li 
ing  sheet  of  Cirrus  of  a  milky  appearance,  like  a  !»»-  g^J 
relief,  as  in  fig.  12.    This  was  no  doubt  an  apparent  ^j 
inosculation.    A  series  of  Cumuli  appeared  in  like  manh 
ner  on  a  dark  and  dense  bank  of  Cloud,  somewhat  like     j 
fig.  13.     Fig.  1,  plate  xv.  is  an  example  of  two  CkMidft 
brought  into  absolute  contact  with  each  other,  and  in 
front  of  them  a  long  band  of  thin  Cloud,  seemingly 
uniting  them  together,  but  which  was  probably  en 
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irent  inoscnlaiion  only,  Fi^.  2  is  an  example  also  of 
apparent  inosculation,  where  Cirri  and  a  thin  transparent 
cost  of  vapour  were  decidedly  in  front  of  a  mackerel- 
back  iky.  F%.  3  is  an  instance  somewhat  of  the  same 
kind.  Figs.  4  and  5  are  examples  of  banks  of  Cloud 
in  Apparent  inosculation  with  other  Clouds  behind 
Ibem. 

(843.)  Clouds  sometimes  inosculate  with  smoke. 
floimrd  mentions  several  cases  in  hts  Journals.  **  The 
'  smoke  of  London,"  he  observes/*  when  pass ing"  away 
ID  a  body  swelled  up  into  distinct  heaps,  each  of  which 
ino<scQlated  at  its  summit  with  a  small  Cloud.  Groups 
of  ihe  Cumulo  Stratus,  the  Cumulus,  and  Cirro  Stratus 
f  occQpied   the   South   part  of   the  sky  attracting^  ihe 

K      imoke.'* 

^B  (d44.}  Showers,  resulting  from  inosculation  are  oHcn 

B^  tneiiUoned  by  Howard,     **  A  Cumulus/*  he  says,  **  in- 
H|2^    iMCutated  with  a  Cirro  Stratus  and  showers  prevailed, 
^^^■A.  Inrgje  Cumulus  inosculated  both  with  a  Cirro  Cumu- 
^Blwil  and  a  Cirro  Stratus,  and  a  Nimbus  appeared." 
^K/^       (845.)  It  is  from  the  inequahties  of  light  and  shade 
"      which  the  Clouds  display,  that  we  derive  all  our  notions 
respecting  their  apparent  dimensions  in  space,  and  also 
of  tbeir  great  irregularities  of  form.     Composed  pro- 
fattblj  of  vesicles  capable  of  intercepting  in  some  degree 
Ibe  passage  of  light,  the  manner  in  which  they  are  dis- 
posed, as   different   circumstances  of  temperature  and 
Intillldity  prevail,   must  necessarily  produce  masses  of 
^^Tf  great  diversity  of  form ;  and  as  the  causes  them- 
cdves  are  for  ever  varying,  their  figures  must  be  per 
■^        pfCiiaHly  changing;    and   hence    it  is   that   the   most 
^K      expert  artist,  when  endeavouring  to  delineate  a  beautiful 
^B^  Ck»ud,   finds  its  figure  and  very  character  altered   in  a 
^V**  MOgCe  instant  of  time ;  and  while  he  is  seeking  only  to 
^^    mMi  the  general  attributes  of  a  Ctoud^  the  sliadows  and 
^M     baDtaot  points  it  displayed  are  totally  changed ;  what 
^m      VIS  light  is  become  darkened ;  and    parts  that  were 
V      shrouded  in  shadow,  are  now  adorned  by  the  rays  of 
p        ft  giowing  Sun. 

~~^*^  (8I6-)  But  ihe  shadows  which  are  disclosed  amidst 
ihiB  great  system  of  changes,  are  nevertheless  subject  to 
the  laws  that  govern  shadows  in  general.  Wherever  the 
Bun  mad  a  Cloud  may  be  situated,  some  portion  or  other 
of  the  vesicular  mass  must  present  a  shadow.  It  may 
be  llial  the  whole  surface  which  it  turns  to  the  eye  is 
ia  ahade,  or  a  portion  of  it  only,  sometimes  its  upper 
paft  and  sometimes  its  lower;  but  however  the  sha- 
dofii  may  be  disposed,  there  is  something  to  invite 
atlention,  something  especially  which  it  may  be  well 
Sof  the  young  Meteorologist  to  dwell  on. 

(&47.)  Let  us  lake  as  a  first  example,  the  ease  of  a 

Claud  whose  section,  passing  through   the  Sun  at  S, 

<S,  plate  XV.,  is  A  B  C  D.     To  a  spectator  at  M,  the 

tioD  of  the  Cloud  A  D  will  be  luminous,  the  points 

B   appearing  strongly  tipped  with   the  solar  light. 

he  hollow  portion,  however,  of  the  Cloud  from  A  to  B 

11  appear  dark,  particularly  on   the  side  next  A,  and 

will  the  portion  from  BtoC,     The  light  striking 

on  diCefent  parts  of  a  cloudy  mass,  must  therefore  dis- 

cioae  brilliantly  illuminated  parts,  and  parts  having  dif- 

fetiait  degrees  of  shadow.     Sometimes   a  Cloud  may 

V  pfcteni  one  entire  mass  of  shadow,  as  in  fig.  7  ;  and  at 

oth^  times  the  upper  edge  may  appear  illuminated,  as 

to  i%.  8.     On   other   occasions   the   lower  edge  may 

be    brilliant,   as  in  fig,  9 ;  and  sometimes  the    middle 

I  ot'  the  Cloud  may  seem  only  to  be  in  shadow,  a 

iiftai]gifi  fouiul  their  edges  being  partially  luminous,  as  at 
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fig.  10,*  this  last  phenomenon  resulting  from  the  supe-     Meteor- 
rior  density  of  the  middle  parts  of  the  Cloud.     These       ^^^^^ 
phenomena  must  depend  on  the  comparative  elevations  ^T"^^^"^ 
of  the  Sun  and  Cloud,  and  on  the  peculiar  figure  of  the  ^,  i^"^*^ 
vesicular  mass  itself.  Bhadnw. 

(848.)  The  progressive  changes  of  shadows  in  Clouds,  Somdimca 
in  tranquil  conditions  of  the  atmosphere,  merely  from  't'n^i^ijll® 
the  altered  position  of  the  Sun,  are  most  interesting  to  fvoeressive 
trace.  Early  on  a  fine  Summer's  morning,  we  have  seen  cbaugea  of 
masses  of  Cloud,  as  A»  A,  A,  A,  A,  ...  .  fig>  11,  whose  shadows  in 
lower   parts   ha\^  been  gilded  by  the  solar  rays   B  B,  Clouds, 

B,  B,  B,  B, As   the  Sun  has  advanced   in  ele- 

vaMon,  these  lower  parts  have  become  shaded,  and  other 
parallel  rays  C,  C,  C,  C,  C,  C,  . . . .  have  illuminated 
other  portions  of  the  Clouds ;  and  when  the  Sun  has 
reached  a  higher  region  of  the  sky,  a  third  system  of 
parallel  rays  D,  D,  D,  D,  D,  D,  , . . ,  will  render  new 
portions  of  the  Cloud  brilliant,  and  produce  other  altera- 
tions of  shadow  ;  and  Ihus  every  moment  new  arrange- 
ments of  light  and  shade  are  disclosed. 

(649.)  Among  a  boundless  variety  of  examples,  we  Shadow  on 
present  fig.  12»  as  affording  an  interesting  case  of  well-  thesurfAce 
defined  shadows  on  the  surface  of  a  Cloud.     At  A  and  ^  ^^'^  °    ' 
B,  it    may   be    remarked,    are    dark   and  well-defined 
shadows,  projected  apparently  on  an  even  and  snow- 
white   surface,   by  the   elevated   portions  of  the  Cloud 
denoted  by  C  and  D«     At    E  a   remarkably  deep  in- 
dentation of  the  Cloud  was  rendered  visible  by  means  of 
a  very  intense  shadow. 

(850.)  But  the  form  of  a  shadow  is  as  variable  as  the  ^™  ^^^ 
figure  of  a  Cloud  itself.     If  we  suppose  A  B  C,  fig.  13, 


bhudow  as 
variable  f 


to  be  a  vertical   section  of  a  Cumulus  passing  through  cTond  itself, 
the  Sun  at  S,  the  shadows  of  its  projecting  masses  will  simdowi 
be  instantly  changed,  if  by  new  aggregations  its  section  very  differ- 
fehould  be. changed  into  D  B  E  ;  or  if  by  the  partial  dis-  ^^^^^^  ^j^' 
solution  of  the  Cloud,  the  first  formed   section  should  survi^T^* 
sink  to  B  F  G.     The  same  Cloud  also  must  disclose 
very   different  shadows  to   observers   in   different  lo- 
calities. 

(851.)    The    shadings  of  Clouds    must   differ  also  S^owa 
according  to  the  different  positions  of  the   Sun,     The  d^ac- 
same  Cloud  in  the  morning  must  exhibit  very  different  j^^J,"  ^j  *,q. 
shadows  from  what  it  does  in  the  evening;  and  both  must  sitions  of 
differ  from  the  phenomena  it   presents  at  noon.     If  a  the  Sun. 
mass  of  Cloud  be  in  the  Northern  region  of  the  sky,  in  this 
part  of  the  Globe,  it  will  exhibit  different  appearances 
from  what  it  would  do  were   it  in  the  South,  and  pre- 
sented  a   similar  face   towards  us.      If  we  suppose  a 
Cumulus,  A  B,  fig.  14,  in  the  North,  and   another  of 
precisely  the  same  form  in  the  South,  the  lower  parts  of 
both  will  be  in  shadow ;  but   to  the  spectator  at  S»  the 
phenomena  will   be   very  dilFerent.     In  the   Northern 
mass,  A  B,  the  illuminated  surlace  will   tie  turned  to* 
wards  the  spectator,  and  a  small  part  only,  perhaps,  of 
the  darkened  part ;  but  of  the  Southern  mass.  A'  B',  its 
shaded  side  will  be   presented  to  the  observer,  and^  per*  Biffcrent 
haps,   a  small    portion    only   of  its    enlightened  part.  *^?!J'"f 
Hence  it  is,  that  in  the  middle  of  the  day  in  a  Euro]3ean  Cumuli  in 
sky.  Cumuli   in  its  Northern  regions  are  so  much  more  Ni>Hhern 
brillianlly  illuminated  than  those  in  the  Southern.   The  a^^l  South- 
former  display    the  most   magnificent    forms,   glowing  **"*  "^^ 
with  light ;  whilst  the  latter  seem  sunk  in  vapour,  and 
appear  dull  and  dark. 

(S52.)  The  shadows  of  Clouds  in  the  different  zones 


*  There  are  instances  where  the  edges  appe&rwith  all  the  bright- 
B&iA  and  lustrii  of  silver. 
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McttpT-  iT»iist  present  many  dfveTsttS^  arTsiu^r  from  the  different 
oU>gy.  elevations  of  the  Sun.  If  8,  fig.  15,  be  ils  meridian 
V*— ^-^^i^*  altitude  in  the  warmer  climates  of  Ihe  Earth,  and  S' 
Kflfedsof  ij^at  ifi  ihe  Polar  Regions;  then  will  the  shadow  of  the 
'^i^''*;*^*  ,  projcclinff  mass  A  reach  to  C  in  the  latter  case^  but  will 
Sim  in  4lif-  descend  SO  low  as  D  m  the  former.  In  like  manner, 
ferentiotws.  the  shadow  of  B  for  the  inferior  position  of  the  Sun, 
will  be  at  E»  but  for  the  superior  it  will  be  at  F,  In 
ihe  Polar  Hcgiopi,  the  lower  sides  of  Clouds  must  he 
more  treqtiently  illuminated  than  iheir  upper*  There 
the  edges  of  Clouds  near  the  Sun  oflen  present  "  a 
fiery  or  burnished  appearance  ;**  and  as  that  luminary 
never  rises  more  than  a  few  de^ees  above  the  horizon, 
they  display  these  brilliant  characters  for  some  time. 
The  lights  and  shadows  of  tropical  Clouds  must  t>e 
necessarily  very  ditTerent  from  these- 

(853.)  But  it  is  not  only  with  the  shadow*  of  the 
parts  of  Clouds  which  are  thrown  on  the  Clouds  them- 
selves that  we  have  to  do ;  the  whole  of  a  cloudy  mass 
must  project  a  shadow  into  space,  passing  with  freedom 
through  the  air,  until  it  is  interrupted  in  it^  course  by 
some  other  Cloudy  or  is  intercepted  at  last  by  the 
wbtch  may  ground.  In  the  case  of  the  shadow  of  one  Cloud  falling 
ialloiiaiio-  on  another,  let  S  be  the  Sun,  fig.  1,  plate  xvi.»  and  A 
ther  Cloud.  ^^^  g  Clouds  so  situated,  that  the  shadow  of  one  may 
darken  the  whole  of  the  upper  part  of  the  other,  the 
Cloud  at  B  thus  presenting  lo  the  spectator  the  appear- 
The  shiu  ance  of  fig.  2.  Or  the  positions  of  the  Clouds  may  be 
dows  of  se-    such,  that  the  shadow  may  be  thrown  on  the  lower  part 
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of  B,  fig.  3,  its  upper  part  being  luminous,  the  whole 
Cloud  appearing  as  in  fig.  4.  The  shadows  of  several 
Clouds  may  sometimes  be  thrown  on  some  single  Clond, 
producing,  apparently,  many  anomalous  phenomena. 
Thus,  in  fig.  b,  the  shadows  of  the  Cloud**  A,  B,  C  may 
fall  on  the  Cloud  L  M  ;  and  to  ihe  spectator  at  N,  who 
may  contemplate  the  greater  Cloud,  without  any  refer- 
ence to  the  small  ones,  sees  in  it  the  dark  spaces  DE, 
F  G,  H  I,  which  he  cannot  account  for.  The  moment, 
however,  he  endeavours  to  connect  the  positions  of  these 
shaded  parts  with  the  situations  of  the  lesser  Clouds 
and  the  Sun,  he  perceives  at  once  the  cause  of  the 
anomaly ;  and  thus  may  many  analogous  and  perplex- 
ing appearances  be  explained, 

(854,)  Examples  are  not  wanting  to  illostrate  these 

beautiful  phenomena.     Howard  mentions  the  case  of  a 

Cumulo  Stratus  with  a  bright  Sun.     An  obscurity  like 

the  Crown  of  a  Nimbus  came  down  upon   the  Cumulo 

Stratus,  which  could  be  attributed  to   no  other  cause 

Shadows  of  than  a  shadow.     He  alludes  also  to  the  shadows  of 

CJuniulipro*  Cumuli  being  projected  on  the  haxe  above  them  at  sun- 

i«^e<ljja      set.     Thus  let  S,  fig.  6,  be  the  Sun  in  the  horizon,  A 

haie  above  ^^^  Cumulus,  and  B  the  haae.     Such  a  combination,  it 

is  manifest,  must  exhibit  a  shadow  on  the  haze. 

(855,)  But  the  shadows  of  Clouds  in  the  air,  disclose 
tbe  mo«t  interesting  phenomena.  A  solitary  Cloud 
may  sometimes  be  seen  with  its  shadow  distinctly 
marked  in  the  atmosphere ;  but  often  the  shadow  is  not 
visible,  until  it  becomes  considerably  foreshortened  a 
greater  depth  of  particles  discloses  it  to  view.  The 
cloudy  mass  M,  fig.  7,  may  throw  out  a  shadow  into 
tpace.  Above  the  spectator  at  E,  this  shadow  may  pre- 
sent only  the  depth  of  A  B  ;  but  in  a  more  distant  part, 
this  apparent  depth  witl  be  augmented  to  DC.  These 
shadows,  moreover,  may  be  observed  to  change  their 
Slmdows  of  pos^^*""*  ^'^h  ^^^  Clouds  themselves. 
Kvtral  (856.)  But  the  phenomena  become  much   more  in- 

Cloudi*       terestingi  when  several  Clouds  are  presented  to  our 
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view.     At  sunset,  says  Howard,  a  group  of  dense  Cirri 
cast  their  shadows  into  the  air.     When  a  Cumulns  and 
Cumulo  Stratus  were  changing  into  Nimbi,  the  Sun 
passed  behind  a  group  of  dense  Clouds  in  the  North-  ^ 
West,  and  .darted  broad  diverging  beams  of  light,  scpa* 
rated  by  distinctly  formed  ahadowa,  both  downwards  to 
the  horizon,  and  upwards  in  the  air.     This  effect  ii 
feebly  shown  in  fig.  8,     In  fig*  9  we  have  an  instance  i 
of  diverging  shadows  proceeding  upwards  from  t>ehi[id  < 
a  Cloud,  and  above  which  were  several  delicately  formed  ^ 
Cirri.     Some  of  these  Cirri  were  found  in  the  diverging 
bands  of  shadow,  and  some  in  the  enlightened  intervals 
between  ;  the  former,  it  was  remarked,  being  somewhat 
darker  than  the  latter     Fig.  10  is  an  example  wherein 
a  wide  band  of  shadows  was  but  barely  perceptible  to 
the  eye.      The  Cirri,  however,  which  it  covered,  were 
sensibly  darker  than  those  which  extended  l)eyotid  it; 
and  it  was  this  difference  of  tone  which  first  gave  evi- 
dence of  the  existence  of  the  shadow. 

(857.)  At  times,  diverging  I>ars  of  light  and  sha<le, 
resulting  from  the  solar  rays  passing  through  the  inter- 
«tk*es  of  Clouds,  present  phenomena  of  a  very  interest- 
ing kind,  and  an  example  of  which  may  be  seen  in  f\^, 
H,  The  beauty  and  magnificence  of  aerial  scenery  is 
much  increased  when  fine  shadows  of  any  of  these 
kinds  are  delicately  discloeed.  An  example  is  given  in 
fig.  12. 

(858.)  Howard  saw  a  considerable  haze  slightly  red- 
dened by  the  solar  rays.  In  the  midst  of  the  haxe 
appeared  several  broad  bars  of  shadow,  converging  into 
a  point  of  the  horiion^  and  projected  apparently  by  lofty 
dense  Clouds,  The  twilight^  also,  according  to  the 
same  respectable  authority,  is  at  times  streaked  with 
converging  shadows,  the  origin  of  which  cannot  be 
traced  to  any  visible  Clouds  intercepting  the  light. 

(859.)  At  sunset,  broad  diverging  shadows  are  fi^e* 
qnenlly  observed  among  the  Clouds  in  the  West,  and 
sometimes  their  effect  is  exceedingly  fine,  partiailarly 
when  they  fall  on  a  coloured  twilight.  After  sunset, 
Howard  remarked  some  beautiful  diverging  shadows  on 
a  pure,  diluted,  carmine  sky.  Such  shadows,  were  they 
long  enough  to  pass  the  zenith  of  observation,  ought,  by 
principles  already  explained,  to  converge  again  towards 
some  point  of  the  Eastern  sky,  opposite  the  Sun^s  place, 
the  converse  phenomena  taking  place  at  sunrise.* 
Dr.  Smith,  in  his  Optics,  mentions  an  example  of  the 
convergence  of  long  whitish  beams  towards  a  point  dia- 
metrically opposite  to  the  Sun,  the  converging  beams 
not  being  so  bright  as  those  which  usually  diverge  from 
him,  and  the  sky  beyond  them  appeared  very  black. 
Dr.  Brewster  saw  also  an  example  of  diverging  beams 
thrown  out  in  great  beauty  through  the  interstices 
of  broken  masses  of  Cloud  floating  in  the  West.  In 
the  East  was  a  dark  black  Cloud,  which  seemed  ne- 
cessary as  a  ground  for  the  converging  rays  which 
appeared  on  it  The  converging  beams  were  very  much 
fainter  than  the  diverging^  and  the  point  to  which  they 
converged  was,  as  near  as  could  be  estimated*  as  far 
bielow  the  horizon  as  the  Sun  was  above  it.  About  ten 
minutes  after  the  phenomenon  was  first  seen»  the  con- 
vergent lines  were  black  or  very  dark.     This  arose  from 


♦  SaufBure,  lu  hw  ascent  of  Mont  BLmc,  «aw  at  stmriM  from  tli« 
ftatbn  he  had  selected  as  hii  ob«rvatcry,  iia  layi  of  a  iae  prpK 
which  parted  from  the  horisoa  to  the  Weit,  prtdsely  pfi^ottile  11m 
Sua.  Tb«8e  rayt  had  their  centre  a  little  l«low  the  honton,  and 
cvtcEided  10*"  or  12°  from  it.  Hv  sretned  io  have  had  no  idea  <if 
tbfir  bciag  shadows  &t  Clouds  in  the  Kaslcni  tky. 
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^kc  rrftl  bcaoM  liavitig  becointf  very  broad,  and  of  irre- 
ipabr  intcMiiit3r,  so  ibal  the  ty^  took  up,  as  it  were,  the 
sp»ce»  betvecis  Uie  beaAks  more  readily  than  the  beams 
lltonMlvttw  Mr*  Woggo  mentions  a  case  which  dis- 
'pkied  vwy  delioiie  bui  distinct  rays  in  the  East, 
Mli  MMJriKd  the  BWiB^f^-  tke  Cumulus,  which  veiled 
Mtm  Sttfl  llvrttt^  Iheir  ^ppeBmoce,  had  sonjewhat  altered 
ilios.  When  the  Cloud,  however,  had  nearly 
1  tht  senjth,  a  brood,  conical  ray  darted  horizon- 
tally  from  between  the  eminences  of  the  Cloud,  extend.^ 
locr  to  a  great  distance.  Mr.  Faraday,  likewise^  ob- 
red  a  remarkably  beautitul  example  at  sunset,  on  the 
'  10tii<i^  Aoguai,  in  the  isle  of  Wtg:ht.  Ten  or  twelve 
i  fay*  of  li^t  and  ihade^  says  he,  were  observed 
As  the  North-East.  South,  and  South-East,  alt 
liQ^  apparently  >n  sti-ai^ht  lines  from  a  spotn,  rather 
nth  and  East,  and  just  upaii  the  Ininxon.  Tlie  atmo- 
tette  ooulatiied  a  sli<rht  hazc%  which  allowed  the  Sun's 
mm  to  fWis  ibrward  with  but  little  interruption,  but 
IB  wfieteni  quantity  to  retltect  a  considerable  por- 
i  of  Ij^ht  to  the  eye,  Ckiuds  very  far  to  the  West, 
i  the  progreasi  of  the  light,  and  immen^  porallel 
ivere  consequently  cast  in  nearly  horizontal  direc^ 
i  mlon^  the  sky,  over  the  liead  of  the  observer-  The 
between  these  shadows  and  the  intervening 
parts,  could  be  ob^^erved  only  afler  they  had 
Mf  passed  tbe  zenith  of  the  observer,  and  tuid 
f  jbmhortened  in  the  Eastern  sky,  where  from 
lb*  greater  depth  of  mass  they  became  visible.  An  in- 
coatanl  haze  in  the  Eastern  part  mif^ht  abo  have  ren- 
dtsnd  the  phenomenon  more  visible,  and  hence«  from 
W^uA  has  been  before  aaid  Betpeding  parallel  bands  of 
Cloads,  this  system  of  nkmAomn  ought  necesstanly  to 
meet  in  some  spot  opposite  the  Sun.  The  phenomenou 
hoc  ivlerred  to  is  illustrated  in  fig.  13.  The  obt^curc 
doMdy  ma»  from  which  the  ray^  seemed  to  spring, 
■MMt  have  been  a  liank  of  Cloud,  which,  from  what 
!  before  explained,  ought  to  put  on  the  ft>rm  of 
Mgnent  Howard  mentions  that  he  found  the 
dlvo^gliil^  bars  of  light  and  shade  sometimes  to  result 
§mm  the  great  quantities  of  dust  constantly  floating  in 
the  atr.  Ue  also  alludes  to  an  orange-coloured  twilight 
delicately  varied  with  dusky  horizontal  strii^. 
i«  (MO-)  Objects  on  the  Earth  may  occasHou  shadows 
■*  ta  the  «if.  Thus,  (tig.  U,)  let  A  be  the  observer,  8  the 
fiiiag  or  flCttJng  Sun,  and  M  a  hill.  Such  a  nias^  in 
aoch  a  siiuatk>Q  with  regard  to  the  solar  orb,  must  ne- 
rff  cxHarity  project  a  shadow  into  the  air.  Howard  re- 
«Bnia  an  ei&mple  of  the  shadow  of  the  twilight  being 
dBrtbtcAly  perceptible  in  the  moonlight  at  nine  p.  J4.  ;  but 
twenty  minutes  later,  the  Moon  cast  an  equally  strong 
■hailow  iaio  the  twilight. 
bit  (86 L)  Howard  and  some  friends  saw  their  own 
IhB^AkMotrv,  and  the  shadow  of  the  cliff  on  which  they 
d,  projected  on  a  cloudy  mass  below.  About  half- 
sis  P.  w,,  he  says,  we  perceived  a  body  of  mist 
ing  like  a  mixture  of  Cumulus  and  Clrro  Stratus 
le  under  the  aaudy  cliff  on  which  we  stood,  aud 
ornmnag  the  sea  below.  The  Sun  shone  clearly  in  the 
Weal,  wbieb  projected  our  own  shadows,  and  that  of  the 
citir*s  edge,  upon  tbe  Cloud  beneath.  This  is  illustrated 
ill  fig.  15,  where  A,  fi,  C  are  the  persons  on  the  cliffy 
whoM  thadowB  were  projected  to  D,  E,  F,  the  Sun 
Inia^al  S,  the  ahadow  of  the  cliff  itself  being  G  H. 
••^  (96S,)  With  the  shadows  of  Clouds  on  the  ground, 
wllich  sometimes  add  so  much  to  the  beauty  of  the 
landacape*  we  are  all  familiar.     One  of  their  practical 


usea,  is  that  of  finding  the  altitudes  of  tlie  Clouds  which     M«t«of - 
project  them.  obgy. 

(Ht>3  )  Shadows  are  said  to  be  sometimes  coloured,  ^^-v^^ 
Leslie  remarks  that  near  eunsetting,  the  shadow  of  &  Coloured 
pencil  along  a  blank  card  appears  a  bright  azure  on  a  ^^^"'^ 
lilac   ground.     Brougham   alludes   to   sonae   that   are 
purple,  blue,  and  red,     Ruinford,  however,  regarded 
them  aR  mere  rultacies* 

(H$4.)  Shadows  sometimes  impart  a  high  degree  of  IB&cts  oT 
repose  to  the  Clouds,  while  others  produce  effects  en-  fj?"*?**  ^ 
tirely  the  reverse.     The  lights  and  shadows  of  a  serene        "  *" 
Suminer's  evening,  are  very  different  from  lliose  which 
prevail    when  the    sutibeania  are    dispersed   in  every 
possible  direction  by  inniiaieraUe  small  flk^kering  Clouds. 
There  are  days  when  the  whole  sky  iseems  full  of  jarring 
lights^  and  there  are  others  when  it   is  soJ^eued  into 
mellowness. 

Colouring  of  (he  Cioud»» 

(865.)  The  subject  of  Physical  Optics  was  bequeathed  Optical  phg- 
to  us  by  the  immortal   Newton  ;  and  in  our  own   days  nomena  of 
we  have  seen  the  most  splendid  additions   made  to  the  the»ky, 
rich  inheritance.     Meteorology,  in  the  modern  accepta- 
tion   of  the    term,   requires    that  at    least    some    brief 
aUusion  should  be  made  to  phenomena,  which  in  every 
region    of  the  Globe    impart   so  much    grainleur   and 
beauty  to  the  sky.     The  difficulty,  however,  in  begin* 
fling  such    an  inquiry,  is  to  know  where  to  stop;  and 
the  linaits  of  a  brief  paper  will  soon  teach  us,  how  ^&j 
much  our  best  effoKs  uiust  fall  short  of  the  condilkms 
which  the  present  state  of  the  Sciences  require. 

(866.)    The    harmonious    colouring   of  the   CIoiMis  Colounng 
cannot  but  awaken  a  lively  curiosity.     Their  most  ordl-  of  the 
nary  apj)ear«nces  must  arrest  the  attention  of  the  be-  ^^l**"*^** 
holder;  and  from  the  deepened  and  sublime  tone  of  the 
thunder  Cloud,  to  the   soil  and  tender  colouring  of  the 
evening  sky,  how  striking  and  wonderful  is  tfie  transition ! 
Who  can  beliold   the  extraordinary  magnificence  of  the 
Cbuds,  and   the  rafjid   transitions  uf  colour  which  they 
sometimes  undergu,   without   wishing  to  comprehend 
the  cause  of  so  much  variety  and  splendour? 

(867.)   In   the  passage  of  light  through  the  atmo-  Pasia^«f 
^bere^  it  is  known  to  undergo  many  important  changes,  light 
A   portion  of  It   is  absorbed    by   the    air,  even  in   itgt^^^^^he 
purest   slate  ;  and  of  the   horizontal   sunbeams   trans*  *  aM>spiitj«, 
Rijtted   through    two   hundred   miles   of  that  medium, 
scarcely  a  two-thousandth  part  reaches  us,     A  densely  Clouds  alw 
formed  Cloud   mufnt,   therefore,    of    necessity  detain  a  ■orb  light, 
much  larger  share  ;  and  those  dark  and  sombre  forms, 
which  sometimes  impart  so  gloomy  an  ast>ect  to  the  sky, 
can  only  result  from  the  feeble  transmission  of  the  solar 
lighL     The  brilliant  whiteness  too,  which   their  edges  Their  bril- 
occasionally  disclose,  must  result   from  a  more  copious  ha^t  edges. 
emission  of  luminous  rays;  and  Leslie,   therefore,  ban  Lesliei  re> 
properly  remarked,  that  the  depths  of  shade  which  a'f^^''?". 
Cloud  exhibits,  may  be  regarded   as  compacative  mea-     ^^'  "lades. 
sures  of  the  varied  thickness  of  Us  mass. 

(S68.)  But  this  absorption  of  the  solar  light,  brings  Varied  ap- 
anoilier  and  a  most  interesting  class  of  phenomena  into  '^*?"*^^°f 
view.     While  the  Clouds  have  a  property  of  sometimes  Moon^*^ 
absorbing   equally   all    the    solar    rays,    as    is    mani- 
hsi  by    the    Sun   and   the   Moon   appearing  through 
thetii  perfectly  white,   there  are  other  occasions  when 
they  appear  in  a  very  different  way.     In  the  whole  of 
Italy  and  Ihe   South  of  France,  for   example,  the  Sun 
lately   appeared  a  pale  blue,  and  instances  have  not 
Y  3 
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been  wantinsj  in  our  own  Country  of  the  same  kind. 
On  Ihe  evening  in  wliicli  ihis  page  was  written, 
its  upper  Hmb  displayed  a  deepened  orange,  and  its 
lower  a  brilliant  red ;  and  every  one  who  has  watched 
the  chanj^es  of  the  morning  and  evening  sky,  cannot 
but  have  noticed  the  most  remarkable  varieties  of  colour. 
It  is  to  the  air,  therefore,  and  to  the  Clouds  suspended 
in  it»  that  we  must  look  for  the  cause* 

(869.)  The  different  modifications  of  Clouds,  par- 
taking* as  they  do  of  all  imaginable  degrees  of  density 
and  position,  and  presenting  so  many  different  di- 
mensions to  act  on  the  Sun's  light,  cannot  but  occa- 
sion the  greatest  diversity  of  absorption,  as  well  as  of 
reflection.  While  some  absorb  the  blue  rays,  and 
transmit  a  rich  vermilion,  there  are  others  which  ex- 
hibit successive  transitions  of  yellow,  orange,  crimson, 
and  purple,  even  to  a  dullish  grey ;  and  in  ihe  un- 
bounded variety  which  the  sky  present*?,  the  calm  deduc- 
tions of  the  Philosopher  are  apt  sometimes  to  be  lost 
in  feelings  of  admiration,  wonder,  and  delight.* 

(870.)  Let  ns  suppose,  in  order  to  render  the  sub- 
ject in  some  degree  intelligible  to  the  young  Meteorolo- 
gist, fig,  16  In  represent  a  vertical  section  of  a  Cloud  of 
uniform  density,  divided  into  successive  strata  by  a 
system  of  parallel  rays.  The  first  ray,  AB,  may  pass 
through  so  small  a  number  of  vesicles,  as  to  cause  but 
a  feeble  absorption  of  the  solar  light,  and  thus  permit 
Probablede-  that  portion  of  the  Cloud  to  appear  nearly  white.  The 
iireliipement  second  and  third  rays  C  D,  E  F,  by  passing  each  through 
'""  a  greater  mass  of  vesicles,  must  render  the  absorbing  pro- 
cess more  active,  and  thus  cause  colours  of  some  kind 
to  be  emitted  from  D  and  F ;  while  the  lower  ray  G  H 
may  disclose  to  the  spectator  another,  or  the  same 
colour  modified  in  intensity,  at  I  and  H.  This  last  ray, 
from  the  form  we  have  given  to  the  Cloud,  must,  it  is  ob- 
vious* be  very  differently  circumstanced  from  either  of  the 
upper  rays,  A  B,  C  D,  or  E  F,  since  the  portion  of  it  K  I 
between  the  two  projecting  masses,  will  be  acted  on  only 
by  the  atr,  and  not  by  the  vesicular  atoms  composing 
the  Cloud*  The  supposition  need  not  be  limited  to  uni- 
form circumstances  of  density  even  in  the  same  Clond« 
different  (87  L)  Not  only,  however,  may  colours  be  developed 

^udi  may  j^y  ^^^  absorption  of  light  in  the  successive  strata  of  the 
rertttiesof  same  Cloud,  hut  different  Clouds  may  disclose  diverai- 
colouf  by  ties  of  colour,  by  alternate  absorptions  of  the  same  ray. 
•Itcrnate  Suppose  the  common  ray  A  F,  fig,  17,  to  pass  through 
abso^tioas  three  successive  Clouds  in  the  same  horizontal  stratum 
^'*^'  of  the  atmosphere.  The  portion  A  B  during  its  passage 
through  the  first  mass  of  Cloud,  will  undergo  absorption, 
and  disclose  some  colour  at  B.  From  B  to  C,  the  ray 
will  be  further  modified  by  the  air,  and  at  D  it  will  have 

^  The  phenomeoA  of  the  absorption  of  light  hai.  however,  been 
too  little  studied  to  permit  us  to  Hpuak  with  entire  confiUeiice  of  the 
Application  of  its  laws  to  n^mote  massei  like  the  Clouds.  Wv  know, 
indeed,  that  many  coloured,  transparvnt  bodies),  both  solid  and  fluid, 
do  aot  absorb  the  solar  rap  proportionally ;  and  that  it  ii  in  cou* 
frequence  of  their  tmequal  absorptions,  that  they  apjiear  coloured  by 
transrnilt^i  li^^ht  at  all.  We  also  know  that  in  coloured!  media, 
some  attack  the  spectrum  at  ono  extremity,  »ome  at  the  other, 
and  Mnne  at  both ;  and  that  though  the  orani^  and  i;reeti  rays 
caanot  be  decomposed  by  prismatic  reflection,  tliey  can  be  so  by 
absorption.  When  we  consider,  therefore^  how  clivi?r«ified  are  tho 
general  conditinnt  of  the  Clouds,  what  variable  circumstances  govern 
their  denwitu'St  liow  unetpial  are  their  magnitudes,  and  what  differ- 
eut  poiilitmM  they  occupy  i:i  the  ^^rvat  hemisphere  of  the  sky,  we 
may  lo«jk  to  the  tlieory  uf  absorption,  as  having  at  least  very  high 
probabihlies  in  its  favutir. 

BrewKter  remarks^  that  the  tight  of  the  Clouds  is  partly  po- 
larised. 


undergone  another  chang-e,  cither  by  disclosing  a  nevr 
colour,  or  the  former  in  some  deg^ree  modified.  For  a 
similar  reason,  a  new  alteration  will  take  place  at  F ; 
and  thus  three  different  colours^  or  three  varieties  of  the 
same  colour,  will  be  presented  to  the  spectator  at  S. 
These  Clouds  may  l>e  even  so  situated  as  to  appear  like 
one  muss,  fig;,  18.  thus  beautilully  blending  the  ctdours 
together;  an  elTect  which  will  be  readily  understood 
from  what  has  been  already  said  on  the  apparent  posi- 
tions of  the  Clouds, 

(972.)  The  positions  of  Clouds  must,  indeed,  eonsi^  P< 
derably  influence  the  develof>ementof  eolmjr.*  In  the  ^^owli 
immediate  vicinity  of  the  Sun,  the  most  brilliant  colours  ^^^^ 
may  be  disclosed,  and  their  vividness  and  intensity  dimi-  vv\^^oa 
nish,  and  at  last  disappear  a1  some  distance  from  it.  of  euM 
Parry  records  a  beautiful  instance  of  some  white  fleecy 
Clouds,  which,  at  the  distance  of  15^  or  20°  from  the 
Sun,  reflected  from  their  edges  the  most  soft  and  tender 
tints  of  yellow,  bluish  green  and  lake;  and  as  the 
Clouds  advanced,  the  colours  increased  p^radually  in 
vigour,  until  they  reached  a  sort  oF  limit,  2°  below  the 
solar  orb.  As  the  current  continued  to  transport  them, 
the  vividness  of  colour  became  weakened  by  almost  in- 
sensible degrees,  until  the  whole  assemblage  of  tints 
vanished  at  an  azimuth  10°  from  the  Sun,  Sir.  Foggo 
observed,  also,  an  extensive  black  Cloud  which  veiled  the 
whole  face  of  the  heavens,  to  within  10°  of  the  Southern 
horizon.  So  dense  was  the  cloudy  mass,  that  the  Sun's 
place  was  completely  concealed  from  his  view,  A  small 
portion,  however,  A  B,  fig.  19»  of  the  Sonthern  edge  of 
the  Cloud,  was  of  a  da7:zting  yellow  ;  and  as  a  chain  of 
scud  crossed  in  rapid  succession  the  illuminaled  part, 
each  became  adorned  with  the  prismatic  tints,  and  each 
in  it*i  turn  returned  to  its  first  sombre  hue* 

(873,)  The  vertical  arrangement  of  Clouds,  or  altered  V* 
elevations  of  the  Sun,  must  also  greatly  aflfect  the  phe*  ^^^ 
liomena  of  colour.     If  we  imagine  A,  B,  C,  fig,  20,  to  '^  S 
be  a,  vertical  section  of  Clouds,   having   different  ele-  eicvau. 
rations,  but  the  same  azimuth,  and   rays  S  a,  S  6,  S  c,  the  Sus 
be  transmitted  from  the  Sun  at  S,  through  them,  some  "^^t »« 
variety  of  colour  will   be  disclosed  by  each  successive  ^^  ^^ 
Cloud  ;  but  when  by  the  descent  of  the  Sun  to  S,  or  a  J!rM|ioi| 
change  in  the  elevation  of  the  Clouds,  other  rays   are 
made  to  pass  through  them,  new  varieties  of  colour  may 
be  revealed.     Scattered  masses^  like  fig.  21, t  niust  pro- 
duce a  very  great  diversity/according  as  the  rays  proceed 
in  the  directions  a  a,  aa,  &c.,  h  &,  6  A,  &c„  or  any  other. 

(874,)  The  great  effects  of  the  absorbent  power  of 
Clouds,  is  admirably  shown  in   those  vesicular  masses  Al 
which  pass  before  the  solar  disc,   near  the  time  of  sun*  V^' 
set,     A  dense,   stationary  bank  of  Cloud,  fig,  22,  of  a  V| 
deep  leaden  colour  was  in  contact  with  the  horizon,  and  ^^^ 
above  it  the  solar  orb  suffu£)ed  with  a  beautiful  bkish  of  pass 
red«  diminishing  in  intensity  upward.     As  soon  as  the 
Sun  came    into    contact   with   the  upper  edge  of  the 
Cloud,  a  small,  but  exceedingly  dark  mass  was  pro- 

*  So  frreai  ii  the  effect  of  poiitign,  and  so  remarkable  the  differ- 
ences  it  produces,  that  it  seems  difficult  sometimes  to  believe,  that 
the  Clouds  which  in  the  evfoin^  we  htte  drenched  with  crimson  an4ll 
gold,  are  the  same  as  we  beheld  absolutely  colourless  iu  the  middkt , 
of  the  day, 

f  An  insular  titiiation  like  our  own,  with  a  climate  sut^eet  to 
perpetual  vicissitudes,  mttst  be  best  adapted  for  studying  the  phy- 
siognomy of  the  sky.  Here  Clouds  are  no  novelly,  and  it  is  their 
absence  from  the  celestial  vault  which  creates  surpri&e.  There  ar» 
refipons,  However,  wliere  the  contrary  is  the  case,  and  where  the 
ap|»earance  of  a  Cloud  at  some  BeasonSj  engages  the  whole  attea* 
tion  of  the  iohabitaott. 
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iecird  on  iU  disc,  as  fig,  23,  na  other  pari  of  (he  cloudy 
bttjik  fteemin^  to  alter  its  appearance  in  any  way.  As 
the  Sun  descended,  other  equally  dark  Clouds  came  into 
Tiew ;  and  when  its  upper  limb  arrived  at  length  on  a 
lewl  with  the  superior  edge  of  the  Cloud,  it  was  covered 
with  the  very  dark  forms  shown  in  fig.  24,  the  other 
psrts  of  the  solar  face  remaining  nearly  as  clear  and  as 
fireahly  coloured  as  before.*  Now  these  very  dark 
masses  were  clearly  distinct  portions  of  the  great  bank 
of  Cloud,  and  eitisted  while  the  Sun  was  above  ii, 
although  blended  apparently  in  a  dense  mass,  when  the 
li^ht  passed  obliquely  through  them,  as  shown  in 
the  section,  fig.  25 ;  but  when  the  Sun  came  into  the 
[lasition  of  fig.  26,  some  of  the  rays  passed  uninter- 
ruptedly between  them  ;  and  the  Clouds  themselves 
t>eing  of  great  horiiontal  extent,  absorbed  in  a  very  high 
degree  the  light  that  fell  on  them.  In  a  case  of  this 
sort,  as  well  as  in  the  twilight  generally,  the  hard  and 

"^iretl- defined  outlines  of  the  Clouds  are  worthy  of  ob- 
senation.     Twilight,  it  has  oAen  been  remarked,  while 

.it  takes' off  the  edginess  of  objects  below  the  horizon,  more 
tt&sibly  marks  the  outlines  of  those  above  it,  when  they 
mm  opposed  to  tlie  sky ;  and  the  principle  is  remarkably 
czmfinned  in  the  formsof  Clouds,  t 

(875.)  While  the  CJouds  in  the  preceding  case  were, 
however^  rendered  go  much  darker  by  being  projected 
on  the  solar  disc,  cases  occur  when  the  contrary  is  the 
case*     Fig.  27  is  an  instance  where  the  Sun's  face  was 

Lcolotired  nearly  as  before,  and  during  its  descent  three 
of  extended  Cloud  were  brought  into  apparent 

[  contact  with  it.  The  parts  of  these  Clouds  projected  on 
libe  disc,  became  lumlnons  and  coloured,  but  the  parts 
keyoml  it  preserved  their  original  grey  appearance,  t 

•  How  difleuFnt  are  the^e  Cloud§  from  those  adverteil  to  by  Hiim- 
Mt  of  a  brilUiat  whitenew^  and  throuijh  which  he  has  distia- 
piuahed  the  spots  of  the  Moon  so  perfectly,  as  to  give  the  idea  of 
tfi  Sk  being  placed  before  them. 

f  Tlw  tame  fact   may  be  noticed  when  terrcstria!  objects  are 

■^M  preaeitlcd  1o  the  sky.     Price,  ia  bis  Work  on  the  Plctureaqne, 

larkt,  ^'that  many  varied  (ifroupa  aod  elfgant  masstjs  of  tree*, 

di  win  tcaiccly  noticed  in  the  more  general  diffusiou  of  lighf, 

I  tb*  tvilight  dUtiiictly  appear.     Then  too,  the  stubborn  dump, 

'mh  before  waa  too  pliiiuly  seen,  makee  a  still  fouler  blot  on  the 

Titon  I  while  there  is  a  glimmering  of  light  he  maintains  his 

^1  vor  yitlds  till  even  his  blackness  is  at  last  confoynded  in  the 

■rf  AckniitM  of  ni^ht ' 

{•  Tkit  pMi}«ction  uf  Clouds  on  the  solar  disc»  often  disdosei  many 

~'  "  ^'     ;  phenomena  respecting  their  furmatiooi  aud  texture,     la 

a«t  referred  to,  the  cloudy  bauds  appeared   of  miiform 

tijt  before  they  came  into  apparent  contact  with  the  Sun  ;  but 

I  M  thai  took  place,  the  parts  on  the  solar  disc  immediately 

fifavous  ftructure.     A  remarkable  instance  of  the  kind 

mmtt  womt  very  irret^lar  bands  of  dark   Cloud,  the  tn- 

I  of  which  sei^med  to  be  blkd  up  with  Cloud  of  a  less  dense, 

ti/hrm  texture,  the  whole  secmiog  to  be  stationartf.    As  soon, 

►rr,  as  the  Sun*s  disc  came  into  contact  with  tlie  lighter  part  of 

Clfl^od,    it  was  immediately  covered  with   an   irregular  and 

Sif441y  moviiig  network,  afi  fij^.  23^  althouj^b  no  perceptible  motion 

iTMibti  in  the  great  mass  of  the  Cloudy  provin|^  at  once  the 

I  lesiure  of  the  Cloud,  and  the  rapid  motion  existing  among 

ti*    When  it  cani€  into  contact  with  the  denser  bands,  this 

I  vnfl  not  perceived. 

Itaiay,  also,  be  worth  while  to  advert  in  a  Note  to  the  following 

""*[  phenomenon.     When  the  lower  limit  of  the  Sun  comei 

wit  contact  with  the  upper  edj^e  of  a  batik  of  Cloud,  a 

r  lodentaticiQ  appears  in  it,  the  brea^lth  of  which  is  governed 

\^l  te  apparent  aise  of  the  part  of  the  solar  disc  on  tlie  edge  of  the 

L  Claais     Whea  the  Sun  fit^  appears  in  contact,  the  Indentation  is 

WWtf  small,  as  in  fij;.  29,  but  it  gradually  increases  until  the  hori. 

1  diameter  of  the  Sun  reaches  the  Cloud,  as  in  Bg,  30,  afler 

I  it  dimiolshes  as  in  fig.  31,  and  when   the  Sun  finally  dis- 

«,  the  edge  of  the  Cloud  becomes  instantly  restored  to  its 

V  i<*fe,  at  in  fig.  32,  the  separated  parts  visibly  approaching 

•llMff,  and  appearing  to  mct>t  in  the  centre  of  the  indeatatiou. 


(876.)  Among"  the  different  modifications^  the  most 
rich  aiiti  copious  colour!  ngs  are  presented  by  I  he  Cirro 
Stratus,  Shades  ot^  purple,  crimson,  lake,  and  scarlet 
are  very  common  ;  and  cases  occur  wherein  they  are 
tinged  with  violet.  Howard  saw  two  bars  of  this  Cloud 
of  a  rich  crimson,  on  a  p^onnd  of  almost  a  golden  hue, 
extending  from  South- West  to  North-East,  at  the  alti- 
tude of  20^.  Cirri  and  Cirro  Cumuli  disclose  also  very 
diiFerent  colours  at  different  times,  though  their  situa- 
tions with  reg^ard  to  the  Sun  may  be  very  nearly  the 
same.  Howard  mentions  a  case  of  pink-coloured  Cirri 
at  sunset;  and  also  others  which  displayed  tints  of 
orange  passing  through  lake  and  purple,  their  edges 
glowing  like  bright  flame.  The  burnished  appearance 
of  the  edges  of  Ciouda  in  the  Polar  Regions,  we  have 
already  adverted  to,  Masses  of  Cirro  CumuU  disposed 
in  beds,  on  the  decline  of  day,  are  sometimes  very 
deeply  tinged  with  crimson  or  vermilion.  Howard 
mentions  a  case  of  a  Cloud  of  this  sort,  coloured  with 
lake  passing  into  violet.  A  Cumulo  Stratus  dissipating 
beneath  a  veil  of  Cirrus  at  the  moment  of  sunset  was 
seen  by  him  of  a  light  silver  grey.  During  the  twilight, 
this  same  Cloud  became  successively  yellow,  orange, 
Ted,  purple,  dull  grey,  and  finally  somewhat  red.  He 
saw,  also,  that  the  sky  seen  behind  a  large  Cumnlo 
Stratus  under  the  setting  Sua,  was  of  a  deep  brownish 
lake  colour,  When  the  sky  above  the  selling  Sun  was 
of  a  rich  yellow  colour,  a  large  bed  of  the  same  modifi* 
cation  exhibited  very  beautiful  deep  red  tints.  Howard, 
likewise,  saw  the  whole  hemisphere  overspread  with 
Cirri  passing  to  Cirro  Stratus  and  Cirro  Cumulus, 
and  having  an  arched  towering  appearance*  the  whole 
being  dipt  in  a  great  variety  of  lints.  A  splendid  exhi- 
bition was  also  made  by  dense  Cirro  Strati  to  the  South- 
East  and  East,  which  assumed  first  a  deep  blood  red, 
passing  through  crimson  and  a  gradation  of  lighter  reds 
to  orange,  and  finally  to  flame  colour.  The  afternoon 
and  night  of  the  next  day  proved  very  wet.  There 
seems,  indeed,  to  be  some  relation  between  the  colours 
of  the  Clouds  and  rain.  He  speaks,  also,  of  Clouds 
bt^auti fully  coloured,  both  at  sunrise  and  sunset,  with  a 
double  gradation  of  lints,  and  in  which  the  successive 
effects  of  the  direct  and  refracted  rays  were  very  dis- 
tinctly marked.  At  Mexico*  in  extremely  fine  weather, 
Humboldt  has  seen  large  bands  of  Cloud  having  all 
the  colours  of  the  rainbow,  spread  along  the  vault  of  the 
sky,  and  converging  towards  the  lunar  disc.  He  saw, 
also,  the  thick  veil  of  the  Clouds  rent  asunder  in  shreds 
near  the  horijon,  and  the  Sun  on  a  firmament  of  indigo 
blue.  The  broken  Clouds  became  gilded,  and  fasciculi 
of  divergent  rays,  reflecting  the  most  brilliant  colours, 
extended  even  to  the  midst  of  the  heavens.*  Mr. 
Foggo  mentions  a  chasm  in  a  Cumulo  Stratus  driven 
rapidly  by  the  wind,  and  through  w*hich  was  seen  an 
extensive  Cirro  Stratus,  entirely  at  rest  in  a  higher 
region  of  the  sky,  beautifully  striped  with  the  prismatic 
colours. 
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Tliis  final  restoration  of  the  edge  of  the  Cloudy  is  often  an  interest^ 
inj;  phenomenon.  Sometimes  colour  ia  perceptible  round  the  indent- 
ation, but  there  ia  always  a  more  or  less  brillant  emiasiotj  of  rays. 
In  Ihti  morning,  the  Jower  edge  of  a  Cloud  oii^bt  \q  be  thu» 
affected.  The  phenoraenoo  is  probably  owing  to  the  difflractioD  of 
light.  A  distdut  hill  at  lunsot  may  ofleu  be  obserred  to  ba 
iadentetl  in  this  way. 

•  This  occurred  when  a  shock  of  an  earthquake  was  felt  abo;jt 
nine  f.  m.  The  disc  of  the  Sun  wqs  enormously  enlarged,  diitorted« 
and  undulated  towards  the  edges*  There  is  some  mysterious  ivlii* 
tiou  between  the  a<^ct  and  cotoui  of  the  sky  and  vulcauic  actiou. 
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(S77.)  The  rapid  traositioni  of  colour  which  Ihe 
Clouds  undergo  m  worthy  of  more  aiienlion  than  it  hajt 
hitherto  received.  It  woulfi  seem  to  depend  on  Bome- 
thing  more  than  chancre  of  position,  either  iti  the  Cloud 
or  the  Sun.  Forfiter  mentions  an  iustance  of  some 
detached  Ctrro  Cumuli  bein^  of  n  fine  ^Iden  yellow,  but 
in  a  sinj^le  minute  becoming  deep  red.*  On  anottier 
oceasian  he  saw  the  exact  counterpart  in  a  Cirro  Stratus^, 
by  its  instantly  changing  from  a  beautiful  red  to  a  brif^ht 
golden  yellow.  What,  indeed,  can  be  more  interesting* 
than  when  by  the  breaking  out  of  the  Sun  in  gleams,  a 
Cloud  which  a  moment  before  Beemed  only  an  un- 
shayiened  mass,  devoid  of  all  interest  and  beauty,  is  Bud> 
denly  pierced  by  cataract*  of  lights  and  imhtied  with 
the  most  splendid  colours,  varying  e^ery  instant  in  in- 
tensity. Numerous  examples  occur  of  this  beautiful 
play  of  colour,  which  cannot  but  remind  us  of  the  phe* 
nomena  displayed  by  the  pigeon's  neck  and  the  pea^ 
cock's  tail,  by  opal  and  pearl. 

(87^,)  After  the  Sun  is  set,  th«iiti1d  glow  of  his  rays 
is  still  diifused  over  every  part,  and  it  has  been  remarked 
that  the  Clouds  asstime  their  brightest  and  most  splendid 
colours  a  few  minutes  after  it  is  below  the  horizon.f 
It  is  in  the  finest  weather  that  the  colouring  of  tlie  sky 
presents  the  most  perfect  examples  of  harmony>  in  tem- 
pestuous weather  it  being  almost  always  inharmonious. 
At  the  time  of  a  warm  sunsctting,  the  whole  hemisphere 
is  influenced  by  the  prevailing  colour  of  the  light.  The 
snowy  summits  of  the  Alps  appear  about  sunset  of  a 
most  beautiful  violet  colour,  approaching  to  light  crim- 
son or  pink.J  It  is  remarkable,  also,  as  an  example 
of  that  general  htirmouy  which  prevails  in  the  mate- 
rial World,  that  the  mt^t  glowing  and  mugnificenl 
skies  occur,  when  terrestrial  objects  put  on  their  deepest 
•nd  moet  splendid  hues,§  It  has,  also,  been  observed > 
that  it  is  not  the  change  of  vegetation  only  which  gives 
to  the  decaying  charms  of  Autumn  their  finest  and 
most  golden  hues,  hut  ulso  the  atmosphere  and  the 
peculiar  lights  and  shadows  which  tlicn  prevail ;  and 
there  can  be  no  doubt,  on  the  other  hand,  that  our  per- 
ception of  beauty  in  the  sky  is  very  mndU  influenced  by 
the  surrounding  scenery*  In  Autumn  all  is  matured  ; 
and  the  rich  hues  of  the  ripened  fruits  and  ihe  changing 
foliage,  are  rendered  still  more  lovely  by  the  warm  hnxe 
which  a  fine  day  at  that  season  presents.  So,  also,  the 
earlier  trees  of  Spring  have  a  tranjiparency  and  a  thou- 
sand quivering  lights,  which  in  their  turn  harmonize 
with  the  light  and  flitting  Clouds  and  uncertain  shadows 
which  then  prevail. 

(979,)  But  there  are  nragnific^t  displays  of  colour, 
both  in  the  morning  and  evenings  when  no  Clouds  can 
be  seen.  This  may»  probably,  be  accounted  for  on  two 
suppositions,  and  both  in  unison  with  the  theory  of 
absorption.  Tlie  air,  uninterrupted  by  Cloud  in  its 
whole  horizontal  extent,  may  so  absorb  particular  rays. 


•  No  one  more  than  the  Meteordo|fi»t  rfouirei  a  knowledge  of 
the  comhinations  of  colour,^  to  infinitely  varied  are  the  tones  of 
Nature,  Uith  in  tht^  same  and  diflb^eot  Countriet.  WTio  can  venture 
to  ituittte  hy  the  |)encil  the  csidlest  varietiet  of  red^  and  orange^  and 
ycUuw,  which  the  aettin^  Sua  discloMs,  and  the  magi  Oil  ifltuioni 
which  alt  the  day  direreify  Hie  vast  and  varied  space  the  eye  travels 
over  in  rinmg  giailuully  from  the  horison  to  the  uj^r  skv.  Thofie 
who  have  paid  Any  attention  to  colonrt  mnst  be  aware  of  the  diffi- 
culty of  deiicrihiuff  the  variouv  tintd  and  iihad«s  that  appi'ar,  and 
which  are  known  to  mnount  to  many  thousands.  Ji  would  lie  use- 
ful tf  our  MeteOTuio^irts  would  endeavour  to  record  in  soim?  way  the 
various  colouriuj^  of  the  different  modificotions,  and  alao  their 
elevations  at  the  time  ol*  observatjon. 


as  to  dificlote  the  glowing  colours  referred  to ;  or  tlievt 
may  be  actual  Clouds  existing  far  beyond  the  limits  of 
our  visible  sky,  which  absorb  the  light,  and  produce  the 
same  splendid  effect.  This  last  supposition  will  not  be  £| 
objected  to,  when  we  refer  to  the  dark  lines  seen  by 
Fraunhofer  in  the  solar  spectrum.  Do  not  these  dark 
lines,  it  has  been  asked,  occupy  the  place  of  rapof^wiW 
particular  refrangiHIities,  which  have  been  absorbed  in  ¥^^ 
their  passage  from  the  Sun,  before  they  reached  our  ^^^ 
atmosphere?  a  condition  seeming  to  be  necessary  from  totar 
the  absence  of  these  lines  in  the  spectra  of  the  fixed 
stars.  Have  they  not,  it  has  been  asked  by  Herscliel, 
been  absorbed  in  the  solar  atmosphere?  We  may 
apply  to  this  subject,  as  well  as  to  other  parts  of  Me- 
teorology, the  remark  of  Bacon,  "  I  would  not  have  it 
given  over,  but  waited  upon  a  little." 

(880.)    The   following  are    incidental    but  valuable 
examples  gleaned  from  Howard  and  other  respectable  g*^ 
authorities.     At  sunset  Howard  saw  in  the  West  a  cle«nH 
lemon-coloured  space,  close  to  the   horizon.      Abofij^H 
were  crimson  lights,  with  shadows  of  grey  and  purple 
in  avaricty  of  figures,  streaked,  waved,  and  chistered. 
In  the  East  were  Clouds,  some  rose-red,  and  others  of 
a  tender  green.     He  speaks,  also,  of  a  ruby-coloured  In 
twilight;  of  orange  surmounted  by  rose-colour;  of  a  Oi 
sunset  with  a  pure  dilute  carmine  lint;  alsoof  asky  on 
the  decline  of  day  reflecting  a  bronze  hue  from  some 
Eastern  Clouds.     About  the  time   of  sunset  also,  or 
sometimes  a  little  after,  the  lower  part  of  the  sky,  to 
some  distance  on  each  side  of  the  place  of  his  setting, 
n^ay  be  seen  to  incline  to  a  faint  sea-green.     At  greater 
distances  this  gradually  changes  into  a  reddish  brown. 
tht  colour  of  the  horizontal   sky  on  the  opposite  side 
inclining  sensibly  to  purple.     In  the  different  voyages  la 
to  the  Polar  seas  also,  are  some  brief  and  scattered  no-  U| 
tices  worth  collecting.     Ross  frequently  saw  a  yellow 
sky.     In  the    South-East  and    South-West  at  sunnse 
and  sunset,  Parry  saw,  generally,  near  the  horizon,  m 
rich  bluish  purple,  and  a  bright  arch  of  deep  red  abovet 
one  mingling  imperceptibly  with  the  other.     About  the 
time  of  sunset   in  these  regions,  the   part  of  the  sky 
within   1°  or  2^  of  the   horiwn,  was  of  a  bright  nwl, 
above  which  was  a  soft  light  blue,  passing  into  delicate 
green.     At  sunset   in  December,  the  sky  was  beautifully 
red  near  the  Southern  lioHton,  and  a  soR  rich  purple  to 
the  North.     Saussure  remarked  in  his  ascent  of  Mont  I*tl 
BUiuc,   that  the  evening  vapour  which   tempered   the 
Sun's  brightness,  and  half  concealed  the  immense  space 
he  had  below  him,   formed  t!ie  finest  purple  belt  en* 
circling  all  the  Western  horiaon  ;  and  as  the  vapour  de- 
scended  and  became  more  dense,  this  belt  became  nar- 
rower and  of  a  deeper  colour,  and  at  last  of  a  blood 
red.     At  the  same  instant,  some  Clouds  darted  a  light 
of  such  brightness,  as  to  resemble  meteors  or  flaming 
stars. 

(881.)  But  tlie  colour  of  the  sky  is  often  influenced  Thei 
by  reflection  from  terrestrial  objects.  Ross  mentions,  that  ^f  ^1* 
while  the  Sun  and  Moon  were  passing  in  azimuth  along  S  *"" 
the  tops  of  the  mountams,  the  snow  which  covered  them,  ^,fl^ 
and  which  had  naturally  a  yellow  tinge,  had  then  the  from 
lustre  of  gold,  the  reflection  of  which  on  the  sky  pro-  tr»«l« 
duced  a  green  so  delicately  rich  and  beautiful,  as  to  pass 
description.  Other  causes,  also,  sometimes  operate.  Effttf 
Humboldt  remarked  when  the  air  was  clear  and  the  sky  *"*!* 
of  a  very  deep  blue,  that  the  horizon  reflected  a  hvid  and 
yellowish  light,  which  he  thought  resulted  from  the 
quantity  of  sand  suspended  in  the  air 
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(S63.)  It  may  be  useful  to  advert  to  a  siDgle  exam- 

nfe  of  m  sunset,  recorded  by  Howard.     The  Sun  scl, 

tumonded  by  a  moderate  glow  of  Hame  colour,  and 

'•*"  without    tt    spot   on  the   Western   sky.     An    exlensjve 

hri^tncflB  remained  in  the  horizon,  which  insen&ibly 

VBDkhcd    upwards    and  towards  the    North-East  and 

Bouth-West     Opposite  to  this,  and  quite  distinct  in  its 

^  toitvdaxiet,  appeared  a  mans  of  L-olour  resting  on  an 

csteosive  violet  or  purplish  base,  in  the  horizon »  and 

which*  diminishing  as  it  rose,  terminated  at  length  in  a 

ftnac-coioitred   apex*     As   this  ap^x   passed   away,    an 

OiWige  tint  in   the  North*West  spread  and  deepened, 

ttsd  tras  suddenly  surmounted  by  a  fine  bltibh  of  red, 

qwBplftint;  &  grand  pyramid  of  coloured  light,  reaching 

hslf  way  to  the  zenith,  and  glowing  every  moment  with 

bnghtncss;  so  that  half  an  hour  after  sunset, 

iMdaeape   to  the    East   was  actually    in  a   much 

ftranger   lighter  than   idler  the  disappearance  of  that 

L  Imnlamrj.    At  the  moment  this  was  in  the  greatest  per- 

iofi«  the  opposite  pyramid  was  no  longer  visible,  and 

twilight    passing  off,    the  red    first    vanished,  the 

mnrngc  spreading  upward,  at  the  same  time   it  grew 

fitffiler  with  the  white  light  of  the  picture. 

(88S,)  We  may  gather  from  what  has  been  advanced 
Ml  ite  aiworptioa  of  lighU  and  from  the  necessary  ar- 
,€i  the  dimensions  of  Clouds  in  the  air,  a 
why  the  tiiorning  and  evening  skies  display  a 
>  colouriitg'  than  when  the  Sun  is  in  its  meridian 
The  stability  of  Clouds  requires  that  I  heir 
borbontml  dimensions  should,  in  genera!,  be  greater  than 
their  verlicaL     lu  the  morning  and  evening,  the  former 
IB  so  situated »  as  to  call  into  the  greatest 
ly  tbe  absorptive  power,  when  taken  in  conjunction 
Aft  gnat  f&uge  of  horizontal  air ;  whereas  in  the 
die  of  the  dayi  not  only  is  there  a  smaller  dimenaion 
'  tlie  Cloud,  but  a  much  less  quantity  of  air  acts  on  the 
kt*  The  increased  rarity  of  the  air  in  Tropical  climes, 
f  aflbtd  also  a  reason  why  the  sunsets  there  are  less 
i  than  in  Countries  more  remote  from  the  Equa- 
The  continued  low  elevation  of  the  Sun  in   the 
Regions,  will  likewise  explain  the   more  frequent 
eooeof  rich  and  splendid  skies  in  that  region.  Very 
cii  remains  to  be  done  to  pertect  oiir  knowledge  of  the 
aa  of  Clouds,  and  we  hope  it  is  a  subject  which 
i  AMci  with  increased  attention  from  Meteorologists. 

Haict,  Parhelia,  Sfc. 

(884.)  There   are   other   remarkable   exhibitions   of 

in  the  atmosphere  connected  with   the  Sun  and 

,  which  have  very  much  occupied  the  attention  of 

^hOoaopbers.     Id  a  clear  sky  these  luminaries  exhibit 

'  «r  discs  without  any  change  of  colour ;  but  in  other 

**  *iMis  of  (he  air,  they  not  only  undergo  alterations 

|i|f  colour,  but  are  also  surrounded  with  circles  and  parts 

l0f  circles  of  various    sizes  and  forms,  and   exhibiting 

4iirersities  of  the  most  singular  and  remarkable  kinds. 

(88!»,)  When  a  thin  stratified  Cloud  passes  before 
iht  Sun  or  Moon,  a  portion  of  the  Cloud  surrounding 
die  Itiimnary  appears  much  more  luminous  than  the 
rest,  as  in  fig.  L  pi.  xvii.,  the  phenomenon  being  then 
denominated  a  Corona.  These  coronos  depend,  pro- 
lMl»Iyt  oti  the  existence  of  a  number  of  particles  of  water, 
ti  eqtul  dimensions^  and  situated  in  a  proper  position 
viib  respect  to  the  luminary  and  the  eye.  There  being 
SO  much  diversity  in  the  magnitudes  of  the  spherules  of 
water,  their  dimensions  may  be  expected  to  vary  without 


limit,  and  by  observation  they  are  accordingly  found  to     Meieo*- 

do  so.     CoroniB  are  very  common,  and  are  best  seen      «logy. 
round  the  Sun  by  rejection  from  the  surface   of  still  ^^*V^ 
water.     Newton  saw  m  this  way,  three  rings  of  colour  Newton's 
surrounding  the  Snn,  like  small   rainbows,  the   inner*  example, 
most  being  blue  next  the  Sun,  red  without,  and  while 
between.     The  second  ring  was  purple  and  blue  within, 
pale  red  without,  and  green   in   the  middle.     The  third 
ring  was  pale  blue  nithin  and  pale  red   without.     The 
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diameters  of  the  rings  were  respectively  5°  or  6*, 
and  12° 

(886.)  On  other  occasions  circles   more  or  less  bril- 
liant, and  of  a  much  larger  size,  surround  the  disc  of  the 
Sun  uiHrMoon,  the  luminary  occupying  the  centre,  as 
in  fig.  2,     These  are  denominated    halos.     Those    be-  Halo* 
longing  to  the  Sun  are  generally  tinted  with  colours  less  fo^^d  tli* 
bright  than  tlte  rainbow,  aiui  sometimes  quite  as  dis*      '^^ 
tinct.     These  colours*  however,  are  variously  disposed,  xiated  with 
Sometimes  the  red  is  next  the  Sun,  and  a  pale  blue  on  cobur. 
(he  outside  ;  but  at  other  times  indigo  and  violet  are 
without.     Frequently  they  are  red  or  yellow  on  the  in- 
side, and  white  on  the  outside.     One  halo  was  seen,  the 
middle  of  which  was  white,  after  which   followed  red, 
blue,  and  green,  its  outermost  border  being  a  bnght 
red.     In  another  case  a  pale  rt'd   on   the  outside  was 
followed  by  yellow  and  green,  terminating  with  white. 
The  space  included  within  the  halo  is  frequently  of  a  Space  with- 
most  intense  grey,  or  of  a  deeper  blue  than  the  rest  of  i'^  hab  frs- 
thc  sky,  when  the  atmosphere  is  misty,  or  of  a  transpa-  JI^^p^%  «■« 
rency  more  or  less  perfect.     Under  soirie  circumstances  -j^y^ 
a  second  halo  is  formed,  much  larger  than  the  first  and 
concentric  with  it,  as  in  fig,   3.     Its  colours  are  very 
pale,  and   its  whole    splendour   much   less  than  that  of 
Uie  halo  within.    Frequently,  from  peculiar  conditions  of  H&loa 
the  atmosphere,  neither  the  first  nor  ^ccond  bab  is  per-  sometimes 
fectly  formed,  as  fig.  4.  K^^"^ 

(897.)  Halos  round  the  Moon  are  formed  sometimes  Uaiog 
of  a  luminous  white  circle,  and  at  other  times  are  tinted  round  the 
with  pale  red  alone,  or  green  and  red.     The  white  circle  MtHwu 
is  sometimes  well  defined  on  the  inner   side,  so  as  to 
make  the  included  space  appear  dark,  while  on  the  other 
side  it  passes  insensibly  into  the  colour  of  the  sky,     A 
succession  of  these  halos  frequently  occurs.     A  corona  is  Sticcentoa 
sometimes  formed  within  the  halo,  as  fig.  5  ;  and  Howard  of  hstoi. 
observed  a  case  where  the  corona  was  not  formed  by  the  Corona 
Clouds  which  produced  the  haJo,  but  by  haze  probably  J^^|^""  * 
nearer  the  Earth. 

(8S8.)  Professor  Strehlke  of  Dantzic,  in  passing  Halos  seen' 
over  some  fields  at  midnight  in  August,  1628,  was  greatly  i^  *  mist 
surprised  at  the  successive  appearance  and  disappearance 
of  halos,  Some  of  the  fields  were  covered  with  mist, 
and  others  perfectly  clear.  In  a  field  free  from  mist  no 
halo  could  be  perceivefl ;  but  in  those  covered  with  mist, 
three,  or  even  four  halos  were  perceived  at  small  dis- 
tances from  each  other,  with  very  vivid  colours,  red 
being  always  on  the  outside.  Howard  saw  a  lunar  halo 
of  moderate  diameter,  which,  disappearing,  gave  place 
to  a  portion  of  a  very  large  one.  In  the  Polar  Regions 
Parry  remarked  that  halos  almost  always  began  to  make 
their  appearance  about  the  time  of  full  Moon, 

(889,)  Coloured    circles  are,    however,   much    more  Vary  ae* 
rare  in  the  Countries  of  the  North,  than  in  Provence,  cording  td 
Italy,  and  Spain.      Under  the  Torrid  zone  beautiful  ch^^e. 
prismatic  colours  appear  almost  every  night.     Ollen  in 
the  space  of  a  few  minutes  tliey  disappear  several  times. 
Between  the  15lh  degree  of  lutiiude  and  the  equator, 
small  halos  surround  the  Planet  Venus,  orange,  purple, 
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and  violet  being  distinctly  perceived.  Humboldt,  how- 
ever, never  saw  any  colours  around  Sirius,  Canopus,  or 
Acherner. 

(890.)  Marriotte  accounted  for  the  formation  of  halos 
from  the  refraction  of  prismatic  crystals  of  ice  descend- 
ing^ throuffh'^the'air  in  all  possible  directions,  and  these 
receiving  (he  solar  rays  under  every  variety  of  inclina- 
tion. In  certain  positions  of  these  prisms,  it  may  be 
proved  that  light  suffers,  in  transmission  through  them, 
a  mininum  deviation ;  and  this  position  is  determined 
by  the  condition  that  the  refracted  ray  forms  with  the 
two  sides  of  the  prism  an  isosceles  triangle ;  or,  which 
comes  to  the  same  thing,  the  angle  of  refraction  is  equal 
to  half  the  refracting  angle  ;  and  as  the  refracting  angle 
is  here  60°,  the  angle  of  refraction  must  be  30°,  and  the 
angle  of  incidence  about  41°.  Hence  the  deviation  is 
equal  to  double  the  angle  of  incidence,  minus  the  refract- 
ing angle  ;  or  2  x  41°  —  60°  =  22°,  and  which,  singu- 
larly enough,  coincides  nearly  with  the  semidiameter  of 
the  solar  halo.  In  other  positions  of  the  prism,  the  devia- 
tion increases  very  slowly,  till  it  becomes  a  few  degrees 
greater.  Hence  the  breadth  of  the  circles  of  colour 
being  considerable,  the  colours  must  fall  principally 
on  each  other,  and  thus  become  very  indistinctly  sepa- 
rated. The  external  circle  may  be  referred  to  the  effsct 
of  two  such  refractions  in  succession.  This  mode  of 
explanation  could  be  put  at  once  to  a  decisive  test,  could 
the  diameters  of  halos  be  measured  with  the  same  exact- 
ness as  the  rainbow ;  but  it  is  seldom  the  phenomenon 
is  presented  with  all  the  uniformity  and  precision  de- 
sirable.* 

(891.)  Arago  made  an  observation  which  proves  in  a 
certain  degree,  that  the  light  of  halos  is  refracted,  having 
found  that  it  is  always  polarized  by  refraction  and  not 
by  reflection. 

(892.)  One  useful  Meteorological  inference  may  be 
drawn  from  these  Optical  inquiries  respecting  halos,  and 
that  is  if  the  presence  of  icy  particles  be  necessary  for 
their  formation,  they  may  be  regarded  as  furnishing  us 
with  some  data  respecting  the  temperature  of  the  higher 
regions  of  the  air. 

(898.)  Halos,  from  their  relation  to  the  modification 
Cirro  Stratus,  in  which  they  chiefly  occur,  are  found  to 
indicate  wind  and  rain,  and  sometimes,  at  the  approach 

*  The  following  experiment  by  Sir  David  Brewster  iliiutrates 
in  a  pleaang  manner  the  actual  formation  of  halos. 

**  Take  a  saturated  solution  of  alum,  and  having  spread  a  few 
drops  of  it  over  a  plate  of  ^lass,  it  will  rapidly  crystallize  in  small 
flat  octohedrons,  scarcely  visible  to  the  eye.  When  this  plate  is 
held  between  the  observer  and  the  Sun,  or  a  candle,  with  the  eye 
very  close  to  the  smooth  side  of  the  glass  plate,  there  will  be  seen 
three  beautUul  halos  of  Ught,  at  diflerent  distances  from  the  limii- 
nous  body.  The  imnermoti  haio,  which  is  the  whitest,  is  formed  by 
the  imases  refracted  by  a  pair  of  faces  of  the  octohedral  crystals, 
not  much  inclined  to  each  other.  The  tecond  hata^  which  is  more 
coloured,  with  the  blue  lavs  outwards,  is  formed  by  a  pair  of  faces 
more  indined ;  and  the  third  halo,  which  is  very  large  and  highly 
coloured,  is  formed  by  a  still  more  inclined  pair  of  faces. 

'<  Each  sroarate  crystal  forms  three  images  of  the  luminous  body, 
placed  at  pomts  120^  distant  from  each  other,  in  all  the  three  halos ; 
and  as  the  numerous  small  crystals  have  their  refracting  faces 
turned  in  every  possible  direction,  the  whole  drcumfeience  of  the 
halos  will  be  completely  filled  up. 

"  The  same  efleds  mav  be  obtained  with  other  crystals,  and  when 
they  have  the  prcmertv  oi  double  refraction,  each  halo  will  be  either 
doubled,  when  th»%>uble  refraction  is  connderable,  or  rendered 
broader,  and  otherwise  modified  in  point  of  colour,  when  the  double 
refraction  is  small.  The  effects  may  be  curiously  varied,  by  crystal- 
lising upon  the  same  plate  of  glass  crystals  of  a  decided  colour,  by 
which  means  we  should  have  white  and  coloured  halos  succeeding 
•ach  other." 


Cm 


of  Winter,  snow  and  frost,  at  which  time  the  cotoan  II 
are  very  brilliant.  Late  in  the  Spring,  Howard  has  re-  ^ 
peatedly  observed  a  large  white  lunar  halo  to  be  foU  ^^ 
lowed  by  hot  weather.  ^W 

(894.)  The  apparent  form  of  the  halo  is  that  of  an 
irregular  oval,  wider  below  than  [above,  the  Sun  being 
nearer  their  upper  than  their  lower  extremity.  This 
results  from  the  apparent  figure  of  the  sky.  Panrw 
measured  several,  and  found  all  the  diameters  of  each 
to  be  equal. 

(895.)  Parhelia  consist  in  the  simultaneous  appear-  p^ 
ance  of  many  Suns,  images  of  the  true  Sun.  These 
images  always  appear  at  the  same  elevation  as  the  true 
Sun,  and  are  always  united  to  each  other  by  a  white  cirde^ 
likewise  horizontal,  and  whose  pole  is  in  the  zenith* 
This  circle  changes  its  elevation  with  the  true  Sun  ;  and 
its  apparent  semidiameter  is  always  equal  to  the  distance 
of  this  luminary  from  the  zenith. 

(896.)  The  whiteness  of  the  circle  here  alluded  to.  Cm 
results  from  the  refraction  of  the  vertical  faces  of  crystals*  jff** 
supposed  to  be  scattered  equally  through  every  variety  of      * 
azimuth ;  and  to  the  refraction  of  vertical  prisms  must  be 
referred  the  coloured  parhelia  which  impart  so  great  an  CMTai 
interest  to  the  sky.     These  coloured  parhelia  are  not  P** 
always  confined  to  the  limits  of  halos,  but  are  sometimes  fin* 
formed  a  little  without  them,  on  account  of  the  deviation  ^""^ 
of  the  light  which  passes  obliquely  through  the  vertical 
prisms,  ^ing  somewhat  greater  than  that  of  the  light  \ 
transmitted  by  those  crystals  which  have  their  axes  per- 
pendicular to  the  planes  of  incidence  and  refraction.    So 
also.  Dr.  Young  observes,  the  light  which  passes  through 
the  horizontal  crystals,  at  different  azimuths,  is  variously 
modified,  so  as  to  produce  the  beautiful  phenomena  oif 
inverted  arches  touching  the  halos  at  their  highest  points ;  i^,, 
or  the  many  other  diversified  combinations   of  arches  an^ 
which  at  times  almost  baffle  description.  Joj^ 

(897.)  The  simplest  example  of  a  parhelion  is  that  J^ 
wherein  one  fictitious  Sun  only  appears  on  one  side  or  ^^ 
other  of  the  true  Sun,  on  a  suitable  Cloud,---perhaps 
vapour  passing  to  a  Cirro  Stratus  Cloud,  as  in  fig.  6, 
where  S  is  the  true  Sun,  and  S*  its  image ;  or,  as  in 
fig.  7,  where  the  fictitious  Sun  S*  is  below  the  real  Sun 
S.     Both  these  are  actual  examples. 

(898.)  The  next  degree  of  complexity  is  when  fie-  Two 
titious  Suns,  S*,  S*,  are  formed  on  each  side  of  the  true  ^ 
Sun  S,  on  a  proper  Cloud,  as  in  fig.  8,  the  apparent 
Suns  being  probably  more  or  less  tinted  with  the  pris- 
matic colours,  and  with  or  without  a  luminous  cirde 
passing  through  them. 

(899.)  Parry  records  a  case  of  two  parhelia,  S^  S*» 
&s  in  fig.  9 ;  that  to  the  Westward  being  formed  on  a 
thick,  dark  Cloud,  was  bright  and  prismatic,  the  other 
on  the  blue  sky  being  scarcely  perceptible.  A  ray  of  Bi^ 
bright  yellow  light  extended  horizontally  about  S**  or  4**  *w^  * 
on  each  side  of  the  parhelia,  and  a  stripe  of  prismatic 
colours  from  each  of  them  to  the  horizon. 

(900.)  Another  modification  is  when  three  parhelia,  S>,  TJjJ 
S«,  S»,  appear,  with  a  circle  more  or  less  perfect  passing  ■•■■ 
through  them,  as  in  fig.  10.     Parry,  who  describes  one  of 
this  kind,  remarks  that  the  prismatic  tinte  were  much  ^^^ 
more  brilliant  in  the  parhelia  than  in  any  other  part  of  the  | 
circle,  red,  yellow,  and  blue  being,  however,  the  only  co-  | 
lours  that  could  be  traced,  red  being  nearest  the  true  Sun. 

(901.)  On  another  occasion,  when  some  snow-drift 
prevailed,  and  three  fictitious  Suns,  SS  S*,  S',  appeared, 
with  a  portion  of  another  circle  above,  as  fig.  11,  the 
parhelia  were  at  times  so  bright  as  to  render  it  painfol 
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!  to  look  upon  them.  A  horizojilal  circle  of 
wbite  Iis:ht  passed  through  the  Sun's  ihsc»  a«d  across 
lliis  parhelia  S*,  S».  A  cohjmn  of  light  also  descended 
horn  the  Sun,  as  represented  m  the  figure, 

(90^.)  In  a  similar  case  with  three  parhelia^  S\  S\  S*, 
ft  fid  a  ftHToundin^  halo,  Parry  saw  many  rays  of  con- 
t  vhitc  li^rht  proceeding  from  the  Sun  S,  and  ex- 

v  ._    II  various  directions  beyond  ihc  halo.     These 

f^yis  were  brighter  after  they  had  passed  the  halo,  than 
is  the  part  within  it.     This  is  shown  in  %,  12. 

(903.)  Mr.  White  saw  at  Bedford  a  beautiful  combi- 

nmiion  of  this  kind.     A  B,  fig,  13,  is  the  Weslern  hori- 

Dcw,  and  S  a  portion  of  the  solar  disc,   appearing  like 

nmished  gold  above  a  dark  Cirro  Stratus  Cloud.     S^ 

,  S'  are  three  parhelia,  and  d  e   a  column  of  white 

jhU  reaching  to  the  horizon  below,  and  extending  in- 

]lQttely  upwards ;  /,  g,  k  were  fragments  of  a  solar 

ilo,   exhibiting   the  prismatic    colours  ;    i\  k,  I  three 

iminous  trains  of  lights,   terminating  in    points,    the 

»inil  being  highly  coloured  with  yellowish  red  vapour, 

iiig 'probably  to  its  being  situated  in  the  centre  of  the 

'  eolumn  of  light  de.     The  train  m  terminated  abruptly, 

bat  was  more  distinct  than  the  train  n,  which  ended  in 

a  point 

(904.)  We  have  before  remarked  that  parhelia  S\  S« 
arte  sometimes  formed  outside  the  halo,  but  it  is  rare. 
P^rry  remarks,  that  on  one  occasion,  an  officer  reported 
the  angular  distance  between  the  parhelion  and  the  Sun 
Jo  be  24M0'.  and  the  radius  of  the  halo  22^3C  This 
regarded  for  the  time  as  an  error,  but  subsequent 
en:ations  abundantly  confirmed  it.  On  this  occasion 
inv^erted  portion  of  another  halo  touched  the  usual 
kdoin  a  point  immediately  above  the  Sun,  as  in  fig,  14. 
(905.)  Sometimes  parhelia  S^  S*  appear  on  each 
tide  the  Sun  S,  with  a  halo  passing  through  them,  and 
two  inverted  arches  above,  one  touching  the  perfect 
halo,  and  the  other  formed  above  it.  Both  the  fictitious 
Suns  had  tails  of  a  whitish  colour  proceeding  from  them, 
»  %  1&. 

(906.)  A  second  halo  may  surround  the  first,  as  in 
fig-  1^,  with  an  inverted  arch  above  it,  as  well  as  on  the 
interior  halo.  This  was  an  example  seen  by  Martin 
Fdkcs,  P,  R.  S. 

(907.)  A  still  more  complex  form  is,  however,  some* 
limes  presented,  as  fig.  17,  and  which  was  observed  by 
Pwry,  where  S  is  the  true  Sun,  having  an  altitude  of 
abotii  23°  above  the  horizon  h  h,  and  t  u  an  entire  hori- 
ital  circle  of  white  light,  whose  plane  passes  through 
Sun.  Immediately  below  the  Sun»  at  S\  waR  a  very 
'kngbt  and  dazzh'ng  parhelion,  but  not  prii=;matic  ;  and 
on  each  f^ide.  at  the  intersections  S*,  S*  of  a  circle 
S',  S\  d,  S',  whose  radius  was  22^^,  with  the  horizontal 
dfde  £  u,  prismatic  parhelia  were  formed.  In  contact 
kwHh  the  upper  part  of  the  halo  was  an  arch,  r  ^  t>,  of  an 
nxtri^  circle,  having  its  centre  apparently  about  the 
fpentth,  and  very  strongly  tinted  with  the  prismatic  co* 
iirs.  Above  this  arch  was  one,  kel,  appEirently  ellip- 
tical, the  point  c  being  distant  from  the  Sun  about  26"^. 
The  portion  Included  between  x  and  v  was  prismatic, 
bat  the  rest  white.  The  space  between  the  two  pris- 
matic arches,  j,  e,  r,  d,  was  extremely  brilliant  by  the  re- 
fleetfon  of  the  Sun's  rays  from  the  innumerable  minute 
spicule  of  snow  floating  in  the  atmosphere.  Surround- 
ings the  whole  was  a  circle,  g/r,  having  a  radius  of  45^, 
•frongty  prismatic  about  the  points /gr,  and  faintly  so 
Id  all  its  other  parts.  Above  this  large  circle  was  a 
ill  inverted  arch,  m  n^  strongly  prismatic,  attd  having 


its  centre  apparently  in  the  zenith.  Springing  from  the 
points  q  and  r  were  arches,  r  p  and  q  o,  of  large  circles, 
very  strongly  prismatic.  In  the  outer  circle,  two  spots, 
yy^  more  strongly  prismatic  than  the  rest,  were  perceptible, 

(908.)  But  three  fictitious  Suns,  S^  S%  S\  are  at 
other  times  very  differently  disposed,  and  producing  very 
diflerent  phenomena,  as  in  fig.  18.  In  this  case  S  is 
the  real  Sun,  having  a  very  bright  halo  of  the  ordinary 
size  surrounding  it,  tinted  with  the  prismatic  colours. 
On  its  upper  tinjb,  a  bright  fictitious  Sun  was  formed, 
as  S^  the  rays  of  which  produced  a  s^^cond  halo  of  a 
smoky  white  colour,  well  defined  in  its  whole  circum- 
ference, and  double  the  diameter  of  the  olher  halo.  S* 
and  S*  were  other  fictitious  Suns,  the  rays^  from  which 
formed  the  circles  wi  «,  rp.  The  rays  thrown  off  also 
at  the  intersection  of  these  circles  at  n,  formed  segments 
7,  r  of  a  fifth  halo,  about  120°  of  which  was  below  the 
horizon. 

(909.)  Four  parhelia.  S».  S*,  S*,  S\  appear  some- 
times disposed,  as  in  fig,  19,  This  splendid  example 
was  seen  by  Hevehus  at  Dantzic,  20th  February,  [66L 
Four  parhelia  were  also  observed  by  Mr,  Whiston,  as 
in  fig,  20,  The  true  Sun  S  !iad  a  halo  surrounding  it, 
and  two  arches  touching  the  halo  and  each  other  at  V, 
At  M  ap|3eared  a  smaller  arch,  convex  also  to  the  halo. 
The  parhelia  S\  S*  were  formed  outside  the  halo,  and 
from  them  proceeded  narrow,  pale  whitish  streaks  of 
light,  resembling  tails.  These  soon  extended  them- 
selves so  far  as  to  meet  in  a  point  opposite  the  Sun, 
forming  a  great  circle  parallel  to  the  horizon.  At  S* 
there  appeared  a  third  fictitious  Sun,  and  shortly  after 
a  fourth  at  S*.  At  P  there  was  a  smali  portion  of  a 
secondary  halo. 

(910.)  Five  parhelia,  S\  S«,  S>,  S*,  S»,  are  shown  in 
fig.  2 1 ,  formed  at  the  intersection  of  the  several  halos, 
S  beiitg  the  true  Sun.  This  fine  example  was  seen  at 
Jackson  in  Tennessee,  19th  August,  1825. 

(911.)  The  most  splendid  parhelion  of  recent  times 
was  that  seen  at  Gotha,on  the  12th  of  May,  1824-  The 
part  of  the  Kky  occupied  by  the  Sun  was  covered  with 
small  light  Clouds,  as  well  as  very  small  while  detached 
Clouds  upon  the  sky  opposite,  and  upon  which  the  par- 
helion appeared,  the  phenomenon  being  always  inter- 
rupted in  the  clear  bhie  sky.  The  true  Sun  appeared 
at  S,  fig.  22.  a  circle  of  shining  yellow  light,  SV,  C,  S«,  S\ 
surrounding  it,  its  interior  margin  being  red,  and  its 
opposite  green.  At  S\  S*  two  parhelia  were  seen  a  little 
out  of  the  halo,  and  of  the  same  elevation  as  the  real 
Sun.  These  parhelia  were  very  bright,  and  displayed 
all  the  colours  of  the  rainbow,  the  red  being  as  usual 
nearest  the  Sun.  At  S*  appeared  a  third  parhelion, 
less  bright  than  the  others.  From  A  and  B  sprung  an 
arc  concentric  with  the  halo  S*,  C,  S\  S*,  whose  radius, 
S  Aor  S  B,  was  double  the  raditis  of  the  first  halo,  The 
upper  part  of  this  arc  glowed  with  the  most  brilliant 
colours,  the  red  being  towards  the  Sun.  The  remaining 
part  of  this  halo  dipped  under  tlie  liorizou.  From  the 
same  points  A  and  B,  another  arc  ADF  B  proceeded, 
showing  at  D  and  F  very  lively  colours,  but  at  its  ex- 
tremiLies  A  and  B,  as  well  as  in  its  middle  portion  DF, 
it  was  whitish.  In  these  two  arcs,  the  red  colour  was 
nearest  the  Sun,  and  the  green  on  the  opposite  side. 
During  a  part  of  the  time,  an  inverted  arc  D  C  F  was 
seen  in  tontacl  with  the  fii*st  halo  at  C;  but  at  another 
interval  of  the  phenomenon,  two  intersecting  arcs  ap* 
peared  to  spring  from  C,  as  in  fig.  23.  At  this  moment 
the   point  C  dinplayed  extraordinary  brilliance,  but   no 
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image  of  the  Sua.  Another  circle  K  G  L  appeared  also 
with  very  briiliant  colours,  touching  the  circle  A  H  G I B 
'  at  G,  the  red  being  on  its  outer  border  turned  towards 
the  SuQ,  and  its  inner  drcumference  green.  This  circle 
was  rather  smaller  than  thai  surrounding  the  Sun.  In 
the  neighbourhood  of  G,  the  colours  had  extraordinary 
brilliance. 

(912.)  A  large  luminous  circle,  having  the  zenith  Z 
fyr  its  centre,  passed  through  the  centre  of  the  true  Sun 
and  the  parhelia  SS  S'  parallel  to  the  horizon.  Three 
•ther  parhelia,  S^  S',  S",  appeared  upon  this  last  circle* 
the  two  first  being  each  90^  from  the  real  Sun,  and  the 
last  180^  or  immediately  opposite.  Two  luminous 
arches,  O  P  and  Q  R,  seeming  to  be  portions  of  two 
great  circles,  intersected  the  fictitious  Sun  S<  at  right 
angles.  Another  observer  saw  these  same  arches  cross- 
ing the  horizontal  arch  nearly  in  a  vertical  direction,  as 
fig.  24.  During  the  continuance  of  the  phenomenon,  a 
portion  of  a  circle,  M  S^  N,  was  seen  for  a  short  time, 
and  afterwards  reappeared.  This  beautiful  spectacle 
first  appeared  at  6^  hours  ▲.  m.»  and  at  five  a.  m.  the  ther- 
mometer was  S6i^  of  Fahrenheit,  so  that  at  no  great 
elevation  in  the  atmosphere,  the  temperature  must  have 
been  at  the  fireeaing  points 

(9 1 S.)  At  Kiaihta,  in  Siberia,  on  the  4th  of  Febraary, 
1829,  at  sunrise,  the  cold  being  very  severe,  luminous 
rays^  known  in  that  desolate  region  by  the  name  of  the 
Sun's  ears,  were  seen  on  both  sides  of  that  luminary. 
At  ten  A.M.  these  rays  changed  into<  parhelia,  an  im- 
mense whitish  column,  similar  to  a  comet's  tail,  issuing 
from  the  Sun  towards  the  West,  formed  at  length  a 
perfect  circle  round  the  heavens.  In  the  circumference 
of  this  circle  were  seven  images  of  the  Sun,  pale  and 
without  rays»  at  nearly  equal  intervals  from  the  Sun  and 
from  each  other. 

(914.)  A  singular  }^enomenon  was  seen  by  Mr. 
Fallows  at  the  Cape  of  Good  Hope,  which  Dr.  Young 
regarded  as  fragments  of  coronse,  but  which  Brewster 
thinks  must  have  been  parhelia.  On  a  clear  evening, 
when  the  Sun's  lower  limb  had  just  dipped  the  water's 
edge,  seven  luminous  appearances  of  the  same  shape, 
but  rather  less  than  the  real  Sun,  were  perceived.  These, 
at  the  moment  the  upper  limb  of  the  Sun  came  in  con- 
tact with  the  horizon,  appeared  as  bright  points  upon 
the  water's  edge,  at  which  time  one  of  them  vanished 
instantaneously.  This  remarkable  appearance  is  illus- 
trated in  fig.  25 

(915.)  Parry  observed,  that  though  parhelia  seem,  to 
an  observer  placed  nearly  on  a  level  with  the  sea,  to  be 
at  a  considerable  distance  from  the  eye,  they  are  never- 
theless found  on  ascending  a  gentle  eminence  to  be 
formed  on  some  medium  comparatively  close,  perhaps 
only  one  or  two  miles  distant. 

(916.)  Parhelia  occur  most  frequently,  and  exhibit 
the  greatest  intensity  of  light,  at  low  elevations  of  the 
Sun.  This  is  often  particularly  observable  in  the  short 
days>  when  these  phenomena  assume  a  very  bnlliant  ap- 
pearance soon  after  sunrise,  decrease  in  splendour  towards 
nooUf  and  resume  their  brightness  as  the  Sun  descends 
towards  the  West ;  continuing,  however,  distinctly  visible 
the  whole  time,  and  being  sometimes  accompanied  by  a 
more  or  less  perfect  halo  undergoing  corresponding 
unriations.  Diversified,  and  most  attractive  as  these 
beautiful  phenomena  really  are,  we  must,  nevertheless, 
hasten  to  the  consideration  of  another  part  of  the  subject 

(917.)  Not  only  is  the  Sun  surrounded  with  beautiful 
lihcnomeiia  of  thb  sort,  but  the  Moon  also  is  attended 


by  an  appearance  of  the  same  interesting  kind,  denomi^     JU 
nated  Paraselene.     Dr.   Trail   records  an    interesting      9H 
example  of  a  wide  halo,  faintly  exhibiting  the  prismatic  ^^^^^ 
colours  formed  round  the  Moon  as  a  centre,  a  small  JJ""|J 
portion  of  its  circumference  being  cut  off  by  the  horizon.  ^^^ 
This  circular  band  was  intersect^  by  two  small  portions  ^^T 
of  a  lar^rer  circle,  and  which,  if  completed,  would  have 
passed  through  the  Moon  parallel  to  the  horizon.     At 
the  points  of  intersection  appeared  two  luminous  disca 
tolerably  well  defined,  equalling  the  Moon  in  size,  but 
less  brilliant.     The  Western  paraselene  had  a  coma  di- 
rected from  the  Moon  ;  that  of  the  Eastern  paraselene 
being  much  less  distinctly  marked,  and  soon  loet  in  the 
adjoining  segment  of  the  larger  circle.    A  representatioD 
of  this  phenomenon  is  given  in  fig.  26. 

(918.)  At  half-past  six  p.  m.  on  the  Ist  of  Deoambmv  F)n9^ 
Captain  Parry  saw  part  of  a  circular  halo,  whose  fmdra» 
was  22^  52^  round  the  Moon.  Part  of  a  well-defined 
horizontal  circle  of  white  light,  passing  through  th«f 
Moon,  extended  for  several  degrees  on  each  side  of  hcr» 
and  in  the  points  where  this  circle  intersected  the  halob 
were  paraselene.  In  the  part  of  the  halo  immediately 
over  the  Moon,  was  another,  much  brighter,  and  oppo-  V 
site  to  it,  in  the  lower  part  of  the  circle,  another  sionlar^  "^^ 
but  much  more  fiiint.  About  the  same  time  on  the  ibl- 
lowing  evening,  two  conoentric  circles  were  obseived 
round  the  Moon,  the  radius  of  the  smaller  being  38^, 
and  of  the  larger  46°.  Upon  the  inner  circle  were  four 
paraselene,  strongly  prismatic,  and  situated  with  regsvd^ 
to  the  Moon  as  on  the  preceding  day.  There  was  alse- 
a  faint  horizontal  circle  oi  white  light  passing  through 
the  Moon  as  before. 

(919.)  Parry  gives  also  another  case  of  a  halo  wliosa  j 
radius  was  22°  SCK,  which  had  in  it  three  parastieae, 
very  luminous,  but  not  tinged  with  the  prismatic  colours ; 
and,  on  the  following  day,  the  same  phenomenon  oc- 
curred, with  the  addition  of  a  vertical  stripe  of  white 
light  proceeding  from  the  upper  and  lower  limbs  of 
the  Moon,  and  forming  with  a  part  of  the  horizontal 
circle  seen  before,  the  appearance  of  a  cross.  This 
is  represented  in  fig.  27.  There  was  also  at  times 
an  arc  of  another  circle  touching  the  halo,  which  some- 
times almost  reached  to  the  zenith,  changing  the  inten- 
sity of  its  light  very  frequently,  not  unlike  the  Aurora 
Borealis. 

(920.)  One  of  the  finest  examples  of  paraselene  was  J^^j 
that  seen  by  Hevelins  at  Dantzic,  on  the  30th  of  March,  ^L^ 
1660,  about  a.  m.  The  Moon  A  was  surrounded  by  an 
entire  whitish  circle  B  C  D  E,  in  which  were  two  mock 
Moons  at  B  and  D,  displaying  various  colours,  and 
shooting  out  at  intervals  long  whitish  beams.  About, 
two  A.  M.  another  circle  surrounded  the  first,  reaching  to 
the  horizon.  At  the  summits  of  each  of  these  cirdea* 
inverted,  coloured  arches  were  seen,  the  lower  having 
the  least  curvature  of  the  two.  The  exterior  circle  va- 
nished first,  then  the  largest  of  the  inverted  arches  at  C, 
and  afterwards  the  other ;  and  lastly,  the  inner  circle 
B  C  D  £  disappeared..  The  diameter  of  the  inner  circle- 
was  45^  and  of  the  exterior  90^     See  fig;  28. 

(921.)  Amidst  the  unbounded  diversityof  the  Clouds, 
there  are  some  which  reflect  at  times  the  Sun's  image  aa 
from  a  surface  of  water,  the  phenomenon  being  hence 
called  an  anthelion.  This  appearance  seems  to  result  < 
from  two  refractions  and  an  intermediate  reflection  within 
the  same  icy  crystal,  causing  a  deviation  of  about 
120°  +  22^  =  142^  and  sometimes  with  two  interm^ 
diate  seflecUons,  producing  an  angle  of  60°+  22°=  8^ 
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mtMf ;  bttt  it  (•  difliCQlt  to  account  Tar  the  appearance  of 
«fi  mottteUon  exactly  opposite  ibe  Sun,  ami  fur  the  un«- 
m»l  ^pfiemninoes  vvhich  have  sometimes  been  delineated 
mm  attend  n^r  it, 

(Mi.)  Howard  has  frequently  been  able  to  trace  the 
vntheiian  in  greater  or  less  perfection,  on  the  perpendi- 
cular sides,  or  in  the  recesses  between  the  crown  and  the 
fool  oCa  brg«  Cumuio  Stratus,  the  Cloud  bein^  opposite 
to  the  Sun  at  a  moderBte  eicvation,  and  the  upper  sky 
diT.  Under  such  circumstances,  he  says  we  may 
m&etimes  discover  at  intervuls,  a  broad  spot  of  light, 
brighter  than  the  rest  of  the  Cloud,  and  pmceed- 
m§  D4IW  and  then  to  a  momentary  circulBr  ima^e,  which 
ii  pfwentK  lost  again  by  the  chans^  ot^  form  or  direction 
•f  tlnA  pAit  of  the  surface  of  the  Clond.  Swiuton,  in  the 
ftue  example  which  he  saw  of  it  from  I  lie  top  of  Shot* 
over  Hill  near  Oxford,  describes  the  anthclion  to  have 
been  ai  large  and  bright  as  the  true  Sun,  but  not  so 
ndl  def  net). 

(^23)  Sometimes  when  we  are  Btandin«!^  on  elevated 
and  our  shadows  are  thrown  on  Clouds  below, 
I  circles,  called  Ghrivs^  may  be  seen  surrounding' 
When  Bouguer  and  his  companions  were 
OB  Picbfuca,  a  big^h  mountain  in  South  America,  the 
Smn  wa»  just  rising'  behind,  and  a  white  Cloud  formed 
akoot  thirty  paces  before  tfiem.  On  thi^  Cloud  each 
penoa  saw  kJM  own  shadow  projected,  hut  no  other. 
Each  shadow  wa^  perfectly  defined,  bvit  the  head  was 
ailiifiiffd  with  a  kind  of  glory,  consisting  of  three  or  four 
anall  concentric  crowns  having  alt  the  colours  of  the 
tsinbow  vivrdly  displayed,  the  red  beinjj  on  the  out*»de, 
Ai  a  considerable  distance*  a  lar^e  while  circle,  67*  dia- 
afeetefr  surrounded  the  whole.  Howard  and  hi^  family 
hgihtiii  a  simeilar  phenomenon  at  Folkstone ;  and  he  re- 
■■rktd.  when  any  one  of  the  party  removed  to  a  dis- 
ttttK^  that  bis  shadow  passed  the  halo  that  surrounded 
ifettit  and  appeared  by  itself,  deprived  of  the  glory  ; 
tat  IIm  individual  so  removed,  continued  to  see  the 
r  MUTounding  his  own  shadow;  those  of  the  rest 
'to  him  without  it.  A  beautiful  example  oc- 
to  Dr.  Havf^rth^  and  is  described  in  the  I  lid 
¥«lmne  oS  the  Manchester  Memoirs.  His  shadow  was 
iBiiDttnded  by  coloured  coronae,  and  next  to  these  were 
lit  arches,  wider  than  those  o(  a  rainbow.  Dr. 
Toaoir  ^^pl^i*^^  these  phenomena  by  the  interference  of 
■ooieaf  the  portions  of  light  reg^ularly  reflected  within 
tlic  mtttute  drops  of  water,  with  other  portions,  incident 
I  a  SSeteni  angle,  but  after  an  equal  number  of  reflec* 
coinciding  ultimately  with  ihem  in  direction  ; 
B|ipo8tng  only  the  Clouds  in  question  to  afford  a  num- 
ber of  these  drops  varjing  but  little  frum  each  other  in 
diamrigr.  Dr.  Voting's  investigations  of  this  truly 
bSMtttful  sitbjeet  are  well  deserving  the  deepest  atten- 
lioHu  Tbe  Spectre  of  the  Bro<^^ken  is  well  worthy  of  at- 
lcaitaoil«  Slid  IS  described  in  many  popular  Works. 

Solar  and  Lunar  Rainbows. 

(924.)  The  rainbow  cannot  but  be  an  object  of  espe-^ 
iM  jaletest  to  the  Meteorologist,  connected  as  it  is  with 
Qflo4»attd  all  the  phenomena  of  rain.  Its  optical  pro- 
pvtieiv  however,  having  been  so  ably  described  in  au- 
gihm  part  of  the  EucylnptEdia,  we  shall  do  liule  mure 
than  refer  to  some  of  its  more  remarkable  appearances 
in  this  place.  Rainbows  may  be  divided  into  two 
diMes,  belonging  to  the  Sun  and  Moon,  With  the  or- 
dJlsajy  appearances  of  the  former  we  are  all  familiar 


though  there  are    phenomena  often  which  deserve  in     Metooib 

an  especial  manner  the  attention  of  the  ardent  Meteor-      ology, 
oiogist.  ^^*v  ^— ^ 

(925.)  Although  reflected  upon  a  dark  Cloud  in  its  Solar  som^ 
usual   formation,  as  opon  canvass,  the  rainbow   seems,  t^jn«s viable 
nevertheless,   at   times,   to    u|)pear   when  Clouds    are  rre^°careSr 
scarcely  to  be  seen.     Howard  records  an  example  of  a  ^  |>g  Been, 
few  light  Clouds  beginiiing  to  appear  in  different  quarters, 
but  none  o%Tr  the  place  of  (he  bow  ;  nor  was  the  falling 
mist  that  alForded  it  of  sufficient  density  to  obscure  the 
sky.     Someliuies  a  small   portion  only  of  a  rainbow  is  Only  p*it 
exhibited  on  a  few  light  Clouds.     As  these  advance,  the  of  a  rain- 
arch   may  increase,  and   the  whole   rainbow  bt»come  at  ^"*  some- 
length    complete*     The  other  extremity  may  then   fade  ^"®' •®^"* 
and  become  reduced  to  a  pale  \vhite,  and  the  whole  may 
eventually  be  reduced  to  this  state.     In  an  instance  of 
this  sort,  Howard  thought  the  rain  was  formed  and  pro-  Howard't 
pagatod  in  the  atmosphere  with  such  rapidity  as  scarcely  ™^^k^oa 
to  atford  time  for  the  formation  of  drops,  in  the  form  of  |^^T^^^^_ 
Cloud.     Frequently  small  portions  of  the  rainbow  may  ^atba  of 
be  seen  in  d liferent  |>Iace8.  raia. 

(i^26.)   When  a  brilliant  rainbow  with  its  complement-  Retnarkaoa 
ary    otic  are  sometimes  exhibited,  the  space  included  H^^^  be- 
wiihin  the   proper  bovv  is  perceptibly  lighter,  antl  th«t  *"*^"*he 
mthoni  it.  extending  to  the  outer  bow,  as  much  darker  g^coTtUry 
than  the  rest  o\'  the  Cloud.     Howard  saw  on  a  Nimbus  taiabow* 
a  double  rainbow  on  a  ground  of  purple. 

(&'27.)  A  third  iris  between  the  common   ones,  and  Tliird  nda^ 
not  concentric  with  them,  has  also  been  seen,  probably  ^^^^ 
the  reiiuU  of  reflection.     Within  the  purple  of  !he  com-  Other 
mon   rainbow  also,  arches  have  been  seen,  the  *^t*st  of  ?'^*^f!.T*? 
which   exhibited   yellowish    green,    darker   green,    and 
purple;  the  second  green  and  purple;  and   the  third 
also  green  and  purple.     These  were  seen  by  Davitl,  and 
described  by  him  in   the  PhiloMophical  Transactions  for 
1749.      He   remarks,  that  lliese  splendid    adthtions  of 
coloui  were  not  visible  near  the  horizon,  although  the 
bow  was  very  bright  there,     Tht;  supernumerary  rain* 
bows  sometimes  seen  are  particularly   deserving  the  at-* 
tent  ion   of   itie    Meteorologist.       BSl  finger    saw    three 
within  the  primary  rainbow,  the  first  of  which  was  red, 
the  secuiid  blue,  green,  and  red,  and  the  third  dark  red, 
A  colourless  bow  may  soon  be  followed  by  one  having 
the  usual  colours. 

(928.)   Rainbows  have  been  seen  in  the  twilight  by  Raiobows 
reflection.     The   rainbow  also  has  been  seen  dislorled,  ^'■'^*^'' *"*l*® 
probably  by  reiraction.     An  hyperbolic  rainbow  on  the  ^istwltlil 
ground    has  been  witnessed,  and   also   one  inverted  on  rainbow. 
the  grass,  formed  by  the  drops  of  rain  or  dew  suspended  Kainbowon'^ 
on  spiders'  webs  in  the  fields.     Two  rainbows  also  have  the  ground. 
been  seen,  one   by  reflection   from   the  sea.     Red  rain- ^^^'^^P'*^?' 
bows  likewise  occur.     On  the   other  hand,    bows  per-  Red^aJ^ 
fectly  colourless  bavebeen  seen  in  mists.     On  the  clear-  cwkurlesa 
ing  up  of  a  considerable  fog,  and   when  the   Sun   was  rainbows. 
just  visible,  a  raiiibtiw  of  this  sort  was  seen,  whose  breadth 
was  about   double  that  of  an  ordinary  rainbow,  and  its 
colour  grey.     Near  the  ground  liie  colour  was  brighter 
than  towards  the  centre.     Near  the  extremities  of  the 
bow  were  streaks  of  white  of  peculiar  brightness.     A 
ha7.e   bow  of  distinct  and  dazzling  light  was  seen  by  Eaiebow, 
Parry,  having  its  edges  softened  off,  and  without  any 
appearance  of  prismatic  colours.     The  legs  of  the  bow 
rose  out  of  a  bluish  haze. 

(929.)  One  of  the  most  singular  rainbows  on  record  Halley'i 
was  that  seen  by  Dr.  H alley  from  the  walls  of  Chester,  nugtilar 
A  B  C  and  D  H  E,  fig.  29,  were  the  primary  and  second*  ^ai^hor, 
ary   rainbows  as  seen  under  ordinary   circumstances^ 
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Between  these  was  another  areh,  A  F  H  G  C,  rising  from 
the  intersections  of  the  horizon  with  the  primary  rain- 
bow, and  in  its  upper  part  dividing  the  secondary  bow 
into  three  nearly  equal  parts.  This  intermediate  arch 
was  coloured  in  the  same  way  as  the  primary  rainbow ; 
but  during  the  progress  of  the  phenomenon,  Halley  saw 
the  points  F,  G  rise,  and  the  arch  F,  G  gradually  contract, 
till  the  portions  of  the  two  bows  between  those  points 
were  identified.  The  intermediate  and  secondary  bows 
having  their  colours  contrary,  produced,  therefore,  white 
between  the  points  F  and  G. 

(930.)  Rainbows  have  been  seen  crossing  each  other 
nearly  at  right  angles,  as  fig.  30. 

(931.)  Mr.  Sturges  saw  at  Alverstoke,  in  the  South- 
East,  a  dark  Nimbus,  at  a  time  when  the  Sun  shone 
brightly,  near  the  North-West.  Two  primary  rainbows 
appeared,  not  concentric,  but  touching  each  other,  in  the 
South  part  of  the  horizon,  with  a  secondary  bow  to  each, 
also  in  contact.  Both  the  primary  bows  were  very 
vivid  for  a  considerable  time,  and  at  different  times 
nearly  equally  so.  The  two  sets  of  rainbows  were  un- 
equal in  size,  the  smallest  ultimately  vanishing,  at 
which  time  the  greater  became  a  semicircle,  the  Sun 
being  nearly  setting.  It  was  a  perfect  calm,  and  the 
sea,  acting  like  a  mirror,  produced  the  smaller  of  the 
two  rainbows  by  reflection.  Edwards  describes  a  rain- 
bow which  must  have  been  formed  by  exhalations  from 
the  City  of  London,  when  the  Sun  had  been  set  twenty 
minutes,  and,  consequently,  the  centre  of  the  bow  above 
the  horizon.  The  colours  were  the  same  as  in  the  or- 
dinary rainbow,  only  fainter. 

(932.)  A  lunar  rainbow  is  but  very  rarely  seen.  It  is 
sometimes  white,  and  at  other  times  its  colours  diflTer 
but  little,  excepting  in  intensity,  from  those  of  the  solar 
rainbow.  It  is  formed  on  the  Nimbus,  like  the  ordinary 
rainbow.  Its  brightness  is  frequently  unequal ;  and  in 
a  case  mentioned  by  Howard,  its  Northerly  portion, 
near  the  Earth,  had  the  colours  very  distinct ;  but  in 
other  parts  they  were  scarcely  distinguishable.  A  se- 
condary arch  was  also  perceptible,  and  very  well  defined. 
Its  Northern  extremity  was  coloured  like  that  of  the 
primary  bow.  The  white  portion  vanished  first.  Some- 
times a  part  only  of  the  usual  colours  are  lively  and 
distinct.  The  lunar  rainbow  may  first  appear  white, 
and  afterwards  develope  colours. 

Meteors. 

(933.)  But  there  are  still  other  luminous  appearances 
in  the  atmosphere  demanding  the  attention  of  the  Me- 
teorologist, but  to  which  we  can  only  very  briefly  allude 
here.  These  are  the  meteors  which  occur  under  so 
many  diversified  circumstances,  from  the  feeble  shooting 
star  which  has  but  a  momentary  existence,  up  to  the 
immense  bodies  which  terrify  whole  nations  by  their 
magnitude,  velocity,  and  splendour. 

(934.)  Shooting  stars  are  far  more  abundant  in  the 
Torrid  zone  than  elsewhere.  Towards  the  morning  of 
the  11th  of  November,  says  Humboldt,  writing  of 
Mexico,  thousands  of  falling  stars  succeeded  each  other 
for  four  hours,  in  the  Eastern  sky,  with  the  greatest 
regularity  from  North  to  South  ;  and  his  illustrious  bro- 
ther traveller,  Bonpland,  remarked,  that  from  the  begin- 
ning of  the  phenomenon,  not  a  space  in  the  firmament 
equal  to  three  diameters  of  the  Moon,  was  to  be  seen  free 
from  these  brilliant  meteors.  All  of  them  lefl  phospbores* 
cent  traoea  from  five  to  ten  cleg;rees  iu  length,  which  lasted 


seven  or  eight  seconds.  Some  were  seen  even  a  quarter  ] 
of  an  hour  afler  sunrise.  Humboldt  found  by  collating 
different  observations,  that  this  brilliant  appearance  was  ^ 
seen  over  an  extent  of  the  Globe  comprising  64^  of  latt-^ 
tude  and  91°  of  longitude  ; — at  the  Equator,  in  South 
America,  at  Labrador,  and  in  Germany,  a  space  cm* 
bracing  92 1 ,0U0  square  leagues.  Some  of  the  flrsnciacaii 
Monks  situated  at  Maroa  on  the  banks  of  the  R^  Negro, 
marked  the  day  on  their  Ritual. 

(935.)  Thirty  years  before  the  phenomenon  witnessed 
by  Humboldt  and  Bonpland,  there  was  seen   at  tlie 
City  of  Quito,  in  the  part  of  the  sky  above  the  volcano 
of  Cayambo,  so  great  a  number  of  falling  stars,  th«t 
the  mountain  was  thought  to  be  in  flames.    The  people 
assembled  in  the  plain  of  Exido,  where  a  magnificent 
view  presents  itself  of  the  summit  of  the  Andes.    A 
procession  was  already  setting  out  for  the  Convent  of 
St.  Francis,  when  it  was  perceived  that  the  blaze  in  tlw 
horizon  was  caused  by  fiery  meteors  which  ran  along  the 
sky  in  all  directions,  at  an  elevation  of  about  twelve  or 
thirteen  degrees.     And  that  this  was  not  entirely  aob 
superstitious  fear,  but  justified  by  past  events,  may  be  of 
gathered  from  the  fact,  that  during  the  earthquake  whidi  I^ 
occurred  in  December  1809,  at  the  Cape  of  Good  Hope,  ^ 
•*  an  uncommon   number*'  of  shooting  stars  felL     Al  ^ 
Kingston  in  Jamaica,  also,  in  November  1812,  a  laigie 
meteor  appeared  a  few  minutes  previous  to  some  alaroi- 
ing  and  tremendous  concussions. 

(936.)  Between  the  Tropics,  at  the  end  of  Mardi,  8a 
Humboldt  informs  us  that  the  Southern  region  of  the  ta 
atmosphere  is  illuminated  by  small  electric  explosions,  ^ 
phosphorescent  gleams,  circumscribed  by  groups  afr! 
vapour. 

(937.)  According  to  Forster,  the  number  of  falling  ^ 
stars  in  the  month  of  August  in  England,  is  to  the  on 
number  which  fall  in  September  as  three  to  two.    In  ell  "m 
the  other  months,  this  phenomenon  is  three  times  less  ^ 
frequent  than  in  August.     There  are  months,  however,  ^^ 
in  which  Brandes  has  reckoned  in  our  temperate  zone  bol 
only  sixty  or  eighty  falling  stars  in  one  night,  and  in 
other  months  their  number  has  risen  to  two  thousand. 
Whenever  one  is  observed,  says  Humboldt,  which  hae 
the  diameter  of  Sirius  or  Jupiter,  we  are  sure  of  seeing 
so  brilliant  a  meteor  succeeded  by  a  great  number  of 
smaller  ones.   If  the  falling  stars  be  very  frequent  during 
one  night,  it  is  very  probable  that  this  firequency  wiU 
continue  during  several  weeks.     According  to  Brandes,  n 
the  number  of  shooting  stars  which  approach  the  Earth,  vl 
surpasses  those  which  recede  from  it  ;*  and  from  this  {*> 
it  appears  that  during  the  short  time  of  their  appeer* 
ance,   they  are   under  the  attractive   influence  of  the  ^ 
Globe.     Forster  likewise  observes  that  meteors  are  noi  ci^ 
seen  below  Clouds ;  nor  are  any,  excepting  the  larger 
and  brilliant  kind,  usually  observed  when  thin  Cloude 
are  present.     This  may  result  from  their  formation  ie» 
quiring   another  condition   of  the    atmosphere    than 
what  is  necessary  for  the  formation  of  Cloud.     When  a  ^y 
great  meteor  appeared  near  Benares,  the  sky  was  per-  ci 
f^tly  serene,  nor  had  the  vestige  of  a  Cloud  been  seen 
eight  days  previous,  nor  were  any  observed  for  many 
days  after.     Benzenberg  and  Brandes  consider  them  ee 
belonging  to  the  furthest  limits  of  our  atmosphere^ 

•  The  achial  passage  of  some  of  these  meteors  upwatdt^  his 
led  to  the  conduston  that  they  are  not  aerolites.  M.  Chladni,  who 
at  first  kwked^upoa  them  as  such,  has  lately  abandoned  this  sc^ 
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between  the  re^^ion  of  the  Aurom  BorealU  and  that  of 
the  lightest  Clouds. 

(^J*8.)  According  to  Brandes  also,  although  shootmg- 
stars  have  a  proper  motion  of  their  owri»  the  g^reater 
part  of  their  apparent  velocity  is  an  illusion,  depending 
on  the  mo'vemeol  of  translation  of  the  Earth.*  The 
continuance  of  their  lucid  trains  is  variable,  enduring 
.onger  at  some  times  than  others.  The  light  of  meteors 
was  considered  by  Lambert  as  a  celestial  signal,  which 
might  be  employed  for  the  determination  of  terrestrial 
lotigitudes.t 

(939.)  But  those  grand  and  solitary  meteors  which 
occasionally  occur,  attract  in  the  highest  degree  the 
f  ttentioa  of  manlciud*  There  are  many  recorded  in 
history,  some  of  doubtful  tradition,  and  others  which 
the  hand  of  Superstition  has  moulded  to  her  dark  and 
5U5picious  forms.  The  large  one  seen  all  over  Great 
Britain,  Ireland,  Holland,  and  the  hither  parts  of  Ger- 
many, France,  and  Spain,  at  the  same  instant  of  time, 
on  the  I9th  of  March,  1718 — 19,  and  described  by  the 
iHustrious  Halley  in  the  Phiio90pkical  Trartsactiom,  may 
be  referred  to  as  a  splendid  and  satisfactory  example.  In 
the  Ephemerides  of  Kepler  also,  is  an  account  of  a  meteor 
which  was  seen  all  over  Germany,  Novemlwr  7th,  1623, 
O.  S,,  and  in  Austria  was  heard  to  burst  with  an  explosion 
like  thunder.     It  would  be  easy  to  multiply  instances, 

(940.)  The  general  appearances  of  meteors  of  this 
Liod  seem  to  differ  from  each  other  very  considerably,  nor 
am  we  entirely  attribute  to  the  excited   imaginations  of 
obaervers,    those   great  diversities  by   which  their  de- 
scriptions are  characterised .     It  is  very  true,  as  Halley 
once   pertinently,  remarked,   that  these   splendid  phe* 
Domena  too  often  escape  the  observation  of  those  best 
qualified  to    describe   them;  yet  though   destitute  of 
those  habits  of  ad  mi rable  caution  which  the  Philosopher 
■Rer  long  and  laborious  discipline  has  acquired,  we  can 
see  no  good   grounds  for  rejecting  in  toto  all  that  has 
been  recorded   respecting  them.     By  some   it  has  been 
staled  that  they  appear  first  as  luminous  balls,  nearly 
round ;    that    gradually  becominpr    elliptical,    tails   are 
Otaled  as  they  ascend  ;  that  moving  oti  wards,  they  at 
length  undergo,  in  some  part  of  their  course,  aremarkt,ble 
ehazige,  resembling  bursting ;  and  that  then  proceeding 
DO  longer  as  an  entire  mass»  they  are  at  length  divided 
into  a  great  number  of  balls  of  unequal  sizes,  followed  by 
trains  like  the  original  body.     Under   this   form,   the 
separated  fragments  may  advance  with  a  motion  more  or 
lesi  uniform,   perhaps  emitting  pparks,  and  continning 
to  afford  a  light  more  or  less  intense;  the  body  either 
in  its  entire  or  disjointed  state  having  described  its  im- 
laeftse  trajectory  in  the  sky,  with  a  velocity  so  great,  as 
to  baffle  almost  entirely  the  judgment  of  the  most  accu- 
r»te  mind,  until  at  length  it  is  lo«t   in  the  great  concave 
Sts<ir,  or  proceeds  beyond  the  furthest  verge  of  the  visi- 
ble sky,  to  amaze  and  terrify  the  inhabitants  of  another 
land, 

(941.)    Respecting  the  paths  of  these  meteors  we 
htTe  no  data  to  offer  beyond  the  general  observation  of 

•  We  fhuA  anive  at  m  new  proof  ©f  the  motion  of  our  Globe 
hf  fhifuog  a  pbenomeiion  ito  fleistiii^  and  inconstant  us  a  abuoliug 

f  Then  would  be  tome  difficulty  in  thli  on  account  oC  our  not 

f  when  to  expect  them  ;  and  wipposin^  a  nipht  wctc  selected 

eteoti  occurred,  how  should  we  he  ohh  to  know  that 

tor  wa»  ol}3erved  by  separate  persunA  ?     An  example 

if  |fa(  difficulty  of  obiiervmg  even  rgcWts,  the  firiii^  of  which  had 

baiB|)nnioiuly  arrai]|;vd)  may  t»e  gathered  from  Mr.  Uentcheri 

Bq«r  mthm  Trumactiont  oftke  Boyal  Sacifiy  for  1826» 
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Blagden,  that  the  major  part  have  been  observed  to 
proceed  from  I  he  North  or  North- West  cjuarler  of  the 
heavens^  and  to  move  very  nearly  in  the  present  mag- 
netic meridian.  This  remark,  however,  is  too  vag^ue  lo 
enable  us  to  draw  from  it  any  definite  conclusions ;  and 
WQ  can  therefore  merely  state,  that  iheir  paths  are  de- 
scribed in  genera]  terms  as  either  %'erlical  or  horizontal, 
but  according  lo  Edward  Howard  as  travelling  more 
frequently  in  tlie  latter  direction  than  the  former;  that 
sometimes  they  ascend  and  descend  obliquely ;  some- 
times move  vertically  in  a  part  of  their  course,  and  hori- 
zontally in  the  remainder;  at  other  limes  they  rise 
and  fall  and  make  lateral  deviations  from  a  right  line; 
on  other  occasions  pursue  an  undulatory  course*  and 
sometimes  a  kind  of  spiral  line:  sometimes  ascend 
to  a  small  height  and  become  static  nary »  which  latter 
condition,  however,  may  be  only  apparent,  and  some- 
times exhibit  distinct  vibrations;  that  their  motion 
appears  also  independent  of  the  Earth's,  being  sometimes 
directly  opposite  to  it;  that  sometimes  they  are  formed 
far  beyond  the  limits  of  our  visible  horizon,  and  make 
their  appearance  in  or  near  it,  ascend  as  they  approach 
us,  and  undergo  an  apparent  descent  m  they  recede  ; 
and  that  sometimes  they  become  objects  only  of  tele- 
scopic vision,  having  been  examined  as  such  by  Kirch* 
and  ihe  elder  Herschel.  At  other  times  they  appear 
suddenly  in  the  higher  regions  of  Ihe  sky,  giving  no 
notice  of  their  approach  until  they  dazzle  us  by  their 
splendour.  They  are  known  to  have  described  tracks 
of  1(100  mites, 

(942.)  The  forms  of  these  meteors  have  been  a  fruit- 
ful subject  for  Superstition  to  dwell  on,  and  ingenuity 
has  been  taxed  to  devise  descriptions  for  them.  They 
have  been  described  as  round  and  elliptical,  as  columns 
or  pyramids  of  fire,  comets,  barrels,  bottles,  flasks, 
spears,  paper- kites — a  form  very  often  named  ; — as  a 
pear  i^ith  its  larg^e  end  towards  the  Earth ;  truncated 
cUnes,  trumpets,  tadpoles,  glass-drops,  quoits,  torches, 
javelins,  goats,  the  Roman  letter  S,  contorted  Clouds, 
and  many  other  objects ;  and  from  Ihese  diversities  the 
numerous  appellations  given  to  them  by  the  Ancients 
were  borrowed. 

(^43.)  Of  iheir  tails,  the  brightest  portion  seems  to  be 
of  the  same  nature  as  Ihe  bwly  itseif,  and  an  elongation 
of  the  matter  composing  it.  The  other,  and  commonly 
the  largest  portion  of  it,  appears  to  he  matter  left  be- 
hind, far  less  luminous  than  ihe  other  part ; ^sometimes 
described  as  a  dusky  red,  sometimes  of  a  pure  grassy 
green,  the  tail  seeming  to  partake  of  the  colour  of  the 
body  of  the  meteor ;  at  other  times  as  of  a  beautiful 
rose  colour,  tinged  round  the  edge  with  blue;  some- 
times emitting  whitish  and  coloured  sparks  ;  sometimes 
long  and  undulating,  sometimes  twisted  and  appearing 
to  lengthen  from  one  end  only, — again  like  along  white 
cloudy  form,  which  may  be  gathered  togetiier  and  then 
slowly  divided,  one  part^  perhaps,  remaining  stationary, 
and  the  other  moving  olf  into  some  distant  space, 

(944,)  Nothing,  however,  strikes  the  beholder  more 
than  the  excessive  light  these  meteors  sometimes  afford. 
In  the  great  one  of  1718 — 19,  described  by  Halley,  Sir 

*  Kiicb  wa«  n  diligent  obtcTver.  He  «ftw  ii  meteor,  whose  light 
wa»  most  iuteasp,  dart  downwufdi  obliqiufly,  which  whet*  it  seamed 
to  lermifiatts  Jeft  two  noilute*  visiiblo  only  through  his  telescope. 
Herschel  full  owed  the  grent  metfiur  of  Au^^t  1783>  for  20  or 
25  seconds,  with  hia  telescope,  during  which  it  remained  almost  in 
one  sttuatioDi  within  a  few  demes  of  Ihe  horizon ^  coafirming  «t 
oae^  iti  great  ^ieratioa  sad  Hi  long  jonmej  to  the  South. 
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^  Si.'^CE  Astronomy  first  assumed  the  fortn  of  a  Science, 

Ik  the  inquiry  into  the  Figure  and  dimensions  of  the  Earth 

^  hii  nil* ays  excited  the  interest  of  Philosophers.     It  can 

kirdly  be  doubted  tliat  in  the  mind  ofa  reflectinnr  man 

iLere  wouhi  always  be  a  desire  lo   know  the  nature  of 

the  Pbnet  upon  which  iie  existed  ;  but  without  Science 

af  an  exalted  order,  it  would  be  impossible   for  him  to 

craiify  his  curiosity.     For  the  Astronomer,  however,  it 

mui  lUssolutely  necessar)'  to  knnw  something  of  the  form 

of  ibe  Earth ;  and  Astronomy  alone  gave  the  means  of 

•ictcrnnikiug:  it     While  the  only  observations    of  the 

lieavenly  t>odies  consisted   in  watchingf  the  risin^^  and 

»«liugof  the  Sun  and  Stars,  the  form  of  the  Earth  was 

1  matter  of  indilFerence ;    but  uheu  an  attemjH   was 

made  to  reduce  to  a  system  the  motions  of  the  himi- 

Banes  and  Planets,  it  wan  necessary  as   a  prcliminaiy 

itep  to  assume,  and  even  to  establish  by  sotnelhtn^  ap- 

proocbin§^  to  demoDStratioa»  a  hypothesis  ou  the  Figure 

of  ihc  Earih. 

At  present  the  determination  of  the  Earlh's  Fig^nre 
possissaes  an  interest  of  which  fonnerly  it  was  altog:etIier 
destitute.  The  Aslrononruers  of  antiquity  knew  ihat  the 
£.aj'th  ia  nearly  spherical ;  they  had  also  some  not  very 
cowttct  ideas  of  its  magnitude  ;  and  tiiii  was  sutBctent  for 
their  purposes.  But  the  sphericity  of  the  Earth,  when 
thus  established,  was  an  isohited  fact.  It  wn^  proved 
by  the  injjiossibility  of  explaining  ceita  it  phenomena  on 
mnj  other  liypothesis ;  but  it  was  not  connected  with 
any  general  theory  which  made  this  Fig^ure  a  necessary 
eoiiaequcnce  of  the  properties  of  matter.  But  by  the 
discoveries  of  Newton  the  Figure  of  the  Earth  was  shown 
10  ^pend  on  the  same  theory  which  explains  with  such 
wonderiUl  accuracy  tlie  motions  of  the  Planets  and  their 
ft^ellites.  Tlie  investigations  of  the  most  profound 
Miitheaaaticians  have  since  been  directed  toils  determina- 
tispo*  from  the  Principlesof  Gravitation ;  and  tlie  labours 
oTUie  most  able  experimenters  have  been  employed  in 
Bficertaining  it  from  actual  obseni^alion  ;  and  the  com- 
Mf^oo  of  the  results  of  theory  and  of  ubservalion  shows 
tlnl  tbtir  agreement,  tiiough  not  perfectly  ex^aet,  is 
mofBcieutly  so  to  enable  us  to  assert  with  eontidence» 
tlkfti  the  Principle  of  Gravitation  is  well  founded. 
Indeed,  for  one  part  of  that  Principle,  (viz*  that  the 
altnetioti  of  a  Planet  lb  not  a  force  directed  to  its  centre* 
but  b  the  resultant  of  all  the  forces  directed  to  every  one 
of  its  particles,)  it  may  be  considered  as  affording  the 
Bsost  Mitiiifactory  proof  that  we  can  expect  ever  lo  have. 
Under  tiie  head  of  the  Figure  of  the  Earth  we  pro- 
pose Qot  only  to  consider  the  theoretical  form*  and  to 
^«c  mn  account  of  tlje  principal  measures  and  their  re- 
9ulii«  but  also  to  explain  the  most  remarkable  pheno- 
m«iu  depending  on  il^  Figure ;  namely,  the  variation  of 
Qrmnty  on  its  surface,  and  the  disturbances  iii  its  own 
jADiioo,  and  the  motion  of  the  Moon,  occasioned  by  its 
deviation  from  the  spherical  form.  And  in  connection 
with  this  subject  we  shall  give  a  short  account  of  the 
rxprritneuts  which  have  been  made  to  determine  the 
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comparative  density  of  the  superficial  and  the  interior  History. 
parts  of  the  Earth.  The  whole  mjiy  be  considered  as  ^^»yi^»^ 
a  collection  of  various  classes  of  observations  which 
have  been  made  for  the  examination  of  that  part  of  the 
Principle  of  Gravitation  which  asserts  that  **  the  attrac- 
tion of  a  mass  is  the  sum  of  the  attractions  of  every  one 
of  ila  particles." 

Section  1, — History, 

It  was  probably  by  observation  of  the  form  of  the  GenenJ 
Earth's  shadow,  as  seen  in  eclipses  of  the  Moon,  that  Principle  of 
the  Figure  of  the  Earth  was  first  ascertained  to  be  Meridian 
nearly  spherical ;  and  the  necessity  of  an  allowance  for  '"^•'*'*'» 
parallax  in  the  Moon's  declination  would  very  soon 
teach  Astronomers  that  the  place  of  observation  was 
not  the  centre  about  which  the  lunar  revolutions  were 
perfornied.  But  iliese  remaiks  would  in  no  degree 
enable  them  to  form  an  idea  of  its  magnitude.  The 
method  of  determining  the  dimensions  by  measuring  an 
arc  of  the  meridian  has  been  employed  with  no  altera- 
tion of  Principle  from  the  time  of  the  Alexandrian  Astro- 
nomers to  the  present  day.  Let  A,  B^  fig.  L,  be  two 
places  of  observation  ;  A  C,  B  C,  lines  perpendicular  lo 
the  surface  at  those  points  :  suppose  these  perpendicu- 
lars to  intersect  in  C  ;  let  A  F  D,  F  B  E,  be  horizontal 
lines;  O  A,  U  B,  parallel  lines,  representing  the  direc- 
tions of  the  visual  rays  from  the  celestial  Pole,  or  from 
some  very  distant  object,  as  the  Sun  or  a  Star.  By 
observation  of  the  angles  II  B  E,  G  A  D,  (the  akitudea 
of  the  Pole,  or  the  Sun,  &c.)  their  difTercncc  is  known ; 
that  is,  the  difference  of  H  B  E  and  H  K  D,  or  K  F  B, 
which  is  equal  to  A  C  B.  The  length  of  the  arc  A  B 
can  be  tnea.-iured  ;  knowing  then  the  length  of  A  B,  and 
the  angle  A  C  B,  and  assuming  A  B  to  be  a  circular 
arc,  the  length  of  A  C  or  B  C  can  be  immediately  cal- 
culated. Instead  of  calculating  the  length  of  A  ('  it  is 
rather  more  convenient  to  calculate  the  length  A  M, 
which  corresponds  to  an  angle  A  C  M  of  one  degree; 
and  this  ii  usually  called  ih*i  ien^ih  of  a  degree  on  the 
Earth*$  surface.  It  is  plain  that  this  proctss  can  be 
applied  only  when  the  vertical  plane  which  passes 
through  the  two  places,  passes  also  through  the  body 
observed;  and  the  observations  must  either  be  simul- 
taneous, or  must  be  of  such  a  nature  that  a  small  error 
in  the  time  (which  in  practice  is  inevitaljle)  will  pro- 
duce no  sensible  error  in  the  body's  altitude.  From 
these  considerations  it  appears  that  A  and  B  must  be  in 
the  same  meridian.  If  we  assume  the  Earth  to  be 
spherical,  we  shall  by  this  n»ethod  find  its  radius  ;  or  if 
we  perform  the  same  operations  in  ditJcrent  parts  of  the 
Earth«  and  always  ^nd  the  same  value  for  the  radiu8» 
we  may  infer  that  the  Earth  is  spherical 

This  is  the  method  pursued  in  the  earliest  measure  of 

which  we  have  any  tradition,  that  of  Eratosthtues.  For 

we  cam  lot  hold  with  some  writers  that  any  real  measure 

is  alluded  to  by  Aristotle,  De  Cmio,  lib.  ii^  when  he 
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Figure  of  speaks  of  the  circumference  of  the  Earth  as  bein^ 
the  Earth.^  400,000  stadia,  accordinpr  to  the  opinions  of  the  Mathe- 
^  maticians  of  his  time.  Eratosthenes,  about  230  b.  c, 
observed  that  at  Syene,  in  Upper  Egypt,  the  Sun  was, 
as  far  as  he  could  discover,  exactly  vertical  at  noon,  on 
the  day  of  the  summer  solstice  ;  and  that  at  Alexandria 
the  Sun's  zenith  distance  at  the  same  season  was  7^  12'. 
The  former  observation  (according  to  Cleomedes)  wai 
made  by  remarking  that  the  edges  of  a  deep  well  threw 
no  shadow  on  the  bottom,  the  latter  by  the  use  of  the 
ffKo^i/,  a  hemispherical  bowl  with  a  vertical  style. 
These  circumstances  will  be  represented  in  fig.  1  ,  if  we 
suppose  B  H  to  be  in  the  same  straight  line  with  C  B, 
and  G  A  parallel  to  B  H,  and  the  angle  N  A  G  =:  7^  12'. 
He  Aupposed  Alexandria  and  Syene  to  lie  in  the  same 
meridian,  and  reckoned  their  distance  at  5000  stadia, 
which  gave  the  Earth's  circumference  =  250,000  sUdia. 
The  length  of  the  stadium  here  used  is  unknown,  and  it 
is  unnecessary  to  point  out  the  sources  of  error  in  this 
operation. 

An  estimation  was  also  attempted  (as  the  same  author 
informs  us)  by  Posidonius,  who  was  contemporary  with 
Pompey  the  Great.  It  appears  to  have  been  intended 
only  as  a  rough  guess,  and  is,  in  fact,  nfuch  inferior  in 
accuracy  to  that  of  Eratosthenes.  He  observed  that 
the  star  Canopiis  was  seen  at  Rhodes  to  just  touch  the 
horizon  ;  at  Alexandria  he  estimated  its  meridian  alti- 
tude at  7^^ :  the  distance  of  the  places  was  supposed  to 
be  5000  stadia.  This  gave  for  the  circumference  of  the 
Earth  240,000  stadia.  In  this  measure  it  is  merely 
necessary  to  observe  that  refraction  was  neglected,  not 
being  known  ;  and  that  no  accurate  estimation  could  be 
formed  of  the  distance  of  two  places  separated  by  the 
Meditenranean. 

In  the  AstroncmicalWorks  of  Ptolemy  (who  flourished 
about  A.  D.  187)  we  find  no  notice  of  the  Earth's 
dimensions.  He  assigns  as  reasons  for  believing  the 
Earth  to  be  spherical,  that  eclipses  of  the  Moon,  as  seen 
at  diffisrent  places  on  the  Eardi,  take  place  at  different 
times  with  reference  to  the  noon  of  the  places  of  obser- 
vation ;  and  that  the  difierences  of  apparent  times  are 
proportional  to  the  distances  East  or  West.  This,  we 
believe,  is  the  eariiest  notice  of  the  Principle  of  deducing 
terrestrial  longitude  from  the  difference  of  the  apparent 
times  at  which  an  eclipse  of  the  Moon  is  observed.  He 
remarks  also  that  on  going  Northward,  the  number  of 
drcumpolar  stars  is  increased,  appearances  which  could 
not  exist  if  the  Earth  were  plane,  or  cylindrical.  Bnt 
in  his  Geography  he  tacitly  assumes  the  Earth  to  be 
spherical,  and  uses  constantly  as  the  length  of  one 
degree  500  stadia.  This  estimation  seems  to  have  been 
made  by  Marinus  the  Tyrian,  from  observations  of  the 
latitude  of  very  distant  places,  and  from  the  rough  mea- 
sures of  the  distance  made  by  sailors  and  merchants. 

The  dark  Age  which  followed  the  overthrow  of  the 
Alexandrian  School,  put  a  stop  to  all  speculations  on 
the  Figure  of  the  Earth.  It  was  not  till  the  Empire  of 
the  Caliphs  had  extended  over  the  greatest  part  of  the 
civilized  World,  and  the  Works  of  the  Greek  Astrono- 
mers had  been  translated  and  studied  by  the  Arabs, 
that  another  attempt  wan  made  to  measure  an  arc  of 
the  meridian.  Abulfeda  relates  that  Abdalla  Alma- 
moun,  who  begun  his  reign  at  Bagdad  A.  n.  814,  having 
fixed  on  a  spot  in  the  plains  of  Mesopotamia,  ordered 
one  company  of  Astronomers  to  go  Northward  and 
another  Southward,  measuring  the  distance  by  rods, 
till  each  shouU  find  their  altesation  of  latitude,  or  alter- 
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ation  in  the  altitude  of  the  Pole,  to  be  one  degree.     Hii 
One  party  found  the  distance  56  miles  of  4000  cubits,  v^^i 
the  other  56|  miles  ;  the  latter  was  adopted  as  prefer- 
able to  the  former.    The  length  of  the  cubit,  however, 
is  not  known. 

Seven  hundred  years  elapsed  before  another  estimation  By  I 
was  attempted,  and  the  scene  was  then  shifted  to 
Western  Europe.  Femel,  a  Parisian,  bom  in  1485, 
(according  to  Lalande,  Mem.  Acad.  1787,)  published 
in  1528  the  account  of  a  measure  made  in  the  neigh- 
bourhood of  Paris.  On  August  25,  he  observed  the 
Sun's  meridian  altitude  at  Paris ;  he  went  Northward 
one  degree,  as  nearly  as  he  could  judge,  and  on  August 
29  again  observed  the  Sun*8  meridian  altitude.  His 
observations  were  madfe  with  a  triangle,  (not  a  qua- 
drant,) of  which  one  side,  eight  feet  in  length,  was  ver- 
tical ;  another  side  of  the  same  length  was  movable 
round  the  point  of  connection  with  the  first,  and  carried 
sights ;  the  third  side  measured  the  distance  betweeD 
the  other  two,  and  was  graduated  as  a  line  of  chords  to 
every  minute  of  the  quadrant  (This  is  the  instrument 
which  Ptolemy  describes  as  proper  for  the  observation 
of  the  Moon's  parallax.)  On  applying  to  the  Sun's  alti* 
tudes  the  proper  correction  for  change  of  declination,  he 
found  that  his  latitude  had  increased  one  degree.  The 
distance  was  calculated  from  the  number  of  turns  made 
by  the  wheel  of  bis  carriage.  Hie  length  of  an  arc  of 
meridian  of  one  degree,  thus  found,  (56,746  toises,) 
agrees  very  well  with  the  length  given  by  modem  ob* 
servations,  (about  57,060  toises.) 

The  next  measure  (that  of  Snell)  is  distinguished  by  0y  I 
a  very  g^eat  improvement  in  the  manner  of  measuring, 
— the  substitution  of  trigonometrical  operations  for  the 
actual  measurement  of  the  whole  distance  by  the  appli- 
cation of  rods  or  perambulators.  This  method  is  partly 
described  in  our  Treatise  on  TkiooNOHXTBT,  section  9  ; 
and  will  be  illustrated  more  fully  in  a  succeeding  sec- 
tion of  the  present  Essay.  The  account  of  Snell's  measave 
was  published  at  Leyden,  in  1617,  under  the  quaint  Utle 
Eratosthenes  Batavus  de  Terra  amhMs  verd  quantitaie^ 
8fc,  a  Willebrordio  Snellio  suscitatus.  He  measured  k 
base  of  S26.4  Rhinland  perches,  and  two  bases  of  verifi- 
cation of  348.1  and  166  perches,  (each  perch  of  12  feet) 
The  length  of  the  first  base  was,  however,  in  reality  con- 
cluded from  a  base  of  87.05  perches ;  for  the  calculated 
length  is  used,  though  it  differs  a  little  from  the  mea- 
sured length.  His  angles  were  observed  with  qua- 
drants and  semicircles.  Hius  he  found  the  meridian 
distance  between  Alcmaer  and  Bergen-op-Zoom 
=  33,930.2  perches.  Their  latitudes  he  found  to  be 
52°  40^  80",  and  51**  29^.  Prom  this  he  found  one  de- 
gree of  meridian  =:  28,473  perches.  Between  Leyden 
and  Alcmaer  he  found  1®  =  28,510;  finally  he  fixed 
upon  28,500.  As  he  was  careful  to  compare  his  stand- 
ard with  the  standards  of  other  nations,  this  measuns 
was  readily  reduced  to  French  toises,  and  it  gave 
1°  =  55,100  toises.  A  recalculation  and  reobserva- 
tion  of  the  latitudes  by  Muschenbroek  in  1729,  gave 
1^  =  57,033  toises.  Another  measure  was  effected  (we 
believe  in  nearly  the  same  locality)  by  Blaeu,  or 
Cssius ;  it  was  said  to  agree  in  its  results  with  I^card*e» 
but  we  are  unacquainted  with  the  details. 

In  1637  was  published,  The  SeamarCs  Pratticej  cam* 
tayning  a  fundamentall  Prohleme  in  Navigation  expe* 
rimentaily  verijiedj  namely  touching  the  Compasse  txf 
the  Earth  and  Sea,  and  the  Quantity  of  a  Degree  in  amr 
English  Measures,  ^. ;  by  Richard  Norwood,  Reader 
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of  IIm  MathematickSr  In  this  Work  roost  of  the  older 
mcAaures  are  mentioaed.  It  is  stated,  also,  that- a  Mr. 
Edward  Wright  had  observed  the  dip  at  Mount  Edge- 
combe^ and  had  inferred  the  semidiameter  of  the  Earth 
la  be  18,312,621  feet.  The  author  then  states,  that  on 
JUine  II9  1633,  with  a  sextant  of  more  than  five  feet, 
he  obaenred  the  Sun's  meridian  altitude  near  tlie  Tower 
of  London  to  be  62"^  T;  and  on  June  6,  1635,  he 
feuad  the  Sun's  aUitude  at  York  to  be  m""  33^;  the  dif- 
fccnce  of  latitude  2^  28'.  The  distance  was  measured 
vith  a  diain  of  99  feet ;  the  bearings  of  different  parts 
of  the  road  were  observed  with  a  cireumfereutor,  and 
the  measures  reduced  by  a  Table.  Part  of  the  distance 
he  pocedy  in  which  he  says  he  came  through  custom 
fny  near  the  truth.  The  number  of  chains  was  9149 ; 
fion  which  he  found  T  =  61,199  fathoms. 

About  the  same  time  a  trigonometrical  measure  was 
attempted  in  Italy  by  Riccioli.  Beginning  with  a  base 
of  10^  Bolognese  paces,  he.  found  the  meridional  dia- 
tBTtr  firom  a  point  near  Bologna  to  Modena  20,439 
paees;  the  difference  of  latitudes  he  found  to  be  19'25^\ 
The  angles  were  measured  with  an  instrument  nearly 
aiailar  to  thai  of  Femel.  From  this  it  appeared  that 
1^  s  63,159  paces*  =  61,478  toises,  or  65,521  fathoms. 
Xhis  measure  has  been  universally  condemned.  The 
Geodetic  part  was  not  well  conducted,  and  the  Astro- 
yirmfi*y^  observations  were  far  below  the  general 
•cienoe  of  the  Age.  ■  It  has  been  remarked,  also,  that 
Bioeioii  was  persuaded  of  the  accuracy  of  the  Greek 
«itiiiiations,  which  (in  his  interpretation)  were  consider- 
«Uj  greater  than  the  later  measures  seemed  to  show. 
The  part  of  his  Works  (Geographia)  which  compre- 
hcDda  this  measure,  contains  an  interesting  account  of 
aO  ihm  methods  of  determining  the  Earth's  dimensions 
wiiich  were  known  at  that  time,  and  of  all  the  estima- 
which  preceding  Mathematicians  had  formed. 

The  method  which  he  appears  to  have  thought  supe- 
to  all  the  others,  is  that  of  observing  from  each  of 
two  stations  the  depression  of  the  other ;  and  he  in- 
fltancea  some  observations  of  his  own  which  give  nearly 
the  same  value  for  a  degree  as  that  which  we  have 
cited.  The  principle  of  this  method  will  be  readily 
nadentood  by  supposing  P  and  Q,  fig.  1,  to  be  two 
detated  -stations,  and  remarking  that  if  the  angles 
C  F  Q»  C  Q  P,  be  observed,  P  C  Q  will  be  found  by  sub- 
tnctieg  their  sum  from  180° ;  and  the  distance  P  Q  being 
measured,  the  lengths  C  P,  C  Q,  are  easily  calculated. 

In  1669  the  trigonometrical  measure  of  Picard  was 
commenced ;  and  it  was  in  every  respect  superior  to 
all  that  had  preceded  it  It  is  true  that  it  was  not  free 
Irom  errors:  an  error  of  six  toises  was  committed  in 
the  measure  of  the  base  ;  and  lus  differences  of  latitude 
veR  vitiated  by  his  ignorance  of  aberration,  &c. ;  but, 
hf  a  happy  chance,  these  errors  almost  balanced  each 
othor.  The  extremities  of  his  arc  were  Sourdon,  (near 
Amiens,)  and  Malvoisine,  (near  Paris.)  His  base  was 
5663  toises ;  his  base  of  verification  3902  toises.  The 
<fiffNrence  of  latitude  of  Malvoisine  and  Sourdon  was 
Ibood  to  be  1°  1 1'  54'' ;  and  when  the  measure  was 
cstended  to  Amiens,  the  difference  of  latitude  of  Mal- 
Toisine  and  Amiens  was  found  to  be  1^  22'  55''.  The 
corresponding  arcs  were  68,430  and  78,850  toises ;  the 
fint  gave  for  the  length  of  an  arc  of  l^  57,064  toises, 
the  second  57,057 ;  the  mean  is  57,060  toises  ;:=  60,812 
fiuboms.  The  Astronomical  observations  were  repeated 
in  1739  by  Maupertuis,  Clairaut,  &c«:  they  found 
!•=  57,183  toises. 


In    1673  appeared  the  Work  of  Huygens,  entitled     History. 
De  Horologio  OsdUatorio.     In  this,  for  the  first  time,  ^^-v/^*>' 
were  found  correct  notions  on  the  subject  of  centrifugal  Huygeos'i 
force.     It  does  nqt  appear,  however,  that  these  were  J  f*!^ "°'' 
applied  to  the  theoretical  investigation  of  the  Earth's  forcf^^ 
form  before  the  publication  of  Newton's  Principia. 

In  1666  Newton  appears  to  have  first  entertained 
the  idea  of  Gravitation.  It  is  remarkable  that,  at  this 
time,  he  seems  to  have  been  unacquainted  with  the 
measures  of  Norwood  and  Snell ;  and  considering  the 
length  of  a  deg^ree,  according  to  the  usual  estimation,  to 
be  sixty  miles,  he  was  induced,  by  the  disagreement  of 
his  calculations  firom  this  estimation,  to  lay  aside  his 
theory  of  Gravitation.  For  the  Moon's  parallax  being 
known,  that  is  the  proportion  of  the  Earth's  radius  to 
the  radius  of  the  Moon*s  orbit  (supposed  a  circle)  being 
known,  the  force  of  Gravity  on  the  Moon  was  found  by 
Newton's  law ;  and  the  periodic  time  was  also  known  ; 
and  from  these  data,  and  the  theorems  of  Huygens 
and  Newton  relating  to  motion  in  a  circle,  it  was  easy 
to  calculate  the  radius  of  the  circle  in  which  it  moved, 
and  consequently  (from  the  proportion  above  men* 
tioned)  the  radius  of  the  Earth :  if  this  were  not  the 
same  as  the  radius  given  by  the  measures,  Newton's 
law  could  not  be  true.  The  measure  of  Picard  enabled 
him  to  establish  the  theory ;  and  it  is  this  measure  that 
is  used  in  the  Frincipia  published  in  1687.  In  this 
wonderful  Work  a  prodigious  step  was  made  towards 
the  theory  of  the  Earth's  form.  Combining  the  theory  Newton^s 
of  centrifugal  forces  with  the  properties  of  fluids.  New-  investiga- 
tOD  showed  that  the  Earth  must  be  not  spherical  but  sphe-  Jjon  of  the. 
roidal ;  that  its  equatorial  diameter  must  be  longer  than  ^^  * 
its  axis  of  revolution ;  and  he  actually  calculated  the 
proportion  of  the  diameters,  on  the  supposition  that  the 
flarth  had  been  in  the  state  of  a  homogeneous  fluid,  to 
be  229  :  230.  With  regard  to  this  astonishing  inves- 
tigation we  shall  merely  state,  that  though  defective,  it 
is  not  erroneous ;  it  is  one  of  the  many  instances  in 
which  Newton  has  obtained  a  correct  result  by  means 
apparently  quite  inadequate.  He  showed,  also,  that 
Gravity  must  be  less  at  the  Equator  than  near  the  Poles; 
and  this  served  to  explain  a  very  remarkable  fact  that 
had  lately  been  observed.  In  1671  Richer,  who  had  variation  of 
been  sent  by  the  French  Government  to  Cayenne  for  Gravity  on 
the  purpose  of  conducting  a  series  of  Astronomical  ob-  the  Earth's 
enervations,  found  that  his  clock,  which  had  been  regu-  'ur^^ce* 
lated  to  mean  time  at  Paris,  lost  more  than  two  minutes 
every  day.  Similar  facts  were  afterwards  observed  by 
Varin  and  Deshayes  on  the  coasts  of  Africa  and  Ame- 
rica ;  and  in  all  cases  the  alteration  of  the  clock's  rate 
was  much  greater  than  any  that  could  be  caused  by  the 
chunge  of  temperature. 

But  the  most  remarkable  of  Newton's  inferences  is,  Newton's 
perhaps,  his  explanation  of  the  precession  of  the  Equi-  explanation 
noxes.     This  motion  of  the  Earth's  axis  was  discovered  °    j   P't" 
by  Hipparchus,  (u.  c.  150  ;)  and  all  succeeding  Astro-  iheEqui- 
nomers  had  recognised  its  existence.     Eighteen  cen-  noxes. 
turies  after  its  discovery,  it  was  shown  by  Newton  to  be 
a  consequence  of  the  attraction  of  the  Sun  and  Moon 
on  the  Earth's  equatorial  protuberance.    Having  shown 
that   the   attraction  of  a  distant  body  on  a   satellite 
would  produce  a  retrograde  moti(»n  of  its  nodes,  he 
observes  that  if  we  first  suppose  a  number  of  satellites 
to  revolve  in  one  plane,  and  then  suppose  them  to  be 
connected  in  such  a  manner  as  to  become  a  solid  ring 
revolving  in  its  plane,  we  shall  still  have  a  retrograde 
motion  of  the  nodes:  and  if  the  Earth  be  fixed  withia 
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i\\e  rinff^  the  jnot^n  of  the  ni^cies,  though  les^  than 
b^foire,  wtrt  siill  be  Vetro£rrud(? ;  and  tife  transition  from 
this  ease  to  that  of  an  oblote  ^pheniid  ts  sufliciently  ob- 
vious, l^lie  calctilatioo  wlikih  Newtoti  hms  attempted 
to  fo?Lind  ou  this  reasoning"  is  in  ^ome  respects  erro- 
ncotis  ;  but  Ih^  ^xphtuati^d  is/ perhaps,  one  of  the 
stt6»igpesl  proofs  of  geniTiM.  Indee<l,  If  at  thi<J  lime  we 
mig;1  it  presume  to  seltfct  the  part  of  the  PrSncipia 
which  ptol5ably  a!?ti>ni^hcd,  atid  delighted,  and  satis- 
fied jts  rea'jers  more  than  any  othtJr,  We  should  fli 
with<^ut  hesitattoii  on  ^e  explanation  pf  Ihe  breee^sjou 
of  the  Equiudi'^s.        "  '  "  '         ;   *    '     "        '" 

III  1690  waft  puhtlBTiet!  ttiiygens^^TreaiiU;  W'tfltij«4 
G^vitdth.  It  cdfi tains  an  investigation  of  the  figiJre 
of  the  Earthy  sLipposihfr  iction  upon  evefy  par- 

ticle to  be    drirecit:tl   lo  [a^    centre,    and  td  be 

always  the'^rhe  at  ^qual  di.staiices  from  the  centre. 
Tlil*  STipp<**^'tidn,  ]t  H  |ll  b^  remarked,  h  directly  opposed 
to  01  '  theTi'lhi:ip|<^'fif  GraVftaiion,  namely,  that 

whi (; i  I  1 1 1 ot  every  pirticte  attracts  every  otlicr  par- 

ticle. The  ratio  of  th^  at^.  'U  found  iit  this  minner,  W 
bp*»78:5t!>,  "'  '  ^^■'^' -";•;•  '^  '  '  ^  '^  '  '  ■'  ^  - 
In  1684  rf.  D.  CassTi^l  ^(8eCoud  bt  t^aJt  name)  torn- 
roeyjced  a  ingonomelrlc^^  r,.r.f,anir«  of  an  arc  of  mert- 
d?Ati  in  France/iakfhg'  a*^  a  fonTid.!tIuTi 

aft c^  proceed hig  SoulKWam.  u  ».ir>  intended  that  ifiii 
sKbuUI  sen'c  as  a  basis  for  a  map  of  France  ;  and  the 
mhtv  *  which  was  ailerwardii  exe(*tiied 

ojt't'  liked  tor  tha(  iitirpose.     Some 

i  "    1  the  death  of  the  Mi^mster 

\  :ih  finished  m  iM.     The, 

stTics  of  lnaiig;k5  was  then  extendei^  TVorth ward  ib 
Diirikirk%'flnd  thi!;  paff  wis  fiiiisheft  m  1716.  A  base 
offti^i  !   near  Perpii^nan,  and  one 

oPj46t  r  M         ik.     Thq  <!iffereuce  of  fati- 

t iiae s  of  "P a r  13  an d  the  Sou f hem  ex t rem  1 1 y ,  Cort ion  i^e ^ 
was  fdiiMr'to'fcc  6^l8'57^a'mt'the  diktance  360,614 
tqi|i^p»;.^UnRflil*?.ff?  67J)p7.t  TU#  difference  of  lati- 
tudes of  Paris  and  Dunkirk  was  found  to  be  2^  12^  9^5. 
ahd  tbe  d«^iWe"^^l468  f6!!ie^ ;  Whe^iee  l^s^i  5<?.960. 
It  appeared^^h«fl»i^h*itAht  d^ifreek  thprtenet^  ^,6f?f"? 
from  the  Sdutii  to  tlie  North  ;  and'  this  S4feme<l  to  indi- 
ct )h«tilveiEtE*th  iva»a  i^roklc  sphrroid«  th«f  ratletf  of 
itfti  tAMi  b«iri|^  nearly  i^ ;  96.  A  cotielueioa  in  ancti 
direct  opposition  to  NewtonV  theory,  tiow  eitetisiyely 
r^^eivedt  ei^ited  a  great  sensation  among  the  Mathc* 
m^titiiftu*  oriEucf)^.  Tlie  «cctirax:y  of  the  measure 
and  the  certainty  of  the  conclusion  were  auatained  by 
Ca«^iJll;  whop  a^i  ^eil  as  bi^  father  aiid  hia  son,  fceeii 
to;  hav«  b«w4  firfnly  convinced  that  the  Figure  of  the 
Earth  was  elonfr^tcd.  To  settk  tbo  point,  a  defijee  of 
a  i^iBjralM  mm  measured  isi  17^4,  extending  from  StrmS" 
b^^g  id  S(L>Malo*  Tbil,  also^  when  compared  with  thd 
o^K«rK  seemed  to  lead  lo  ihe  aaaic  ccncluiion.  ll  was 
alie^dt  hOM^evar>  ibit  the  dlffiineace  of  longitude  of 
ttvase  simtond  waa  fletermtned  only  by  some  ancient 
eqlipf^a  orj,upiUi/&sat«Uite9»and<that  no  reltanco  could 
\m  placed  on  thefmj  To  escape  kt\m  this  state  of  doubt, 
it  wtii  dcUniiined  that  an  arc  of  meridian,  and  if  neces- 
sury,  one  of  pardlel,  shauW  be  wieosured  near  U»e 
Ei|MOtwri  ^  the  eordparison  of  wiiich  with  the  arc  mea* 
sure4  in  France*  the  tntfvilable  errors  of  oliservalion 
would  produce  a  smaller  etfec4];  and  ttm  i»  the  On^in  of 
thn  cel*ibnated;  «xpediliottft  of  the  French  Academiciuns* 
MeMure  cf  ;Ev«i*y  facility  beinf?  btfin^ed  by  Ik^Miis  XV*,  ia  May, 
■n  arc  in  173^,  jiM.  B<iu?r*JCfr Cit>diiv  Lacondamioe,  and  otliCfB,' 
Peru.  sjiil^  fco*  South  Auietfics ;  they  then  erosed  tlie lattinioa 


ofI>«rreni  and^iled  to  Peril.    The  difficuliy  of  mea- 
stlHr^ff  an  arc  M*  paralJel,   and  its  inuttlrty;  (a«   on  any 
hypothesis  it  would  ditfer  tifMe  from  an  arc  of  mmdtan 
in  France,)  Were  bo  strongly  re^renented  by  Ilon^^ner, 
llmt  it  was  laid  aside.     But  the  great  valley  between 
the  two  prhK*ijml  dhams  of  the  Ande<i  was  (miwA   so 
favourabk  for  operaltottfi  in  the  direction  t^  the   meri* 
dfeftn,  that  they  effected,  with  the  af^slftwec   of  "toi 
SpMiii^h  offleers,  th«  menrure  of  nti  arc  of  three  deittfe*.'-' 
The   Northern  limit  was  a  plate  ealM  Tarqiki,   ^' 
North  of  the  E<iutttor ;  the  Southern  eviretmty,  Col- 
chempn,    was  in   South   latitude  S'^  4^\      A  base  of 
6i?72  tolies  was  measured    in   the   neigfibouVhood  of 
Q^to,  and  netrr  the  Souiheiincxtn^mity ;  and  a  base  of 
verification  of  &^69  tolses  near  the  Northern  extremity. 
No  other  measttre*  has  been  conducted  under  %nth 
exttnafdinary  circumstimces  of  lucality.      The  lowest 
pc^iit  of  their  arc  was  at  an  elevalidn  of  la  mile  tind  a  half 
abore  th^  level  6f  Ibe  s€*a;  And.  in  some  flvslances,  the** 
hei^htij  of  two  neIffhfK>urin*  fiiefnaU  fliff'ered  titor^  lhaif« 
atfiile,  "Atsbmepflces  the  danijper  wat  considered  b)*ih»^^ 
inhabitant!^  to  He  so  great*  that  pobUe  pray^rg  were  pol'- 
up  in  the  ehunrhes  for  their  safety.  The  indoleoec  and  itf- 
will  of  the  nbtlveri  t roo bled  t hew  mweh  i  tltey  were  even 
indan^er  of  Ifrsiiifir  thelf  Kvesin  «  popular  ttlmult ;  inA^^ 
to  crown  the  Vbolt,  Hie  hi<^u  Went s"  by  which  th^?w^«-» 
to  detennine  their  ditference  of  latitude  were  founrf^io^ 
bebol  trustworthy,' and  the  corr^iilouK  of  the*()liice«'i>f 
the  slans  were  not  to  be  relied  on.     The  iirrtie*-  d4»h* 
cu(l«y  ihey  overcame  by  an'  rngenious  '  reeoni4ruuimn  of 
their  (nstniments,  the  latter  by  aim u It aneoil*  observa- 
tions at  the   twt»  ektremitfes   of  the  arc/  Tl»^ir   %ti\ 
rciiilt  was  that  Ihe  whole  length  of  the  fneridlait  a 
reduced  to  the  level  of  the  lowest  station,  wad'  l?<6.f 
tf>lftes,   corresponding  to    a   dldeVetioe' ^ of  latitude*  irfT 
30  7*1";  and,  therefore,  that  the  lencrih  of  ah  arc  of  f>no 
deirreewas  36.767,  or  reduced  to"  the  ie\*rf  of  Ih^  «ea 
56^748.    Thearcwasejrtendednbmit  twedlyn^iiiutes  by 
GodtQ;  but  this  afiditton  is  prene rail ytu]! posed  to  have 
been  iJatfs  accaralely  tneosored  than  the  otiier  parts.     In 
thia  eiT>edltion  ah  ettempt  was  ffwwl^  by  Ho»i|^uer  lai 
observe  the  effect  of  the  attraction  of  Obimllombfo ;  of  *t 
this  we  shall  sperik  hereafter*     For  the  ct>mp»etfet»etBileill 
of  this  ^ery  interesting  treasure  iMe  must  rtsfcrtbe  retidee**^ 
to  Btiuguer'a  and  Lacondnmine's  acdountK ;  the  fbnvor'' 
is  the  more  amtisingand  in^H  inlereMid^  to  speculaliiw 
Mathematidiana,  bat  the  latter  willbe  foodtf  by  practical't 
AfttroBomers  itx be  the  more  instracti^e,    »    '  if 

Before  the  return  of  this  party  (who,  in  eo^eqnpettefln  r. 
of  Uieir  dissens i oh ;»,  separated  as  ^iiiekly  ai  (>ossifchtf  W 
and  regained  Europe  by  dlffenent  waysj  atfOther'me*- 
sure  lYod  been  imagined  and  complwti^.     Maupertuis, 
Ckimut^   Camtts,    Lemonnier*    and    Ortthier    reached 
the  Gulf  of  Bothnia  in  July  1786.     They  had  ewpectodnf,^ 
to  b^  able  to  mike  ude  of  the  islands  in  the  Oulf  for  ko  arc 
tha  itations  of  a  ti*i  go  no  metrical  hieaaure;   Iwt   tfaey  Sw«de 
found  thtini  lo  low,  and  do  near  the  nhore,  thai  thef 
were  obliged  to  give  up  this  p:<r*  '-*'  ^Mrir  plan.     But 
the  valley  of  the  river  Totnea,  vi  i  H  by  t!^'e  town 

of  >|*e  came  name«  seeaaed  to  otUr  ^j-  iivourabl*  line  of 
country  \  and  this  was  accordingly  chosen.  The  st«* 
iion^  (as  in  the  Peruvian  measure)  were  00  the  bjlU  on 
each  side;  and  the  river  gave  them  aoine  facifitiea  tor 

•  fnm  dim  rBmjtrk  we  oui^it,  ^>ftrl»p«,  lo  t\tefi  a  pari  of  Oie 
lurVvy  (tf  m  »ro  of  punllel  mtde  ia  tW praaeai ««al«Kyi  iu  i|4iich  iba 
pri^Q4)4<^H«iii«rfttie^p»WiASE^M4etU,  I       -   <     ,;      - 
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ibe «iiinFe¥«lii»tf%f  thtiir  msHHrtieaUi*     Indie  [>rmetp- 
ti  \i  wcftfk:  f^reul  tncnnveritefice  wa*  evwiained 

fxii        ..  vjul,  the  bini^ofpniy,  Aii.,  Uui  tke  g:r«ftie9l^ f^l 
sIV  liuoi  tile  ionneiiUn^  ^w%  ttml  gnats*     Tbe  ^Qgit  Allf^r  i 

Tfllojltt^  titcrensftd  ihe  datfficMitkfi  «€  t be  observations ) 
iiii»eiiie  ifistftuoeii  ihay  \vaited  teu  ^yh  on  the  lop  of  a 
btU  brforv  ibey  coukl  soe  oae  of  Uvcit  si^^nab*  Afler 
ttilgrriiw«e<<l«^  vf  ^^nt  ftUg^e  th«y  reached  tbe  inoun- 
lilft  Kll|i8,irti4tlli  was  fixed  on  for  the  Nortbem  iixtre- 
nJifv  TWJmriUide^  were  observed  Mfilh  a  aecuir  Enade  b^ 
QmlMin.  /On  tbeir  return  to  Tnreeft,  tAne  river  bein^ 
HiCflMliMte  ^9  ineatured  on  tbe  ice  nearly  ia  ibe  mid*  i 
die  «f  lfee»Af ca  but  no  bo^  ofverifieatUm  was  mea5uredi  < 
Uii  f«e«Jl.  b«iu^  somewhat  ditVvrtnt  fix^rn  wbat  iliey 
htfl  eK]M0lfd/ihe  latitudes  were  r^ol^erved.  aiad  soid& 
uigi«6  4»ftii«  triaiiprles.  ^vhicb  had  before  been  amitted« 
ivvav^olften'oda  Tbe  fttuilconduHlon  was  thM  tbe  dU^ 
iaR»ce<»riottlud^  was  57!29'\^.  luid  the  lenjErth  of  the 
14^  1^.0^3  ioUe^V whence  an  arcaf  1**^  57»1^^  In 
il)^«jtf»eflicioiivaii  welt  »s  in  thai  to  P^ni«  ob^eitations 
i«n  lOMle  lo  ttJteertam  ibe  length  of  Itie  petttiulMin 
vftttlin^  seMindn;  and  ibey  jdl  ni^ed  in  showing*  tbal 
GriYiljr  iBcieaKd  ifii^yojii^  from  tbe  Eqiialor  towttrds 
tttt^Fole.  <\Fov  a  cotTipdeU  ai!i3ountor  tht^i  meatiure  we 
mMLrtltfTlh^  reader  to  ^la^pertuM,  Ia  ^igw^dslmy 

iBfftire  the  return  of  Eod^er  and  LiyroailMnitte,  4b»  > 
wMt'Ot  the  French  uro  of  met idian  was friii«A«ui^d  hf 
J 4  CvuAnh  bta  son  C&bsim  4e  Tbury,  and  Lacaiiku    The 
opetalions  oftbia  measure  aro  the  subject  g^:  {lie  Work 
citiilfd  La  I  Mhridimnc  vSrifiet,  >  On  measmfiifl^ .  jiew 
bemand  making  new  obaervaliotis  oS  tvmf  kUid,  the  ^ 
GiflM  #ruke  oripnal   difficulty  w^s  mon  di!$«oT«rtd. . 
TW  eieaetare  of  ,]Pteard'»  ba^e  was  ej-miieou&  by  about 
j^th  pari  of  tbe  whole,  and  tbh  error  bad  a0eoied  oae  ! 
perl  «filr  oi  tbe  arc<     Sore«  inaacviractBa  tiotb  A  atrorw^ 
■OBei  aod  Geodetical  were  fbond  to  exi^t  in  Castttd'ss 
MWiiirej  I  Tbe  Jale  improve  menu  in  Ah  iron  oiti^,  pov'r.t 
tiiBliirty  the   ^Kscov^tryi,  t»f  aberrutron    and    uiitoiion,.. 
emfcted  the  MewobMoep*  to  give  niuab  irreater  eiacl^<^ 
fUM  to  IheJlilfiitaoteiQeiiobMsrvatifin^.    They  obscmdf* 
iWiatihi^M  of  five  poiM^,  and  ikut  obioAned, in  ikcl^ 
liiplerea  rfTmerfdian^     BHween  Peqti^fetui  arKJ  Aod^ 
tlmlcn|rth<il'anarc  of  one  dc|«^ree  wai*  fdttiid  X  57^Q4Bi5- 
be«ween  Hod^7  and  Bourses  ^7,U4^ ;   belti^ een 
eivd  Paris    5T/i7i  ;   AUd   t>eAW(itn  Paris  andl^ 
Denkirk  57,0S4.     In  ihe.C04uqe  of  this  naeaaure  an/ 
aieef^fMtfelM  was  measured  across  the  n^outhof  Ike 
lbeiie«     From. i^JBlaAioti  near  Cette  in  l.Q»^ue<k>c»  and' 
lfnie<iMcwit>  Sl^  Victoire  in  Provence,  tbe^  eiptosioa  of 
gwytiwid^p  ell  a  choneb  between  theiu  wa»  observed  ;• 
aiii<6H»tfae^ifiertnceof  apparent  tunes  Ibe  difter^nce 
•elloiigiMeB  woaJbUndia  be  i'^53'  ld7.     tTbe  len^b 
•f  ike  afC  of  poralld.  in  latitude  43*^ 32>  includi^  be-^ 
iW  two  ineridifldi^  waa   ?&(5^:6  toi^s.    .The: 
of  ibt«  arc  wiih  ibe?  arc  of  meridiatt  fcom 

P«V\gwajitpKodcz  ^aive  .an  ellip^jdty  y— . 

The  com p  '^  an^  two  c^ttye  three  %rcs  tn  Peni» 

m  Fraitce'»  -  ig"  the  whole  as  on*  arc*  and  in 

SvMen^  showed  thut  ih^  decrees  increased  in  ^oin^ 
IoMMs  tkc  Foti^;  and  t>iat;  consequently,  the  Ktirtb'« 
Figere  was  flattened  at  the  Poles.  But  when  all  three 
wefe  coottderrtlr  ft  singular,  difficuity  occurred,  which 
we  may  be  permitted  *o  say  is  not  yet  wholly  removed, 
Tlie  comparison  of  the  Perlrvi&n  and  French  arcs  gave 


Slvediah  arcs  ^ve  ^r^'  fbr  its  value.     If,  then«  the  mee* 

si|res  ly ere  accurate,  it  was  impos^^ble  t,hal  the,  Earth's 
Figure  could  be  elliptic  -  md  Bou|r\ier  aciually  proposed, 
u3  jl}e  only  hypothesis  which  would  satisfy  observations^ 
that  the  iDcrease  of  the  lerifrths  of  degree^  was  propor- 
tional to  the  4th  powers  of  the  sines  of  latUude,  and 
tl]^t  the  proportion  of,  the  axes  was  178  ;  )79.  This 
would  indit^ate  a  Figure  projecting  at  middle  latftnd^s 
aboYi:  thf  <  elliptic  s(>her<^id  wi|h  tli«  some  n%fs,    ,        , 

To  avoid  interruption  i,o  oyr  a^coi^ut  qt  several  im* 
poxii^nt  measures,  we  hav^omlt^d  to  mentioii  some  in- 
teresting, deductions  from  the  theory  of  Gtavitatlon  made 
about  the  sAme  tioie*    ^hete  we  shall  now  descjribe* 

Th«   first    important  addition  to  tbe   theory   of  the  Macliuria'i 
F      '  ijiadeby  Macla|idn/   The- Academy  of  Paris  i^vestif*. 

I'.  IS  a  subji?ct  for  the  prize  Es.«ay  in  the  year  *!«'"  ^[*ki 

17>10,  jT^t  TVrfa.,  lliree  admirable  Essays  wete  sent*  ^^^  * 
by  Eiiler,  l)*Alembert,  and  Maclaurin  :  the  last  is  g;e|ie- 
rally  considered  as  one  ,^|  the  most  elegaat  Ueoip^tricai 
invcstig^ations  tnat  was  ever  made*  Most  of  the  opera- 
tions c^n  l>^  applie^,  ^Jth  very  slight  alt e rati oim^  to  the 
invest'^ration  ofthe  H^urf  of |the. Earth*  supposm^  it  a 
li  ms  fliud  ;  a  iid. th  e  \a  u  tbo  r  Jiiis  Indicate^  th^ 

pv^^  ^1  -■  Jesuits  ykiich  taji  |ie  obtained  Iiy  this  appfica; 
tioi?^  ^In  this  Trei^ti^  it  ^^s  proved  fof  ihe  first  time, 
thai  lhe,ob1a«te  spbeiroid  ii  a  form  of  equilibrium  ;  ana 
thei^quaUoiij  was, gi veil  l>y  whfcii  the'  ell^ptici^y  can  te 
foiind  wn^p  t{ie  bropprtion  of  the  centrifug^al  force  at , 
tlie  4(mator  to  Gravity  Unknown.  This  euuotion  19, 
transcencleutal ;  but^  ty  up  iipproxiniaie  solution  when 
the  ce^trifuEal  force  lY  sinalli  it  was  shown  that  the 
elliptidty  ftliat  is  the  pTQportjon  of  the  exces^  of  the 
ecji^itor^aJ   diameter  ^^^ye  the  polar   diameter  to   the 

latlfet^  Is  ^  X  ihb  ralib  of^ftk  fequatorial  eciHrVfariil 

fof^i  tQ  the  fquat^rial  grayity^  whk^  m  tbe  case  ><if. 

tlib  PoVc  is  greater  than  Ofavity  et  the  Eonator^  by 
the  s«me  proportion  6£  the  whole;  and,  also,  thul  in 
^mn^  imtn  the  Equator  to  the  Pole,  the  inetreese  of 
GnMij^  is  as  the  sqaarv  ^  tlie  sine  of  the  latitude* 
Thene  resuHfe  are  the  MOte  e&'  those  of  Ihe  itnpeii^el 
theibry  of  Newton.  ' 

In  1743  was  published  Cbiirant*s  Figure  de  la  T^rr0,  CUirtut'i 
This  is  tke  xn6st  valuable  Work  that  has  been  written  i>^vefiig^ 
n|»on  this  subject  Tbe  same  thfeory  has  since  eng^aged  '^*'"' 
the  otAemion  of  the  tnosl  dii^itigtiisbed  of  ^\m  modern 
IVfalhematiciaiis*  and  finally  of  I^|llace ;  a^d  though 
the  for*i  of  the  investigations  baa  been  much  vsitlwJ, 
very  little iias  been  add^  to  the  resnills.  The  nature 
of  tlie  equilibrium  of  fly  ids  is  firEteifplahit'd.  Tbe  only 
condition  which  had  formerly  been  assumed  aksuffiei«nt 
for  (he  equdrbrimn  of  flmids  wm^i,  Ihat  the  force  at  the 
surface  shaeild  be  perpeixbcuiar  to  the  surface,  or  that 
thepre»a«ure  produced  by  the  fluid  in  two  oarials  of  given 
form,  terminated  at  one  e«tr^mity  in  the  same  poim,  and 
aiUie<Rher  extremity  in  the  surface,  should  be  the  same. 
Boiigrtier  first  showed  that  both  of  these  conditkni*)  were 
neeessary,  or  some tbin^  equivalent  to  both,  Clairayt 
has  ^kown  lipon  what  Ihfe  possibdiiy  of  eqiiilrbriuiri 
dependn;  and  be  has  applied  these  pcinelf^kH  ^tu  tke 
diiceif eryi  oif'  ibe  4orm  of  equilibrium  of  a  Hu'td  on  the 
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tSffi^h  ^.'^^"if  soppoaitions :  1st,  that  the  Fluid  is  homogeneous, 
.^^  ^^  with  a  spheroidal  nucleus  of  different  density ;  2dly,  that 
^  the  whole  mass  is  fluid  and  heterogeneous.  The  form 
which  makes  equilihrium  possible  in  all  the  yariety  o* 
cases  which  these  suppositions  include,  is,  approxi- 
mately, an  elliptic  spheroid ;  the  ellipticity  is  diflferent 
according  to  the  law  of  density,  &c.,  but  in  all  cases 
the  following  theorems  are  true :  1st,  the  increase  of 
the  length  of  degrees  and  of  Gravity,  in  going  from  the 
Equator  to  the  Poles,  is  as  the  square  of  the  sine  of  lati- 
tude; 2dly,  the  sum  of  the  ellipticity,  and  of  the  ratio  of 
the  whole  increase  of  Gravity  to  the  equatorial  Gravity, 

is  -  X  the  ratio  of  the  centrifugal  force  at  the  Equator 

to  the  force  of  Gravity.     The  last  of  these  theorems  (one 
of  the  most  important  that  has  ever  been  discovered)  is 
usually  called  by  the  name  of  its  inventor.     It  is  evident 
that,  in  conjunction  with  the  former,  it  gives  the  means 
of  determining  the  £arth*s  ellipticity  from  observations 
of  the  comparative  force  of  Gravity  at  any  two  places. 
In    1747  Bradley  discovered  the  nutation  of  the 
b  **i2"^    Earth's  axis.     This  had  been  alluded  to  by  Newton  as 
lion  MdTx-  *  consequence  of  his  theory,  but  no'  notice  seems  to 
plained  by    ^^^  been  taken  of  his  theoretical  prediction.    As  soon, 
however,    as  the  fact  was  establ^ed,  it  was  treated 
theoretically  by  Mathematicians :  among  the  best  of  the 
Treatises  upon  nutation  may  be  reckoned  D*Alembert's 
Reckerchet  nir  la  Precemofk,  Sfc. 

In  1750  Boscovich  and  Le  Maire,  two  Jesuits, 
measured  an  arc  from  Rome  to  Rimini.  Their  measures 
were  made  with  the  pace,  the  measure  of  the  Country ; 
but  it  was  carefully  compared  with  the  French  toise,  so 
that  their  results  could  be  expressed  in  terms  of  the  same 
standard  which  had  already  served  for  so  many  mea- 
sures. A  base  of  6139.5  toises  was  measured  on  the 
Via  Appia ;  and  a  base  of  verification  pf  6037.6  toises 
by  the  sea-side  near  Rimini.  The  meridian  distance 
was  found  =  161,253.6  paces  =  123,221.3  toises.;  and 
the  difference  of  latitude  2®  JK  47",  whence  1"*  = 
56,966.3  toises.  This,  when  some  corrections  were  ap- 
plied, was  reduced  to  56,979  ;  the  mean  latitude  42^  59^ 
The  whole  of  this  measure  passed  over  t  mountainous 
conntry. 

In  1752  Lacaille,  who  had  been  sent  to  the  Cape  of 
Good  Hope  to  make  Astronomical  observations,  find- 
ing the  circumstances  of  the  country  favourable  for  a 
trigonometrical  survey,  measured  an  arc  of  1°  13'  17''.3, 
which  he  found  =  69,669.1  toises ;  whence  1**  =  57,037- 
The  length  of  his  base  was  6467  toises.  See  Mem.  de 
VAcad,  1751.  This  arc  presents  a  remarkable  anomaly. 
According  to  this  measure,  a  degree  in  the  South  hemi- 
sphere, whose  mean  latitude  is  33^  20',  is  equal  to  a 
degree  in  the  North  hemisphere,  whose  mean  latitude 
is  about  45^.  The  known  ability  of  the  observer  almost 
forbids  the  supposition  of  an  error  in  the  observations ; 
and  we  have  no  grounds  for  conjecturing  the  cause  of 
such  a  deviation  from  the  law  which  seems  to  apply  to 
the  other  arcs. 

The  measures  described  in  the  next  three  paragraphs 
were  undertaken,  we  believe,  at  the  suggestkm  of  Bos- 
covich. 

In  1762  Laesganig,  a  Jesuit,  began  the  measure  of 
an  arc  of  meridian  passing  through  the  Observatory  of 
Vienna.  See  the  Dimeruio  graduum  Viennemi»  etHun* 
garici.  Every  care  apparently  was  taken  to  ensure 
the  correctness  of  this  measure.  The  Vienna  fathom 
was  compared  with  a  French  toite  fiimisbed  by  Lacon- 


Measure  o^ 
lacaille. 


Liesgwiig's 
measure. 


damine  and  Lacaille ;  the  iron  quadrant  of  2^  feet,  with    1 
which  the  angles  of  the  triangles  were  observed,  was  ^ 
repeatedly  examined  in  all  possible  ways ;  the  sector* 
for  observation  of  latitude,  (which  we  shall  aflerwaids 
describe,)  was  on  the  most  improved  construction;  the 
observations  of  latitude  were  sufiidently  numerous;  ia 
every  triangle,  except  one,  Liesganig  assures  u.s,  thai 
the  three  angles  were  observed ;  and  ail  the  calculatioMi 
were  reexamined.     The  base  (between  Neustadt  and 
Neunkirch)  was  of  6^38  toises;  the  base  of  verificatica 
in  Marchfeld  was  of  6388  toises.     The  concluded  meii- 
dional  distance  of  Sobieschii  and  Varasdin  (the  Nortk 
and  South  extremities)  was  172,796  Vienna  fathoms; 
and  the  difference  of  latitudes  2"^  56^45^.5,  whence  1^ 
=:  58,655  Vienna  fathoms  =  57,077  toises.  Yetinspit* 
of  all  these  apparent  securities,  there  appears  leasoa 
for  rejecting  this  measure.    The  principal  objections  ta 
it  may  be  seen  in  Zach's  Correapondance  AUronamiqm^  Be 
8fc.  vol.  vii.     In  the  first  place,  it  is  certain  that  the  star  "V 
which  Liesganig  has  put  down  as  fk  Dracouis  is  not  /a 
Draconis,  but  some  other  star ;  possibly  85  i  Herciili% 
which  Zach  mentiooB.     This  would  occasion  no  error* 
(as  the  same  star  was  observe  1  at  different  statioosi) 
except  in  consequence  of  taking  erroneous  reductiooa. 
In  the  next  place,  Zach  (who  possessed  some  of  Lie^ 
ganig^s  manuscripts,  and  who  recalculated  some  of  th« 
observations)    affirms,    that  many  of  the  observatioiui 
had  been  altered  to  produce  greater  apparent  agree- 
ment.    And,  lastly,  it  appears  from  a  repetition  of  pari 
of -the  survey  by  the  Austrian  officers  in  the  beginning 
of  the  present    century,   that  in  one  of  Liesganig'a 
triangles  it  was  impossible,  and  apparently  had  always 
been  so,  to  observe  one  of  his  stations  from  another; 
and,  in  fact,  when  the  value  of  one  of  the  angles,  as 
given  by  him,  was  compared  with  the  sum  of  two  angle% 
whidi  ought  to  be  equal  to  it,  observed  by  the.Austriaii 
officers,  a  difference  of  3°  was  found.     This  triangle  is 
the  last  but  two  to  the  South ;  up  to  this  the  surveys 
agree  within  a  few  toises,  but  afler  this  they  sometimes 
differ  in  the  situation  which  they  assign  to  a  station  by 
more  than  2500  toises.     It  would  seem  that  a  signal 
was  mistaken;  a  similar  accident  happened  to  Snell; 
and  there  is  reason  to  think  that  it  has  also  occurred 
in  the  survey  of  England  made  under  the  direction  of 
the    Master-General   of  the  Ordnance.     Another   are 
was  measured  by  Liesganig  on  the  plain  of  the  Theiaa^ 
from  Kistelech  in  the  North  to  Czuroch,  near  Peter- 
varadin,  in  the  South.     The  length  was  59,990  Vienna 
fathoms  ;   and  the  difference  of  latitudes  1^  I'  d4'^5  ; 
whence  1°  =  58,453  =  56,881  toises.     Several  circun^ 
stances  prevent  us  from  attaching  much  value  to  this 
measure ;  one  is,  the  great  number  of  small  triangles 
which  the  nature  of  the  country  compelled  him  to  use. 

About  the  same  time  Beccaria,  a  Jesuit,  assisted  by  Bee 
another  of  the  same  Order,  measured  a  degree  in  the  mm 
plain  of  Lombardy.  The  measure  of  Boscovich  crossed 
the  Apennines,  and  its  extremities  were  on  the  sea- 
coasts  ;  this  of  Beccaria  (undertaken,  as  we  have  men- 
tioned, at  the  suggestion  of  Boscovich)  was  carried  over 
a  fiat  country,  and  terminated  at  both  extremities  at  the 
foot  of  lofly  mountains.  It  was  supposed  that  if  the 
inequality  of  the  country  produced  in  the  measure  of  a 
degree  any  sensible  irregularity,  the  effects,  in  these 
two  measures,  would  be  of  opposite  kinds,  and  that  the 
difference  in  the  length  of  a  degree  would  be  such  as  to 
g^ve  a  good  idea  of  their  magnitude.  An  iron  toise^ 
which  had  been  compared  by  Lacondamine  and  Lacaille 
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Willi  tbe  toise  used  in  the  measure  of  the  arc  in  Peni, 

(roncncinty  called  iht*  tuise  of  Peni,)  was  Beccaria*s 

sUndard.     H  is  instruments  were  in  altno^^l  every  respect 

aimilar  in  those  of  Boscovich,     The  length  of  the  bage 

wa«^  fi50I  toises  ;  the  meridional  distance  from  Andrat^e, 

If  ra  extremity,  to  Mons  Rea^alis,   (Mondovi,) 

IL.  .  rn  extremity,  was  64,890  toines.     The  differ- 

<oce  ol  latitude  was  found  to  be   1°  7^  44".7 ;  whence 

1^  ^  57*468  toises ;  a  quantity  much  ^eater  than  other 

uld  have  led  us  to  expect.     The  mean  la ti- 

44°  57'.     An  account  of  this  measure  was  pub- 

liabed  imd^r  tbe  title  oi  Grudu^  Taurinendt.     In  the 

wnreya  made  by  ilie  French  oflieers  during  their  occu- 

|wtian  of  this  Country,  and  in  the  repetition  of  the  obser- 

waiioBs  for  tfie  latitudes  of  tlie   stations  by  MM*  Plana 

and  Carlinif  some  discrepancies  have  been  found,  which 

wimid  aectn  to  &how  that  the  credit  of  tbts  measure  Is 

alher  doubtful. 

In  1764  Messrs*  Charles  Mason  and  Jeremiah  Dixon, 

mkko  had  before  been  eni^aged  by  the  Royal  Society  for 

"^         imfmrtani  Astrtmomical  observations,   were   €m- 

'  in  settling  the  boundaries  of  Maryland  atid  Penn- 

a   ID    North    America,      The    line    wbfch    they 

out  in  the  peninsula  between  Chesapeak   Bay 

Delaware  Bay  seemed  so  favourable  for  a  meridian- 

tk&t,  on  their  representation,  the  Council  of  the 

fto]f«l  Socielj  furnished  them  with  standards  and   in- 

ifnictsons,  and  procured  the  loan  of  a  sector  belonging 

Id  Mr.  Penn.     An  accouut  of  the  measure  is  ^ven  in 

tile  PhiL  Tram,  for  1768*     This  measure  differs  from 

aU  otliers  made  since  the  time  o^  Norwood  in  this  re- 

9fiKii — that  no  triangles  were  used,  but  the  whole  line 

(ikOBl  100  miles)  was  measured  with  rods.     These  rods 

woe  Qompiared  with  a  five-feet  brass  rod  made  by  Bird* 

Thie  whole  lencrth  was  found  to  be  538,067  feet,  and  the 

difimnce  of  latitude  1°  28'  45"  ;  whence  P  :^  3<J3,768 

tet^  60,627^  fathoms,     it  had  been  fottnd  by  a  com- 

of  ctandards  (P/^tt  Tram,  vol  xlii.)   that  the 

107 
:lish  fathom  =  -r-r-  X  French    toise  ;    whence    one 
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degree  was  inferred  to  be  56,904  J  toises.     But  after  a 

iifw  comparison  of  the  toise   and  fathom,  made  under 

the  tnspection  of  Dr,  Maakelyne,    and  after  applying 

•ome   small  corrections,  this   was   reduced  to  60,625 

MMms,  or  56,888  toises.      The   mean  latitude   was 

The  anomalies  in  these  measures  were  so  consldeT- 
Me,  that  it  appeared  highly  desirable  to  discover 
wtietherthe  attractions  of  mountains  couM  have  a  sen- 
iSbUt  eflect  in  altering  the  direction  of  Gravity^  If  in  conr 
■eqncoce  of  the  proximity  of  a  mountain  the  plumb-line 
was  drawn  from  the  position  which  it  would  otherwise 
1t«Tetnatntained,iti5  evident  tliat  the  point  of  the  heavens 
wlklch  corresponded  to  the  zenith  of  a  station,  as  deter- 
Kii^  by  Astrouomical  observations,  would  not  be  the 
aame  as  if  the  mountain  did  not  exist.  If,  for  Instance, 
aflMMtiitaiD  were  at  L,  near  tlie  point  A,  in  fig.  1,  and 
inm  ike  plumb-line  towards  L,  the  apparent  direction 
rf GwvHy,  instead  of  A  C  would  be  A  c.  and  the  appa- 
Kol  hdrisontal  line  instead  of  A  D  would  l>e  A  d ;  the 
of  latitudes,  or  the  angle  A  C  B»  would  be 
to  A  c  B,  and  the  length  of  the  radius  of  cur- 
of  the  meridian  would  be  dmnged  from  A  C  to 
Ac.  On  account  of  the  influence  of  these  effects  on 
the  detcnni nation  of  the  Figure  nf  the  Earth,  as  well  as 
fcf  tbe  important  confirmation  which  might  be  given  to 
fbe  Frrnciple  of  Gravitation,  it  was  to  be  wished  that  the 


attraction  of  a  mountain  might  be  ascertained  by  direct     W\i%whf, 

experiment.      This  had   been   attempted   by  Bouguer  ^— v^*^ 

and  Lacondaminein  Peru  ;  but  the  cold  was  so  intense  AUcmpt  lo 

that  it  was  difficult  to  make  the  observations  with  suffi-  ^''^^'^^»*" 

,      .  ,  ^  nic  atirao* 

cient  accuracy,  ami  other  circumstances  were  not  favottr-  ^^^^  ^^  ^^ 

able.  Instead  of  observing  the  zenith  distances  of  a  mountiin  in 
star  on  oppt>site  (North  and  South)  sides  of  the  moun-  t*eru. 
tain,  Ibey  could  only  fix  on  two  stations  on  the  South 
side,  one  close  to  the  mountain,  the  other  at  a  distance 
of  3570  toises  from  the  first,  and  505  South  of  it.  The 
effect  of  attraction  appeared  to  be  7", 5 ;  but  they  con- 
sidered tlie  conclusion  almost  unworthy  of  credit.  In 
1772  (see  PhU,  Tram.  1775)  Dr.  Maskelync  proposed 
to  repeat  the  experiment.  He  pointed  out  Whemside 
in  Yorkshire  as  a  mountain  c»n  the  opposite  sides  of 
which  the  attraction  wovdd  be  sensible  ;  or  he  thmight 
that  the  defect  of  matter  in  the  valley  between  Hel- 
Ycliyn  and  Skiddaw,  (or  rather  Saddleback,)  in  Cumber- 
land, producing  an  effect  of  the  opposite  kind,  might  be 
sensible  in  the  same  kind  of  observations.  Mr.  Charles 
Mason  was  sent  out  to  examine  these,  or  to  look  for  a 
hill  proper  for  the  purpose  r  these  were  finally  rejected, 
and  Schehallien  was  chosen.  This  is  a  mountain  near 
Blair  Athol,  in  Perthshire  ;  it  is  a  narrow  ridge  running 
East  and  West,  in  a  comparatively  flat  country,  and 
about  2000  feet  higher  than  the  general  leveL  In  1774 
the  observations  were  made.  The  meridional  distance  Obs«rra* 
of  two  stations  on  the  North  and  South  sides  was  found,  tions  on  tbt 
by  survey,  to  be  4364,4  feet,  which  on  any  estimation  g*^*^/^?r  °^ 
of  the  Earth's  dimensions  would  give  for  the  angle 
A  C  B,  fig.  1,  (C  being  considered  as  the  centre  of  the 
Earth,)  a  quantity  differing  very  little  from  42".9,  The 
apparent  difference  of  latitude,  from  Dr.  Maskelyne's 
observations,  given  either  by  the  4U  observations  calcu- 
lated by  iMaskelyne,  or  from  the  whole  mass  of  337  cal- 
culated by  Zach»  {VAUradion  da  Mofiiapte.'f^  ^w)  is 
54".6.  The  difference,  or  11''.7,  is  the  sum  of  the 
attractions  which  the  mountain  exerted  in  opposite 
directions  oti  the  plumb-line,  when  placed  on  opposite 
sides  of  the  ninuniain.  The  mean  density  of  the  Earth, 
calculated  an  the  theory  of  Gravitalion  from  this  attrac- 
tion, and  from  an  accurate  survey  of  the  mountain,  waa 
fbund  by  Dr.  Hutton,  {PhiL  Tram.  1778,  1811,  and 
1821,)  to  be  about  1,8  x  density  of  SchehaUien,  or 
about  5  X  density  of  water. 

The  arc  of  meridian  which  had  been  traced  so  accu- 
rately through  France,  served  for  afonndalion  lo  the  sur- 
veys for  a  very  accurate  map  of  France.  Nothing  of  this 
kind  had  been  done  in  England,  excepting  a  survey  of 
part  of  the  Highlands,  commenced  in  consequence  of  the 
Rebellion  of  1745.  The  disastrous  wars  of  the  last  cen^ 
tury  prevented  our  Government  from  extending  the  map. 
In  the  year  1785,  Cassini  de  Thury  presented  to  the  ^^"J***^"  ^^^ 
Rnyal  Society  a  memorial  on  the  uncertainty  in  the  ^j^j^^^f 
difference  of  longitude  of  Greenwich  and  Paris;  and  pro-  Crt^flvixh 
posed  that  the  English  and  French  Mathematicians  in  and  P^ii. 
concert  should  determine,  by  Geodetic  operations,  the 
distance,  measured  along  an  arc  of  parallel  This  was 
assented  to,  ami  the  English  survey  was  placed  imder 
the  superintendence  of  General  Roy,  the  French  under 
that  of  Count  Cassini,  (fourth  of  that  name,)Mechainjand 
Legendre.  We  believe  it  may  fairly  be  said  that  in  this, 
as  in  other  grand  experiments,  though  we  began  later 
than  ovtr  continental  neighbours,  we  conducted  our 
operations  with  a  degree  of  accuracy  of  which,  till  that 
time,  no  one  had  dared  to  form  en  idea.  For  the  measure 
of  the  first  base  on  Hounslow  Heath,  in  17S4,  deal  rods 
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(which  had  been  used  in  all  preceding  measures)  were 
rejecled,  and  glass  tuhes  were  used.  These  were  after- 
wards laid  aside,  and  a  steel  chain  was  employed  in  the 
measure  of  a  base  of  verification  on  Romney  Marsh. 
In  1791  ihe  base  on  If  ounslow  Heath  was  reineasured 
with  the  chain.  The  descnpiion  of  the  mode  of  measur- 
ing the  bases  (Phii.  Trans.  1785»  and  Account  ofTrigO' 
fiometrical  Survt^y,  \o\,  u)  was  iraoslated  into  French 
hyM.Prony,  The  angles  of  the  triangles  were  observed 
with  a  large  theodolite,  made  by  Ramsden ;  and  this 
is  the  first  instrument  with  which  the  spherical  excess 
of  the  sum  of  the  three  angles  above  180*^  (a  quan- 
tity that  rarely  exceeds  3 '^  or  4'0  was  observed.  The 
French  part  of  this  survey  is  remarkable  also,  as  the 
first  instance  in  which  the  newly-invented  repeating- 
cJrcle  was  used  in  extensive  operations.  AVhether 
this  invention  has  contributed  to  the  accuracy  of  Astro- 
nomical determinations,  we  may  be  permitted  to 
doubt;  but  it  can  hardly  be  doubted  that  it  is  an 
excellent  instrument  for  Geodetic  operations.  The 
chain  of  triangles  formed  by  the  English  observers,  ex- 
tended from  the  neighbourhood  of  London  to  Dover, 
and  across  the  channel  to  Calais,  and  some  neighbour- 
ing stations ;  the  French  triangles  joined  these  with 
the  chain  of  (riangks  formeily  observed  in  the  meri- 
dian of  Paris,  in  the  neighbourhood  of  Dunkirk.* 

Tlie  object  originally  proposed  in  this  survey  was  now 
attained  ;  but  it  will  readily  be  imagined  that  advantage 
Was  taken  of  such  an  admirable  commencement  for  an 
equally  excellent  extension.  An  accurate  survey  of  the 
whole  Kingdom  was  commenced  ;  several  bases  of  verifi- 
cation were  measured,  and  in  the  course  of  the  survey, 
an  arc  of  parallel  between  Beachy  Head  and  Dunnose 
was  measured  in  1794,  (by  reciprocal  observations  of 
azimuth,  a  method  which  we  shall  hereafter  describe*) 
and  an  arc  of  meridian  from  Dunnose  to  Cliflon  in 
Yorkshire,  in  1802,  The  latitudes  were  observed  with 
a  large  zenith  sector  made  by  Ramsden.  The  first 
of  these  arcs  gave  for  the  length  of  a  degree  of  longitude 
in  the  parallel  of  SO'' 37' 7",3,  38,81S  fathoms;  the 
second  gave  for  the  length  of  a  degree  of  meridian  in 
latitude  52*='  2',  60.820,  This  arc  of  meridian  was 
divided  into  two  parts,  nearly  equal,  by  the  station  of 
Arbury  Hill ;  the  arc  from  Dunnose  to  Arbury  gave  for 
one  degree  in  latitude  51°  25',  60,864  ;  that  from 
Arbury  to  Clifton  gave  for  one  degree  in  latitude  52** 
bO',  60,766.  These  partial  arcs  present  the  same 
anomaly  as  those  in  France  ;  the  degrees  appear  to 
diminish  in  going  towards  the  Pole.  (See  Account  of 
Tri^ommetncai  Survet/^  and  PhiL  Trans,  for  various 
years.) 

In  1791  the  National  Convention  of  France  wishing 
to  fix  on  a  new  standard  of  linear  measure,  determined 
(in  the  true  spirit  of  the  Revolutionary  Philosophy)  to 
select  one  which  could  not  be  considered  as  belonging 
to  one  nation  ratlier  than  to  another,  but  which  might 
claim  to  be  esteemed  a  standard  for  all  the  World.  The 
length  of  the  pendulum  vibrating  seconds  at  a  given 
place  had  been  pointed  out  by  Picard  as  the  best  prac- 
tical standard;  but  this  did  not  suit  the  expanded  ideas 
of  the  French  legislators.  They  considered  that  the 
length  of  the  seconds'  pendulum  varied  on  varying  the 
place  of  experiment ;  but  that,  assuming  the  Earth's 


•  The  whole  of  ihis  me«sure  b&s  beta  repealed ;  the  English  part 
under  ihe  direction  of  CapUin  Kiter,  the  Freach  Hnder  thai  of 
M.  Ar»go.    S«e  PAif,  TVant*  1828. 


surface  (at  least  Iht  Geometricat  surface  at  which  if  g 
channels  were  made  communicating  with  the  sea  the  v^ 
water  would  find  its  level)  to  be  an  exact  surface  of 
revolution,  the  length  of  the  quadrant  of  meridian 
passing  through  every  place  would  be  the  same.  The  uti 
length  of  the  quadrant  of  meridian  passing  through  the  xrv 
Observatory  of  Paris  was  therefore  to  be  ascertained*  ^^ 
and  one  ten-mitlionth  part  of  this  was  to  be  called  the  ^"^ 
metre^  It  is  almost  unnecessary  to  add,  thai  the  idea 
of  replacing  a  lost  standard  by  means  of  an  extensive 
Geodetic  measure  is  perfectly  chimerical  ;  and  that  the 
only  practical  method  (still  subject  to  some  uncertainty) 
is  by  ascertaining  the  ienglh  of  the  seconds*  pendulum, 
which  it  is  presumed,  in  the  same  place,  dues  not  vary 
from  one  Age  to  another.  The  measure  was  un- 
dertaken by  Delambre  and  Mechain,  and  is  described 
in  the  BoK  du  Sydeme  Metrique ;  a  Work  which  cannot 
be  too  strongly  recommended  to  the  perusal  of  all  who 
wish  to  be  acquainted  with  the  methods  pursued  in  an 
extensive  survey  by  the  ablest  general  observers  and 
practical  Mathematicians  of  the  Age.  The  difficul- 
ties with  which  they  had  to  struggle  were  very 
great*  arising  principally  from  the  disturbed  state 
of  the  Country,  and,  as  they  approached  to  a  termina- 
tion, from  the  depreciation  of  the  assig^iats*  fire* 
signals  at  night  are  preferable  to  all  others  for  the  ope» 
rations  of  a  survey ;  but  these  it  was  impossible  to 
employ,  as  the  people  would  have  supposed  them  to  be 
counter-revolutionary  sigualf.  In  the  choice  of  day» 
signals,  and  in  procuring  permission  to  erect  and  (o  ob- 
serve them,  they  experienced  sometimes  the  most  serious^ 
and  sometimes  the  most  ludicrous  obstacles.  It  was 
generally  necessary  to  receive  the  sanction  of  the  popu- 
lar assembly  of  each  town  through  which  they  passed; 
and  in  many  cases  Delambre  found  himself  obliged 
to  give  to  the  collected  inhabitants  a  sort  of  Lecture  oa 
Geodesy.  When  a  great  part  of  their  labour  was  com- 
pleted, they  were  dismissed  from  their  office  for  not 
having  sufficiently  distinguished  themselves  by  their 
hatred  of  Kings.  They  were,  however,  allowed  to  com* 
plete  the  arc  which  they  had  originally  intended  to  mea- 
sure ;  following  the  course  of  the  former  measures,  and 
using,  in  many  instances,  the  same  signals  from  Duo- 
kirk  to  Barcelona.  The  part  South  of  the  Pyrenees 
was  measured  by  the  permijssion  and  with  the  assist- 
ance of  the  Spanish  Government*  As  soon  as  the  de- 
tails of  the  measures  could  be  collected,  they  were  laid 
before  a  committee  consisting  of  scientific  deputies  from 
several  continental  nations.  It  was  there  determined 
to  proceed  on  the  assumption,  that  the  Earth  is  an 
exact  elliptical  spheroid,  and  to  calculate  its  elltpticiLy, 
its  dimensions,  and  the  length  of  the  quadrant,  from  a 
comparison  of  the  arc  newly  measured  with  the  arc 
measured  by  Bouguer  and  Lacondamine  in  Peru.     The 

ellipticity  adopted  was  — -,  and  the  mHre  was  fixed  at 

443,296  lines.  The  latitudes  were  observed  at  Dun- 
kirk, Paris,  Evaux,  Carcassone,  and  Monijouy.  near 
Barcelona.  The  arc  was  thus  divided  into  four  partial 
arcs,  of  which  the  middle  latitudes  were  49°  56',  47*^31', 
44°  42',  and  42°  17',  and  which  gave  respectively  for 
the  length  of  one  degree,  in  toises,  57,082.7,  57,068.8, 
56,977.8,  and  56,946.6,  This  survey  was  afterwards 
extended  by  Biot  and  Arago  to  the  Island  of  For- 
mentera,  near  Minorca  ;  th^  mean  latitude  of  the  addi- 
tional arc  was  40*^  l'»  and  tl^e  length  of  one  dei^ree 
56|956,4*     '|lie  mean   latitude  of  the  whole  arc,  troni 
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«Wirn .  ti  !  ^  a racdon  oC  «  oiatf i lain  wjis  crrtanf ly 
4f>|Hi:cial>i4ft e  but  iVrd^redmupkHrlilicn  and  tp*eal  ex- 
penqMiitai  ,de]  icacy^j  to .  .otmka  the  aUradkin  bf  a  s|>here 
i>l  ]ead«  QlgUi  incKesmdianwti^r^disiiuclljscnBibh.This, 
'owe^f  ^v^  efieeUzdi  and  so  eomplirtely  that  the  coiti- 
on ^  dfeots  of  this ,  attractiDn  with  the  efTeetn  of 
ttij^tttiuni  of  this  Eartli^  euabkd  him  to  infer  the 
pfiviioii  df  4he  Efuth's  meaii  density  la  the  den^ky 
;«n4  of  course  to  the  deii&itv  of  Tratcr.  The  Te^tilt 
»*rly.aie  same  {PhU.  7mm.  i7m  mi4  1B21) 
liniaL  g-iTcn.by4hc  ScHehaliien^xpwinieiQt,  i  . 
Nearly  M  the  , conclusimt  of  this  cci^ury  the  tntesl^- 
MtEiii^m^mf^  ^Mecamque  CjaiaiG}  furfiiihedus 
«;  anions  metliQTi  of  detenu intti^  the  ratio  of  the 
E«fftli*s  EUit^.  Mo  showed  lha.t<  in  comec^ence  of  Ihe 
£«ith*i»iU9liit«iiefiR,  tha  Moon's  tnotiou  wtxildtiolbettfe 
iiitii«  Aft  i^'the  Earth  were  iphefviiial;;  mid  th^it  two  of 
Ihe  xvstiltin|f  imegulft^ities  would  rise  to  «uch  a  nio<rli)' 
tt^-fntdmbly  to  be  sansiblei  Flooi  the  accumt^ 
r^*^"*''*  nfUieM  00114  made  Qt  Grtieawichy  the  ex- 
i  tneqiitLlitieH  has  bctn  dtiecttd,  and  tlielr 
i«ijuir  v^itbiMMt  8"  each)  has  been  asc^rtniiied  with 
talirabie  cvitam  tu 
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ned  that  the  elllpticity  of  the  EaHh, 
elhpTfc  <ipherold,)  p^iven  by  acompa^ 
in  l*em  with  that  in  France,  wa.%  not 
*h  1  L  J    -jt^n  by  the  c<j  hip  arisen  oft^ie  deg^ree 

hi  PttQ  with  ttral  in  P^den.  'f  he  only  ir^erence  in  be 
ifr'.«n  fV.-n'*  thic  wa^/ that  the  as^umj^lliin  wos  falW, 
a  h'  foftn  as  thlat  stated  by  Bougner 

n  ;:.ie  one.     No  new  measures  had  sincfe 

L  ich  could  be  considelrcd  as  decisive  on  this 

I  rnea^r^   iii  Peru  Was  made  with  very  g:reat 

e  acdlirady  of  thnt  in  France  had  been  conf^rni<^d 

\r  leasure;  and,  as  the  only  pdsi^ible  expla- 

t  ihoun^ht  that  the  circumstances  u^der 

V  '     '  mea^i!ire  iVas  made,  were  notjierhaps 

5  uraCy.     To  set  this  at  rest  the  jirp 

^  !id  extended  in  both  directions  by 

S  ,  nrs  ISOl,  1802.  1 SC^.     The  details 

wiii  be  fon  v  elegant  Work  eidUlcd  Expon- 

tfflp  da  V^  ^'   ^t^'*  ^n  Lapponie,   Sic,      Fn  this 

gjliM^  the  pccutiaHtieS  of  the  new  Astronomical  School 
J^Wnif^rt'  li*  f*^  nn^lied  to  an  extent  lo  whicli  the  boldest 
o'  had  hardly  ventured,     Hie  French 

al^^i.u^jiu  U..O  KMK  French  ^adtiation  olone  were  used; 
HP  tfi$lfiiiRe0t  biUithe  repeating  cirt^le  wtis  employed  { 
tli«  labour  which  Enf^lish  observers  would  have  used  in 
iDftkifigr  good  sing^le  observations  was  by  Svanberg-  be-* 
slewed  on  U>e  intinite  repetition  of  angles  ;  the  imagina* 
ffati  was  taited  to  djscrtver  the  best  manner  of  com  hi  n- 
ff»  s  in  order  to  obtain  the  result  which, 

ai  eary  of  chances,  would  be  most  pro- 

baUy  correct.  The  method.^  of  calculation  were  princi- 
paliy  tsketl  from  Delambre*  The  base  was  nearly  the 
•Aine  as  thbt  measured  by  the  Academicians ;  the 
tranf^eft^  as  fiir  b^  the  survey  of  the  Academicians  ex- 
lemjed«  were  the  same;  thoae  which  Svanberg' added 
were  not  so  ik\*6utably  elrcumfitauced.     The  iatitiides 

TOUV» 


(Maibpefluifl^ttd  l^und  1^  cs!57v42§  luist^.)  !  Tleite- 
fiultol  ihismeasiira  eeemf-d  at  ondd  tn  destroy  the  tfrfH- 
cult^  which  hakl  k)  lon|^  tlrouUod  l^fld^opher^ ;  fnihct, 
the  al-Qstmlr^tKlf  iaemieiied  lag^ifeed  pretty' wbU  with  tiie 

T!fT,!«^  Wl  giyW  ^^  el]?ptic,i^j,p;^lljar  fe^fii  tJti^Sjgg^ 

But  how' is  the  differetiC^  oi"the  tWb  pierikiirei'lol^  ei- 
piained?  T^Te  geodetic  ttied^tires,  ns  rtir  as'  they  weht 
tdgeth^t»  d^be  T^ry  Well;  the  '  of  Torn e a,  is 

deterniined  by  Malipertuia*  ag"  .  ctly  WilW    t^e 

obsemtionsdf  STahbtr^;  the  latitude  oi  KlUis  iva^  not 
ObservW  by  Svanher^,  It  Ik  much,  very  TUuch,  tobe  re- 
gV^lted  that  the  Swedish  Astronomrr  did  ugt  repeat  tHe 
obslet^a'fions  at  the  otily  pl^c  whcfc  an  imtioj  tanterrAr 

copld'bel^^^re^i' '     '^'^'"^^^    '-    ''    ^^'^    "  l'-"^^ 

"In  isro  an  atteriij^f ^  mtitje  hyWi^iin''6e'^m\'io  Z^cK^sob. 
^how'that  the  atti^ttiotl  of  a  mouh'tnln' Called  Mimet»  *^''^»^io«» 

,.„...  ivT.„,-.:i,i.^^^^^aj^p^^^|^y^'^    (s^^  (lis  Work,  i'^e-  J*^,^-^^'^ 

Ifonta^^nesl  4'c.y  '  Hi  btiserved  the  latitude  WunX 
vt  II  siaijon  on  the  South etd  face  of  (He  npuntaui^  a^ 
that  of  the  small  island  PlllhiCV :  and  he  calc(.iktcd  tbe 
ditferencc  ofhtitude^'  JVom  the  diytahee  found  b^  sinjvey. 
The  attraction  of  the  mbunfaln  #»|>peared  Ui  produce  in 
the  fatltlide  trrt  ^tT6r  of  '  ' 

Ihihk  flfttisfj^ctoi-flV;  bV  ,  ,        , 

■Afh^'  '        "'      '  I  by  Zach  (as 

wtlh  IQ  was 
such  ex  trie  me  deli- 
Lbs  L"  r  V  ed  w  e re  al  1  o n 
the  ^atht  side  of  tbf 
eitor  of  th6  dt-clc  wdlild  produee  :m  error  m  f!ie  result 
"Withotit  affording'  any  i^eaus  of  tlJsi  uver^ng  its  amoyn^, 

In  tJ^e  J)i'esent  cetijury  au  arc  has  been  measured  l>y  Arcof  mwi- 
Cblonel  Lambton  in  ihe  PenWsula  of  India,  whfcH^  for  dian  mea* 
Itn^^h  and  accnracy^  must  be  C9nsidered,  we  think,  a«  *»*^  ^f  , 
e^ceedihg  those  of  all  the    area   yeC   measured-     (^f?  T^j^^*****  ** 
Addiic  Rtsedrchr^  for-  ' various  yeaf^,  or  PhiU  Tram. 
18l8»)     ITiC  ills Iruiiientii  and  the  mciliods  of  calcu- 
latloh   Were    similar   to    tbose    usefl    in    the    Engli^ 
i^tirvey.     The  latiiude  of  t*iimua?,  the  Southern  station^ 
(iiCtfr  Cape  t'omorhu)  was  found  to  be  6^&'  3S'^*SJ) ;  that 
of  Daumer^idda,  theNoHbernextremify,  18'*,;J'2^^5f; 
tht  meridional  distance  5{»S,6<>9.98  fati^oms,  or   6S0 
miles.     By  obs^rviurx  the  latitudes  of  two  intermedi- 
ate stations,  I  \va9   divided  Into    three    parti*! 
al^^^s.  who.^e  an.i,...u..vi.  were  T  W  ld",54,  4°  6'  1  ni, 
and  2^  57'23\32;  and  whoseJeugLhs  were  171,5  lip.S, 
^4SJ88.5,  and  178,904.7  fathgins;   whicb  give  respecr 
tively  for  the  length  of  a  degree  60,472,8,  60^487.6,  and 
60,512.8  fathoms.     A  comparison  of  tbese  values  wjlb 
those  determined  by  the  French,  English,  of  moden^ 
Swedish  h^easurefi,  gi?ea  for  the  ell ipti city  a  quantity 
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measured  m  the  same  manher  ^  the  English  arc  be- 
tween Dunnoae  and  Be  achy  Head;  but  llie  gcogra- 
pliical  situation  of  the  place  is  highly  unfavourable  to 
th e  use  of  th  i s  method . 

The  first  instance,  we  believe,  in  which  instantaneous 
fire-signals  were  used  to  determine  the  difference  of 
Imigitude  of  two  places,  for  the  purpose  of  compariugp 
it  with  the  distance  measured  on  an  arc  of  parallel,  and 
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thus  determming^  the  radjiis  of  the  parallel  of  a  ^ivtn 
latiUide,  was  that  in  which  Cassini  de  Tlmry  and 
Lacaille  measured  an  arc  across  the  mouth  of  the  Rhone, 
and  observed  the  explosinn  of  g^itnpowder  at  one  inter- 
mediate point.  In  the  years  1821,  1822,  and  1823, 
the  differenee  of  lon^tude  of  Mareintes  (near  Bour- 
deaux)  and  Fadya  was  determined  by  this  method. 
This  extensive  arc  was  divrdeil  inlo  ^^x  partial  arcs,  and 
the  diflereiice  of  lonjjfitudes*  of  Ute  extremities  o(  each 
was  ascertained  independently  of  the  others.  The  ob- 
servers were  MM.  Brong^eaud,  Nicollet,  Plana,  and 
Carlinr.  The  geographical  distance  of  both  exiremities 
from  the  frontiers  of  Savoy  nnd  Piedmont,  had  been  as- 
certained by  a  survey  eondncted  by  the  French  eng^i- 
neers.  Considerable  difficulfcy  was  found  in  connecting 
ihese  parts  of  the  ^trey,  as  it  wa^*  necessary  lo  select 
several  stations  on  the  very  cre5t  of  the  Alps.  This 
irns  at  last  effected  in  that  part  of  the  chain  which  lies 
belvvceii  the  passes  of  Mont  Ccnis  and  Mont  Genevre; 
accessible  stations  were  ftnind,  thoug^h  one  was  more 
than  11,000  feet  above  the  sea.  These  trmnglm  of 
junction  were  surveyed  by  a  mixed  commis^ifm  of  Aus- 
tria ti  and  Piemontese  officem.  Th*  result  (Cojin.  dei 
Temps,  1829,  Additions,  "dnd  OpSrations  Geodemquesd 
Astro nomiqite.n  en  Pilmont  et  Savoie)  is  that  the  length 
of  a  degree  of  parallel  in  latitude  45^  43'  12^  is 
773fi^"'*75.  A  comparison  of  this  arc  with  the  prin- 
cipal arcs  of  latitude  seems  to  show  that  the  ellipticity 

18  about  ^r-.    At  llie  same  lime  the  arc  measured  by 

Remtafure*  Beccaria  was  remea-^nred,  and  the  !a*itudes  of  the  sta- 
TO«nt  of  ^  tions  rcohserved.  Tlie  resull  differs  from  Beccaria'a,  but 
not  so  much  as  to  remove  the  unomaly  in  that  measure. 
The  arc  of  parallel  between  Beaeliy  Head  and  Don- 
no.i3e,  measured  by  General  Roy,  was  used  to  fix  a  scale 
of  longitudes  in  tlie  Ordnance  map  of  England,  It  was 
suspected  that  the  scale  was  erroneou)^,  but  it  was  only 
in  IS23  that  this  was  clearly  established.  Dr.  Tiarks, 
by  carrying  several  chronometers  backwards  and  for- 
wards between  Dover  and  Falmouth,  found  that  the 
dillerence  of  their  longitudes  was  incorrect,  to  the 
amount  of  4"  of  lime;  the  difference  of  longftudes  given 
by  the  map  being  smaller  than  that  grren  by  the  chro- 
nometers. It  was  necessary,  thefcfore,  to  diminish  the 
value  of  a  degree  of  parallel,  as  determined  by  Roy's 
observations  ;  and  the  degree  so  diminished  agrees 
much  better  with  those  obtained  from  other  measures. 
Besides  these  meas^trres  which  have  been  umlertaken 
expressly  for  (he  purpose  of  ascertain rng  the  Earth's 
dimensions,  others  have  been  made  in  which  the  prin- 
cipal object  was  the  mapping  of  the  country,  and  from 
which  the  Earth's  dimensions  have  been  iucideatany 
deduced,  when  the  latitudes  of  extreme  stations  as  ob- 
served, have  been  compan?d  with  the  latitudes  as  cal- 
culated on  assumed  dimensions.  We  have  great  doubts 
of  the  accuracy,  in  general,  of  the  observed  latitudes; 
Hiid  we  have  not,  therefore,  thought  these  operations 
Worthy  of  a  particular  mention.  Several^  undoubtedly, 
ought  to  be  excepted  from  this  remark ;  we  may  men- 
Uon  in  particular  the  survey  lately  made  connecting 
UolLingen  and  Altona,  In  which  we  believe  that  the  lati- 
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*  The  English  readur  who  wishes  ta  be^anjnaifftftd  ifith  the  b«9t 
method  of  determittifig  differences  of  longitude  by  fh^e-signali,  h  re- 
ferred to  ftn  adtnirable  pftper  by  Mr  Henchftl,  PhU,  Tran*^  19*Z6|«o 
Hie  flietvf raiosUoQ  af  Uie  difiervnce  of  longitude  of  Paris  uid  Grtien- 


tudes  were  observed  with  Ramsden's  sector,  but  of 
which  the  details  have  not  reached  us- 

In  the  present  century,  and  at  the  lermination  of  the 
last,  a  great  number  of  expeditions  have  been  under- 
taken, of  which  one  of  the  principal  objects  has  been  to 
determine  the  length  of  the  seconds'  pendulum  at 
difTerent  phices.  We  cannot  here  give  any  detailed  ao 
Cf.*unl  of  them,  and  shall  merely  mention  the  following* 
Observations  at  places  in  a  great  cTttent  of  latitude  m 
the  Spanish  expedition  of  178^;  (C^nv,  dt»  Tfmp«J9l<?, 
Additions;)  observations  by  the  French  at  various  places 
in  France  and  England  ;  {Base  du  Systeme  metriqne ;y 
observations  made  in  the  voyages  of  Captains  Rosfi  and 
Parry  ;  (sec  the  ac«^ounts  of  those  voyages,  and  Phiim 
Trmm.  ;)  observations  by  Ca plain e  Sabine  at  a  mimber 
of  places  in  atmostall  practicable  latitudes,  undoubtedly 
the  best  series  of  observations  yet  made;  {Account  of 
ETptriments^  ^c.;)  observations  made  in  the  voyages 
of  Freycinet  and  Duperrey  ;  (accounts  of  the  voyages^ 
and  Additions  to  the  Conn,  des  Temps;}  observations 
made  by  Captain  Kater  at  several  places  in  Great 
Britain,  and  by  Captain  Hall,  Sir  Thomas  Brisbane, 
Mr.  Goldtngham,  and  others,  fn  various  parts  of  th# 
world.  (FhiL  Trans,  various  years,)  The  pendultim 
experiments,  especiaUy  those  of  Captain  Sabine,  appear 
to  indicate  a  greater  ellipticity  than  is  given  by  ilie 
measures. 

In  our  Bcrount  of  the  varion<>  measures  and  experi* 
ments  which  are  used  lo  determine  the  Figure  and  con- 
stitution of  the  Earth,  it  is  possible  that  we  may  have 
omitted  some  of  inferior  note.  We  believe^  however^ 
that  we  have  included  all  upon  wliich  any  reliance  can 
be  placed  for  aiding  us  in  a  mottt  difficult  and  delicate 
inquiry* 

Section  2. — Theoretical  Investigation  of  the  Fvrm 
assumed  by  a  Revolving  Fluid  on  the  Principle  of 
Gravitation, 


(1.)  It  will  he  proper  to  commence  this  inveFtTgatfom  Ph| 

by  a  repetition  of  the  explanation  given  in  our  Treatise  *^^ 
on  Hydrodynamics,  of  the  conditions  of  equilibrium  of 
a  Fluid  of  which  diflerent  points  are  acted  on  by  difTerefit 
forces  acting  in  different  directions. 

(2,)  We  shall  suppose  that  some  point  is  taken  as 
the  origin  of  a  system  of  rectangular  coordinates,  and 
that  the  coordinates  of  any  point  are  called  ;r,  y,  z ;  and 
tfiat  the  force  R,  which  acts  on  the  Fluid  at  that  potDt, 
19  resolved  into  three  forces  parallel,  respectively,  to 
the  three  axes,  (see  Mechanics,  §  Y.)  which  are  called 
respectively  X,  Y^Z.  These  forces  (or  the  single  force 
of  which  they  are  parts)  are  of  the  kind  called  accele- 
rating forces  ;  they  are  not  pressures,  but,  like  Gravity 
and  all  kinds  of  attraction,  they  produce  pressure  by 
acting  upon  some  mass,  and  the  pressure  so  prriduced 
is  proportional  to  that  mass.  We  ought,  in  strictness, 
to  state  it  thus  :  the  force  which  we  call  R  acting  on  the 
mass  dm  produces  the  pressure  Rdm,  and  this  id 
resolved  into  the  pressures  Xdm,  Ydm^  Zdnu  pe- 
rallel  to  the  three  coordinates  J,  f,  z. 

(3.)  Now  if  the  Fluid  is  at  rest,  we  shall  not  disturb  c* 
its  rest  by  encloKing^  a  part  of  it  in  tubes.     Suppose  the  eqi 
then  that    in  the  fluid  mass,  fig,  2,  we  place  aeverjil  ^"j*^ 
tubes  extending  from  the  surface  to  the  small  quantity  *^*^*^ 
of  Fluid  enclosed  in  a  box  at  the  point  A  :  and  now  let 
us  consider  the  state  of  the  Fluid  in  these  tubes,  Jbc.  as 
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if  the  stirroDTitltn^  msss  did  not  extst*  The  ciction  of 
the  forces  on  the  differenl  parls  of  Fhikl  m  the  tube 
C  D  A  will  produce  a  presf>ure  on  the  Fluid  at  the  place 
A ;  that  in  the  lube  E  A,  or  C  B  A,  will  also  produce  a 
mfe  there.      Now  the  characteristtc  property   of 

bids  (Hydrootnaittcs^  §  II.)  is,  that  the  pressure  pro- 
:ed  by  the  Fluid  in  E  A,  will  be  transmitted  by  the 
Id  at  A,  in  such  a  manner  as  to  cause  the  same  pres- 
upwards  (estimated  by  the  pressure  on  a  given 
■urfai^fr)  nt  the  bottoms  of  the  tohes  C  B  A,  C  D  A.  If, 
Ihen,  the  pressures  produced  by  the  Fluids  in  these  tubes 
be  less  than  that  produced  by  the  Fluid  in  E  A»  the  Fluid 
win  be  forced  up  tliem  ;  if  t^reater,  it  will  descend,  forcingr 
•  porfion  f>rThe  Fluid  up  AE;  both  which  conclusions 
■re  i  nt  With  our  suppusilion  of  rest.     It  m 

nect^-  iLiefore,  that  they  be  equal ;   and  thus  we 

4i^taifi  as  the  condition  necefsary  for  equilibrium;  (he 
fMnessure  produced  by  the  Fluids  in  all  imaginary  canals 
from  file  surface  to  any  giren  point  of  the  Fluid  must 
be  c<|uab 

(4,)  This  condiliou  is  abo  sufficient  for  equilibriam. 
Por  if  we  take  small  tuliea  as  F  G,  H  G,  to  any  part  of 
%km  lube  E  A«  Uie  Fluids  in  the^e,  in  consequence  of  this 
eoi»di4i4ii]  being*  siUiitfied,  wili  have  no  teudency  to  dis- 
turb the  Fluid  in  E  A  ;  frotn  whtcli  it  appears,  that  the 
equilibrium  of  the  Fluid  in  E  A  does  not  dt-pend  on  its 
bera^  enclosed  in  a  tube :  and  the  same  applies  to  any 
other  point  of  the  Fluid. 

(5.)  The  condition  can  now  be  reduced  to  a  malhc- 
malieal  form,  for  which  purpose  we  must  find  an  ex- 
prenion  for  the  pressure  produced  by  the  Fluid  in  a 
lube.  Take  a  very  small  portion  of  the  lube,  as  B  f, 
wad  construct  a  parallelopiped  of  which  B  b  is  the  dia- 
gODaU  and  whose  sides  Be,  cd.db,  are  parallel  to  the 
cnordinates  j,  y,  z,  respectively.  As  these  sides  are  the 
differences  between  the  coordinates  tliat  correspond  to 
tbe  point  B,  and  those  that  correspond  to  the  point  A, 
let  them  be  called  d  x,  dy^  d  z ;  and  call  B  b,  the  in- 
crease of  the  length  of  the  tube  in  proceeding  from  B 
to  l»«  dt;  call  the  section  of  the  tube,  expressed  in 
9quant  units  of  surface,  K  ;  and  the  density  of  ilie  Fluid 
it!  that  part  of  the  tube»  expressed  by  the  weight  of  one 
cubical  unit,  p.  Then  tire  solid  content  of  the  tube  B  6 
1%  K^-t;  the  weight  of  the  Fluid  contained  in  it  is 
'Sifidt:  the  action  of  the  force  X  upon  this  causes  the 
p«7e9stire  KpXd$  in  the  direction  Be.  Resolve  this 
(MscBANics,  Art.  29.)  into  two  pressures,  one  of  which 
m  pmfmUd  lo  B  6,  the  other  perpendicular  to  it.  The 
Uut4»r  of  these  will  only  cause  a  pressure  on  the  sides  of 
the  tube,  ajid  therefore  is  to  be  neglected  ;  the  former 
wiM  cause  a  pressure  in  the  direction  of  the  tube,  and 
iij  therefore  add  to  the  pressure   of  the  Fluid,     Its 

Be 


b    KpXdixco&bBc^KpXdB-Xj—^ 

B  Q 


=  K/>X<ft  X-^  z:^KpXda^. 
ds 


Thifi  is  the  pressure 


which  it  causes  on  the  surface  R ;  and  therefore  on  a 
wuthat  1  ti  would  cause  the  pressure  pXdx,  Simi- 
larlj  it  would  appear  that  the  pressure  caused  by  the 
acliofi  of  the  force  Y  would  h^  pY  d^  ;  ami  tliat  caused 
by  tbe  force  Z  would  he  pltdz.  The  sum  of  these,  or 
^(XdM  -i-Y  dy  -i-  Zdz),  is  the  quantity  by  which  the 
pressure  of  the  Fluid  is  increased  between  B  and  6;  and 
therefore  it  is,  in  coram  on  language,  the  differential  of 
the  pressure.  The  whole  pressure  is  the  integral  of 
tbt\  and  is  therefore ^^  {\d  t  -^Y  dj/  -^  Zd  z). 


(6«}  Now  tbe  condition  of  equilibrium  requires  that  Phytloi 
the  pressures  produced  by  the  Fluids  in  the  tubes  C  B  A,  Tlrtory, 
C  DA.  should  be  equal,  or  (since  this  is  to  be  the  case  ^-^V**-^ 
for  tubes  of  any  form)  that  the  pressure  Jihould  be  in- 
dependent of  the  form  of  the  tube.  Now  the  form  of 
the  tube  will  be  defined  by  two  equations,  one  of  which 
will  express  y  in  terms  of  x,  and  the  other  z  in  terms 
of  x;  so  that,  assuming  at  pleasure  a  value  of  x,  w« 
can  find  corresponding  values  of  ^  and  z.  For  every 
different  form  of  the  lube,  y  and  s  will  be  expressed  in 
different  fimclions  of  J.  And  since  the  density  at  any 
point  is  known  from  a  knowlecige  of  its  situation,  p  is  a 
function  of  x.  On  substituting  these  values  in  the 
quantity  p  {Xdj^-^-Y dy -^-Z  dz)  it  will  have  the 
shape  ^^j:}dxt  the  integral  of  which  is  of  the  form 
^  (x)  ;  putting  a  and  e  for  the  values  of  j  at  A  and  C, 
and  integrating  between  these  Itmtls,  the  pressure  will 
be  Y^(tf)  -*  "^  (<0*  Now  this  expression  clearly  is  not 
the  same  for  all  forms  of  the  function  ^^  that  is,  it  is 
not  the  same  for  all  forms  of  9,  or  it  is  not  the  same 
for  all  figures  of  the  tube ;  and  therefore  when  it  19 
necessary  to  integrate  p{Xdx^Ydy-{-Zdz)  m 
this  manner,  the  equation  of  equilibrium  cannot  b« 
satisfied. 

(7,)  But  there  is  one  case  in  which  p(Xd>v-j-Y  dp 
-\-Z  dz)  can  be  integrated  without  expressing  y  and 
2  in  terms  of  r;  it  is  when  p(Xdx  -f  YdyH-  Zd  2) 
is  explicitly  a  complete  differential  of  some  function  of 
.r,y,  and  z.     In  this  case,  supposing  the   integral  to  be  Mathemali- 
X  (jr,  y,  z),  and   putting  a,  6,  c  for  the  values  of  .r,  y,  z^  cal  condi- 
at  the  point  A,  and  ^/^  for  those  at  the  point  C,  the  li^mof  equi 
pressure   will   be    x  (^^^  <^)— X  <^./,  ^X     Here   the  ^^''"^"'- 
expression   ts  the  same  whatever  be  the  form  of  the 
tube  ;  and  thus  we  get  tor  one  condition  of  equilibrium, 
that  pi^dx  +  Ydy-^-Zdz)  must  be  explicitly  a 
complete  diQerentiai 

(8.)   Here  we  have  compared  the  pressures  produced 
by  the  Fluids  in  two  tubes  drawn  from  the  same  point 
of  the  surface  C,     If,  however,  we  take  another  tube 
E  A  from  another  point  of  the  surface,  and  call  /,  m,  n 
the  coordinates  of  E,  the  expression  for  the  pressure 
which    the   fluid   in   it  produces  will   be    x  ('^»  ^t  ^) 
—  X  0*  ''*♦  '0'     This   must  be  the  same  as  tJie  former 
expression  ;    hence   %  (J*  ^^t  ^)    must  be  the  same  as 
X  i^fffg)*     Applying  this  to  all  points  of  the  surface  Form  of «» 
we  find  that,  /,  ni^  n  being  the  coordinates  of  any  point  *«™*1  ^"J'- 
of  the  surface,  X  (^» '"f «)  >"»Jst    be  constant;    or  put-  ^^^^^  ^f^^^ 
ting  X',  y,  z  instead   of   I,  m,  w,   and    observing   that  eq^ilMwia, 
X  C'^'t  y»  ^)  ^s  the  integral  of  p  {Xdx -\-Y  dy  ^Zdz\ 
the  external  surface  will  be  defined  by  making  this  dif- 
ferential   ^0.    or   Xdx-^'Y  dy^Zdz^O.    And 
litis  is  the  second  equation  of  equilibrium. 

(9.)  Suppose  the  Fluid  to  be  homogeneous,  or  f,  the  Rctatioa  of 
density,  to  be  constant  and  equal  to  k;  then  we  must  ^orcet  wlien 
have  k  {X  d  X  ^Y  dy  -{-Z  dz)  ^  complete  differential,  ^l'^^"^'^  >* 
or  Xdj:-\'Ydy-{'Zd2  a  complete  differential.  "■"""'" 
Now  it  is  remarkable  that  this  condition  is  satisfied 
by  the  only  attractive  force  (Gravitation)  whose  laws 
are  accurately  known  to  us,  as  well  as  by  the  cen- 
trifugal force  of  which  we  shall  presently  speak.  For, 
let  the  mass  of  one  attracting  point  be  d  m,  its  coordi- 
nates a,  &,  c!,  the  coordinates  of  an  attracted  point 
jT,  y,  Zt  the  distance  between  them  r,  so  that 


t^omcige- 
tieous* 


r  =  \^x-a\*  +  y  -  hl^-^z  -c\\ 

Tlicn  the  attraction  in  the  dtrection  of  r.  on  (he  pho- 
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the  Earth.  *^*pl^  of  Gravitation,  will  he  represented  by  —  ;  that  in 
the  directmn  m  x  whI  be  — ^  X  — - —  =  amK — ;-  ; 

V  '^^  & 

those  in  the  directron  of  y  and  r,  r/  m  x   -       ■-»  and 


rf  m  X  — r-    Hence  X 
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Z^dm.  ~-^,mdXdx  +  Yi1y  +  Zdz 
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any  degree  altered.  For  that  supposition  would  only 
require  that  p  should  he  the  same  where  p  h  the  same, 
whU'h  is  already  secured  hy  the  conclusion  juat  men- 
tioned* 

(12.)  Example,     Suppose  the  only  forces  which  act  Att^ 
on  each  particle  t»f  a  heterogeneous  Fluid  to  be  ihese  ;  ^^^' 
an  attraction   (not  to  every  other  particle  but)   to   the  ^^^ 
centre,  varying  inversely  as  the  square  of  the  distance 
from  the  centre ,  and  the  centrilujjal  force  resuUing  troni 
rolation  round   an  axis  passing   through    the    centre. 
(This  is  nearly  the  same  as  Huygeas  s  supposition.) 

Let  AC  B,  fig.  3,  be  the  axis,  C  ihe  centre,  C  M » 
M  N,  N  P,  the  three  coordinates  of  a  point  P,  one  of 
which  (N  P  or  z)  is  parallel  lo  the  axis  ;  join  C  N,  C  P, 
and  draw  P  Q  parallel  lo  N  C,  which  will  be  perpendi- 


-).    The  same  will 


(Form  or 
f  larTjice  of 
qutil  den- 
'  WXJ  whea 
the  Fltitd  li 
heterogc- 


cubr  to  A  C  B. 


TTie  same 


The  force  ^  in  the  direction  P  C,  re* 


be  true  for  the  forces  produced  by  the  attraclinn  of  any 
other  atlracling  pohit;  and  therefore  for  the  forces  pro- 
duced by  the  sum  of  till  the  attractions  of  did'erent 
points.  The  cenlrifugal  force  (as  we  shall  show  here- 
after) is  proportional  to  the  distance  of  the  poiut  on 
which  it  acta  from  an  axis,  and  acts  in  the  direcliou  of 
a  line  perpendicular  to  the  axis,  and  pa;^sing  through  the 
point ;  whence  it  is  easily  found  that,  supposing  the  axis 
of  z  to  he  ihe  axis  of  rotation,  and  the  force  to  he  m  K 
distance,  the  force  in  the  direction  of  x  will  be  w  x, 
and  that  hi  the  direction  of  y  will  be  m  y,  that  in  the 
direction  of  r,  0 ;  therefore  X  (/  r  -I-  Y  <f  t/  +  Z  d  z 
z=  m  (j  d  J  +  y  «i  y),  which  is  a  complete  differentiah 

Us  integral  being  —  (jr-  +  y*). 

(10.)  If  p  be  not  constant,  and  if  'Kdx  +  Ydy 
-^-Zdz  be  a  complete  diiFt^rcntiah  and  =dq^  then 
the  qutmtily  in  Art.  (7.),  which  must  be  a  complete  dlC- 
fercnliah  is  F  ^  ^J'  'I^lus  can  only  he  true  when  p  is  ii 
function  of  9;  aiid,  consequently,  so  long  as  q  docs  not 
vary,  p  must  remain  without  variatiim,  Tliat  is,  if  the 
fluid  be  heterogeneous,  the  surface  which  Umils  a 
stratum  of  any  given  density  is  defined  hy  the  equation 
q  =c  c.  Let  p  be  the  pressure  ;  then  dp-^  p  dq^  and 
pt^  f  pdq,  which  is  some  function  of  g,  as  0  (g) ; 
and  if  9'  be  the  value  of  q  at  A,  and  (f*  the  value  at  the 
surface,  p  at  A  ==  <p  (9*)  —  ^(q"h  From  this  (as  in 
Art.  8.)  it  iippeurs  that  9  (g")  must  be  constant,  or  f/' 
must  be  constant,  at  the  external  surfuce;  and  Ihns  it 
appears  that  the  external  surface,  ns  well  as  any  sur- 
face which  separates  strata  of  different  density,  is  de- 
lined  by  ihe  equation  (7=:  con^itiint.  It  appears,  also,  that 
J?  —  f  (r/)  -^  constant,  whence  ^  is  a  function  of  p,  and 
p,  which  is  a  function  of  q\  is  also  a  junction  of  p; 
that  is,  where  p  Is  the  same,  p  is  the  same.  Con- 
versely* where  /j  Is  the  same,  p  is  the  same,  provided^ 
that  the  Fltiid  consist  of  indefinitely  thin  strata  of  den- 
sities varying  from  any  one  to  the  next  in  contact 
wilh  it, 
'(110  From  this  conclusion  we  derive  this  rennarkahle 
J^ld*Trihc  l^lcreuce,  that  if  we  suppose  the  density  to  depend  on 
deniiiy  de-    tl^e  pressure,  ihe  equations  of  equilibrium  will  not  be  in 

petid  on  tho  - 

pesare.  ^  ^^  ^^^  »irau  of  hamogeneouj  Fluiti  were  Ihick,  ^  would  be  ihe 

same  where  jt  was  the  same,  yet  p  nouM  not  hn  ihc  name  where  ^ 
was  the  taiAe.  For  between  the  upp«r  And  Ijawef  turfare  of  Iktc 
iteatum  ^  woulJ  anl  be  alti'red,  but  p  would  have  had  all  values 
t>etweeQ  tt>e  vatue  at  tti«  tipper  aod  that  at  the  lower  surface. 


presented  by  P  C,  may  be  resolved  into  P  N,  N  M,  M  C* 
that  is,  the'  resolved  parts  parallel  to  x,  y,  and  z  are 

_  ff.   _  O   _  cl '  where  r  s  put  for  P  C,  and  the 

forces  are  considered  negntive  because  their  action  tends 

lo  move  the  particle  in  such  a  direction  as  to  diminish 

X,  y,  and  z.     The  centrifugal  force,  if  T  be  the  time  of 

4  ir^ 
revolution,  is  equal  (Mechanics,  §  XIV.)  lo-;|^QP, 


or 


4r» 


4  IT* 


which  may   be  resolved  into  -=^  C  M, 

and  -Tjl  MN,  or  — X  and  —  y.  in  the  directions  of 

X  and  y.  Tliese  are  positive,  because  iheir  action  lends 
to  increase  the  coordinates  x  and  tj  of  any  particle. 
When  the  rotation  is  taken  into  account  by  this  applica- 
tion of  centrifugal  tbrce,  we  may  consider  the  conditions 
of  i*i]uiijbriuin  the  isanie  as  if  diere  were  no  rotaiion. 

Then 

/x       4^ 


T" 


From  which 


r 
dq=  -  —  {J^dx  +  ydy-jr^d*} 


+  ^fi^dx  +  ydy) 


fdr  ,   2t«  .  .  ,    ,     ,. 


and  ^  =  ^  +  ^'  (J^*  +  y%    The  equation  to  the  ci- 
ternal  surface  will,  therefore,  be 

r         T" 

Let  a  be  the  equatorial  radius  j  at  a  point  in  the 


cqnator  r^a,  and  j«  ^y*  =  a* ;  consequently  C 


^/ 


2  •■ 

^ a*,  and  the  equation  is 


f .1^ 


T» 


(^  4.  j,t)  =  X  +  i—  a*.     If  tlie  wntrifugal  force  ot 
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'  >  the  equator  f  or 


m 


+  ; 


l  +  m' 
mf 


i' 


—  o  1  be  m!x  whole  force  there 
T*       /  ' 

.     .     / 

and  the  equation  is  — m .       . 

V^J^  +*•  +  *• 


the  density  of  the  malt^r,  (estlniated  as  in  (5.)  ),  tbe 


mass  of  the  matter  in  the  firustrum  is  AA: . 


1 


+ 


2(l+m)a 
9  H-  a  m 


2  (I  *f  to)  a 
2  +  3m  I 
a 


2  4-  2m 


m 


Physical 

Now   ^"^^Vx"^ 
poef  u  lio- 

by  t!ie  Prmctple  of  Gravitation  the  force  of  the  attraction  <^  ^^^. 
of  this  matter  on  P  will  be  proportional  to  this  quantity  Atirtction 
divided  by  the  square  of  the  distance,  or  proportional  ofapyratiild 

on  a  point  ID 

It  is  equal  to  this  qoantity  mulUplied  by  '^*  '^''^*^' 


to 


Ait, 


T^e  polar  semiaxi?,  or  h,  will  be  determined  by  n^akin^ 

.       t.       i       2+3m      1 
t  andy  =  0.  and  t^b;  then  -  ^  ^   ,   ^^  .  -.  or 

The  proportion  of  the   diameters   is, 


.      2  +  2171 


2+8m 
thtrefore,  2  +  3  m .  2  +  2  m,  or  the  flattening  at  the  Poles 

m 


some  constant  ;*  but  as  this  constant  must  be  tbe  same 
in  all  [mrts  of  the  investigation,  we  will  omit  it  in  every 
part  \  and  consider  the  atlr&ctLon  of  the  matter  luvw 

Ak 
on  the  point  P,  as  represented  by  —  d  t.     The  integral 

A  k» 
of  this,  or  — h  C,  is  the  attraction  of  the  pyramid; 

making  it  vanish  when  I  ^  0,  and  then  making  s  =  l^ 

we  have  for 


Ak 
the  whole  attractioii  — • 


b 


X  the  equatorial  diameter.     If  these  were 


2  +  3m 
the  circumstances  of  the  Earth,  m  (see  Mechanics^ 

I XIV.)  would  be  r-r-,  and   the  flattening  would  be 

I 

(13.)  It  must  be  observed  that  the  determination  of 
the  form  assumed  by  a.  revolving'  Fluid  on  the  Principle 
nl'  Gravitation  is  not  so  simple  as  the  solution  which  we 
bivc  just  exhibited.  In  fact,  one  of  the  forces  which 
acts  on  each  particle  (the  attraction  of  every  other  par- 
ticte)  depends  on  the  form  ;  that  is,  one  of  the  elements 
necessary  to  the  determination  of  the  form  depends 
itself  on  the  form.  The  extreme  difficulty  which  this 
littitxiuees  will  prevent  us  from  determining,  analytically, 
tbe  form;  and  will  oblige  us  to  confine  ourselves  to 
ihowrng^,  synthetically,  that  an  elliptic  surface  satisfies 
the  coiidiiions  of  equilibrium.  For  a  proof  that  the 
elliptic  is  the  only  Ibrm  of  equilibnum.  we  refer  tlie 
vnder  to  a  paper  by  Legendre,  in  the  MhnQir€$  dc  [A- 
mUmCi  for  the  year  1789. 

On  ike  Figure  amtmed  by  a  HomogmmuM  Ftuid. 

(14.)  We  shall  show  that  the  surface  formed  by  tbe  re- 
^toktion  of  an  ellipse  wil!  satisfy  the  condition  of 
Art.(9,)  (The  condition  of  Art,(8.)»  as  we  have  explained 
in  (10.),  is  already  satisfied.)  For  this  pnrpose  we 
Qiti«t  find  the  attractioii  of  a  spheroid  on  a  point  at  ita 
•urface. 

(15.)  First  it  is  convenient  to  premise  the  expression 
for  the  attraction  of  a  pyramid  on  a  point  at  its  vertex. 
I^t  V  P  W,  fig.  4,  be  It  pyramid  of  which  the  base  V  W 
(U)  which  the  axis  is  perpendicular)  is  very  small,  its 
vn  hang  =  A ;  call  the  length  P  V,  i  ;  then  the  area 
of  tbe  section  at  a  distance  Pi?  (which  we  will  call  s}  is 

^  X  - ;  and  if  another  aection  ©'  u/  be  taken  at  the 


Hrj  tmall  djsbuice  di  from  the  former,  the  solid  eon- 

^ds 


to  of  the  included  frustrum  is  A  .  ^ 


and  if  k  be 


(16.)  Now  let  C  M,  M  N,  N  P,  fig,  5,  be  the  coordi- 
nates jr,  y,  i»  of  a  point  P  in  the  surface ;  let  the  plane 
A  P  B  pass  through  C  and  N  P  ;  and  refer  the  points 
ofihe  surface  to  three  coordinates,  r,  »,  and  j,  of  which 
r  IS  parallel  to  A  B»  «  perpendicular  to  A  B,  but  in  the 
plane  A  B  D,  and  z  the  same  as  before.  For  the  point 
P»  therefore,  r  is  C  N,  «  is  O,  z  is  N  P.  Suppose  the  gpheroid 
spheroid  to  be  divided  into  wedges,  (one  of  which  is  re-  divuledint* 
presented  in  fig,  6,)  by  planes  passing  through  PN;  pvramidi, 
let  the  plane  P  Q  O  make  with  the  plane  A  P  B  an 
angle  0,  and  P  q  0  an  angle  0  -|-  c(  0.  Again  suppose 
this  wedge  divided  into  pyramids  by  planes,  passing* 
through  VQq,  FTi;  and  lei  Q  PN  or  gPN  be  called 
0  ;  T  P  N  or  i!  PN.  0+dO.  Let  P  Q,  the  length  of 
this  pyramid,  be  /.  Then  the  area  of  a  section  of  the 
pyramid,  perpendicular  to  P  Q,  is  T  i  X  t  i\  But 
^tt=PfX  do  =  IdO  nearly  ;  and  T^  (suppORing  7  «? 
perpendicular  to  P  N)  is  ^  ly  %  dfp=^  I  ,  sin  (f ,  d<^.  The 
area  of  the  section  is,  therefore,  /'.sin^.  d<p  ,  dO;  and 
consequently,  by  (15.),  the  attraction  of  the  pyramid  is 
kis\n9  .d^.  d&. 

(17.)  l^is  is  the  attraction  of  the  pyxamid  in  the 
direction  of  its  length.  W'e  may  resolve  this  into  two 
parts  paralJcl  toPNandNIi:  the  former  will  hekl 
sme  .COS0  .dtp  ,  d$i  the  latter  k i .  sin* Od  p  ,  d0. 
This  latter  may  be  again  resolved  into  two,  one  parallel 
to  C  A,  and  one  perpendicular  to  it ;  their  values  arc 
k  I  sin*  S  cos  tp  .dip,  d  0,  and  k  I  sin*  ^  .  sin  <p  .  <i  ^  .  <f  ^. 

(18.)  The  first  of  these  is  in  a  direction  contrary  to 
that  which  tends  to  impress  such  a  motion  as  would  in- 
crease the  value  o(  t ;  and,  therefore, 

Attraction  of  pyramid  in  direction  of* 

=  -^  hi  ^m  0  ,  cos  0  .d^  ,d0 
In  a  similar  manner 
Attraction  of  pyramid  in  direction  of  r 

^  —  *  /  sin"  0  ,  cos  ^  »  d^  ,  d0. 

And 
Attraction  of  pyramid  in  direction  of  « 

=  +  A/  sin*  0  ^fCm^  .dip  ,de. 
The  last  of  these  we  shall  neglect.     For  when  we 

♦  The  caniUnt  would  be  different  accorditig  a9  we  ettimated  tbe 
effects  of  the  altractron  by  \hm  prenurt  ^^hlch  il  caused  by  acting  on 
ai  i;ivea  tntn  mX  rest,  or  the  accekratiom  which  \i  created  in  \l$ 
motioiu 
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F^iiM  of  take  tlie  aitrftothm  of  ^  wMIe  «pheiDtt!t  there  will  be  a  pyramkl  of  equal  dimensions,  and  In  a  similar  position,  on  I 
th<^^'^  the  opposite  side  of  the  plane  AP  B,  whose  attraction  in  the  direction  of  twill  have  the  same  magnitude  as  this,  ^ 
*"  '  but  will  have  a  different  sig^n  :  and,  consequently,  they  will  destroy  each  other.     If  we  took  the  attraction  of  a  tJ 

part  only  of  the  spheroid,  this  reasoning  would  not  hold.  ,^ 

(19.)  Now  to  get  the  attraction  of  the  wedge  in  fig.  6,  m  the  direction  of  c,  wemnst  integrate  Idp  .fl  *  s« 
sin  ^ .  cos  9  .  df^.  For  this  purpose  we  must  express  I  in  terms  of  ^  and  9.  Let  r'.  •^  jt*  be  the  coordinates  of 
Q ;  a  and  h  the  major  and  minor  semiaxes  of  the  generating  ellipse.  Then  (Analytical  Gsoubtry,  Art  102.) 
y  (/•  +  •*)  -f  tf«2'"  =  a«6*.  Now  r'ss  r—  /tt7.eosf*=r  —  ^sin^.  cos9;  /rrr^io  .  sin0  = /sin6> .  siiif ; 
«'  =  «  —  P  fo  =  z  -  Z  cos  ^.  Substituting  these  values  6*  (r*  —  2  Z  r  sin  6>  cos  p  +  /■  sin«  0)  +  a*  (z*  —  2lz 
cos  ^  +  /"cos*  0)z:z  (fl  h».  Bui  as  P  is  a  point  in  the  surface,  and  8  there  is  0,  &*  f«  +  a'  2'  =  a*  6^.  Subtracting 
this  equation  from  the  former,  6«^sin"^  +  a«/*co8»^  —  2&«/r8in  6  cos^-2a*Zzcos9  =s  0;  whence 

2  6»rsingco8^  +  2g*2cosg 

^         6*  sin*  ^  -f  fl^  co8«  e 

All  the  integrations  must  be  performed  between  the  values  ^  =  0,  and  0  zs,  that  value  which  makes  /  =:  0  ;  thai 

is  fi»m  ^  =  0,  to  ^  =:  the  arc  whose  tangent  is  r- -. 

°  6«rcos0 

0tO.)  The  attraction  of  the  wedge,  therefore,  in  the  direction  of  z 

m  3  ^    /*26*r8in  ^cosO  +2a*rco8^  . 

—      Arrf^    / ,,  •  «/>  ,     1 — ITS sm^.cos^.d^ 

J  b  s\vl  0  +  a*  cos*  0 

^  ,       P  j  —2 &« r  cos ^.  sin' O.cose.de      2a*zco^0.  sm0.d0\ 

^     V     I  6«8in«^  +  a'cos*^  b^  s\n^  0  +  a*  cos*  0   J 

Making  6*  =s  1;^  (I  —  ^,  the  general  integral  is 

r(r(M4^.d<f>  1— -r-sm^ -5—  log  \/ :— -I 

i    «■  c*  V    1  —  c  sm  ^J 

+  2kxd<t>lLcos0 LlitaaW— 1=  cos^)l 

Takingthisfa)mg==Otog  =  tan-Y-pif!-i^\^  "  "^ '  \=.^-i(        ^'^"^"^  \ 

\6*rcos<p/  \Vtf*a*  +  6*r"cos*(p/  \'v^tf*2«  +  6*Hcos«(p/ 

we  have  the  attraction  of  the  wedge 

s=2i;rcos9<2f  J—  ■  ■ ,      ,  —  .  —       .      tog  '  ^ V 

.At    ^..^  f  i^rcos©  v'l  — gt  6«crcos^  1    ,   Vl— c»^      ,     e     \ 

^^Vo*2«  +  6*7*cos*(p  ^  Vl  -<•  ^a*;5»  +  6*ficos"(p       ^  «^  Vl-eif 

Now  it  may  be  observed,  that  all  the  terms,  except  (he  two  last,  are  of  such  a  nature,  that  upon  increasing  ^  by  a 
8emi-circamference,|  or  t,  their  value  is  the  same  but  the  sign  is  different,  and  the  addition  of  two  such  expres- 
sions, one  corresponding  to  the  arc  ^,  and  the  other  to  the  arc  v  +  ?»  will  therefore  destroy  both.  As  we  shall 
sbotdy  integrate  with  respect  to  9,  from  f  =  0  to  ^  :=  2  9r,  we  shall  in  reulity  effect  that  addition.  We  may  as 
Well  then  reject,  &t  once,  these  useless  terms ;  and  thus  we  find  for  the  effective  attraction  of  the  wedge  in  the 
dvectSonofar,  ____^  

(21.)  To  find  the  attraction  of  the  whole  spheroid  in  the  dhection  of  z>  we  must  integrate  this  with  respect  fo 

— — — 8in**c  — —  I  .  z. 

(22.)  The  attraction -df  the  wedge  in  the  direetfen  of  r  is 

A  —  2 6» r  cos^  .  sin^ 0  .  d0       2^z  sin«  9  .  cos  ^  .  rfg\ 
kcos(pd(pj^      ^aifti^  +  i^eos^d  6«  sin- ^  +  «•  cos* ^    J* 

The  general  integral  Is 

•  Ifc  OR  tbe  cspitaMm  taa-*    {   .'J^'tfiJ  to  denote  the  arc  whose  tiogent  is   ■. cos/;  and,  simiUrly,  for. 
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-lrcos«0d0| —eos$  +  — .tan    '^r— 


■^  posed  ho- 

mogeneous, 

'«^  V    l-esin(?r  ^-^ v^-^ 


0»I^Bg  this  between  the  nmits  9  =  0,  fl  =  tan"*   .  ^7 cos  g)'  ^"^  "^ejecting  (as  in  (20.)  )  those  terms  which 
ely  produce  no  effect,  we  have  for  the  effective  attraction  of  the  wedge  in  the  direction  of  r 


{1  —  ^       V 1  —  «•  1 

-— sin">  e\ 


(23.)  To  find  the  attraction  of  the  whole  spheroid  in  the  direction  of  r  we  must  integrate  this  with  respect  to  f 


fiom9=0  to  9  =  2v:  we  thus  get  2jrAr  f-— ^ —  sin      ej. 


4»i 


(24.)  Besides  these  forces  of  attraction  there  is  the  centrifugal  force,  whid*  (as  in  (12.)  )  is  —  r  in  the  direc- 


imefr.    The  whole  foree,  tkefefow,  tn  the  dlrectitm  ofr  fa  2  w  *  r — ^ — 8in-'c  +  ^V- 

(25.)  Resolving  the  force  in  the  direction  of  r  or  C  N,  fig  5,  into- two  in  the  directions  of  C  M  and  M  N,  or  » 
miyiwe  find  llMtt  they  are  the  saiB£  muliipkft  of  dT  and  y  wlieh  the  force  ia  the  direetien  ef  r  laefr. 

Thus  we  have  the  ibUowiag  ej^pressioos :  Ezprcnioot 

^        •         #  ■■  ■  -»    V  forth* 

V       o      uH"^^        ^^  ""^-t«-i^j.   ^'^  l,^*.    a^a     •  forceiona 

X=z%irk  [-^ SW-*  e+  r7i:iy  •  *^A  .  *.  particto  tt 

/I— c«^        V>  -  £•  2ir\  of;ke»pIie-^ 

Y=^2Mk(l^ L_fain-^e+l!:^y:=Sr*A.sr.  h>W- 


1  =  4  vAr  I  — — —  an  'e—  --  lr=  - 


(26.)  The  condition  in  (8.)  now  requires  that  the  extemd  surface  he  defined  by  the  equation  Xdx  +  Y  dy  The  elliptic 
+  Z(/x  =  0,  or  f  ft  k\.Jtds  +  2wbAi^dy  +4vkBzdz^0,  or  (in  tegiating  and  dividing  hyvk)  A(x*  f-y")  form  proper 
+  2B2«  =  C.     But  the  equation  to  the  surface  has  already  been  assumed  to  be4«(j«  +  y«)  H»  of  *«  =  a' 6".  {J>^ «^»**^' 
(Analytical  Geometry,  Art.  102.)    If  these  equations  are  compatible,  the  elUptic  form  is  proper  for  equilibriaoH  °""°'* 
and  a  cotnpan^oir  of  (he  constants  will  determme  the  degree  ci  ellipticity.     Now  the  form  of  the  equations  is  pre- 
diely  the  same,  and,  therefore,  they  will  be  compatible  if  the  proportion  of  the  coefficients  of  jr*  +  ^  and  z*  is 

A        6" 
the  same  (C  being  undetermined.)     This  condition  requires  that  --^  =  —  =  1—  ^,  orA  —  2B(1  —  €^)  =  0,or 

^i ^5—  V  1-1^.  sin      £+^j^=aO,  for  finding 

the  ellip- 
in  equation  from  which,  when  T^ifc  is  known,  e  can  be  found.  ticity. 

(27.)  If  sift"'  e  =/,  the  equation  may  be  put  under  this  form,  (which  is  more  convenient  for  Cft]cuiatioii>) 

/.  cot/(l  +  3cot«/)  -3co4«/-  ^^^^ 

If  a  curve  be  constructed  of  which  the  abscissa  is  f^  and  the  oidinole  the  eqaation  deprived  of  fts  last  term,  it  will 
Ik  found  to  resemble  A  £  F  B,  fig.  7.     If  we  draw  a  straight  liae,  C  D,  parallel  to  AB,  and  at  a  perpendieidar 

distance  equal  to  =—^  the  points  in  which  it  cuts  the  curve  will  have  for  absciss®  the  values  of/,  which  satisfy 
the  equation.    From  this  it  appears  that  if  =—  does  not  exceed  a  certain  limit  (.22467),  there  are  two  values  of 

/and,  consequently,  of  e,  or  two  forms  of  ellipsoid,  with  which  equilibrium  is  possible;  if  it  exceed  that  limit, 
<<lDi1ibrinm  is  not  possible. 

(28.)  We  have  spoken  here  as  if  the  velocity  of  rotation  was  independent  of  the  form  of  the.spheroid.  Hiis  would 
iKitbe  the  case,  if  in  consequence  of  want  ofadaptation  of  the  forces  the  form  of  the  Fluid  should  change.  Nothing*, 
t^fore,  can  be  inferred  with  regard  to  the  stability  of  the  equilibrium.  To  investigate  this  we  must  make  use 
of  the  following  theorem  of  Mechanics,  (known  as  the  principle  of  the  comervatUm  of  areoi)  If  any  bodies 
i^ebe  nmod  a  eentre,  and  are  acted  on  only  by  their  mutual  attraction  and  by  forces  directed  to  the  centre,  the 
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Pimr*  o(    sum  of  the  products  of  the  mass  of  each  by  the  projection  (on  a  pven  plane)  of  the  area  which  it  describes  roand   *lw 


the  EmUi.  that  centre  is  constant.     In  the  case  before  us  the  particles  of  the  Fluid  are  acted  on  only  by  their  mutual  attrac- 
>^  y*— ^  tion,  and  therefore  this  theorem  applies.     Now  (without  making  a  complete  investigation)  it  is  easily  seen  that 
the  sum  of  the  products  of  the  mass  by  the  area  described  does  not  depend  on  the  length  of  the  axis  of  revolu- 
tion, but  is  proportional  to  the  square  of  the  major  axis  directly,  and  the  time  of  revolution  inversely.    That  is, 

C  =  — ,  or  T  =  T^r.    And  since  the  quantity  of  matter  is  given,  C"  =  o^  6  =  a? ^^  "•  *"  >  whence  a'  r=  |> 

T  C  flT^*' 

C4  C"f  2ir       2ir.C* il  i« 

and  T  =  —  .  ;   ~  = j-  l-Vl*  =  D .  H^^  for  abbreviaUon.  SubsUtuting  this 


TIN 

Em4 


or 


A  given 


a   =  ^1  ;   ana  x    —  i  ,    -^  — -r- 

in  the  equation  of  (27.),  and  putting  cos/|^  for  1  —  €^»,  we  have 

/.  cot/.  (1  +  3  cot«/)  -  3cot«/-  -T"^^*/)*  =  ^' 
—  {/cot/.  (1+3  cot'/)  -  3  cot«/}  -  -^  =  0. 

If  we  construct  a  curve  of  which/is  the  abscissa,  and  this  expression  deprived  of  its  last  term  the  ordinate,  it 
will  be  found  to  resemble  fig.  8,  the  ordinate  becoming  infinite  when  /=  90°,  or  «  s  1.    And,  therefore,  if  wm 

draw  C  D  parallel  to  A  B  at  the  distance  — ,  it  will  cut  the  curve  at  one  point  and  at]  no  more.     It  appears, 

motioo,  then,  that  the  equation  above  admits  in  all  cases  of  one  solution  and  of  no  more  than  one  ;  and,  consequently,  if 
with  a  given  a  fluid  mass  is  revolving  round  an  axis,  there  is  always  one  elliptic  spheroid,  and  only  one,  in  which  it  can  remain  in 
^locit)r,  equilibrium.  It  will  very  easily  be  seen  that  if  it  be  put  in  the  form  of  a  less  flattened  spheroid,  its  angular  velocity 
hasonhrone  ^^^^  y^  increased,  and  therefore  it  will  return  to  the  form  of  the  spheroid  of  equilibrium;  if  it  be  made  too  flat, 
ewydlibrinm.  the  angular  velocity  will  be  diminished  and  it  will  also  return  to  that  form.  Hence  the  equilibrium  is  always 
The  eqni-  stable.  We  have  given  this  proposition,  perhaps,  more  attention  than  it  deserves,  because  the  preceding  pro- 
fibrimn  it  position  has  sometimes  been  stated  in  such  a  form  as  to  imply  that  a  mass  of  Fluid  might  have  two  forms  of 
■***^         equilibrium,  and  might  have  one  form  of  unstable  equilibrium ;  conclusions  which  are  quite  incorrect. 

(29.)  With  regard  to  the  Earth  considered  as  a  homogeneous  Fluid,  we  do  not  immediately  know^^,  but  we 
know  the  force  of  Gravity  at  tlie  Equator,  and  we  can  calculate  the  centrifugal  force  there,  and,  consequently, 
know  their  ratio ;  let  this  be  m.     The  whole  Gravity  at  the  Equator,  by  (23.),  making  rzizat  and  changing  the 

.      ^      .     /      l-«^    .     VI  -  c«    .     .  2»\       .       ^  .,       ,    .  .      «      .^      23r 

sigpi,  18    2tA:.I — 1 -^ —  wn"*fi  —  nfrr  J.  «;   the   centrifugal  force   is  ^xAr.^j-ra; 

hence      ^.  =  m  (^-.^- sui     e  ^  _  -  _|  and  —  =  j^^^  (^-^— sm 

rr-^f'^^-cot./^ 
The  equation  of  (27.)  is  changed  by  this  substitution  into  the  following : 

/cot/(l  +  8  cot'/)  -  3cot«/  m     _ 

/cot/  (1  +  cot«/)  -  cot'/    "  1  +  m  ^    • 

If  we  construct  a  curve  whose  abscissa  is/,  and  ordinate  the  first  term  of  this  equation,  it  will  have  the  form 
of  fig.  9,  the  ordinate  being  =  1  when/=:  90^    If  the  line  C  D  be  drawn  paralUl  to  A  B,  and  at  the  distance 

,— - — ,  since  =— ; —  is  less  than  1,  it  will  necessarily  cut  this  curve  at  some  point  E,  and  only    at  one  point 
l-f-ini-j-fii  * 

One  corresponding  value  of/  and  consequently  one  of  e,  and  no  more  than  one,  may  therefore  be  found  for 

^rm  coi!     ^^y  g^ven  value  of  m;  that  is,  the  ratio  of  the  centrifiig^l  force  at  the  Equator  to  Gravity  there  being  known, 

responding   there  is  but  one  elliptic  form,  which  will  be  a  form  of  equilibrium. 

to  a  given  /  I  \ 

^^^  lal       ^^^'^  Where  m  is  so  small  as  in  the  case  of  the  Earth  (  ogg  ).  we  may  be  satisfied  with  a  first  appronmadoii^ 

force  to 

Gravity.       Let  a  =  6  (1  +  e) : « is  what  is  generally  called  the  ellipticity.    Then  /  in  (19.)  is 

Approxi-  2  r  sin  9  .  cos  f  +  2  2  (1  +  e)*  cos  0 

mate  tolu-  .  ,  .    . — — — : — ri r-r ; 

tion  of  the  8m*d+(l  +  €)«to8«d 

equation.     ^^  jf  ^^  neglect  the  square  of  c,  this  is 

2r8in^.cos©+2scos^  +  4e.scos^      «     .    ^         ^.n  /»  .     /-j      •  ./»       r»     ^      .    ^ 
;    '    . -^ =  2rsm^.cos(p+2rco8^  +  6(4«8in*^co8d-4rsin^.co8"^cojfX 

l-j-2eC08^^  T  •         N  T^ 
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r  The  attraction  of  the  wedge  in  the  direction  of  z  is,  therefore,  ^J^^^ 

^  -M0/{2rcos0.sin«^.cos^.d^+2zcos«^.sin^.d^+e(4z.sin'^.cos'^.d^-4rcos0.sin«^cos5^d^)  }.  Earih*MJ>- 

■^  The  general  intearral  is  posed  ho- 

12                                 2          _   .       A       c"^^^^       ^^i^       ,           ^     sin'^       sin* A)  mogeneou* 

-Jbd0  j-rcos0.8m'^  - -2COs'^4-e  i^z.— 4rcos0.  — 5"  )  P  ^^N^ 

iafciiig  this  between  the  same  limits  as  in  (20.),  and  selecting  in  the  same  way  the  effective  terms,  we  find  the 

dfectiTe  attraction  of  the  wedge  =  — *^^|q*  +  T5^*['     Integrating  this  from  0  =  0  to  0  =  2  sr,  we  hav« 

for  the  attraction  of  the  spheroid  in  the  direction  of  2, 

(31.)  The  attraction  of  the  wedge  in  the  direction  of  r  is 

-tcos0.rf0/{2rcos9)sin«^.d^  +  22sin«^.cose?.de?+e(42sin*^co8^d9-4rcos08in*^cos'd.d^)} 

The  general  integral  is  

^     j^  f^            .       cos»^            ^   ,  ^     sin>^  ,      A    sin»^       ,           .    cos^O      cos»0\\ 
-itcos0.  d  0-^2  r  cos  0  X  — cos  0  +  22  — -  +®  (  ^^-r 4rcos0.— 3"  If 

Hie  efiectiye  part  found  in  the  same  manner  is 

—  k cos  0 .  d 0  <-  r  cos 0  —  —  € r  cos  0  >• 

Iitegrating  this  from  0  s  0  to  0  =  2  v,  the  attraction  of  tlie  spheroid  in  the  direction  of  r  is 

4t' 

^.)  Applying  the  centrifugal  force  =  -^  r,  and  resoWing  the  force  in  the  directiob  of  r  into  two  in  the  Exp^Mums 

for  the  aU 
fimtion  of «  and  y,  we  get  the  following  expressions,  traction  of 

A  /■         o  o     V  « point  m 

*-  8    ''y       b'        kV)''  whenth.. 

T\\t  equation  to  the  external  surface  must,  therefore,  be  I  omitting  — 5"  ^  I 

(i-?.-4i)(^+.fl  +  (.+|.)='=c. 

But  it  has  been  assumed  to  be  6*  (*'  +  y^  +  6* .  (1  +  2  «)  .  «■  =  6*  (1  +2  e).     Making  the  proportion  of  the 
coefficients  of  j:^  +  y"  and  z*  the  same, 

5                        8          St               4                            \bv 
(83.)  Using  m  to  signify  the  same  thing  as  in  (29.),  m  =  j ^ —^ =  — ^  nearly ;  whence 


T'('-S-)<'^->' 


f«;  s  — ,   and  c  =  -  m.    If  the  Earth  were  a  homogeneous  fluid,  m  being  — j,  6  would  be  -  x  -r^  =  -• — : 

*Dd  the  ratio  of  the  axes  would  be  1  :  1  +  €  or  230  :  231. 

(34.)  We  have  nothing  remaining  but  to  investigate  the  magnitude  of  Gravity  (including  the  effects  of  attrac*  Expretsioa 
*««  tnd  centrifugal  force)  at  any  point  of  the  surface.     Since  the  forces  X,  Y,  Z  arc  at  right  angles  to  each  other,  for  Grmniy,^ 
*^  force  compounded  of  them  all  is  V  X*  +  Y«  +  Z*,  (Mechanics,  §  VI.)  which,  taking  the  expressions  in 

(».)a2r  Ir  VA'  (^  +  /)  +  4  B«  2».    But  by  (26.)  gB  "^  "•  '  ^^^^^  ^«  *"*• 
m.  T.  2  b 
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Figareof  /IT  /ft*  ' 

theEarth.    =  2  »  Ar  4  /  -  4  B«  (2«  -f  y«)  +  4  B«  2«  =  4  ir  Ar  B  a/  -  r*  +  2".    Let  fig.   10  represent  the  sectian  of  the     ' 

spheroid  through  the  point  P  and  the  axis;   draw  PR  the  normal  at  P.     Then  (Conic  Sections,  Art.  84.)  JJ 

b*  b^  /b*"  ^ 

RN  =  —  CN  =  — r;  and  FN  =  2;  therefore  P  R  =  4  /  -^  f*  +  2*,  and,  consequently,  the  force  is  propor- 

tional  toPR. 

(35.)  An  expression  in  terms  of  the  angle  PRN  (or  the  latitude  of  P)  may  be  thus  obtained.   Let  PR  N  =:  X; 
Gravity  ex-        v      /  r  ^  of  a« 

pressed  m     p  p^-.  n  ;  P  N  or  z  =n  sin  X ;  C  N  or  r  =  —  R  N  a:  r-n  cos  X ;  and  substituting  these  in  the  equation  to  the 
terms  of  ihe  6'  6«  o  -1 

latitude.  /a*  ,   \  6" 

ellipse,  r*  6*  +  a»  2«  =  a"  !>•,  it  becomes  n"  I  —  cob»  X  +  a"  an*  X  I  =  a«  6«,  whence  n  =  — ^      Tf 

V  /  Va*  cos  ^  X  -f  6«  sin«  X' 

a=  &  (I  +  0  ^"d  powers  of  c  higher  than  the  first  be  neglected,  this  becomes  n  =  — — =====  =  6  (I  ~  • 

vl-f-2ecos*X 


cos«  X)£=6.1  —  «.(14-e  sin"  X) :  and  the  force  is,  therefore,  proportional  to  1  +  €  sin"  X,  or  1  +  -  m  .  sin"  X. 

4 

On  the  Figure  auumed  by  a  Heterogeneous  FluitL 

(36.)  The  difRculties  attending  this  investigation  are  so  considerable  that  it  would  be  useless  to  attempt  a 

complete  solution.     We  shall  confine  ourselves  to  an  approximation  including  all  terms  depending  on  the  first 

powers  of  the  ellipticities  :  the  reader  who  may  desire  to  see  an  approximation  including  the  terms  depeadhif 

on  the  squares  of  the  ellipticities,  and  obtained  by  a  different  method,  is  referred  to  the  Phil.  Tram,  for  the 

year  1826. 

M  thod  f         (^^'^  ^®  ^^^^^  assume  that  the  form  of  each  homogeneous  stratum  is  elliptical,  and  that  the  ellipticity  is 

proceeding    <l*fferent  for  the  different  strata  ;  so  that  if  we  consider  the  extent  of  any  homogeneous  stratum  to  be  sensible,  it 

u  the  in-      will  be  bounded  by  surfaces  of  different  ellipticities.     We  shall  then  investigate  the  forces  produced  by  each 

vestigation    stratum,  and  by  the  whole,  upon  a  point  in  any  position  :  adding  the  centrifugal  force,  we  shall  form  the  expre«> 

for  A  bete-    giQ^g  fQ^  x,  Y,  Z  ;  and  as  we  know  (Art.  9.)  tliat  X  d  x  +  Y  rf  3/  -f-  Z  rf  «  is  a  complete  differential,  we  shall  oifly 

jij^*^*'"     assume  that  Xdj?  +  Ydy  +  Zd2=:0  is  the  equation  to  the  surface  limiting  every  homogeneous  itratum. 

We  shall  then  show  that  this  equation  agirees  with  that  assumed  in  the  first  instance,  provided  a  certain  condition 

be  satisfied ;  from  which  we  shall  infer  at  once  the  most  important  deductions  relating  to  the  Figure  of  the 

Earth. 

(38.)  Our  first  object  then  must  be,  to  investigate  the  attraction  of  a  shell,  bounded  by  two  spheroidal 

surfaces  of  different  ellipticities,  on  a  point  within  it  or  without  it.     As  this  is  the  same  as  the  difference  of 

attractions  of  two  spheroids  whose  axes  and  ellipticities  are  different,  we  shall  begin  with  investigating  the 

attraction  of  a  spheroid ;  and  first  on  a  point  within  it. 

(39.)  It  is  convenient  to  premise,  that  if  two  pyramids  of  different  lengths  have  equal  solid  angles,  (that  is,  tf 

heir  sections  at  a  g^ven  distance  from  the  vertex  be  equal,)  their  attractions  are  proportional  to  their  lengths, 

Ak  A' A  A/' 

For  the  attraction  of  one  such  pyramid  (15.)  is  —  ;  that  of  another  -rp ;  their  proportion  is  -ry^;  but  if  their 

A        /• 
solid  angles  be  equal,  "jj  ^  h[  ^  therefore  the  proportion  of  the  attractions  is  -p . 

Attrftction  (40.)  Now  let  fig.  II  be  constructed  in  the  same  manner  as  fig.  5,  except  that  P,  instead  of  being  at  the 
of  a  homo-  suiface  of  the  spheroid,  is  in  the  interior ;  and  produce  the  planes  which  are  the  sides  of  the  pyramid  Q  P  to 
^H®^'''  meet  the  other  surface  about  the  point  Q.  The  attraction  of  the  p3rramids  P  Q,  P  Q',  are  in  opposite  directions, 
I'^point  ^"  ^"^  proportional  to  their  lengths,  and,  consequently,  their  combined  attraction  is  that  of  a  pyramid  whose  length 
within  it      is  P  Q  -—  P  Q',  and  whose  solid  angle  is  the  same.     Now,  using  the  same  notation  as  in  (19.),  and  forming  the 

same  equation,  we  have 

/>(6*sin*  e  +  a^  cos^  ^)-  2/  (a*  f  cos  0  +  6«  rsin^ .  cos  0)  =  a«6«  —  a'^z^  -  6'r»; 

whence 

6«  sm«  0-\-(;fi  cos^  0  6«  sm«  0  -}-  €fi  cos*  0      ^^  -^  ^  ^  ^ 

+  (a«2 cos ^  +  6«r  sin^  coBip)* } 

<^»cosd-|- 5*rsindcos©  ,      ,--- 

= .,.,>..     , i"^ —   ±  V  H  suppose. 

6*  Bin*  0  +  or  cos*  0  '^^ 

One  of  these  roots  repreBents  PQ;  the  other  represents  PQ^  estimated  in  the  direction  of  PQ,  that  4S»  if  4lt 
ligB  be  changed  it  represents  the  length  of  PQ'.     Thus 


PO—  vlaTlu  ^^^8^"^  fe'^sin^cds^ 
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^  rV-vn  6«8in^^+a*COS*^         *  Theory. 

PQ      pQ/_2g'3?cosg4-26'r8mgcos(p  tero^tl^M 

6«  sin' ^  +  a«  co8«  ^ 

Time  two  pyramids  are  now  to  be  treated  as  if  they  were  a  single  pyramid  of  length  P  Q  —  P  (^ ;  and  hence 
we  iImiU  have  (calling  the  density  p) 

force  in  direction  of  2  =  —  />  (P  Q  —  P  <y)  sinO  .cosO  .df  ,d  0^ 
force  in  direction  of  rss  —  /)(PQ  —  PQ')  sin' ^  •  cos  ^  •  <2  f .  d  (^. 
Ibe  force  in  the  direction  of «  may  be  neglected  as  before. 
(41.)  Let  a  =  6  (1  +  c) ;  and  neglect  c*,  c',  &c.     Then 

PQ  —  PQ'=  2rcos^sin^  +  2zcos^  +  «(4«8in*^cosd  —  4rcos9.  sin^.coa^^). 
IkMorse  ui  the  direction  of  s 

ai— p<l^{2rcosf  .«n*^.  cos  ^.rf^4-22Cos"^.sin^d^+c(4z8in'^.co8"9  .d^-4r.co8(psin"^.cos5^.rf^  }. 
bilKgratiog  this  from  ^  =  Q  to  ^  =  t,  we  have  for  the  attraction  of  the  whole  double  wedge  LQ  O  Q'JU 

Integrating  this  from  (p  =  0  to  ^  =  sr,  we  have,  attraction  of  whole  spheroid  in  the  direction  of « 

(42L)  For  the  force  !a  the  direction  of  r  we  must  in  the  same  way  integrate 
«--^Cfi0$.df .  {2rcos9.8in^de(d  +  22sin<^.cos^d&Hb^(42sin^^.co8^eid-4roo8^.8ii^^.co8<^.€i^)}, 
aid  we  find  that  the  attraction  of  the  whole  spheroid  in  the  direction  of  r 


-V'0-l'> 


espreBsione  are  independent  of  the  dimensions  of  the  spheroid,  provided  that  it  contain  the  pcunt, 

aid  that  the  ellipticity  have  the  given  value  e. '  If,  then,  two  spheroidal  surfaces  of  equal  ellipticity  but  of  different 

^■MBiloBg  nrround  the  point,  tiie  attraction  of  the  matter  included  between  them,  upon  that  point,  is  nothing. 

Bet  this  will  not  apply  to  our  present  purpose. 

(4S.)  Now  let  the  i^heroid  in  fig.  11  be  surrounded  b;  another  spheroid  indefinitely  near,  and  of  which  the  Attracti<m:t 

cB^dty  is  e  -f-  cfe.     Then  if  the  matter  whose  density  is  p  extend  to  the  first  spheroid,  its  attraction  on  P  in  the  of  a  homo- , 

A  Ifi  A  IR  geneoof     •' 

dbeetion ofzia  -  —-pz r^-  P^x.    If  it  extena  to  the  second  spheroid,  its  attraction  is r-  ^  2  — rr-  pez  gSell'oii  a 

«llo  ^"to.,, 

point  withia 

-  -rr-pz  .  de.    The  difference,  or  the  attraction  of  the  stratum  included  between  them,  is  —  -7--  »  pde.    In 
15  15 

the-tSBemanner,  the  attraction  of  the  same  stratum  in  the  direction  of  r  =;  -T^r.^de. 

15 

(44.)  Now,  if  we  suppose  a  great  number  of  such  thin  strata  to  rest  one  upon  anothert  as  in  fig.  12,  it  will  be  Attraction 
crident  that  their  attraction  in  the  directions  of  z  and  r  is  to  be  found  by  integrating  the  expressions  in  the  last  of  a  seriei 


withia 
them. 


artide.    As  f  and  e  will  both  be  known  from  a  knowledge  of  the  polar  semiaxis  of  the  spheroid  to  which  they  of  sphe- 
bdottg,  that  is  as  p  and  e  are  functions  of  6,  we  can  put  the  attractions  in  this  form :  roidtl  shells 

IR  j^  ^  of  diffjwent 

Attraction  of  assemblage  of  strata  in  direction  of  z  = r—  z  I  p  j-r.db.  on"a  pSnt 

15   ^     do  «wKir 

Attraction  in  direction  ofr  =  tt^/z'TT'^^* 

15   ^      QO 

f*  d  e 

The  function  I  p  -rj  db  ^e  shall  denote  by  x  W  ;  ^nd  if  V  be  the  axis  of  the  inner  stratum  (which,  however, 

/•  de 

wist  include  or  contain  P),  and  6"  that  of  the  exterior  stratum,  the  value  of  the  integral  /  ^  JT  ^  *   '»    th« 

present  instance  will  be  x  (P'^  -  X  (^0  i  ^^  ^^^°  ^^®  attractions  of  the  assemblage  of  strata  in  the  directions  of 
1  Mid  f  are  respectively  -  1^  z  (^  (6")  -  X  (^0).  and  ^  »•  (x  (O  -  X  i^j)- 

(45.)  The  attraction  of  a  spheroid  on  a  point  without  it  is  not  found  so  directly.  It  will  be  shown  to  bear  a 
^aiawn  proportion  to  the  attraction  of  another  spheroid  on  a  point  in  a  different  situation  within  it ;  from  which, 
vith  the  assistance  of  the  expressions  obtained  in  (41.)  and  (42.),  its  value  can  be  found.  For  this  purpose  we 
But  investigate  the  attraction  of  a  small  prism  in  the  direction  of  its  length  on  a  point  without  it.    Let  A  B 

2b  2 


l$i  FIGURE   OF  THE   EARTH. 

Tipitt  of  fig,  13,  be  a  prism,  the  area  of  whose  section  is  very  small  and  =  A;  upon  the  axis  produced  draw  P  C,  a  per-  1 
^Jl^**^  pendicular ;  let  C  A  =  a,  C  B  =  6,  P  C  =  c,  C  Q  =  jr ;  at  the  distances  x  and  jr  -f-  rf  x,  let  sect  ions  be  made ;  ^ 
ji^^^^"^!^  the  solid  content  intercepted  is  A.dx;  and  ifp  be  the  density,  the  quantity  of  matter  is  p  ,\,dx;  the  distance   ^ 

on*apobt     ^^^^  P  is'/c-  +xS  and  therefore  the  attraction  is  ^^  /  ^^'  in  the  direction  PQ  ,  the  resolved  part  of  this  in  ^ 
without  it.  • 

p ,  A. ,  d  X  X  X  d  X 

the  direction  C  Q  is  ^    X  =  /> .  A . ;  by  integration  we  get  the  attraction  of  the 

c-t-J  Vc«  +  jr'  (c*  +  j«)* 

prism  =  constant '  .  *  .  ;  and  taking  this  between  the  limits  d?  =:  a,  x  =  6,  it  is 

(46.)  Now,  in  fig.  14,  let  A  B  be  an  ellipsoid,  of  which  the  three  semiaxes  are  a,  6,  c  ;  and  let  the  coordinates 
of  the  point  P  be  r, «,  r.  Parallel  to  the  axis  of  6  and  c  take  two  sections  whose  distances  from  C  are  /  and 
fJ^df;  and  divide  the  included  space  into  prisms  by  sections  parallel  to  the  axes  of  a  and  c,  of  which  two  are 
at  the  distances  gand  §■+  rf^  from  C  B  ;  let  TT',  the  length  of  that  prism,  be  2  A.   Then  the  area  of  its  section 

is  d/.dg;  also  PT=  ^^T^*  +  ^^=71'  +  ^^^N  and  Pr=  '^r^'  +  7^«  +  7+a1«.  whence 
(by  the  last  article)  the  attraction  of  the  prism  on  P  in  the  direction  P  N'  is 

P.df.dgf---^^ /        •  —  J—  A. 

This  is  to  be  integrated,  first  with  respect  to  g  from  gt=  — RVtog  =  RW,  which  will  give  the  attraction  of 

the  slice,  and  then  with  respect  to  /  from  /=  —  a  to  /:r  +  a,  which  will  give  the  attraction  of  the  whole 

ellipsoid  on  P  in  the  direction  PN'. 

P        ^        h* 
(47.)  Let/=ma,  gsznb,  h^pc.     The  general  equation  to  the  ellipsoid  is^  +  7i-  +  --jf=  l>  or 

Expression   frf  +  n'  +  p*  =  1 ;  and  at  the  points  V  and  W,  A  =  0,  and  ^  +  -fr  =  li  w  m*  +  n*  =  1,  whence  the 

to  be  inte-  a"  0* 

Se^ttrac-'    ^'^t'^^™®  values  of  n  are  ±  Vl  —  m*.    Also  df:=zadm,dg=:bdn.    Hence  the  attraction  of  the  ellipsoid  is 

tioQ  of  a  ho-  1.  rj       r  J      (  ^  ^  1 

mogeneous  P«C»y  amj  dn}  #-=^_^        — ^i f r  f* 

spheroid  oa  l^r-ma|*  +  «-7i6r  -f-  z-pcf        ^^r-ma^  +  «-7i6l*  +  z+poj'j 

A  point.  .^-^__«.  __^_^^ 

without  it,    where  the  first  integration  is  to  be  made  from  n  =  —  Vl  —  m*  to  n^-\''Jl'^m\  and   the    second  from 

m  =:  —  1  to  m  =r  4"  !•  1 

(48.)  In  the  same  manner  the  attraction  of  an  ellipsoid  whose  semiaxes  are  a',  6',  d  in  the  same  direction  on  a 
point  whose  coordinates  are  r',  f',  t',  is 

P.a'.V.fdm  fdn[-jz=..^      .  ^  =r:  -    .  ^  \ 

where  the  integrals  are  to  be  taken  between  the  same  limits  as  before. 

(49.)  Now  the  terms  within  the  brackets  will  be  precisely  equal  in  the  two  expressions,  if  the  following  equa« 
tions  hold, 

dt  'sz  ar^     or        —  =  —  :    let  this  =  1*. 

a.      al  '^ 

6' »'  =  6 »,     or       r  =  rr  =  "• 

Q  0 

''     •' 

c^  y  =  c  z,     or        —  =  -;  zzr. 

c        c 

Selation  Also,  m"fl'«  +  n*b'*  +p"c'*  +  r^  +  «^  +  z'*=:  m*a*  +  n'6'  +  |3^c"  +  f^  +  «»  +  »";  which  equation.  putUi^  q 
between       1  —  m*  —  n*  for  p*  and  a  —  u*  —  y*  for  »•,  will  become 

toi  ou"^  c^  +  m«  (a"  -  c^)  +  n«  (6'«  -  c^)  +  a  d»  +  /*«  (a«  -  <0  +  ^  (6«  -  c«) 

q>bmidon  =  c«  +  m«  (o^  "  c«)  +  n«  (6*  -  c«)  +  a  c*  +  /i^  (a'»  -  c^)  +  !/•  (6'«  -  c/a). 

witboot  it,     ^^jj  j^g  ^  j^jjjj  J^  ^^  variable,  this  can  only  be  satisfied  by  taking 

and  toe  At* 

traction  of  a^  —  C^=:fl(^  —  c'* 

^K^ldon  6.-C*=6'--C^ 

a  point  a=i;* 

witbiait. 
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Flgnra  of  The  difference,  or  the  attraction  of  the  included  stratam,  jl^ 

tbeBartk.  a  e         ^  a*^a«.  w^~ 

H^^  +  fT)*  ftCz^  +  f)*  I 

(55.)  From  this,  by  reasoning  precisely  similar  to  that  in  (44.),  we  find  that  the  attraction  of  an  assemblage  of  ^ 
strata  of  diflbrent  densities,  each  of  which  is  bounded  by  spheroidal  surfaces,  concentric  and  similarly  skuated,  as 
in  Hg.  16,  on  a  point  without  it,  in  the  direction  of  «,  is 

^    i(2«  +  ^f  5  (.« +  f^)*  j 


The  integrals  in  this  expression  must  in  general  be  taken  from  6  =  0  to  6  =  some  assigned  value.     Let 
f  p  .d .  6»(l-f  2e),  corrected  so  ast  to  ranish  when  6  sr  0,  be  called  0  (6) ;  let  y*p  .  d  .  ^  c  be  called  ^  (6)  i 

Attrtctiott    then  the  attraction  in  the  direction  of  z 

cf  a  series 

of  sphe.  _        isr  [         z  ^  ^^^   ^  9l^g  —  fta^ 

roidal  shells  "-  ""  "gT 

of  different 

densities  on 

» point  witli.  Similarly  the  attraction  in  the  direction  of  r 

oat  then.  ' 


;ion  of  r 

^^•+^r         5(z«+f)*      j 


(56.)  We  can  now  express  the  force  which  acts  upon  any  point  P,  in  any  one  of  the  strata  in  such  a  system  as 
we  have  described,  fig.  17.  We  must  use  the  expressions  that  we  have  just  found,  taking  the  Integrals  (iroaa 
6  =  0  to  6  =  C  D,  D  P  being  the  spheroidal  surface  of  equal  density  that  passes  through  P,  and  the^  expressions 
of  (44.),  taking  the  integrals  from  6=:CDto6  =  CA. 

(57.)  Let  C  D  =  j3,  C  A  =  b  ;  let  the  corresponding  ellipticities  be  e  and  e.    Tbea  tha  whole  £brcea  Wfiilo^ 
on  P  (taking  into  account  the  centrifugal  force)  are 
force  in  the  direction  of  r 

And  if  we  resolve  the  former  into  forces  in  the  direction  of  j?  and  ^r,  and  observe  that  r*  =  jr'^y',  we  shall 
finally  obtain 


force  in  the  direction  of  z 

4w      f        z         ^,/,N.^»**-6«* 


l(*'  +  y'  +  '0*  sCj'+.v'  +  z*)^  j 

(phenridM                           4      f            „               ^  ,„,    ,   3y  (x*  +  «*)  -  12«2*   ,   ...       2     ,      ...  ,„.  ,       3»    ) 

onerfit.  Y=  -1^1 ^ ^.^03)  +  -^^-^^ — ^  ^m  -  \y{xiV)  -  x(fi)}  -  —y\^ 


Attraction  X  =   —  -^ 

o(  a  bctcro* 


■  j        y 


W  +  y'  +  ^T  5(^  +  y«  +  2')*  j 

(58.)  Now  we  have  explained  in  (10.)  and  (37.)  that  the  equation  to  the  surface  bounding  a  stratum  of  equal 
density,  must  beXdx4-Ydy  +  Zdr=0;  and  that  this  condition  is  sufficient.  But  our  whole  investigation 
has  gone  on  the  supposition  that  the  surface  bounding  a  stratum  of  equal  density  is  a  spheroid,  whose  semi-axis 

and  cHipticity  are  P  and  «,  and  which  is,  therefore,  defined  by  the  equation  ,  +  -  =  1,  or  — —  rf  x 

J,  — y —  dy  +  zrfz  =  0.    The  single  question  then  now  remains: — is  this  consistent  with  the  equation  Xdjt 

1+26 

-|-Yrfy  +  Zcfz  =  0?  or  can  the  coefficients  have  the  same  proportions  ?     In  this  inquiry  we  are  not  to  take  into 
account  the  squares  or  higher  powers  of  «,  as  they  have  been  uniformly  neglected. 

(59.)  Assuming  the  coefficients  in  the  two  differential  equations  to  have  the  same  proportion^  wa  gcil  this 
equation, 

(I'  +  s'  +  'l'      ('f+if  +  'V 
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j^g^  in  which  we  have  omitted  the  terms  e  .  yjr  (fi},  «.{xC>)"*"XW}»  ^^d  e  .  -7=^ ,  ^because  an  inspection  of  the     Theoiy. 

i^T^^  Bntbtap. 

quantities  by  whose  integration  the  functions  arc  produced  will  show  that  though  0  OS)  is  not  small,  yet  ^^  (/3)  poied  he- 
and  X  03)  depend  eothrely  upon  e  for  their  value,  and,  therefore,  €  .  Yr  (/S)  and  e  .  x  (fi)  are  in  fact  of  the  second  terogeneoui. 

Older  with  regard  to  e.    And  7=--,  which  is  a  multiple  of  the  centrifugal  force,  is  to  be  estimated  of  the  same 

3  T 

order  as  e,  because  the  ellipticity  is  immediately  occasioned  by  it,  and,  therefore,  e  ,  — -  is  also  of   the    second 

order. 
(60.)  Again^  the  quantity  di^  +  ^+  i^t  which  is  in  the  denominator  of  the  ^rst  two  terms,  differs  from  jS*  only 

\fi-t — +  y  ^  V    c  -r  g  ;^  ^^  18  by  a  quantity  of  the  saoM  order  as  €,  and»  therefore,  it  may  be  considered  in  this 
^  (1  +  €)• 


equation  as  equal  to  /3*.    llie  equation  now  becomes 
«r  putting  b  for  fi, 


0^ — -^ 5--^-5{x(b)-xW}--^; 


lad  if  this  equation  is  possible,  the  equilibrium  is  possible. 

(61.)  Differentiating  this  equation  twice,  so  as  to  eliminate  yjr  (b)  and  x  (&)»  both  which  contain  e,  and  observing  Equilibrium 
that  as  0  (6)  is  multiplied  by  c,  we  may  consider  it  as  =J*p  .  d  (6»),  instead  of  =y  /> ,  d  (6*  .  1  -J-  2  c),  we  find  •»  p«»Mible, 

6'0(6).^+3V^(6)^3..6«0(6)  =  O.  [1";^ 


d^e  2pb'        de      (    2pb  g\,^o 

db*'^fpb^db'db'^\ffb»db      b*J    ^   ' 


Upon  expressing  p  in  terms  of  b  it  will  be  possible  to  solve  this  equation,  and  to  obtain  e  in  terms  of  6.  The 
solution  will  contain  two  arbitrary  constants,  whose  values  may  be  determined  by  making  the  expression  satisfy 
the  original  equation.     Hence  equilibrium  is  possible. 

(62.)  Using  the  letter  m  (as  in  the  investigation  of  the  form  assumed  by  a  homogeneous  fluid)  to  denote  the 
ratio  of  the  centrifugal  force  at  the  Equator  to  the  force  of  Gravity  there,  and  observing  that  at  the  surfkce  p  =1  b, 
*  =  b  (1  +  e),  y  =  0,  2  =  0,  we  have 

-       0(b)       ,  8      v.(b)  8»HnJ-P^' 


b«(l-|-e)«^5b*(l  +e)*       T 

and  neglecting  the  terms  of  the  second  order,  m  =  7=-  .  ;  whence  -=•  =  — rr^'  The  equation  of  (60,),  Equation  to 

It       0  (b)  lb  he  u*ed  for 

in  the  form  iu  which  we  are  compelled  to  use  it  for  investigation  of  the  Earth's  constitution,  is,  therefore,  tion'of^tbe 

'^e  have  already  remarked  in  (1 1.)  that  this  equation  also  holds  if  we  suppose  the  density  of  the  fluid  to  depend 
«n  the  pressure.  We  may  further  remark  that  if  we  suppose  a  solid  nucleus  to  exist,  similar  in  general  constitution 
to  what  we  have  assumed  to  be  the  state  of  the  Earth,  but  having  for  its  different  strata  any  arbitrary  densities 
^md  ellipticities,  and  then  if  we  suppose  fluids  of  different  densities  to  be  suffered  to  arrange  themselves  freely 
'xoond  this  nucleus,  the  same  expressions  will  hold  for  the  forces,  as  if  the  whole  were  fluid,  (the  integrab  being 
^i^en  m  well  for  the  solid  as  for  the  fluid  part,)  and  the  equation  of  this  article  will  apply  in  the  same  manner 
^hOk  regard  to  the  fluid  pafts.  And,  therefore,  the  equations  respecting  the  surface  (which  are  in  fact  the  only 
"^mportaiit  ones,  the  others  being  only  useful  in  conducting  us  to  them)  are  equally  true  whether  the  whole  be 
^opposed  to  be  fluid,  or  a  fluid  heterogeneous  mass  be  supposed  to  surround  sueh  a  nucleus. 

(63.)  At  the  surface  6  ±s  b ;  and  the  equation  of  the  last  article  becomes  (2e^  m)  ^4^  -  ?  .  ^  ^^  =  0     ^V^^^ 

b  5  b*  simplified 

(64.)  One  of  the  most  remarkable  applications  of  this  equation  is  to  be  found  in  the  expression  for  Gravity  at  fUed  to  tk^ 
«iy  part  of  the  Earth's  surface.     If  in  (57.)  we  put  b  for  b,  and  — r~-  for  ^,  we  have  for  the  forces  acting  on 
^  point  at  the  Earth's  surface 
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^1 ?^— ,^ (I.)  +  '-^^^1^1^ ^  (b)  -  y  !1^>)  5 


^=        3 


I ^ ,  0  (b)  +  ^lS^±^^f  ^  (b)  1 


Expression  The  whole  force  or  Vx*  +  Y*  +  Z',  putting  r*  for  «*  -f  y'»  «"»d  neglecting  terras  of  the  second  order,  is 
for^Oravity  i^  flib)_        3       Hziifl  ^  ,..  ^  ^<^O0] 

K.rlh'..ur  3    <r»  +  *«^  5  '  (r«+2V^^''^  ""  ,^   ,     ,^i  '         b'      >• 

face.  [  \r  IT  *}  J 

Now  the  equation  to  the  external  surface  is  .,.,   . — r.  +  ti  =  I»  whence  r"  +  a:"  =  b*+2er*;  or  ifXb« 

b  Ql  +  ey        or 

the  latitude,  we  may  assume  (nearly  enough  to  the  truth  for  substitution  in  the  small  terms)  r*  =  b« .  cos*  X  ; 
whence  r*  +  «*  =  b«  (1  +  2  e  .  cos*X)  =  b*  (1  +  2  e  —  2  e  sin* X).      Hence  r*  —  2  z*  =  b«  (I  -  3  sin«  X). 

r*  —  2  2*         1  —  3  sin*X 
omitting  e,  as  thia  expression  is  used  only  to  multiply  a  small  term;  and  ^3 K$  ^ T" •     ^^^^ 

r" 

=  b  (1  —  sin*X).     Substituting,  we  get  for  the  whole  force 


(»*+«•)* 


Let 


'Gravity  ex   then  the  expression  for  Gravity  is 

he  latitude.  ,  r  \  ^ 

from  which  it  appears  that,  in  going  from  the  Equator  to  the  Poles,  Gravity  increases  as  the  square  of  the  sine 
of  latitude. 

(65.)  The  coefficient  of  the  square  of  the  sine  of  latitude  is  2  e  —  -  .     ,■    ■       ■  +  m.     Now  from  (63.)  we  get 

9         "^  (b)  3m  ,  bm 

"^  •  K« — th  fh\  =  3  ®  —  —S"-     Substituting,  the  coefficient  of  sin*  X  is  -^ e ;  and  Gravity  is  now  expressed 

1  +-r e.sin'XJ,    a  remarkably   simple   expression,    all    functions,  and,    in    fact,    every   things 

depending  on  the  internal  constitution  of  the  spheroid  having  disappeared.     It  appears  from  this,  that  if  by 
observations  of  the   force  of  Gravity  at  different  latitudes   we  can  express  it  by   a   formula  of  this  kind 

E  (1  +  F  sin*  X),  then  c,  the  ellipticity  of  the  Earth's  surface,  will  =  -^ F.     This  is  the  celebrated  theorem 

Seorom.'     known  by  the  name  of  Clairaut's  Theorem, 

(66,)  Another  remarkable  application  of  the  equation  of  (63.)  occurs  in  the  expression  for  the  attraction  of  a 
point  exterior  to  the  spheroid.  The  forces  in  the  directions  of  r  and  z  will  be  found  by  putting  b  for  b  in  the 
expressions  of  (5b.)  ;  resolving  these  into  forces  in  the  directions  of  x,  y,  and  z,  and  calling  them  X^  Y',  Z\  we 
have  » 

X'=  - 


Attraction 
of  hetero- 
geneous A 

ipheroid  on  Y '  2=  - 

a  point  3 
without  it. 


.'  =  -  -S-  .  J J  0  (b)  +  X ^  V  (b)l. 

l(*»  +  y'  +  ^)''  5(*»fy'  +  *'F  J 

J '—,<f>  (b)  +ylS^±^l:z^^(^^. 

U^  +  y*  +  **)*  5  (j»  +  y'  +  O^  J 
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hi^  Solisdtutiog  for     '  ^        the  value  (  e  — 3-  )  .  b" .  0  (b)  found  in  (63.),  and  makings  — ^  .  0  (b)  =  M,  we  have     T^e^ 
M^  ^  \  ^/  3  Etrthtup. 

t  x..-m(— ^.i.. -•'-+"'-';•).  (.-j|)i  js;i^ 

v.=  - „  I lt_.  +  ,  m±t^(. .  0 


body  ^ 
^herical.    The  irregrularity  occasioned  by  this  difference  is  sensible  in  the  motion  of  our  own  Moon»  and  in 


of  Jupiter's  satellitea;  and  as  it  depends  on  e  —  -x^  it  gives  us  the  means  of  ascertaining  the  value  of  e 

"^mthoot  any  knowledge  of  the  internal  constitution  of  the  Earth. 

(67.)  We  cannot  here  go  through  the  whole  process  of  calculating  the  inequality  of  the  Moon  produced  Rcfah% 
"Ky  the  Earth's  ellipUcity,  but  we  can  indicate  the  principal  steps.     Let  the  axis  of  a?  be  supposed  to  be  joMiaality 
^i^rected  to  the  first  point  of  Aries,  that  of  2/  to  the  point  in  the  Equator  whose  right  ascension  is  90^,  and  {|!     , 
mhal  of  z  to  the  pole  of  the  Equator.    Now  take  a  new  system  of  coordinates,  that  of  x  being  the  same  as  ^o^''*  "^' 


^■xfore^  that  of  j/  in  the  plane  of  the  Ecliptic  directed  to  the  first  point  of  Cancer,  and  that  of  z'  directed  to 
'ttic  pole  of  the  Ecliptic.  Resolve  the  three  forces  X^  Y',  Z'  in  these  three  directions.  From  the  Moon  let 
^BU  a  perpendicular  on  the  plane  of  the  Ecliptic,  and  join  the  Earth's  centre  with  the  foot  of  the  perpen- 
^dicular,  and  resolve  the  forces  just  found  into  one  in  the  direction  of  the  joining  line,  one  in  the  direction 


iCAii  Astronomy,  Part  III.,  and^  substituting  for  a:,  y,  z  the  vaiues  —  cos  &,  —  (sin  ^ .  cos  lu  —  «  sino)), 
«^-  (sin  0  .slnto-^tcos  cu),  we  find  the  terms  depending  on  the  Earth's  ellipticity  which  are  to  be  added  to  mf  V 
s^T»  and  m'  -r- «    (See  Physical  Astronomy.)    They  are  rather  complicated,  but  the  only  terms  which  produce 
sensible  effect  are  in  m^ T,  —  M  Te  —  —  !•  2b"tt^  •sinw  .  cosw.cos^.*;  andinm'-r— ,  M(  e  —  —  )  x 

^SV  te^sin  » .  cos  «>  •  sin  ^.     If  we  treat  these  terms  like  the  others  in  the  Treatise  alluded  to,  it  will  easily  be 
Xbund  that  the  resulting  inequality  in  the  Moon's  latitude,  expressed  in  seconds,  (considering  the  sum  of  the 

.    ^  ,,     „  ^,       J  Ti/r  IN  •         4  .  60|*  m      /Earth's  period\«  /  Earth's  radius  V 

[  of  the  Earth  and  Moon  =  1)  is '-  .  e  -  —  .  I  .. — ,    --.   ,  I   I  z-^ p-r I   .  sin  «  . 

»  2       \Moon  s  period/    \Moon's  distance/ 

fc>.8in^  =  —  c — .  4891".  sin  0  nearly.    The  perturbation  in  longitude  is  not  so  easily  calculated. 

(68.)  We  shall  conclude  this  investigation  with  remarking  that  the  differential  equation  of  (01.)  may  be  put  Law  ordta 

^Ls  a  simpler  form  by  assuming y^  b^db:=zp,  and  p  e  =  v ;  substituting  these  values,  gity  which 

d'v       6v            b       dp  mtkeiths 

db^        6*            p      db  theeUipti. 

^^k  form  ofp  which  makes  this  easily  integrable,  (first  pointed  out,  we  believe,  by  Legendre,)  and  which  probably  dl/erant 
^K-iepresents  pretty  well  the  law  of  density  in  the  interior  of  the  Earth,  (giving  a  density  gradually  increasing  to  the  *tnu  in*. 

sin  o  6  tegnble. 

^Kcntre,)  is  p  =  A  — r — ,  A  and  q  being  constant.    The  general  value  of  v  is  found  to  be  C  (sin  qb-^Cf 


-f—  cosg6+C—  — rj  sin  g  6  +  C),  and  determining  the  constants  by  substitution  in  the  equations  fiom 


"^bidi  this  differential  eqrstion  is  derived,  it  is  found  that  e,  or  — ,  = 


\ tan  q  b/ q^b'-      i 


3 


bm  \        tan  q  b/  q*b'      qb ,  tan  q  b 

'     -       tan  g  b       tan"  qb  tau  g  6 

?Ol.Y  2  c 


I 
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SSEw-th.  To  get  the  cllipticity   of  the    surface    we    must  put   b  for  6,    and  if  /=:  1  —  — ? — -,    it  is  found  Ikil     « 

,  ^ ,  \  tan  a  b  -i* 

^-V-^  3/  ^  Mm 

c  =  —  .  ,, .     The  value  ^  =  -  .  -  gives  a  law  of  density  that  probably  represents  nearly  the  \^ 

Earth's  density. 
The  pro-  (69.)     We  shall  now  consider  the  probable  magnitude  of  the  error  which  we  have  incurred  by  neglecting^ 

baWc  error,  the  square  of  the  ellipticity.  We  have  investigated,  accurately,  two  cases  which  may  be  considered  as  extremes 
ensing  from  jj^  ^^^  series  of  laws  of  density,  within  which  the  law  of  the  Earth's  density  is  included.  One  of  these  is,  the 
"^higher  ^^^^  ^^^  homogeneous  Fluid ;  the  other  is  that  of  (18.),  in  which  the  assumption  of  attraction  directed  only  to 
powers  of  the  centre,  amounts  to  the  same  as  (on  the  principle  of  gravitation)  the  assumption  that  the  matter  near  the 
the  ellipti-  centre  is  infinitely  more  dense  than  that  near  the  sufface.  We  shall  exatnine,  then,  how  far,  in  these  two  eeadi» 
bl^'r"^  the  two  principal  results  of  our  investigation  (the  clUptScity  of  forao,  and  Clairaut's  theonmi)  are  true;  ami  ft 
from  Uiose  ^^  ^"^  ^^^™  nearly  true  in  these  cases,  we  shall  conclude  that  they  are  nearly  true  in  the  ease  of  a  deoaHy 
In  the  ex-    gradually  increasing  to  the  eentre. 

treme  cases.  (70.)  First  as  to  the  elUpticity  of  figure.  When  the  Fluid  is  homogeneous,  it  appears  by  the  investigatiom 
If  the  Fluid  extending  from  (14.)  to  *26.),  that  the  figure  Is  aecaraiefy  that  of  «i  elliptic  spheroid.     ¥nien  the  attraeuolk  ^ 


be  bomo- 

the  form  is   ^^  ^^^  external  surface,  using  r  for  the  distance  of  ai^y  point  from  the  centre,  fs 


the  particles  is  neglected  in  comparison  with  the  attraction  to  the  centre,  it  appears  from  (12«)  that  the  equaftbtt 


Let  f'  be  the  corresponding:  line  id  an  eTHptie  spfaettiid  with  the  same  axes  for  the  same  raluea  of  s  andy ; 

j«  4.  yfl       2' 
proceeding  from  the  eqcmtton  — •—'  -f-  -77  s=  1,  it  WiU  be  famA  that 

'Expanding  tne  expressions  fbr  r  and  f'  as  for  as  terms  of  the  order  e^,  it  is  fbttnd  thai  f'  —  f=g-r^^.(«^+y5k 

_— —  W  8  ei         •• 

(61  -  j^  -f-  y*).    This  is  greatest  when  js'  +  y«  =  ■- ,  or  at  latitude  45°  nearly ;  ito  value  is  then  — -  6.     If 

h  =  4000  miles,  and  e  =  — ,  (the  ellipticity  of  the  Earth  that  would  correspond  to  this  supposition,)  this  would  M^ 
580 

24  feet,  a  quantity  quite  insensible.     We  may  conclude,  then,  that  the  theoretical  figure  of  a  heterogeneous  Fhi2d(» 

on  the  principle  of  Gravitation,  would  (since  r  is  less  than  rO  be  somewhat  flatter  at  latitude  45°  than  the  elliptie 

spheroid,  but  that  if  the  circumstances  were  those  of  the  Earth,  the  difi^rence  would  be  insensible  m  meararet  «C 

degrees. 

If  the  Fluid      (71.)  Secondly,  as  to  the  law  of  Gravity  at  the  surface.    In  the  homogeneous  ellipsoid  it  has  been  ibund  (SI;) 

be  infinitely  I 

dense  at  the  ^j^^^^  putting  X  for  the  latitude  of  any  point,  the  Gravity  there  is  proportional  to  ■  — 

diffeTfrom^  Expanding  this  so  as  to  include  the  second  power  of  e,  it  may  be  put  under  the  form  (I  -  c  +  O  {  1  +«*in! 

in  elliptic  3  ^  3  £^ 

spheroid.      X      — •  sin' X COB* X  } ,  or  Gravity  is  proportional  to  {  1  +«  «n«X sin*X  .  eos*  X  }  .    Now  as  Ciairant  8 


theorem  is  commonly  understood.  Gravity  is  proportional  to  {  1  +  -j-  —  e  .  sin'X  }  ,    We  must  then  investigate 
accurately  the  reli^on  between  eand  m.    In  the  equation  of  (2d.)  nake  /=  "-j-^  ^  •  •  XJJif  "^  5  •  ^e  >"^ 

-  .  — —v.,  and  we  find  at  length  — --- —  =  7  c  |  1  —  sktC Y  whence  — -  =  2  c  —  rr  «^»  and  -5-  —  c  =s  e 
7     cot'/  ^14-f»6\70/  2  80  » 

-  —  e*.     Consequently,  according  to  Clairaut's  law.  Gravity  should  be  expressed  by  1  4-  f  c  —  —j  sin*  X;   It 

be  homo,      actually  is  expressed  by  1  +  c  sin*  X —  sin*  X  cos*  X.    We  ought  then  to  increase  Gravity  in  the  homogeMOllS 

Clwraufs     gp|,gj.^,j^|  by  equatorial  Gravity  X  ^s*"'^  (g  <^os'X  -  —  J  in  order  to  make  it  follow  Clairaut's  law.     For 
nearly  true.  ^  ■ 

circumstances  similar  to  those  of  the  Eaiih,  e  must  be  taken  =  — ,   and   the  '  quantity  to  be  added  is  aboat 


1   -   i€ 
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li  eotiil4irial  Gravity       .  .^/     .v         ^  \     rw,i .    .  »  Phvsicai 
$5300 ^  sin»\l  cos*X  —  —  L     Tbis  is  nearly  a  maximum  whea  X  :==  45^  iiiid  it  tlicu  is  nearly      |4„^^ 

Eauth  sup- 
= TiuOOO ^'  *  qufio^ty  barely  sensilile  m  the  most  accurate  pendulum  experiments.  lerogeoeou*. 

When  the  attracliye  force   is  wholly  directed  to  the  centre,  it  appears  (see  12.)  that  tlie  resolved  parts  of 
Gravity  are 

1         J   f  «*  +  ^  I*  +  V*l 

yditig;  ihe  squares  of  these,  observing  that-  z^  ^  H  -  e  *  — t^-^-  -|-  Sc* — rr^y.  and  extracting  the  square 

root,  it  ia  found  that  Gravity  is  proportional  to 

m        ^  MM       *       L  .    .    1.        '^'*'"C«  i"  direction  of «  «    ,  ♦r'  4-  v* 

ftiOtt  the  €ofid^eration  that  sm  \  = ^^ — r-- ,  we  find  — j^  ^  (I  +  4f)oot*X  —  3eooe*\  ^ 

thtis  we  obtain  at  length  that  Gravity  is  proportional  to 

l  +  4T+T?si»*X-  9«'siji*Xcos'\. 

Bui  finom    (12.)  —  =  «   .  .>     *  whence  c  ;^  ,.   ,    t~^  and »is=2c  +  4fi',-— ^  =  5*  +10 <^,  -—  -  c  =  4  c 

t-10  <*,  and  tlierefore  Gravity,  according  to  Clairaut*s  formula*  uyght  to  be  exprefised  by 

. If  the  den- 

1  +  4  e  +  10  e*  .  sin'  K  my  be  in- 

iTe  ought,  therefore,  to  increase  the  actual  Gravity  by  equatorial  Gravity  X  c'sin*X  (9  cos'X  +  1),  in  order  to  greaiat  ths 

9  ^  I      cefjipe. 

It  under  CUiraut's  law.     The  njaiimuro  value  of  this  is  nearly  -—  x  equatorial  Gravity  ;  which,  if  e  =  -— -.  Cliiraut'i 

4  980   Uw  is  nearly 

"         i  I' a  GuantitT  as  small  as  that  found  before. 

150000  '      ^  ^ 

(fUJ)  We  may  conclude,  then,  that  the  following  theoretical  results  may  be  considered  as  suficien  1)  accurate  CoRcftutaos 
rm  b«terog«iwou8  fluid  mass  in  the  crrcumstances  of  the  Earth.  ^»^li  regard 

Tlic  external  surface  has  the  form  of  an  elliptic  spheroid.  '«  ^  ***''**• 

geQCftut 
yS  m         \  ipherotd. 

At  Ae  tatkude  X  Gravity  is  pfopoitioiial  to  I  +  f  — el  sin'  X,  (where  m  is  the  proportion  of  centrifugal  force 

the  Equator  lo  Gravity  al  the  Equator,  and  1  :  1  -f-  e  is  the  proportion  of  the  axes.) 

(73^>  If  a  niaaa of  di^rewl  density  were  placed  any  wliere  in  the  Fluid  it  is  pldn  that  it  would  disturb  all  the  Dt»turbftnc« 
ms  that  we  have  found.  For  a  calculation  of  its  effects  we  shall  refer  to  a  paper  by  Dn  Young,  in  the  Phii.  produced  by 
ma.  for  ll*19»  from  which  we  exUract  the  followin|f  results.  &  &malliiuu9 

Fnhi.  a*  If  a  plumb-line  be  drawn  aside  by  a  sraaD  mass  not  far  below  ihe  Eartlt's  surface,  the  diBlance  of  tlic  Jf*^  ^^i* 

wticfe  tha  greatest  deviations  are  produced,  Is  to  the  depth  of  the  mass,  m  V2~to  1.  surface. 

...  oo-       ^     /   t  disturbinif  mass         ,  depth        \ 

B.  -n*.  «W  of  U,e  greatest  dev«.Uon  ^  .36c  X  ^   (^where  a  =  ^^-^—--,  ^  c  =  g^,..,' ^^,j  • 

C*  Tl>e  greatest  elevation  of  the  general  surface  above  the  sphere  ^  — » 

n        2  a 
Dl  Gravity  at  the  highest  point  will  be  increased  by ^. 

E.  At  Iha  place  where  the  greatest  deviation  of  the  plumb-line  ia  produced,  the  proportional  increase  of  Gravity 

^vf.  to  ibe  deviation  (estimated  as  an  arc  to  radius  1)  as  vjj  to  1. 

We  have  conducted  the  theoretical  investigation  of  the  Earth's  form  by  an  analysis  which,  though  far  from 

^^lf«nt,  ia  sufficiently  powerful  to  master  this  subject,  and  sufficiently  srmpte  to  be  understood  afur  a  common 

^^^^CtnsJiitttance  with  the  Diflerentia!  Calcu!u«,     The  analysis  of  Laplace  we  have  thought  it  desirable  to  exclude, 

^*^ber€  It  is  possible  to  succeed  without  its  assistance.     The  difficulty  of  understanding  the  fundamental  points  of 

^^sat  calculus,  and  the  obscurity  which,  to  those  who  have  given  most  attention  to  it,  has  always  appeared  to  hang' 

^^pott  many  of  its  applications,  (see  Phil  Tram,  J  SI 2,  &c*  and  Cambridge  Trajimciion^  vol  iii.)  will  serve  for 

H       ^:^ixr  apology.     We  have  thus  lost  some  of  Laplace%  results,  (especially  tliose   relating  to  the  form  of  a  Fluid 

I        spread  over  an  irregular  solid  ;)  but  we  have  thonj^it  it  better  to  give  them  up  at  once,  than  to  compose  a  treatise 

I         '^ihich,  to  the  greater  part  of  our  readers,  would  be  (and  that  without  necessity)  unintelligible.     The  reader  whii 

U 


k 
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Figoraof  *  Wishes  to  be  acquainted  with  a  calculus  tlie  most  singular  in  its  nature,  and  the  most  powerful  in  its  anplicotions   Dei 
ibe  Kirih.  tiiat  has  ever  appeared,  is  referred  for  csplanQtion  and  example  to  our  Essay  EiECXfticm',  or  to  the  Vth  Book  of      '^*^ 
^■^-\-^^  the  Mi'camqm  Ci'lcstc.  0< 


Meisuj 


SecUon  3* — ^0?!  tkt  Manner  ofddermining  the  Ft^re  of  the  Earth  ^y  Geodetic  Measures, 


\  The  theory 
•will  upplf , 
■pprozi- 
tnatdy,  to 

'  tihe  Svih*s 


of  Utilude 
found  astro- 
HomicaUj. 


The  investigations  which  we  have  just  given  seem  lo  show  lltat  if  the  Earth  had  been  originally  fluid,  and  if 
the  different  liquids  of  which  it  consisted  had  been  allowed  to  settle  into  a  state  of  rest,  and  if  it  had  then  become 
sciliditied,  and  had  afterwards  been  subjected  to  no  alteration  of  shape,  its  externa!  form  would  be  nearly  that  of 
an  oblate  spheroid.  The  ellipticity  of  the  spheroid,  however,  is  nol  determined;  it  has  only  appeared  that  if  the 
Earth  were  supposed  to  have  been  a  homogeneous  Fluid,  (a  thing  in  the  highest  degree  improbable,)  and  the 
attraction  of  each  molecule  proportional  to  its  mass,  the  proportion  of  the  equatorial  axis  to  the  polar  axis  would 
be  231  :  230  ;  if  the  whole  attraction  were  directed  to  one  attractive  point  at  the  Earth  s  centre*  or  if,  on  the 
same  theory  of  universal  attraction,  the  density  at  the  centre  were  infinitely  greater  than  l!mt  at  any  other  point* 
the  proportion  would  be  5S1  :  5B0  ;  and  if  (as  seems  d  priori  most  probable)  the  density  increased  gradually  to 
the  centre,  and  if  every  particle  attracted  with  a  force  proportional  to  its  mass,  the  proportion  of  the  axes  would 
be  between  these  two. 

^  Now  it  is  plain  that  none  of  these  suppositions  correspond  exactly  to  the  state  of  the  Earth's  surface.  The 
irregularities  tn  its  external  form  are  considerable.  The  height  of  the  mountains  in  some  parts  is  perhaps  equal 
to  -^  of  the  difference  between  the  polar  and  equatorial  scmiaxes.  The  depth  of  the  sea  in  many  places  is  possibly 
much  greater.  Still  the  examination  of  the  Earth's  surface  will  serve  to  verify  the  correctness  of  the  general 
principle  of  Gravitation.  We  may  expect  that  there  will  be  a  considerable  approximation  to  the  spheroidal  form, 
subject  to  irregularities  of  which,  in  some  cases,  the  causes  cannot  be  discovered,  and  in  other  cases  a  probable 
explanation  can  be  given  by  reference  to  the  form  of  the  neighbouring  mountains  or  the  surrounding  country.  If 
(as  some  Fhilusophers  have  supposed)  the  interior  of  the  Earth  be  yet  fluid  within  a  small  distance  of  the  surface^ 
it  is  impossible  that  the  general  form  of  the  Earth  can  differ  very  much  from  that  of  a  fluid  mass. 

The  extent  of  the  watery  covering  of  the  Earth  is  a  circumstance  highly  favourable  to  the  agreement  of  the 
calculated  and  observed  forms  of  the  Earth.  We  may  consider  the  sea  as  a  Fluid,  acted  on  by  the  attraction  of 
the  solid  part  of  the  Earth,  (whose  fonn  does  not  much  ditfer  from  that  of  equilibrium,)  and  by  the  centrifugal 
force,  and  the  reciprocal  attraction  of  its  own  particles.  .  The  irregularities  in  the  Earth's  attraction  will  be  very 
much  smaller  than  those  of  the  Earth's  form  ;  and,  consequently,  the  irregularity  wliich  they  produce  in  the  form 
of  the  sea  will  he  very  much  smaller  than  the  irregularities  in  the  form  of  the  land»  If,  then,  we  refer  our 
measures,  which  must  necessarily  be  made  on  land,  lo  the  surface  of  the  sea,  we  may  expect  an  agreement  of  the 
theoretical  form  and  the  ascertained  measures  to  very  considerable  exactness. 

It  is  natural,  therefore,  that  in  making  Ihe  comparison  we  should  begin  by  discussing  the  properties  of  the 
spheroid.  By  combining  with  them  a  consideration  of  the  practical  exactness  which  it  is  possible  to  attain  in  the 
different  measures,  vi'e  shall  be  able  to  choose  the  kind  of  measure  which  is  best  adapted  to  our  purpose.  And  by 
calculating  from  different  com  binalious  of  measures  the  length  of  the  Earth*s  axes  and  the  value  of  its  ellipticity* 
we  can  infer,  from  tlie  agreement  or  discordance  of  the  results,  the  correctness  or  incorrectness  of  our  original 
assumptions, ' 

We  have  explained  in  the  first  section  the  general  principle  upon  which  the  Earth's  form  is  ascertained  by 
measures.  If  the  distance  between  two  points  can  be  found,  and  if  the  angle  can  be  found  which  is  included 
between  the  verticals  drawn  at  these  points,  the  distance  of  the  intersection  of  those  verticals  can  be  found  ;  and 
this  is  the  same  as  the  radius  of  curvature  of  tlie  curve  joining  those  points.  The  lengths  of  the  extensive  arcs 
which  have  been  used  for  this  purpose,  have  always  (with  one  exception)  been  ascertained  by  geodetic  operations^ 
for  a  general  idea  of  which  we  refer  the  reader  to  the  Essay  on  Trioonometry,  §  IX,.  and  which  we  shall 
explain  with  greater  minuteness  in  the  following  section.  For  the  mere  measure,  the  general  direction  of  the 
chain  of  triangles,  or  the  direction  of  tlie  line  joining  the  extreme  points,  is  a  matter  of  perfect  inditference-  But 
there  are  practical  considerations  which  require  us  to  fix  on  one  of  two  directions.  The  ktitudcs  of  the  places  P 
and  Q,  fig*  18,  whether  on  the  same  meridian  or  not,  are  the  complements  of  the  angles  pFs,  q  Qs,  respectively, 
which  are  included  by  the  verticals  at  the  places  and  the  lines  drawn  to  the  celestial  Pole.  And  if  S  be  any  star 
which  can  be  observed  at  both  places  the  angle  fPpr::fPS  +  S  Fp,  and  sQq^  sQS  +  SQq;  considering', 
therefore,  the  angles  «  Q  *,  »P  *,  as  equal,  the  difference  of  latitudes  is  the  same  as  the  difference  of  S  P;?,  S  Q  q^ 
That  is,  it  is  the  same  as  the  dilference  of  the  zenith  distances  of  the  same  star  at  the  two  places,  and  can^ 
therefore,  easily  be  found.  Now  if  the  places  P  and  Q  be  on  the  same  meridian,  their  verticals  will  intersect  in 
some  point  D,  and  the  difference  of  latitudes,  which  is  the  difference  ofsQq  and  *  Pp,  or  (P  r  being  parallel  to 
Q  q)  the  difference  of  s  P  r  and  iTp»  is  equal  to  r  Pp,  or  Q  D  P,  the  angle  contained  by  the  verticals*  The  length 
PQ  being  known  from  measures,  and  the  angle  P  D  Q,  or  the  difference  of  latitude,  being  found  by  observfttigiift 
of  the  zenith  distances  of  a  star,  the  length  ofP  D  or  Q  D,  or  the  radius  of  curvature,  is  found. 

Again,  ifT  and  V,  fig.  19.  be  two  places  on  different  meridians,  and  if  planes  be  drawn  through  these  places, 
and  through  the  axis  A  C  of  the  Earth,  the  angle  made  by  these  planes  (or  the  difference  of  longitude)  may  be 
determined  astronomically.  For  in  consequence  of  the  incliiialion  of  the  planer,  the  place  T  will  be  brought 
by  the  Earth's  motion  under  the  celestial  meridian  passing  through  some  known  star  sooner  than  the  place  V  j 
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•nd&stlie  Earth's  rotatory  motion  h  uniform,  the  dtfieretice  of  time  will  serre  to  measure  the  anp^lc*  If,  then# 
wc  compare  by  any  means  the  clocks  at  the  two  places*  and  ol>serve  the  times  imljcated  hy  these  clocks  at 
the  passa^  of  the  same  star  over  the  meridians,  the  angle  between  the  planes  can  be  ascertained*  Now 
irinsteabdof  Twe  have  a  placed  whose  latitude  is  the  same  as  ihat  of  V,  and  if  we  draw  V  W,  <  W,  perpen- 
dicular to  the  ajts,  the  angle  between  the  planes  will  be  the  sa^me  as  the  angle  VW<.  The  distance  Yt  being- 
measured^  and  the  angle  V  W/,  or  the  difference  of  longitude  being  found,  the  length  of  V  W,  or  t  W,  or  the  radius 
of  a  parallel^  is  found. 

Either  of  these  measures  then  will  give  the  length  of  a  line  that  will  assist  materially  in  determining  the  Earth's 
fcrrn  and  dimensions.  But  they  cannot  easily  be  combined.  Both  have  been  extensively  used  ;  but  the  difference 
oC latitude  can  be  ascertained  with  so  much  greater  accuracy  than  the  difference  of  longitude,  that  measures  of 
file  former  kind  have  generally  been  relied  on. 

Now  in  practice  it  is  found  extremely  difficult  to  determine  with  accuracy  the  direction  of  any  one  line  with 
mpect  to  the  mcndian,  or  the  azimuth  of  any  station  with  respect  to  any  other  station.  We  must,  therefore, 
always  consider  that  we  are  liable  to  a  small  uncertainty  in  the  direction  of  a  side  ofoneof  the  triangles^  and, 
consequently,  in  the  general  direction  of  the  chain  of  triangles,  which  depends  entirely  on  this  line.  And  we 
must  choose  the  direction  so  that  a  small  error  may  produce  the  smallest  possible  effect  in  the  line  to  be 
roea«ured- 

Now,  in  fig-  20,  let  P  Q  be  the  meridian,  P  the  first  extremity  of  the  chain  of  triangles,  X  the  last ;  let  X, >, 
T,  y,  be  in  the  circumference  of  a  circle  whose  radius  is  P,  Draw  X  Q,  x^,  Y  R,  y  r,  arcs  of  parallels.  From  the 
uocertainty  in  the  direction  of  the  triangles,  it  is  uncertain  perhaps  whether  X  or  x  is  the  true  situation  of  the 
li^  station.  It  is  uncertain,  therefore,  whether  the  point  in  the  meridian  P  Q,  whose  latitude  is  the  same  as  that 
of  the  last  station,  is  Q  or  q.  But  it  is  plain  that  this  uncertainty  is  much  less  than  it  would  be  if  Y  or  ^  were  the 
situation  of  the  last  station  ;  and  that  by  briuging  the  position  as  near  as  possible  to  the  meridian  P  Q,  the 
tiacertalnty  Q  q  may  be  made  as  small  as  we  please.  The  samf ,  it  will  readily  be  seen,  is  true  with  respect  to  an 
«rc  measured  nearly  in  the  direction  of  a  parallel. 

ft  appears,  therefore,  that  we  must  determine  on  measuring'  an  arc  either  in  the  direction  of  a  meridian,  or  in 
that  of  a  parallel ;  and  that  when  we  have  chosen  between  these,  we  must  make  the  general  direction  of  the  chain 
of  triangles  coincide  as  nearly  as  possible  with  that  of  the  line  that  we  have  chosen. 

We  shall  now,  from  the  properties  of  the  spheroid,  express  the  length  of  the  lines  above  described  in  terms  of 
the  axes  and  ellipticity  of  the  spheroid. 

Lei  fi^.  21  be  the  generating  ellipse  of  the  spheroid,  in  the  position  in  which  its  plane  passes  through  the 
:place  P  ;   P  M  the  normal ;  P  N,  P  W,  perpendiculars  to  the   axes,     Let  B  C  =  a,  A  C  =$  6.     Then  (Conic 

SrcTioxs,  Art,  34.)  N  M  =  -^  C  N.    Also  Pi  being  parallel  to  the  axis»  or  in  NP  produced,  and  MP  being 

produced  to  p^  the  angle p  P#  or  NP  M  is  the  colatitude,  and  P  M  N  the  latittjde  of  P  ;  call  this  L.    Then  N P 

=  MN  tan  L  =-  ^  C  N  .  tan  L.    Now  (Conic  Sections.  Art.  25.)  P N"  s  ^  (a*  -  C  N*)  or  ^  C  N*  .  tan'  L 
or  a  a* 


Dcterrn  I  na- 
tion by 
Gfodetie 


Difference 
of  longi- 
tude ftiund 

cally. 


The  genera! 
direction 
cf  tKe  chain 
of  triangies 
ought  to  be 
eilker  in  the 
meriditn  or 
perpcndi* 
cukr  to  it. 


-  ^  («•  _  CNO,  or  6^ .  C  N'  .  tan*  L  =  a*6«  -  a»6«  .  C  N*,  whence 
or 

«*  a*  cos"  L  a*  coa*  L 


Hfldiui  of 
parallel  jq  «. 
ipherojd, 
expre65«d 

in  terms  of 
the  latitude^ 


CN^rs 


6*  tan*  L  +  a*       i»"  sin'  L.  +  a'  cos*  I. 


»  and  C  N  =^  ^ 


a' cog  L 


V  +  (a*  -  6'>cob;L*  """  ^  ^'  -  ^  {  6-  -(.  (a«  «  i')  cos'  h  }  * 

f  I  +  2  e  +  e*)  coa  L 
Lti  a  =  6  (I  +  e)  ;  C  N  s=  6     ,  - — -  -  If  we  suppose  c  so  small  that  its  square  may  be  neglected, 

Vl  +  (2e  +  c')cos«L  ^  J  6  * 

CN  =  ^  0  +  2  e)  cosL  -  5  ^os  L  (1  +  2  e  -  e  cos*  L)  ;  or  6  cos  L  (1  +  e  +  esin*L).    This  is  the  value  of 
Vl  +  2  e  cos*  L 

P  W,  the  radius  of  the  parallel  passing  through  P. 
If  then  D  be  the  difference  of  longitude  expressed  in  seconds,  of  two  places  on  the  satne  parallel,  and  L  their 
Ahude.  the  length  of  the  arc  between  them  is  6  .  cos  L  (1  +«;-(-  e  sin*L)  D  sin  1^^;  D  sin  T'  being  the  length 
of  the  arc»  which  with  radiuis  I  subtends  the  angle  D".     The  length  of  the  arc  correspondiijg  to  a  difference  of 
longitude  of  P  is  6  cos  L  (1  +  e  -f-  c  sin*  L)  .  3600  .  sin  I"  ;  this  is  called  a  degree  ofparatkL 


Dfgree  of 
parallel  m 
terms  of  th« 
kliiud?. 


{"the  radius  of  curvature  of  the  roeridtan  is  found  by  the  expression 


JiiM 


,  wherej?=CN,y==NP. 


But/  —  3-  (a"  -  «^,  or  i»*  jc*  +  aV  =  ***  ^*  i  whence  —  = ^,  and  — ^  =  ^  -p-^ ;    and  the  radius   of 


a*  cos'  L 


HadtLii  of 
curvature  of 
meridmn.  in 
a  9phernid| 
ei  pressed 
io  lorms  of 
the  Jatitiulr. 


forrature  =-  - —  X  («*  y'  +  &*  ^)  '•     But  we  have  just  found  j^  =  C  N'  or  P  W  s  7^--  ,   ~~=-^  ;  and 

0*  s*  b  sin  L  H-  IT  cos  L 


*  This  angte  m%j  aUo  be  tLEcertaiEied  in  other  w&js,  of  wkich  we  shidl  speak  hereafter. 
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^Si  »'=:PN«=rNBrt«.«L  =  ^  C  N* .  Um*  L  =:  j,-j-,^!^^L_, ,  whence  the  r«llu.  of  cur,alui«  "t 

If  a  =  6  (1  +  f).  the  radius  of  curvature  = Hl+^e+^)_    ^  ^^  .^  ^  .^  ^^  ^^^^^  ^^^^  ^  ai^y  U  Mgkclcd*^ 

the  expression  becomes  6(1+ 2  tf-8«CQ^L),  or&(I  -  e  +3esixi«L.) 

If  then  \  and  \'  are  the  latitudes  of  two  stations  on  the  same  meridian,  and  if  the  difference  between  X  and  X'  hi' 
not  greai,  the  included  arc  may  b^  coiwidfired  as  a  ciccular  arc  whoat  radius  U  the  radius  of  curvature  cofw- 

spondiog  to  the  middle  point  between  them,  or  btl  — «  +  8  «sin«  ^^^i^.     And  if  X'  -  X  be  expressed  ia 

seconds,  the  length  of  the  atc»  subtending  the  angle  X'  -  X,  in  ^  circle  whose  radius  is  1,  will  be  (X'  -  X)  sin  1% 

and,  thenefore,  ;the  arc  of  meridian  or  the  circular  arc  equal  to  it,  will  be  6  (l  —  «  +  3  «  sin*  ^"^     J  .  (X'  —  xy 

DtpmM    siat^    Tbelsi^Aof lkearco9ri«spoiidisgto'adiAreBee«f iatttiudesof  1^ 

mwidauiia  V  2      7 

ttmsof  tlw  sia  T;  this  is  failed 4X  degree  cflaiitude. 

**»«n^  If,  bowever,  the  arc  be  conaiderable  with  respect  to  the  radius,  the  following  process  must  be  u^ed.    If  tw« 

normals  be  drawn  at  points  whose  latitudes  are  L  and  L  -f  ^  L»  they  will  intersect  at  the  distance  6  (1  -  e  -f  S  e 
sin*  L).     Let  f  be  the  are  of  meridian,  df  that  part  included  betwen  the  latitudes  L  and  d  L,  then  df  =  tf  L  X  ( 

(I  ^  €  +  9€m^l4)szbdh  xfl  +  ^  ^  ■2^cos2l\  «ndf-6x  A-f  I  I--^*8in2L\  This  expres- 
sion gives  the  length  of  the  arc  from  the  Equator  to  the  point  whose  latitude  is  L ;  if  then  we  put  X  and  X' 
successively  in  place  of  L,  and  take  the  difference  of  the  expressions,  we  shall  have  &)t  the  length  of  the  arc 
included  between  the  latitudes  X  and  X^ 

&  ( 1  + 1  •  >^^^  -  ^  •  an  2  X'- sin  2  x)  =  6  A  + 1  .  v3x  -  y  cos  xTfl  sin  xTTx^ 

.  /,    .  «       S  e  TT-r^     sin  X'  —  X\    ^ ,     ^  ^ 

H^re  (as  ia  all  expsessions  given  hj  integration)  it  is  supposed  that  X'  •*  X  is  measured  by  its  proportion  to  the 
radius ;  if  expressed  in  seconds,  we  ought  to  put  (X'  —  X)  sin  i^',  and  thus  the  length 

==  6  {l  +  J- .   -  Y  .  cos  VTX .  5!j^^}  X  (X' -  X)  sin  I''. 

From  the  former  expression  it  will  be  seen  that  in  an  oblate  spheroid  a  degree  of  meridian  (found  by  making^ 
H  ^  I  ^  8600)  near  the  Pole,  is  greater  than  one  near  the  Equator,  and  that,  geuerally,  on  increasing  the  latitude 
the  degrees  increase.  The  general  fact  of  the  oblateness  of  the  Earth  will,  therefore,  be  proved  by  the  augmen- 
tation of  degrees  in  approaching  the  Pole ;  a  diminution  would  show  that  the  Earth's  form  was  prolate. 

The  length  of  the  axis,  and  the  oblateness,  may  thus  be  found  from  two  measures.     Suppose  X  and  X'  the 
latit«d«i  cSPtbe  exAntme  poinls  of  one.  aic,  'whose  leagth,  as  determined  by  measures,  ^  A ;  suppose  /i,  f/,  and  Bp . 
the  extreme  latitudes  and  measured  length  of  another  arc.    Then 

deter«incd                                                               (V  -  5.)  sSn  1^  =  *(,' "  '  "*"  "^  '  ""   "«~> 
lOManiM  of  B  /  -#t'+/«\ 

meridiaa  -~ fL__ -.     (l  -  e  +  Sesin'C-—^  I 

A  B  «    . /"  .  ,^'  +  >-        .  tf^+J\ 

•N  TTi — XV   -    *^  ""  r-1 ^— : — 7Ti  =  8c6  I  sm" — ;; sm' — r — ]• 

(X'  —  X)  sm  I''      0*'  -  /i)  sm  1''  \  2  2    / 

The  value  of  h  will  be  found  nearly  enough  by  neglecting  e  in  either  equation ;  thns    6  s  777 — r-r— : — ryz  or 

QA.  ^  Kj  Sin  X 
n 

=  T-, T— : — 777'     Considering  this  then  as  known,  s 

On'  -  /*)  am  1  ,  ^ 

A  B 


(V  ^  \)  sin  1^^       (/*"  -  fi)  sin  V, 
Now,  if  an  error  should  be  committed  in  measuring  either  A  or  B,  (he  iafiuenee  of  this  error  on  the  value  of  e  would 
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sirt«^  — gitt^-      ■     )     It  would  be  greatest  when  the     ibn  by 

^  *       /  Geodetic 


I 


divisor  W&9  least ;  and  ^ee  verfa.     The  most  favourable  combination,  or  that  which  would  maVe  sin' 

^  $ja«  ^.  '   if  greatest,  would  be  one  arc  of  which  the  middle  was  under  the  Equator,  and  another  of  which  the 

V  _L  X  **'  +  /* 

miffdle  was  at  the  Pole,     The  latitudes  of  the  middle  points,  or  — ^ —  *nd  — '-^,  being  then,  respectively, 

W*,  and  0,  the  quantity  sin«  — ^^ sin*  —  L     If  the  middles  of  the  two  arcs  have  nearly  the  same 

lotiliide^  the  divisor  will  he  so  small*  and  the  consequent  influence  of  errors  so  great,  that  no  dependence  can 
be  placed  on  the  value  of  e  so  determined.  In  general,  the  arcs  shnuld  be  separated  by  as  wide  an  interval  as 
nosible.  Noadvanlage,  however,  is  gained  by  measuring  an  arc  beyond  the  Eqnator;  a?,  on  any  supposition 
upon  which  investigations  can  be  made,  the  degrees  of  meridian  in  South  lalitnde  ought  to  be  equal  to  the 
decrees  of  meridian  in  the  same  North  latitude.  U  is  scarcely  necessary  to  menttim  that  if  the  arcs  are  long, 
■ad  measured  witli  accuracy*  two  equations  should  be  made  of  the  form 


V  -f  X    Measuref. 


J,   fi  ^  *^  3e  --— •     sin  V  -  X) 


(V  -  \)  sin  1" 

and  should  be  rigorounly  solved  for  the  determination  of  h  and  t. 

An  arc  of  meridian,  and  one  of  parallel,  may  also  he  combined  for  the  same  purpose, 
lit  of  meridian  we  shall  have  the  equation 


For  from  a  measured 


A  =  6(l-e+  Sesint^^^Vv*  X)Bin  l". 


Afld  if  D  be  the  difference  of  longitude  (in  seconds)  between  two  places  on  the  same  parallel,  whose  tatitude 
s  L.  and  if  the  measured  distatice  ==  C»  we  shall  have  the  equation 

C  =  6  cos  L  (1  +  e  H-  esiu'X)  D  sin  l^* 
Wkhence 

^^— .?_..^^^5r(3sin«^^-sin^L-2). 


(V- X)sin  1''       D  cos  L  sin  1" 


2 


EHipticity 
deWr  milled^ 
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_  Qf  -  \)  MnV^       D  cost  sin  l^  _  DcosLsJnP"^       q^'-V\  sin  1" 


(3  sint  ^lil^  _  ain»  L  -  2)*  h{vL^  sin"  L  -  3  sin*  ^^^ 


\  before,  6  may  be  taken  =^ 


(X'  -  X)  sio  1' 


,  ores 


BeosLsml^ 


The  denominator  will   be    greatest  wnen 


«iA  L  is  nearly  =  I,  and  sin  ^  ^~     =  0,  or  when  the  arc  of  parallel  is  near  the  Pole*  and  that  of  meridian  near  the 

X^4-  X 
X({fttl0r.     It  win  be  least  when  sin*  L  is  nearly  equal  to  3  sin*  •  — 5—  —  2 ;  such  a  combination  ought  tliere- 

fbit  to  be  ftvolded.     If  both  arcs  be  measured  in  nearly  the  same  latitude,  the  divisor  is  2  —  2  sin*  L»  or  2  cos*  L. 

'  soeh  measures  a  place  near  the  Equator  should  be  chosen. 
'Ill  the  coTOparison  of  two  arcs  of  meridian,  it  appears  that  the  greatest  divisor  is  8  6;  in  the  comparison  of  one 

^  of  meridian  and  one  of  parallel,  the  greatest  divisor  is  also  3  6,  It  would,  at  first  sight,  appear  tli at  these 
ieDnbtiifttton5;  were  eqtmlly  advantageous.  But,  in  fact,  the  difference  of  longitudes  cannot  be  ascertained  with 
in  great  exactness  as  the  dillercnce  of  latitudes,  and  larger  errors  may  be  expected  in  tl)e  numerator  when  the 
^BK.  of  parallel  is  used,  than  when  only  arcs  of  meridian  are  employed.  On  this  account  the  principal  retiatioe  is 
]ilmced  on  the  comparison  of  meridian  arcs.  We  believe  that  two  arcs  of  parallel  have  nefer  been  compared  ; 
liut  it  is  plain  that  if  they  could  be  measured  with  sufficient  exactness,  two  arcs  of  parallel  might  be  used  to 
^etemiine  the  axis  and  ellipticity, 

Instead,  however,  of  using  two  measures  in  the  way  which  we  have  described,  every  new  measure,  when  the 
elements   of    the   Eartli*s    form    have    been  approximately  determined,   may  be    employed  for  tlie  purf>ose  ^  Elements  of 
correcting  previous  determinations.     This  method  is  now  extensively  used,  as  it  bears  great  analogy  with  the  EarLh's 
(rrocess   commonly  employed  in  correcting  other  astronomical  elements;  we  shall  therefore  describe  it  here*  ^"f"'"^ay1>e 
fty  methods  which  we  shall  discuss  in  the  next  section,  when  two  points  are  connected  by  a  chain  of  triangles,  ^fo^,^*^oc^ 
^ml  ibc  latitude  of  one   is  known,  the  latitude  of  the  other  can  be  calculated  with  assumed  dimensions  of  the  measures. 
£arth«     Out  this  latitude  may  also  he  observed ;  if  the  observed  latitude  differs  from  that  calculated,  it  shows 
^it  iKe  assumed  dimensions  are  erroneous.     Suppose,  now>  h  and  t  to  be  the  assumed  axis  and  clhpticity  ; 
^  -f  ^6,  and  tr  +  ^e,  the  real  axis  and  eccentriciiy  ;  X'  ihe  calculated  latitude  of  the  secoad  point,  X'  -{-  ^  X'tU* 
^  1  latitude.     Then  the  first  calculalion  being  made  for  a  sphcroidi  we  have 
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ilM  Ewth.  Measured  arc  =  5  f  1  +  —  -  —  .  cos  V  +  X  .  ——^1  x  (X'  -  X)  sm  l". 

And  as  the  same  arc  corresponds  to  the  observed  latitudes  on  the  spheroid  really  existing  we  have  (omitting  i  X' 
in  cos  X'  +  X  .  —^7 — r — ,  in  which  it  makes  no  sensible  difference) 

Measured  are  =  (6  +  « t)  {l  +  '-^^(l  -  S  cos  V+T.  !1^^-^M  (\'~\  +  6\>)  sin  l". 

Taking  the  diftrence,  and  neglecting  the  products  of  ih,ie,i  X',  

0  =:  {  (X'-X)  a  6  +  6  a  V  }  Yl  + -i  -  ^' .  cos  V  +  X  .  5!^^^)  sin  l» 

+  6  (X'  -  X)  Q  -  I  .  cos  XTTX  .  "l^[_~^^ .  a  g.  sin  l". 


Whence 


Form  of      Of  (as  « 18  small) 

equations  of 
condttioD. 


dX'     ,  d& 


x'-x'^T"*' 


1  —  3 .  cos  X'  +  X 


sin  X'  —  X 
V  —  X 


2-f-c  — 3«.cosX'  +  X. 


sin  X'  —  X 
X'  -X 


V,2         2 


cos  X'  -j-  X . 


a  V  -  X\ 
H'-X  / 


de. 


Deviationi 
from  the 
•elliptic 
fonn. 
Distimthu 
rity  of  Nor- 
thern and 
Sontheni 
bemi- 
upherei. 
Earth's 
form  not  a 
solid  of  re* 
volution. 


Form  gene- 
rated by  the 
revolution 
of  a  curve 
differing 
from  the 
ellipse. 


Indicated 
by  the  com* 
parison  of 
three  meri- 
dian arcs. 


Or  by  the 
compirison 
of  two  me- 
ridian arcs 
with  an  arc 
of  paralleU 


Every  measure  gives  an  equation  of  condition  of  this  form ;  these  are  to  be  used  in  the  same  manner  as  similar 
equations  in  other  astronomical  investigations.     A  similar  process  can  be  extended  to  arcs  of  longitude. 

Hitherto,  inthe  whole  of  this  section,  we  have  supposed  the  Earth's  form  to  be  a  perfect  spheroid.  We  shall 
now  consider  the  indications  which,  using  the  same  observations  and  the  same  measures,  would  show  the 
existence  of  some  deviation  from  that  form. 

■  If  the  Northern  and  Southern  hemispheres  of  the  Earth  were  dissimilar,  the  radii  of  curvature  in  corresponding 
North  and  South  latitudes  would  be  unequal,  and  therefore  the  lengths  of  degrees  in  corresponding  North  and 
Sooth  latitudes  would  not  be  the  same.  Conversely,  if  it  is  found  that  the  length  of  a  degree  in  any  North 
latitude  is  not  the  same  as  that  in  equal  South  latitude,  we  must  conclude  that  the  Northern  and  Southern  hemi- 
spheres are  not  similar. 

If  the  Earth  were  not  a  Solid  of  revolution,  the  diflferent  meridians  would  beditferent  curves,  and,  therefore,  at 
the  same  latitude,  but  in  different  longitudes,  the  degrees  of  meridian  would  be  unequal.  The  parallels,  alio, 
would  not  be  circles,  and,  consequently,  different  degrees  of  longitude  on  the  same  parallel  would  have  different 
lengths.  An  inequality  then  either  in  tJie  degrees  of  latitude  or  in  those  of  longitude,  depending  on  the  difference 
of  longitude,  will  show  that  the  Earth's  form  is  not  one  of  revolution. 

But  the  Earth's  form,  even  though  perfectly  symmetrical,  may  be  formed  by  the  revolution  of  some  figare 
differing  from  the  ellipse.  The  generating  curve  for  instance,  as  AQ  D,  fig.  21,  may  project  between  A  and  D 
above  the  ellipse  which  has  the  same  axes.  This  deviation  of  form  would  be  thus  discovered.  It  is  plain  that 
at  A  and  D  the  curvature  is  diminished,  or  the  radius  of  curvature  increased ;  and  at  Q  the  curvature  is 
increased,  and  the  radius  of  curvature  diminished.  Consequently,  the  length  of  degrees  near  A,  and  near  D»  la 
greater,  and  near  Q  it  is  less,  than  in  the  elliptic  spheroid.  In  the  spheroid  the  degrees  at  Q  are  longer  than 
those  at  D,  and  shorter  than  those  at  A.  Consequently,  the  difference  of  the  length  of  degrees  at  Q  sdod  D,  it 
diminished ;  and  the  difference  of  those  at  Q  and  A  is  increased.  The  ellipticity  (as  is  easily  seen  in  the  formolae 
above)  is  found  by  dividing  the  difference  of  degrees  in  different  latitudes  by  a  coefficient  depending  only  on 
the  latitude  This  process  is  properly  applicable  only  to  an  elliptic  spheroid ;  but  if  we  use  it  for  such  a  curve  aa 
A  Q  D,  it  ia  dear  that  an  ellipticity  greater  than  the  true  value  will  be  found  where  the  difference  of  degrees  ia 
greater  than  in  an  ellipse,  and  less  than  the  true  value  where  the  difference  is  less.  Consequently,  by  comparing 
two  arcs  measured  at  D  and  Q,  and  using  the  elliptic  formula,  we  should  get  an  ellipticity  smaller  than  tha 
troth ;  by  comparing  those  measured  at  Q  and  A  we  should  get  a  value  greater  than  the  truth.  Conversely,  if 
the  comparison  of  arcs  near  the  Equator,  and  arcs  in  middle  latitudes,  give  a  smaller  value  of  the  ellipticity  than 
the  comparison  of  arcs  in  middle  latitudes,  and  arcs  near  the  Pole,  we  shall  be  entitled  to  conclude  that  tha 
Earth's  form  projects  at  middle  latitudes  beyond  the  elliptic  spheroid  which  has  the  same  axes.  If  the  diffiBrenca 
be  of  the  contrary  kind,  we  may  conclude  the  Earth's  form  to  be  more  flattened  at  middle  latitudes  than  tha 
ellipse  which  has  the  same  axes. 

llie  same  deviation  from  the  elliptic  form  might  also  be  discovered  thus.  By  a  projection  at  Q  above  tha 
elliptic  form,  the  degree  of  parallel  pasnng  through  Q,  would  be  made  greater  than  in  Uie  ellipse  at  the  aama 
latitude.     Suppose  the  latitude  of  Q  to  be  45^  and  suppose  that  two  meridian  arcs  were  measured  of  which  the 

A 


middle  points  were  in  latitudes  0^  and  45%  respectively. 

C 


For 


in  the  other  '^;  and  for 


D  cos  L  sin  1'' 


putg. 


-r^-. — ^N   .    ,,/  in  the  equatorial  arc  put  f,  and 
{X'  —  X)  sm  1"  ^  _      r     y 

Then  the  values  of  the  ellipticity  found  bv  comparing  eadiaf 
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the  meridian  arcs  with  the  arc  of  long:itude  would  be  as 
MUiws  : 

2      ^  *    / 
by  the  Eouatorial  arc  -  .  — r — » 

DO 

by  the  other  2     ^-j^- 

Now  g  and  /  are  greater  than  in  the  elllpBe,  and/'  is 
Icssi,     The  ellipticity  therefore  given  by  comparing  the 
arc  of  parallel  with  the  Equatorial  arc  of  meridian,  might, 
or  might  noi,  he  loo  ^reat;  but  thai  ^iven  by   com- 
paring it  with  the  other  arc  would  certainly  be  much  loo 
great.     That  is,  a  larger  value  of  etliptieity  would  be 
S)und  by  comparing  (he  arc  of  parallel  with  ihe  arc  of 
meridian    in   latilude  45^  than   by  comparing  it  with 
one  measured  across  the  Equator.     If  then   we  find, 
oa  comparing'  an   arc   of  parallel    nearly   in   latitude 
45*  with  arcs  of  meridian  near  the  Etiuator,  and  near 
IsUmde  45^.  and  applying  the    elliptic   formulae,   that 
the  first  comparison  gives  a  smaller  value  for  the  ellip- 
ficity  than  the  second,  we  may  conclude  that  the  Earth's 
lurfaee  at  latitude  4&*is  further  from  the  centre  than  if 
Uieform  were  that  of  an  elliptic  spheroid. 

Having  thus  explained  the  mode  of  using  measures 
of  meridians  and  parallels  for  the  determination  of  the 
Earth's  Figure,  we  shall  now  proceed  to  give  an  account 
oflhe  principal  measures  which  have  been  made. 
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It  will  not  be  expected  that  we  should  lay  before  our 
rcairkrs  a  complete  account  of  all  the  measyres  that 
hate  been  made.  Our  limits  will  not  allow  this;  nor 
is  h  by  any  means  necessary.  It  is  our  object  to  give 
vath  information  as  will  enable  any  one  to  understand 
the  calculations  of  the  several  arcs,  to  appreciate  their 
ciACtnes9»  and  to  estimate  their  importance  as  con- 
ducing to  our  knowledge  of  the  Earth's  form.  We 
thalt  touch  lightly  on  those  measures,  which  though  on 
a  large  scale,  have  not  been  conducted  with  the  extreme 
care  requisite  in  such  delicate  operations,  but  we  shall 
describe  fully  the  methods,  and  explain  accurately  the 
theories  of  those  which  have  been  adopted,  almost  by 
general  consent,  as  the  only  ones  proper  to  determine 
Uie  Figure  of  the  Earth,  For  details  we  must  refer  to 
the  original  accounts. 

Of  the  rough  estimations  of  the  Greek  Astronomers^ 
and  the  somewhat  less  rough  measure  of  the  Arabian 
Caliph,  we  have  given  in  the  first  section  as  full  an 
account  as  they  deserve.  The  still  more  accurate  mea- 
aitrea  of  Femei  and  Norwood  have  received  sufficient 
alteoUof).  As  specimens  of  attempts  made  betbre 
good  instruments  were  invented,  or  refined  theories 
formed,  they  are  curious  ;  and  their  results  are  not  so 
inaocarate  as  might,  at  first  sight,  be  expected.  Bui 
Ihe  great  principle  of  tri angulation  was  then  unknown  ; 
and  liitte  reliance  can  be  placed  on  the  measures  in 
which  this  was  not  adopted.  We  shall  commence  with 
a  general  account  of  the  methods  followed  in  those 
mcastires  in  which  tri  angulation  has  been  used. 

The  first  part  in  order  of  calculation  (though  not 
always  the  first  in  order  of  time)  is  the  measure  of  a 
base.  The  method  which  has  generally  been  pursued 
is  something  like  this.  The  extremities  being  chosen, 
(the  requisites  of  which  are,  a  sufficient  distance,  as  four 
or  five  miles  on  a  pretty  level  plam,  and  the  power  of 
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seeing  the  same  two  signals,  or  at  least  one,  at  each 
extremity,)  a  telescope,  mounted  like  a  transit  instru- 
ment, jji  placed  at  one  extremity,  and  an  ubberver,  by 
means  of  it,  is  enabled  to  direct  an  assistant  to  fix 
stakes  in  a  straight  horizontal  line,  or  rather  in  a  ver- 
tical plane,  on  the  whole  length  of  the  base  line.  These 
serve  as  guides  in  the  actual  measure.  The  base  is 
sometimes  measured  roughly  witti  a  common  chain,  to 
prevent  any  serious  error  of  omission  in  the  suhsequeni 
measure,  and  to  point  out  the  places  at  which  it  is 
necessary  (in  some  methods)  to  fix  posts  for  the  accu- 
rate measure. 

For  this  purpose  fir-rods  were  universally  em  ployed  till 
the  commencement  of  the  English  survey.  From  some 
experiments  made  by  General  Roy,  it  appeared  that 
they  were  sul^yect  to  considerable  alterations  of  length 
from  moisture ;  they  were  laid  aside,  and  glass  tubes 
(and  ultimately  a  steel  chain)  employed.  But  the 
reader  must  not  suppose  that  ther^e  alterations  had 
never  been  observed  before,  or  that  the  base-measures 
anterior  t*>  this  time  were  affected  by  the  errors  which 
they  would  occasion.  It  was  usual  in  the  forme  r  mea- 
sures to  keep  an  iron  rod  of  a  toise  (a  little  nmre  than 
a  fathom)  in  length,  as  the  real  standard i  and  to  com- 
pare it  several  times  a  day  with  ihe  wooden  rods  with 
which  the  work  was  actually  performed.  As  the  length 
of  the  rods  in  general  was  several  times  that  of  the 
iron  toise,  brass  pins  were  fixed  at  distances  as  nearly 
as  possible  equal  to  the  length  of  the  standard,  upon 
which  fine  dots  were  made.  The  comparison  was  made 
by  means  of  btam-comp€Uses^  (a  long  rod  having  at 
one  end  a  fixed  point  perpendicular  to  its  length,  and 
at  the  other  a  point  attached  to  a  frame  movable  along 
the  rod  by  means  of  a  micrometer-screw.)  The  beam^ 
compasses  being  so  adjusted  by  the  standard,  that  the 
distance  between  their  points  was  exactly  a  known 
length,  the  fixed  point  was  applied  to  one  of  the  dots 
on  the  wooden  rod,  and  if  the  movable  point  would 
not  touch  another  it  was  moved  by  the  micrometer- 
screw  till  it  came  in  contact,  and  thus  the  diJference  o* 
length  was  ascertained  with  great  accuracy*  This  con- 
tinual  comparison  was  very  troublesome,  but  we  appre- 
hend that  little  has  been  gained  in  point  of  accuracy 
by  the  use  of  the  subsequent  methods.  When  this  was 
do  net  it  is  plain  that  the  measured  length  was  the  same 
as  if  it  had  been  efiected  with  the  metallic  standard; 
and,  consequently,  the  same  corrections  for  the  expan* 
sion  or  contraction  of  the  metal  from  change  of  temper- 
ature were  necessary. 

Several  rods  being  provided,  they  were  sometimes 
laid  on  the  ground^  but  more  frequently  were  supported 
on  trestles.  The  end  of  the  first  was  adjusted  to  th« 
extremity  of  the  base  by  a  plumb-line  ;  the  others  were 
in  some  instances  brought  in  contact;  but  more 
frequently  they  were  placed  so  as  to  leave  a  small  in- 
terval, which  was  measured  by  a  small  graduateil 
tongue  or  slider  attached  to  one,  and  which  was  moved 
till  it  touched  the  next.  Sometimes  all  were  placed 
horizontal  by  a  carpenter's  square,  or  a  spirit-level ; 
then,  if  the  ground  was  not  levels  it  was  necessary  to 
suspend  a  plumb-line  from  the  extremity  of  one,  and  to 
make  it  pass  over  a  given  point  of  the  next  Some- 
times they  were  inclined  so  as  always  to  bring  the  endi 
in  contact ;  then  tlie  inclination  was  measured,  and 
allowance  made  for  it  afterwards.  One  principle  was 
adopted  in  every  instance,  (except  that  of  the  English 
chain-measure,)  tliat  at  least  two  rods  should  be  in  their 
2  D 
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pieces  when  a  tlnrd  wms  applied.  Of  the  different  methods, 
we  cannot  say  that  any  one  is  preferable  to  the  others. 

The  arc  being  thus  measured,  and  the  reduetion  for 
inclination  applied,  (if  the  rods  were  inclined,)  and  the 
correction  for  temperature  being  also  applied,  we  have 
the  sum  of  a  series  of  lines  similar  to  the  short  Unea  in 
fig.  22,  measured  with  the  standard  bar  at  the  standard 
temperaliite.  Each  of  these  lengths  onglit  now  to  be 
for  etevaiioD  reduced  to  the  projection  on  some  surface  (the  level  of 
ab<)ve  the  ||^g  g^  ^^5  always  been  chosen)  by  lines  drawn  b  the 
direction  of  Gravity.  If  r  be  the  Earth's  radius  or  the 
radius  of  the  surface  of  the  sea,  (which  is  known  nearly 
enough »)  h  the  elevatian,  the  measured  lengths  imist 
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EedticLion 


be  multiplied  by  the  fraction  ■ 


-HA* 


or  1  —  —  ,  or  they 
r 


must  be  diminished  by  the  part  —  of  tlie  whole.     Ifthe 

surface  slopes  uniformly,  the  niean  height  may  be 
taken  ;  if  it  is  Very  irregular,  it  may  be  divided  into 
several  parts.  The  feduced  length  a  b,  fig.  22,  of  the 
base  A  B,  is  now  found ;  if  the  length  ot  the  chord  be 

required,  it  is  eaatly  found  by  subtracting  3-r— l% 

Siguali,  The  signals  at  the  principal  stations  have  generally 

b«n  ffagataffs*  poles  supported  by  pile**  of  stone«, 
pyramids  of  wood,  broad  plates  of  wood  or  metal  with 
m  hole  through  which  the  sky  was  visible,  or  Bengal 
lights ;  placed  for  the  purpose  on  the  same  spot  aa  the 
k^trument  with  which  the  angles  were  ohserve^l.  Some* 
limes  advantage  has  been  taken  of  church  spires,  wind- 
mills,  &c.,  near  which  the  quadrant  or  theodolite  could 
be  placed;  a  reduction  is  then  necessary,  t*^)  make  the 
angle  such  as  it  would  have  been  ifthe  instrument  had 
been  placed  exactly  on  the  signal.  Thus,  in  hg.  23, 
suppose  E  and  F  signal  stations,  from  which  the  signal 
G  has  been  observed  ;  the  instrument  cannot  be  placed 
at  G,  but  is  placed  at  g  ;  the  lengUi  Gg«  and  the  angle 
OgE,  GgF,  are  observed.  The  real  angle  EG  F  is 
greater  than  the  observed  angle  EgFbyGFg— G£g, 

Off 

And  sin  G  Fg  =  rr-=  sin  GgF*  which  is  easily  calcu* 
v.!  r 

lated,  as  an  approitimate  knowledge  of  G  Fis  sufficient 
Similarly  G  Eg  is  calculated.  Thus  the  angle  is  found 
which  would  have  been  observed  at  G. 
MvBfure  of  '^^^  instruments  which  have  been  used  for  measur- 
ingles  be-  ing  the  angles  are  quadrants,  theodolites,  and  repeating- 
tw«eo  iig.  circles.  When  we  consider  the  various  errors  to  which 
**"*  quadrants  are  liable.  It  seems  strange  that  the  use  of 

whole  circles  should  not  have  been  sooner  introduced. 
But  these  evils  (like  most  others)  can  be  evaded  if 
sufficient  labour  is  bestowed  upon  them.  The  principal 
errors  to  which  they  arc  liable  are,  inequality  in  the 
parts  of  the  graduation ;  and  eccentricity,  by  which  a 
further  apparent  inequality  is  created,  and  the  propor- 
tion which  the  whole  arc  bears  to  the  circumference  is 
vitiated.  The  last  defect  was  discovered  and  measured 
by  placing  the  quadrant  in  a  situation  where  the  horizon 
was  clear,  and  observing  the  apparent  angular  distance 
Verifleatlon  ^^^^  *°  object  A  to  another  B,  from  B  to  C,  and  so  on 
qukdrtnt  ^^  ^  ^E^Di  when  the  sum  of  all  ought  to  equal  360'^* 
The  first  was  found  by  measuring  the  same  angle  on 
different  parts  of  the  quad  ran  t»  or  by  some  equivalent 
method,  When  these  points  were  attended  to,  we 
doubt  whether  the  defccti^  peculiar  to  tlie  quadrant  pro- 


duce errors  of  any  importance.  The  English  theodo- 
lite and  the  French  repeating-circle  are  undoubtedly 
superior,  chiefly  because  the  art  of  making-instruments 
is  improved.  In  respect  of  accuracy  we  should  be 
inclined  to  prefer  the  theodolite;  but  the  portability  of 
the  repeating-circle  is  a  most  valuable  quality,  espe- 
cially in  the  survey  of  a  mountainous  country. 

With  the  quadrant  and  the  repeating-circle,  theangU  Anf* 
contained  between  two  signals  was  observed  ;  with  the  ^^^ 
theodolite,  the  horizontal  angle  was  ol>served^  and  not  J*"' 
the  angle  actually  subtended  by  the  signals,  except  bott 
were  in  the  horizon.  In  some  of  the  earlier  surveys, 
the  true  angles,  unredoced,  were  used,  and  the  length 
of  the  opposite  sides  was  calculated,  and  this  process  was 
continued  through  the  whole  charn  of  triangles-  For 
the  subsequent  calculations,  however,  it  was  necessary 
to  reduce  them  to  horizontal  angles.  Here  it  is  plain 
that  the  sides  of  the  triangles  were  the  actual  lengths 
from  one  station  to  another,  measured  in  straight  lines, 
which  would  be  in  general  inclined  to  the  horizon.  But 
in  most  instances  the  observed  angles  have  been  reduced 
to  horizontal  angles  bj  the  approximate  methoil  given 
in  Trigonometry,  Art.  ISl.  j  sometimes  by  rigorous 
calculations  of  the  triangle,  whose  angles  are  at  the 
zenith,  and  the  two  signals.  Then  the  triangles  were 
generally  calculated  as  plane  ones.  The  accuracy  of  (*^ 
the  English  survey  made  the  diflerence  between  plane  of  i 
and  spherical  triangles  sensible ;  and  the  English  re- 
duced the  spherical  triangle  to  a  plane  one,  whose  sides 
were  tlie  chords  joining  the  stations,  or  rather  Llie  pro- 
jections of  the  stations  on  the  f^pheroid,  whose  surface 
is  the  level  of  the  sea,  by  the  formula  ju  TaiGONo^Exair, 
Art.  182,  The  French  calculated  the  triangles  by 
Legendre's  formula,  given  in  TaiooNOMixav,  ArL  183* 
The  first  of  these  methods  has  been  used  in  the  whole 
of  the  English  survey,  and  in  that  of  India ;  the  second 
has  commonly  been  employed  on  the  Continent  siooe 
the  year  1780.  The  spherical  excess,  it  must  be  ob- 
served, is  the  same  on  a  spheroid  as  on  a  sphere,  where 
the  latitudes  and  diOerence  of  longitudes  of  the  stations 
are  the  same ;  of  this  we  shall  give  a  demonstration 
when  we  treat  of  the  determination  of  dilferences  of 
longitude. 

The  next  step  is*  to  determine  the  direction  of  one 
of  the  sides  with  regard  to  the  meridian*  The  general 
principle  is  tliis.  The  error  of  a  clock  or  chronometer 
with  respect  either  to  solar  or  to  sidereal  time,  may  be 
found  by  means  of  a  transit-instrument,  or  by  obf^erva 
tious  of  equal  altitudes,  or  by  absolute  altitudes  if  the 
latitude  of  the  place  be  well  known,  It  is  easy  to  ca]« 
culate  the  azimuth  of  a  star  or  the  Sun  at  any  given 
time;  and,  consequently,  (the  clock*error  being  known,) 
at  any  given  clock-lime.  And  if  the  star  or  sun  be 
used  when  near  the  horizon,  the  angle  made  with 
another  object  will  not  be  much  a^ected  by  the  uncer^ 
tainty  of  refraction.  At  a  signal  station^  therefore,  the 
angle  made  by  another  signal  with  some  celestial  body 
near  the  horizon  is  observed »  and  the  time  noted ;  by 
applying  the  clock-error  the  true  time  is  found  ;  tlie 
azimuth  at  the  instant  is  calculated  ;  and  by  adding  or 
subtracting  the  observed  angle  the  azimuth  of  the 
station  is  found.  The  Sun,  at  rising  or  setting,  or  tiome 
circumpolar  star,  as  Capelltn  passing  the  meridian 
below  the  Pole,  has  gener  used.     The  azimutb 

of  Polaris,  at  its  extreme  (  .^,  has  heen  observed 

with  a  theodolite ;  or  the  diotaace  of  Polaris  from   t^ 
signal,  when  apparently  nearest  to  it  or  iijrthcst  from  il. 
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with  a  repenting^ciTcle.  The  former  method!  requires 
dSivinely  ^ood  adjustment  of  the  thecxloUte ;  ihe 
letter,  a  very  precise  kiiowledg^e  of  iKe  tiittlufle  tirid  the 
refmcHofi*  The  fotlowinrtP  method  seems  preferable 
where  it  is  practicable.  A  temporary  mark  is  fitted  as 
nearlj  a?  possible  in  the  meridian.  A  transit-insiru- 
in«ftt  i«  adjusted  upon  it,  and  the  transit «;  of  s(ar<;  a  I 
^laiSsreDt  Polar  distances  are  ubBerved.  Tlie  deviaiion 
of  Ihe  trafisjt*instrQment,  or  the  azimuth  of  the  mark, 
on  be  determined  thus  with  extreme  accuracy.  By 
of  ihe  theodolite  or  repeaiing'-circle,  the  angle 
_  een  this  mark  and  one  of  the  signals  can  be  ob- 
Mrred,  and  thus  its  azimuth  can  be  found.  The  Baron 
de  Zach  has  sug-g^ested  the  observation  of  what  he  calls 
!fidiaa  observations  of  the  Sun,  When  the 
ihe  meridian  his  motion  m  azimuth  is  nearly 
iinirurm,  and  can  easily  be  calculated.  Repeated  ob- 
fcnations  can  be  made ;  and  the  time  beiugf  noted,  his 
aiiiiiuth  eau  be  calculated  more  easily  than  when  he  is 
m  tay  other  part  of  his  course.  It  is  necessary  that 
Ibe  clock-error  be  determined  by  traa.sits  of  the  Sun  ; 
hr  ih€  Solar  Tables  (Delambre*s  or  Cadini's)  are  not 
fofUeiliiy  exact  to  give  his  azimuth  at  a  time  deter- 
fd  by  iraitsits  of  stars,  and  the  observation  of  equal 
im  not  sufliciently  accurate.  If  nig^ht -signals 
c^"  "  1.  the  observation  of  a  circumpolar  star  uuder 

ti-  )uld  possess  the  same  advantages  without 

the  sa^rnt  liabilities  to  error. 

^  We  aire  now  able  to  calculate  the  diatauee  qf  the 
pKullels  which  pass  through  the  extreme  stations  of 
the  chain  of  triangles.  This,  in  the  lig^ht  in  which  we 
'hifv  considered  these  measures,  is  the  sole  object  of 
the  stLrvey  ;  but  in  f»oint  of  fact  nearly  all  the  measures 
of  arcs  have  been  parts  of  surveys  fat  mapping  the 
ootintry.  Perhap**  it  is  owing  to  this  circumstance  that 
the  method  of  parallels  and  perpendiculars  has  been  so 
mufh  used.  In  the  first  extensive  survey  of  France 
(af  which  Picards  arc  was  the  beginning,  and  ihe  arc 
measured  and  remeasured  by  J.  Cassini  and  Cassini 
delliury  a  continuation)  an  imaginary  meridian  line 
was  drawn  through  Paris,  and  lines  perpendicular  to  it 
were  drawn  across  the  kingdom  at  inlerYals  of  60,000 
tois«s,  and  chains  of  triangles  were  carried  as  nearly  as 
passible  along  them  ;  which  were  the  foundation  of  the 
grand  survey  of  France.  In  the  English  survey*  meri- 
dian lines  were  traced  through  eight  of  the  principal 
itallons ;  and  though  the  course  of  the  triangles  was 
aiit  particularly  directed  by  them,  the  places  of  all  ihe 
Btations  were  referred  to  them.  It  is  plain  that  no 
method  of  determining  the  situation   of  a  place  could 

•  be  more  convenient  than  to  give  the  distance  from  the 
fwiifT:imt^nt?il  point  along  a  given  line  to  the  foot  of  the 
P'  -ir  passing  through  the  point  in  que«*tion, 

ftij^  v..  ^..*:  the  length  of  that  perpendicular;  it  is  in 
fftct  the  same  as  giving  the  rectangular  coordinates  x 
tad  y  of  the  point,  it  is  also  convenient  for  the  meri- 
dtati  measure.  The  only  point  of  importance  to  be 
attended  to  is,  that  the  perpendiculars  be  not  so  long 
Uial  the  difference  between  the  spherical  length  of  the 
sides,  and  their  length  when  projected  on  the  tangent 
pUne,  (or  rather  the  tangent  cylinder,  which  touches 
thenphere  in  the  line  to  which  the  points  are  referred) 
become  sensible.  Tliis  was  secured  in  the  mapping 
surveys  by  uaing  several  lines  of  reference  instead  of 
out;  aiid  'm  tbeciMkin  of  triangles  used  for  a  meridian 
ni^Mire  thera  is  co  fi^r  that  the  perpendiculars  will  be 
too  long. 


Now  let  fi;^.  "24  represent  such  a  chain  of  triangles 
with  the  perpendiculars  drawn  from  the  stations  upon 
the  meridian  passing  through  A  one  extremity.  Tiie 
length  of  x\  B,  and  its  azimuth,  (or  the  angle  i)  A6,) 
are  known^  and  therefore,  A  b  and  h  B  can  he  found  ; 
and  similarly  Ac  and  c  C.  Through  B  draw  g  B  h 
parallel  to  6  A.  The  angle  A  B  A  is  equal  to  B  A  6, 
and  C  B  A  and  C  B  D  have  been  observed ;  hence 
DB^  =  ABA  +  CBA+CBD«  180°  is  known. 
Also  D  B  is  known;  and  hence  D  §  and  gB  can  be 
calculated.  Adding  Dg  to  ^  rf  or  B  6,  which  has  been 
calculated,  we  have  D  d ;  and  adding  g  B  to  6  A  we 
have  A  d.  These  can  also  be  determined  from  the 
position  of  C  by  the  length  and  direction  of  the  line 
CB  ;  and  if  the  two  results  diflfered  it  would  be  proper 
to  lake  the  mean.  Then  the  meridian  distance  and 
perpendicular  for  F,  would  be  found  from  those  at  C 
and  D ;  and  so  on  to  the  end.  It  must  be  observed 
that  g  B  A  is  not  the  meridian  passing  through  B,  and 
therefore  D  B  g  is  not  the  aztmutli  of  D  as  seen  from 
B  ;  it  differs  from  it  by  an  angle  termed  the  conveT' 
genet  of  jneridianftr  of  which  we  shall  speak  hereafter. 
We  may  also  remark  that  there  is  no  inconsistency  in 
taking  into  account  the  spherical  excess,  while  we  neg- 
lect here  the  diflerence  between  the  lengths  of  lines  on 
a  sphere  or  spheroid,  and  the  corresponding  lines  on  a 
cylinder  ;  the  former  varies,  cmleris  panbu$,  as  tlie 
square  of  the  sides,  and  the  latter  as  the  cube,  and 
therefore,  when  the  triangles  are  very  smaM  in  compa- 
rison  with  the  Earth's  radius,  the  latter  is  smaller  in 
proportion  to  the  quantities  retained  than  the  former. 

Now  let  F  be  the  last  of  the  stations.  The  distance 
A/  is  not  the  distance  between  the  parallels  passing 
through  A  and  F.  For  produce  A/  to  P  the  Pole  of 
the  Earth,  and  describe  a  smalt  circle,  F/',  of  which  P 
is  the  centre.  Then  Af*  is  the  real  distance  Ijetween 
the  parallels,  and  //'  must  be  subtracted  from  the 
ascertained  length  Af,  This  quantity  may  be  calcu- 
lated in  the  following  manner.  Ff  is  part  of  a  great 
circle,  (since  it  is  produced  in  a  vertical  plane,)  P/*'  is 
part  of  a  parallel.  In  fig.  25,  we  have  represented  the 
chain  of  triangles  on  the  surface  of  the  sphere,  or  splie- 
roid  ;  with  the  plane  of  the  great  circle  FfQ  M,  and 
that  of  the  small  circle  F/'  G  N,  intersecting  in  ttie 
straight  line  F  m  G,  Fig,  26  represents  the  plane  of 
the  cincle  P  A  ;  wi  is  the  point  at  which  the  radius  of 
the  great  circle  and  the  small  circle  intersect.  Now 
ff  1=  mf,  iaxifmf  :^  m  f .  UmfKe  =  m  f .  tan 
latitude  off;  or  ^  ^nf.  tan  latitude  of  F  (the  ditl'Kreuce 
being  very  small.)  But  mf  is  evidently  the  versed 
sine  of  the  arc  of  F/to  radius  ILf  and  therefore 


Disttfica  of 
feet  of  per- 
pend icu  I  ar« 
calcalMed.; 


Differenca 
belweeo 
perpenilicU' 
lar  acid 
iimali  circle* 


^ 


Earth's  diameter  * 
consequently, 

^       F/t'^tanlaU  of  F 

Earth's  diameter 
We  believe  that  this  would  be  the  easiest  way  of  mak- 
ing the  calculation.  But  it  ba^  generally  been  done 
thus.  From  the  approximate  knowiedge  of  the  Earth's 
dimensions  find  the  arc  of  a  great  circle  in  degrees  and 
minutes  corresponding  to  the  length  Ff.  Consider 
PF/as  a  right*angled  spherical  triangle,  of  which  ihe 
aide  P/*will  be  determined  by  this  formula, 

COS  P/^  (TaiooNOMETRY,  Art.  105,) 


cosF/ 


2dZ 


tiOO 
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Fi&ure  of  Take  the  difference  between  P  F  and  P/  in  t!egrees» 

the  EarilK  and  from  the  assumed  ractiiis  of  ihe  Earth   convert  it 

•—■^v^*^  into  fathoms.     This    method  appears   troublesome,  it 

requires  log'anthms  of  7  places  ;  that  above  would  not 

require  locfarithms  of  more  than  4  places. 

We  may  now  easily  see  what  is  meant  by  the  con- 
vergence of  mcrtdians.  In  iig  24,  or  2^,  join  PF  by 
an  arc  of  g^reat  circle.  Then  P  F  is  not  perpendicular 
to  Ff,  and  therefore  in  fig.  24  it  is  not  parallel  to  P/. 
Hie  ang:k  is  easily  found  by  solution  of  the  same  spbe- 


Conver- 
gence ©f 
meridians. 


rical  triangle, PF/  thus,  cos  FF/=  .— p-£  (Ti 


tanPF 


RIGO- 


KOMETRV*  Art  109.)     If  now  (as  frequently  happens) 

the  azimuth  of  B  had  been  observed  at  A,  and  that  of 

E  at  F,  and  it  was  desired  to  know  how  nearly  one 

coincided  with  the  result  calculated  from  the  other,  the 

process  to    be  used  would    be  this.      Since  ^F  E  is 

known,  (by  the  antecedent  calculations,)  andAFy*is 

known^  (by  tfie  sohition  of  the  spherical  triang'le  just 

gfiven,)  their  sum  PFE  is  known;    and  this  is  the 

anerle  to  be  compared  with  the  observed  azimuth. 

Belatnbru'i       The  method  invented  by  Delambre,  and  used  in  the 

method  of    measure  of  the  French  arc  commenced  in   1792,  and  in 

ircrnf  nie^.  most  of  the  continental  surveys  since  that  lime,  is  cer- 

ridiatu      '  (""hily  more  elcf^antt  and,  perhaps,  In  some  respects,  more 

convenient  than  that  which  we  have  described.     The 

triangles  were  calculated   as   spherical   triangles,  and 

theretore  the  spherical  excess  was  computed  for  no  other 

puqiose  than  to  discover  the  sum  of  the  errors  m  the  ob- 

9er\  aiion  of  the  ang-les.     When  the  side  a*  and  the  two 

adjacent  angles   B,  C,  of  a  triangle  are  known,  and  its 

area  roug-hly  calculated,  from  which  the  spherical  excess 

^  is  found,  then  A==  iSO  +  x  —  B—  C,  and 


^.    .       Sinff.sinB 
Sm6  =  - — ^-T — ', 
sm  A 


Sin  c  = 


Sin  a  .  sin  B 
sin  A      ' 


where  by  Sin  a  we  mean  the  sine  in  the  circle  whose 

radius  =  R  =  Earth's  radius.     Now  Sin  ^  =  « ; 

a 

and  a  is  a  quantity  whose  logarithm  is  found  easily 

from  the  common  tables,  and  log  — -  is  a  quantity 

that  varies  very  slowly,  and  can  be  taken  from  a  very 
small  table  constructed    for  the  purpose.      Now    the 
general  problem  is  this.     Given  the  Earth's  dimensions 
to  tolerable  accuracy,  the  length  of  A  B,  fi^.  27,  the 
angle  P  A  B,  and  the  latitude  of  A,  to  find  the  differ- 
ence  of   latitudes   of   A  and  B,  the  distance  of  the 
parallels,  the  difference  of  longitudes,  and  the  angle 
r  B  A,     Draw  A  Q  the  normal  at  A,  B  S  that  at  B. 
As  the  Earth*s  form  is  not  sphericaU  these  normals  will 
not  (in  general)  meet  the  rntis  P  S  in  the  same  point. 
Join  B  Q,  A  S ;  and  suppose  that  a  sphere  described 
from  the  centre  Q  witli  radius  I,  cuts  the  lines  QP, 
Q  A,  Q  B,  in  p,  a^  b.     The  angle  at  P,  or  the  difference 
of  longitudes  will  be  the  same  as  the  angle  at  j?;  that 
observed  at  A  will  be  the  same  as  that  atff,  since  each  is 
Aiimuth*t  the  inclination  of  the  planes  AQP,  AQB;  hut  the 
iecoDd  sia-  ^^^]^,  observed  at  B  will  not  be  the  same  as  the  angle 
^'S'cuTied*'  pArt.     For  suppose  the  angle  measured  with  a  theodo- 
isonl"      lite;  its  axis  must  be  vertical;  that  is,  it  must  be  in 
iphere.         the   direction    BS;  consequently  the    angle  which    it 
measures  is  the  angle  made  by  the  planes  B  SA,  BSP; 
whereas pbah  the  angle  made  hy  the  planes  B Q A, 
B  Q  P.      We  have  now   to    inquire.  Are    the  planes 


B  S  A,  B  QA»  equally  inclined  to  the  plane  BPQ  S?  i 
In  general  they  are  not ;  but  we  can  investigate  their  f 
difference  thus.  Draw  A  a'  perpendicular  from  A  on  ^ 
the  meridian  plane  P  B  ;  and  from  of  draw  «'#',  a' ^,  1 
perpendicular  to  B  S,  B  Q.  This  is  more  cleariy  re- 
presented in  fig.  28.  Then  the  plane  A  a'  /  is  perpen- 
dicular  to  B  S,  and  therefore  the  tangent  of  the  angk 

A  a'  1 

observed  at  B  is  -  — -.     Similarly  the  tangent  of  the     ' 

angle  pb a  is —-.,     Hence  tan  pba  :=  tan  &iurle 

at  B  X  -7-c      These  will  be  absolutely  equal  whea 

(fq*  =  aV;  or  when  Ihe  elevation  of  A  actually  ob* 
served  at  B  is  equal  to  the  depression  which  would 
be  observed  if  the  airis  of  the  theodolite  were  in  the  line 
B  0 ;  that  is  Jf  A  be  very  near  the  horizon  of  B.  The 
error  of  the  assumption,  that  pba^  the  angle  ob- 
served at  B,  depends  therefore  entirely  on  this  circum- 
stance, that  a  peq:>endicular  at  A,  when  observed  at 
B,  does  not  appear  perpendicular  Thin,  however,  is 
not  discoverable  by  the  senses  when  assisted  by  the 
best  instrument ;  and,  therefore,  we  may  at  once 
assume  that  pba  is  equal  to  the  azimuth  of  A  as 
observed  at  B»  Now,  in  the  spherical  triangle  bap, 
we  have  given  ^<3t  ^  colatitude  of  A ;  bap  =.  observed 

azimuth;  06=----,  wnose    determination  therefore 
AQ 

requires  a  knowledge  of  A  Q  as  well  as  of  A  B  (if  tlic 

form  be  assumed  to  be  elliptical  A  Q  ==  P  V,  in  6g.  10^ 


^   PR=?1 
RN-  6» 


PE 


e^ 


Ja*cos*\  +  6'sin"X 


=  b{i  +^e  -ecos-X), 


if  we  neglect  powers  of  the  ellipticily)  and  a  small  table 
of  the  value  of  log  A  Q  at  different  latitudes  must  be 
made  :  it  varies  very  slowly.  Then  solving  the  triangle  D 
as  a  spherical  triangle,  fur  which  the  method  in  Trioo-  P^ 
NOMETiiYj  Art.  186.  was  generally  used  hy  Delnmhre, 
and  is  shorter  than  the  accurate  compulation,  we  have 
the  azimuth  P  B  A  :^  p  6  cr ;  and  the  distance  a  b'^  of 
the  parallels  passing  through  a  and  6  ;  whence  the 
distance  A  6'  =:  A  Q  X  flf  is  found.  For  a  survey  of 
meridian  lines  these  two  determinations  (the  azimuth  of 
A  as  seen  from  B,  and  the  distance  in  linear  measure 
between  their  parallels)  are  all  that  are  necessary  ;  but 
as  it  is  always  desirable,  and  in  mapping  necessary,  to 
determine  the  latitudes  and  longitudes  of  Ihe  stationSt 
on  assumed  dimensions  of  the  Earth,  the  following^ 
must  also  be  calculated.  The  difference  of  longitudes 
B  PA,  which  is  the  san.e  as  bpa;  and  the  difference  of 
of  latitudes,  which  is  obtained  by  dividing  the  distance  ^ 
between  the  parallels  by  the  radius  of  curvature  of  the 
meridian  at  the  middle  point,  or  (in  the  ellipse) 

bv 


^6«  sin* 


^1~ 


-|-  a»  cos^ 


,x  +  x/ 


) 


or 


Jl  ^  e+  Sesin'— — \ 


We  will  remark  here,  once  for  all,  that  the  theory  dt' 
the  shortest  lines  that  can  be   traced  on  an  ellipsoid 


f 


f  bttween  two  points  lias  no  appHcalion  to  the  sides  of 
^'  G<H>det!C  triangles,  as  some  writers  have  supposed. 
The  lines  which  determine  the  azimutlis,  &c*  are  the 
lines  which  represent  the  rtiys  of  lig-ht  passing  from 
one  signal  to  another;  and  light  does  not  move  in  the 
shortest  curves  that  can  be  traced  on  ellipsoids,  but  in 
ttraight  lines.  In  conseqyence  of  this,  (as  may  he  ob- 
strxed  in  the  theory  just  given,)  the  truth  or  falsehood 
of  some  of  our  propositions  will  depend  on  ihe  relative 
*  elevation  of  the  signals.  And  in  all  the  more  delicate 
pAfts  of  the  tlieory,  we  must  consider  the  fiignals  as 
beiag  elevated  above  the  curved  surface.  Thus 
Delmmbre  treated  the  subject;  and  thus  it  had  been 
ireited  long  before  in  some  masterly  Papers  by  Dalby, 
iotlie  Phil,  Trans,  for  1791  and  1795,  which  are  tran- 
stribed  in  the  first  volume  of  the  AccGunt  of  the  Trigo- 
itomeirical  Stircey,  If  we  chose  to  take  into  account 
the  terrestrial  refraction,  and  to  suppose  that  refraction 
always  bends  the  light  towards  sunh  a  shorted  line,  we 
oo^t  10  correct  our  results  by  about  y^tli  of  the  dif- 
ference between  them  and  those  obtained  by  the  theory 
that  we  have  rejected ;  but  such  a  refineDient  would 
he  ridiculous. 

We  have  here  given  every  thing  necessary  for  deter- 
mining the  distance  between  the  parallels  passing 
iJirongh  the  extreme  stations  of  the  chain  of  triangles; 
ind  the  Geodetic  part  is  completed.  We  now  come  to 
the  Astronomical  determination  of  the  latitudes  at  the 
eitremities ;  a  determhiation  on  the  accuracy  of  which 
the  exactness  of  the  whole  operation  depends,  and  whose 
difficakics  far  exceed  all  the  difficulties  of  the  other 
determinations 

From  the  description  of  Ihe  general  principle  which 
we  have  given  in  the  1st  section^  and  from  the  for- 
raube  in  the  1 1  Id  section,  it  will  appear  that  if  the  dif- 
ftrmct  of  latitudes  of  the  extreme  stations  be  bpccu- 
tile!y  determined,  the  mdius  of  curvature  at  Ihe  middle 
point  will  be  known;  and,  if  a  small  error  be  committed 
IQ  hxing  on  the  absolute  latitudes,  (from  which  the 
UlJIude  of  the  middle  point  is  found,)  it  will  have 
iko  sensible  effect  on  the  rcsultiirg  tlimeusions  of  the 
E&ftlL  For  if  we  lake  tlie  expression  which  gives  the 
eliipiidty  by  comparison  of  two  measured  arcs, 

A  B 


_  (V  -  X)sin  1^^       ifx'  -/i)sin  V 


0' 


ihich  the  numerator  is    certainly   small,    and   the 

ominator  is  not  generally  small,  it   is  evident  that 

)  falue  of  the  denominator  will  not  be  much   altered 

\*  +  X 
by  %  small  alteration  in  — ^- —  ;  for  instance,  if 


would  only  aUer  the  denominator 


om  3iisinM5'5  to  3  6  sin*  44*^59'.  But  an  error  in 
^'—  X  will  produce  a  very  serious  eflect  in  the  nume- 
miOCi    us  if  V— \=P,  an  error  of    V  will    alter 


to 


36u0bJnr      3540  8^1'^ 


or  will 


increase  it  by  ^^^th  part ;  and  if 


^  „^a^«    Mendian 

(X'  _  X)  sin  1'^  «^cec<18    Meaiures. 


ettects   of  the  error  exceed  it  by  ^^Xa  part,  or  the  tXbl'.t 

resultmg  ellipticity  will  be  seven  times  aj»  great  as  be-  iraponaat/ 

fore.     In  estimating,  then,  the  accuracy  of  the  observa* 

tions  for  determining  the  latitudes,  we  have  no  need 

to  inquire  into  the  exactness  of  the  delerraination  of 

the  absolute  latitudes,  but  only  into  that  of  the  difference 

of  latitudes. 

The  instrument  with  which  the  difference  was  com* 
monly  determined  in  the  surveys  previous  to    1787  is 
the  zenith -sector.     With  this  instrument  the  zenilb-dis- 
taucf^  of  stars  that  pass   near  the   zenith  can  be  ascer- 
tained with  great  accuracy.     At  the  two  extremities  of 
an  arc  the   same  stars  were  observed  at  their  meridian 
passage;  and,  without  any  knowledge  of  their  declina* 
tion,  the  ditference  of  their  zenith-distances  was  found ; 
which   is  equal   to  the  dilTerence  of  the  Astronomical 
latitudes.     As  much  of  the  credit  of  several  of  the  mea- 
sures depends  on  the  capability  of  this   instrument,  we 
shall  give  a  general  description  of  it,  and  of  the  method 
of  nsing  it.     In  fig.  29,  A  B   is  a  bar  of  iron  with  a  Gewiral  dc 
cross-piece  CD,  the  whole  in  one  piece.     The  top,  A,  scription  of 
is  formed  in  such  a  way  that  the  instniment  can  be  ^^"^  wsrHIi- 
turned  half  round  in  azimuth  when  suspended  at  the  "*^^^' 
top,  and  that  the  bottom  can  be  moved  freely  in  the 
directions  D  C,  or  C  D.     It  might  be  made  as  repre- 
sented in  the  figure ;  or  it  might  move  on  a  hinge  tlor 
its  ordinary  motion,  and  in  a  swivel  for  its  azimuthal 
motion.     The  bracket,  or  other  support,  E,  on  which  it 
rests,  is  attached  to  some  firm   part  of  the  building. 
To  the  bar,  A  B,  is   firmly  attached  a  telescope,   F  G, 
At  a  point,  a,  near  A,  is   attached  a  plumb-line,  a  H ; 
sometimes  it  is  fastened  at  a  point  of  attachment  which 
is  movable,  in  order  that,  by  moving  the  point  of  sua* 
pension,  the   plumb-line   may  be  made  to  pass  over  a 
fine  dot  at  a^     The  limb,  CD,  is  graduated,  sometimes 
on  a  circular  arc,  of  which  a  is  the  centre,  and  some- 
times  on  a  straight  line.      L  D    is    a  screw  passing 
through  a  block  strongly  connected  with  the  floor,  and 
acting  with  its  point   against  the   end  D  of  the  piece 
C  D  ;  and  M  N  O  is  a  string  and  weight  pressing  the 
sector  against  the  point  of  the  screw.*     The  method  of 
using  it  is  this.     By  transits,  or  equal  altitudes,  a  clock 
is  regulated  to  solar  or  side  re  a.  I  time  ;  and   then,  the 
time  at  which  celestial  bodies  pass  ihe  meridian  being 
known,  the  meridian  line  is  easily  found  with  tolerable 
correctness.     A  cord  is  stretched  across  the  room,  and  Wcthcd  of 
this  serves  well  enough  (as  great  accuracy  is  not  neccs-  using  die 
sary)  to  direct  the  astronomer  in  fixing  guides  which  tcoith-fec* 
will  compel  the  sector  to  move  in  the  direction  of  the  ^^^ 
meridian.     When  a  star  is  to  be  observed,  the  screw  "• 

IjD  is  turned  till  the  plumb*line  falls  exactly  on  some 
point,  K,  of  the  graduation,  such  that  the  telescope  is 
very  nearly  directed  to   the  star;  and  the  number  of 

^  It  ivill  readily  be  ydcJerstocKt  that  this  descriplion,  and  the  h^m 
betong-iog  to  it,  are  intended  to  illustratle  ouJy  the  getierjkt  principle 
of  thta  inslmmeTit,  and  that  most  of  tbe  details,  which  can  tw  9up- 
plied  without  difficulty  by  tbcwe  conversant  with  instruments,  are 
wholly  omitted.  For  instance,  the  screw  geoertJly  acts  in  a  tqov- 
abte  piece  which  is  clamped  io  any  coof  enteot  posuion,  so  as  to 
diminish  very  much  the  range  of  the  screw*  The  cuiiitri^ctioa  repre 
seated  vu  the  fij^ure  is  probably  tbc  wont  form  la  whicti  the  loilrti- 
metit  has  ever  beea  used* 


^ 
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turns  and  fractions  of  a  turn  (as  shown  by  a  scale  and 
divided  head,  0ot  represented  in  the  fif^re)  are  read. 
When  the  star  enters  the  field  of  view,  the  screw  is 
again  turned,  till  it  appears  to  glide  exactly  along  the 
wire  fixed  in  the  focus  of  the  eye-glass,  and  the  turns 
and  parts  of  a  turn  again  read.  The  motion  of  the 
screw  being  thus  ascertained,  its  value  in  degrees  and 
minutes  is  to  be  added  to  the  value  of  the  graduation^ 
K,  and  thus  the  apparent  ^nlth-distance  of  the  atar  is 
found* 

Now,  it  is  evident  that  this  is  not  the  true  zenith-dis- 
tance, except  the  place  of  the  division  0,  be  quite  cor- 
fect.  It  is  impoe^sible  to  insure  this;  but  it  is  easy  to 
see,  that  if  the  instrument  be  turned  half  round  in 
azimuth,  and  the  same  observation  made,  the  apparent 
zenith-distance  will  be  just  as  inuch  greater  than  the 
true,  as  in  the  furmer  observation  it  was  less.  The 
mean  of  the  two  determinations  will  be  the  true  zenith- 
distance. 

For  accuracy  it  is  indispensably  necessary,  that  the 
telescope  F  G  preserve  the  same  position  with  regard 
to  the  frame  in  the  observations  before  and  after  rever- 
sion. In  the  best  sectors  this  has  been  secured  by 
omitting  the  bar,  AB,  entirely,  and  attachlngthe  limb, 
C  D,  to  the  tube  of  the  telescope.  In  several,  instead 
of  turning  the  screw,  LD,  to  bring  the  wire  upon  the 
star,  the  wire  is  moved  by  a  micrometer-acrew  within 
the  telescope.  And  in  some,  a  graduated  scale  slides  in  n. 
groove  on  the  arm,  C  D,  and  when  the  instrument  has 
been  moved  till  the  star  glides  along  the  middle  wire,  the 
scale  is  moved  by  a  micrometer-screw  till  a  division  is 
brought  under  the  plumb-line,  and  the  reading  of  the 
micrometer-head  is  then  registered. 

We  request  the  reader  to  notice  the  construction  of 
this  instrument,  because  all  the  discordancea  between 
ancient  and  modern  measures  on  the  same  line,  appear 
to  be  owing  lo  the  difference  of  determinations  with  the 
zenith-sector  and  the  repeating- circle.  We  confess 
that  to  us  it  appears  impossible,  when  the  instrument  is 
made  with  any  reasonable  carcj  that  the  error  in  its 
results  can  be  at  all  serious.  The  stars  observed  are 
in  a  part  of  the  heavens  where  the  tremor  and  dancing, 
vhich  generally  aflVct  stara  in  other  positions,  are  sel- 
dom seen ;  there  is  no  uncertainly  about  the  etfecta  of 
refraction  ;  the  telescope  and  the  whole  instrument  are 
not  subject  to  flexure;  the  variation  of  temperature 
produces  no  sensible  effect.  We  may  be  excused  for 
reminding  the  reader,  that  not  only  the  existence  but 
the  magnitude  of  aberration  and  nutation  were  dis- 
covered by  means  of  a  zenith-sector,  and  that  subse- 
quent observations  have  added  httle  to  the  accuracy  of 
the  detennination. 

The  repeating-circle  was  invented  late  in  the  last 
century,  and  was  6rst  introduced  to  the  notice  of 
the  scientific  world  by  its  employment  in  the  French 
part  of  the  survey  for  connecting  the  Observatories  of 
Greenwich  and  Paris.  It  was  again  used  in  the  mea* 
sure  of  the  arc  from 'Dunkirk  to  Barcelona,  conducted 
by  Delambreand  Mechain.  From  this  time,  it  attained 
among  the  French  a  degree  of  popularity  which  can 
hardly  be  imagined.  The  minds  of  Philosophers,  not 
less  than  those  of  Politicians,  seem  at  that  period  to 
have  been  distracted  with  the  idea  of  obtaining  every 
thing  desirable  by  the  application  of  one  sweeping 
principle.  They  imagined  that  the  effects  of  errors  of  divi- 
sion and  errors  of  observation  might  be  entirely  destroyed 
by  reoetiUon,  and  that  no  new  error  would  be  intro* 


duced  in  their  place.*  And  from  merely  reading  the 
French  Works  on  Astronomy,  or  almost  any  other 
Science,  published  early  in  the  present  century,  one 
might  almost  imagine  that  it  was  impossible  to  make 
an  Astronomical  or  Optical  observation  without  a  repeat- 
ing-circle. This  instrtiment,  however,  was  never  much 
used  by  English  observers.  This  has  been  remarked 
by  M.  Littrow,  (in  Zacl/s  Corrr.spondance  AttrunO' 
miqvi,)  with  the  commentary,  "  the  English  are  a  prac-  , 
tical  nation ;"  which  we  believe  to  be  tbe  true  expU- 
nation* 

One  of  the  first  observations  which  shook  the  credit 
of  the  repeating-circle  occurred  in  the   course  of  the 
French  survey  of  1792.     In  consequence  of  the  break- 
ing out  of  a  war  between  France  and  Spain,  Mechain^ 
who  undertook  the  survey  of  the   Southern  part  of  the 
chain,  was  detained  in  Spain.     He  had  before  observed  iM 
the  latitude  of  Fort  Montjouy,  about  a  mile  from  Bar-  ■*€ 
ceiona,  and  he  now  wis»hed  to  repeat  the  observations ;  '^ 
but  as  he  was  not  allowed  to  enter  the  fort,  he  observed  ^^ 
the  latitude  of  Barcelona,  and  connected   it  by  a  small 
triangulation  with   Montjouy.     The  latitude  of  MonU 
jouy,   thys  obtained,  differed  more  than  3''  from  thai 
found  by  observation  at  the  place.     The  chagrin  which 
he  felt  after  attempting  in  vain  to  reconcile  these  ob- 
servations,  undoubtedly   contributed   to  accelerate  his 
death*     It  was  not   till   the   nature  of  the  instrument 
was  better  understood  that  Astronomers  had  it  in  their 
power  to  explain  this  apparent  inconsistency. 

It  is  now  universally  acknowledged,  that  all  repeating-  c5 
circles  are  liable  to  an   error  which  cannot  be  removed  erq 
by    any   number  of  repetitions,    and    which,  on    that  ^ 
aceount.  is  called  the  constant  error  :  **  constante  toute- 
/qIs  jiuqiul  un  certain  point :  car  il  ntjil  souvent  de 
trarufpoTter  tinsirumciit  d'un  lieu  dans  un  autrt^  ou  de 
U  demonkr,    pour  produire  un  chaiiganent  dam    U 
rapport  maierid  des  pieces^  et  par  suite  une  variation 
dans  la  quantitc  de  Verreur,'*     We  cite  this  jiassagc 
from  an  interesting  Memoir  by  M.  Nicollet  on  the  dis- 
cordances above  mentioned,  in    the  Additions  to  the 
Conn,  des  Tenips,  for  1631.     It  contains  nearly  all  tliat 
is  known  upon  the  subject  ;t  for  the  causes  of  the  error 
are  still  in  obscurity.     We  beg  to  refer  the  reader  who 
wishes  lo  inquire  more  accurately  into   the  nature  of 
the  repeating-circle,  to  a  Paper  by  Mr.  Troughton  in 
the   1st  volume   of  the  Memoirs  of  th^  Astronomical 
Society.     The  only  mode  of  observation  which  appears  i 
to  be  a  probable,  but  not  certain,  method  of  removing  i 
the  error  is,  if   the  latitude    of   a  place  is  the  result  < 
sought,  lo  observe  the  aenilh-distances  of  stars  passing      \ 
the  meridian  at  nearly  equal  distances  on  both  sides  of 
the  aenith ;  the  mean  of  the  results  will  probably  be 
near  tbe  truth. 

To  make  this  more  intelligible  we  shall  give  a  shoit 


*  tl  is  said  to  have  t>een  the  opinion  or  a  rdebnted  French  M»lhe- 
malician  engaged  in  the  survey  of  77S7,  that  it  was  no  longer  neces* 
sary  lo  bestow  any  care  on  making  the  triangles  weU'CODditioned^  u 
all  possibttity  of  error  in  the  angles  would  b%  removed  by  the  UM 
of  trie  repeattng-oircte. 

t  In  tbe  Erpoti  da  travaus  relaii/a  a  ia  reconnamanee  ^jfiJr^- 
graphiquc  de§  c6ies  occideniaIe»  deFrance^  p,  86^  M.  Daussy  tliinki,, 
that  the  coaitant  error  in  observing  horizontal  angles  is  propoftiontf 
to  the  angle.  In  ton*  casMj  however,  be  admits  that  tht  obtervvd 
angles  could  not  be  corrected  by  this  hypothesis.  The  Baron  ^e 
Zacb  (CormpondancCf  vol.  ii.)  menlions  a  repcaling-cirele  with 
which  the  observed  angles  decreased  contioiially  ;  and  fcicetiousty 
ioMTiuales,  that  if  he  had  contiuued  the  repetition  of  ob^crxaliooa  of 
a  right  anfr*t  far  •weral  years  b«  should  have  reduced  it  to  noCklDg, 
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It  of  the  mode  of  observin|if  with  this  inatrument 

SO  and  SI   represent  it  as  used   for  finding'  tfie 

Lv  distance  q(  two  objects^  A  aiid  B,  in  any  posi- 

IlioiHv   (the  stand,  &e.,  being-  omitted  for  clearness.) 

Math  tdcsoopes  are  movable  on  the  circle,  which   \s 

gitlMtcd  on  one  side  only  ;   and  the  telescope  on  that 

rries   one,  or   (more    generally)    four  verniers, 

!  oow  in  fig.  30,  C,  the  telescope  on   the  gra- 

side,  is  directed  to   the  ol^ject  B,  and   D,  the 

Other  telescope*  is  pointed  to  A  ;  in  thi^  state  the  ver- 

nier  or  Tcrniers  of  C  are  read  otF.     Then  the  whole 

dfcle  is  turned  ia  its  plane  till  the  telescope  D  (which 

tiw  clamped   to    it)    is   directed  on  B  ;    and  the 

C  is  then  released  and  turned^  while  the  circle 

fised.  till  it  is  pointed  to  A.     It  is  plain  that 

C  has  been  turned  through  an  anp:le  equal  to  twice  the 

angie  sought.     Now  the  whole  circle  must  be  turned 

igam  till  C  points  to  B,  and  D  must  be  turned  till  it 

fOuim  to  A.     Then  the  circle  must  be  turned  again  till 

P  points  to  B,  and  C  must  be  turned  tilt  it  points  to 

A;  when  C  will  have  been   turned  through  four  times 

the  arc ;  and  by  a  repetition  of  this  process  the  arc  can 

be  DauUiplied  any  even  number  of  times.     The  general 

mle  is,  to  move  the  circle  only  in  one  direction,  and 

the  telescopes  only   in  the  opposite  direction.     Two 

ohservers  are  generally  necessary.     It  is  necessary  to 

read  the  verniers  only  at  the  beginning  and  the  end, 

tsecpl  it  is  wished  to  ascertain  whether  the  angles  are 

gtamlly  equal. 

t  For  observing  senith^istances  of  stars,  advantage  is 
taken  of  a  spirit-level  attached  to  the  telescope  D,  and 
tbe  telescope  C  only  is  used.  The  verniers  of  C  are 
ttad.and  then  the  whole  circle  is  Ittrned  in  its  plane 
tili  ted  to  the  starS;  and  D  is  moved  on  the 

cir^  r  bubble  of  the  level  E  is  either  in  the  inid- 

dJf,  or  i»  so  near  it,  that  by  the  divisions  of  the  level- 
leaies  the  error  can  be  accurately  estimated.  Then  the 
aistrument  is  turned  half  round  on  its  vertical  axis,  so 
Asi,  in  fig,  33,  the  face  presented  to  the  reader  is  the 
mgraduated  face;  and  (if  necessary)  the  circle  is 
■oved  till  the  level-bubble  is  in  the  same  position  as 
belbre,  or  ehe  the  error  is  noted  Then  leaving  the 
cirde  and  D  <ixe<1,  C  is  released  and  again  pointed  on 
the  star;  aAcr  which  it  is  necessary  to  look  to  the 
i^fusUiieni  of  the  level.  C  has  now  described  an 
■ijrie  equal  to  twice  the  zenith-distance,  Tfiis  (as  be- 
ioit)  can  be  repeated  any  number  ^f  times ;  the  motion 
rf  Ike  star  in  the  mean  time  must  be  calculated  from 
tbsorj.  Tlie  correctness  of  the  whole  depends  on  the 
foedoesA  of  the  level*  If  the  bubble  is  kept  always  at 
the  middle^  two  observers  are  necessary,  one  to  look 
lluongh  the  telescope,  and  the  other  to  attend  to  the 
leveL  If  the  level-scales  are  read  every  time,  a  single 
dbstrver  is  sufficient.  We  prefer  this  mo<le,  not  only 
fieqairtng  fewer  persons,  but  also  as  being  more 

One  circumstance  which  limits*  the  use  of  the  repeat- 

iig-drcle  is  this.    It  is  impossible  to  place  the  plane  of 

(he  circle  perfectly  vertical.     The  error  of  verticality  in 

MOit  of    the    rcpeating-circlcs  which    we    have  seen* 

•niaot   be  easily  ascertained,    (except   by  observing  a 

Aliemately  by  direct  vision   and  liy  rejection  from 

j«  And  marking  the  time  and  azimuth.)  Suppose, 

V,  In  fig*  34,  Z  is  the  zenith,  8  the   star^   T  S  the 

*  la  Mdne  f»r  Riitcb«0biclVs  Ptpcatinf^ circlet  provjsigs  U  mide 
M 1^  spplicatioD  mod  reireriioa  of  a  crosA^level, 


great  circle  representing  the  plane  in  which  the  circle    Meridini 
and  its  telescope  move  when  the  telescope  is  pointed  to    ^caaurci. 
S.    On  reversing  the  instrument,  T'S  is  the  position  of  ^^^"^^"^^ 
the  plane.     From  Z  draw  Z  T,  Z  T',  perpendicular  to  f.^*''  "?" 
TS,T'S.     Tandr  are    the   highest    points   of  the  canaatbe 
circle  in   the  two  positions ;  and,  consequently,  T',  or  ohicrved 
rather  the  point  corresponding  to  it  in  the  circle,  is  the  ^i'l>  i** 
same  as  T  in  the  other  position.     The  telescope,  there- 
fore, has  been   moved   through  S  T  +  T  S,  or  2  ST ; 
and  half  of  this,  or  S  T,  is  the  estimated  zenith-distance* 
To  find  how  much  tliis  difl'ers  from  the  true  zenith-dis- 


tance, since  cos  T  S  ^ 


cosZS 


we  have 


or 


tan 


cosZr 

cos  T  S  -  cos  Z  S  _  I  -  co!^  Z  T 
COSTS +  COSZS  "^  1  +  COSZT' 

TS  +  ZS    ^      ZS-TS      ^    ,ZT 

,  tau" =  Ian'— — -£ 

2  2  2 


or 


tan  ■ 


Zg-TS 


=  cot  Z  S  •  tan* 


ZT 


nearly.  If  Z  S  is  smalt,  this  expression  may  becomt 
considerable.  It  is  necessary,  therefore,  to  avoid  ob- 
serving stars  near  the  zenith,  that  .is  in  the  part  of 
the  heavens  most  favourable  for  observation. 

The  smallness  of  the  telescojjes  attat^hed  to  the  re-  „,      •  ^ 
ptating-circles  diminishes  very   much  the   confidence  tcopetoftlie 
which  we  might  else  be  disposed  to  place  in  them.  The  repeatlag* 
largest  that  we  have  seen  is  only  24  inches  long.     We  circle  \erj 
apprehend  that  the  long  telescopes  of  the  zenith-sectors  ^ni'^^k 
made  before  the  achromatic  object-glass   was  invented, 
would  give  a   better  image  of  a  star.     The  telescopes 
attached   to  the  repeaiing-circle  used  by    Delambre* 
would  not  separate  the  double  star  £*  Ursee  Majons; 
these  two  stars  are  distant  14''  or  15".     With  such  a 
telescope,  the  minimujn  vUibile  is  of  course  not  very 
small.     **  However  an  instrument  may  be  constructed, 
or  in  whatever  manner  it  may  be  used,  I  have  no  faith 
that  it  can  give  results  neaier  the  truth  than  a  quantity 
that  is  visible  in  the  telescope/*    This  opinion  wc  quote 
from  Mr.  Troughton's  Paper  before  cited  ;  aud  we  sub* 
scribe  to  it  most  heartily. 

We  know  not  how  far+  the  flexure  of  the  telescopes  Mag^oitude 
and  the  defects  of  the  level  are  found  to  introduce  of  ihe  con- 
errors  in  the  observations  of  zenith-distances  from  which  *^"'  *"^'' 
observations   of  horizontal    angles   are   free ;    but 


we 


•  We  copy  thii  ttatement  from  the  Memoir  of  M,  ^^fc«l1ct,  Ojmm, 
de»  Ttmj^^  l93ltJddil>om,  U.  NicoUeC  hss  aJso  aUempted  lo  prove 
that  the  tcletcope  MUclied  tu  Mech»ia's  circle  was  uoable  lo  acpftrnte 
thi%  stax.  This  circle  h  dow  preierved  in  the  ObiervAlory  Jil  Mikcif 
w{ier«  (through  the  kitidness  of  M&LCesiirtA  and  Carllm)  we  Inlely 
hail  aa  opportunity  of  craminiog  ii,  and  of  trying^  the  telescope  upon 
the  sur  in  question,  U  effect*  the  •eparatiaii  perfecUf  we)l.  We 
have  sioce  fuand  in  an  aaoajnioui  Memoir  of  grc At  abilily  iaaert^d  ia 
the  Phtiitmipkkcal  Maffa^ine  for  Marcln  1829,  tl^iAt  Mechaia  liiiiisetr 
lud  with  thii  telescope  observed  the  i^tar  to  be  double,  and  haj  pub. 
lished  this  observatiOD  in  (he  Atonatliche  Correifpoftdenx  of  Kxch. 
This  circto  fmade  bjr  Lenoir)  appeared  to  ua  lo  be  of  veiy  Toferior 
workmanatiip. 

t  It  is  itie  practice  of  tbe  ablest  modem  observers  with  the  repeat- 
iag-circio  to  detf  ruit;ie  the  flexure  of  tbe  tele&cope  by  observing  the 
angular  distance  (th rough  the  tetiilh)  between  two  opposite  markA  tn 
the  ttme  straifht  line  with  (he  centre  of  the  inftrtttnent^  or  between 
the  wiref  of  two  coUimitiop  tele^cope^  wtiicb  have  been  adjuited 
one  on  tbe  other.  The  obierved  Ui^taace  will  be  leu  ihiii  l^U^  b> 
twice  I  he  etfect  of  flex  arc «  It  ii  fuuad  in  geodral  that  the  tie2tar9 
prodaces  an  error  of  several  seconds. 


204 


FIGURE    OF  THE   EARTH. 


Fi^r*  of 
th«  Etrth. 


should  expect  Ihat  such  addiliomal  errors  exist,  and  that 
their  macjiiitude  is  serisible.  Now  lo  erive  an  idea  of  the 
amount  of  errors  in  obaervations  of  horizontal  angles, 
T?e  take  the  first  trianf^le  in  the  Opcratiotis  Geodhiques 
et  Astronomiqne*  en  Piemoni  ti  Savoie^  of  which  the 
aufifles  were  observed  by  a  company  of  Piemnntese 
officers,  and  by  another  company  of  Austrian  officera. 


pursued  in 
jr.  Cuiiiu*^ 


Sutioni. 

12 

Aiigks  found  by 
the  PiemoiitesB* 

Angles  found  by 
the  Auslrians* 

Traod  .... 
Granier  . , , 

Colonibier.  • 

6 
8 
6 

81*^  51'  57".64 
55   26   42  M 
42   41   22.70 

2 

4 
3 

81^  51'  52M3 
55   26    51  .42 
42   41    20.99 

Here  between  two  values  of  the  angle  observed  on 
Mont  Granier,  one  of  which  is  the  mean  of  80  obser- 
vations, and  the  other  the  mean  of  48>  we  find  a 
difference  of  more  than  9'^  A  serious  error,  therefore, 
exists,  which  repetition  has  not  been  able  to  remove. 
But  the  fact  is  thai  the  repetition  was  useless  ;  for  the 
results  of  the  diflerent  series  agrte  extremely  well.  The 
smallest  of  the  Piemotilese  results  is  55°  26'  40",0,  and 
the  f^reatest  55*^  2&  44".5  ;  the  smallest  of  the  Austrian 
is  55^  26'  5O'^0,  and  the  j^reatest  55^26'  52".  What 
liind  of  consfant  error  existed  in  these  instruments  we 
can  hardly  imagine,  since  in  the  other  ang^les  the 
ditference  is  of  the  opposite  kind.  It  is  true  that  this 
fs  (as  far  as  we  have  examined)  the  worst  of  the  trian- 
gles; it  is  true  also  that  these  instruments  were  not 
repeating-circles  of  the  usual  construction,  but  repeat- 
in^-theodolites  of  only  eigfht  inches  diameter.  But  the 
points  which  we  wish  to  impress  on  the  reader  remain, 
that  repeating  instruments  are  subject  to  an  error  which 
cannot  be  removed  by  any  number  of  repetitions,  and 
that  the  amount  of  this  error  is  such  as  to  make  their 
results  unfit  lo  be  put  in  competition  with  those  of  a 
good  zenith -sector.  Judging  from  the  agreement  of 
the  observations  with  the  same  instrument  in  the  in- 
stance given  above,  we  apprehend  that  the  smalhiess  of 
the  instruments  has  had  no  effect  on  the  discordance  of 
the  results- 

We  have  treated  at  length  on  the  relative  value  of 
the  zentth*sector  and  the  rcpeating*circ!e,  because  in 
iome  instances  we  shall  find  different  amplitudes  as- 
signed lo  the  same  arc,  according  as  it  has  been  observed 
with  one  or  other  of  these  instruments,  and  because 
some  arcs  which  have  been  absolutely  rejected  by 
writers  on  the  Figure  of  the  Earth  will  appear,  when 
the  nature  of  the  instruments  is  examined,  to  be  nearly 
B3  trustworthy  as  those  which  they  have  retained.  It 
has  been  so  much  the  fashion  for  some  years  (chiefly 
among  French  writers)  to  extol  the  repeating- circle,  that 
we  know  no  Work  In  which  the  relative  merits  of  the  two 
instruments  are  staled,  to  which  we  could  refer  the  reader. 

We  shall  now  mention  individually  some  of  the  prlo- 
tipal  measures. 

In  J,  Cassini's  measure,  the  bases  were  measured 
with  wooden  rods  of  4  toises  each.  The  angles  were 
observed  with  a  quadrant  of  39  inches,  and  an  octant 
of  36  inches  radius.  For  (he  azimuth,  the  clock*errors 
were  determined  by  equal  altitudes,  and  transits  of 
Capella  below  the  Pole  were  observed.  Some  of  the 
azimuths,  however,  were  determined  by  observation  of 
ising  and  setting.    The  scuithHJistatices  of 


stars  were  observed  with  a  sector  of  much  greater  arc 
than  that  which  we  have  described  above,  "We  think 
it  unnecessary  to  allude  further  to  this  measure,  as  it 
gave  no  result  which  is  of  any  use  at  the  present  day. 

In  the  Peruvian  arc,  the  base  was  measured  with 
greater  care  than  had  before  been  bestowed  on  that 
operation,  but  with  less  than  would  now  satisfy  Astro* 
nomers.  The  standard  measure  of  France  was  an  iron 
toise  preserved  in  the  Chatelet;  but  it  was  so  rough 
that  a  new  standard  was  necessary ;  and  in  fact  that 
used  in  this  measure,  and  called  from  that  circumstance 
the  toise  of  Pern  has  always  been  considered  as  the  real 
standard.  Wooden  rods  were  used  for  the  actual 
nteasure,  and  these  were  compared  with  the  iron  toise 
every  day.  Two  at  least  were  always  in  their  places 
while  the  third  was  moved ;  they  were  always  kept  in  a 
horizontal  position.  It  does  not  appear  that  the  ther- 
mometer was  observed  during  the  measure,  but  the 
observers  compared  the  temperature  by  their  bodily 
sensations  with  that  at  other  seasons,  which  had  been 
ascertained  by  the  thermometer;  and  on  this  rough 
estimation,  the  allowance  for  the  expansion  was 
founded*  The  temperature  to  which  the  measure  was 
reduced  was  13*  of  Reaumur,  or  61  J"*  of  Fahrenheit 
The  expansion  of  the  iron  toise  for  I^  of  temperature 
was  found  in  the  following  elegant  manner.  The  toise 
was  mounted  on  knife  edges  so  as  to  vibrate  like  a  pen- 
dulum, and  another  bar  was  similarly  mounted  so  as  to 
be  synchronous  with  it  at  a  given  temperature.  The 
air  in  the  place  containing  the  toise  was  heated,  in 
consequence  of  which  the  toise  lengthened,  and,  there- 
fore, vibrated  more  slowly  than  the  other  pendulum ; 
by  observing  the  number  of  vibrations  which  elapsed 
before  its  vibrations  coincided  with  tliose  of  the  pen- 
dulum, the  alteration  of  time  of  oscillation,  and  cou9&- 
cjuently  the  alteration  of  length,  was  found:  it  was 
•01 17  line  for  1°  of  Reaumur,  The  length  of  the  baae 
was  6974  toises,  3  inches,  and  2  lines ;  this  was  ob- 
tained by  two  measures  which  differed  only  3  inches, 
one  party  beginning  at  one  end,  and  at  the  same  time 
another  party  at  the  other  end.  The  South  end  of  the 
base  was  126  toises  higher  than  the  North;  the  base, 
anH  in  fact  the  whole  measure,  was  corrected  so  as  to 
refer  it  to  the  level  of  the  lowest  extremity  of  the  base« 
The  number  of  principal  triangles  was  33.  The  signals 
were  heaps  of  stones,  pyramids  of  wood,  or  tents  ;  the 
angles  were  observed  with  quadrants  of  three  feet  radias* 
The  triangles  were  first  calculated  without  any  reduc- 
tion of  the  observed  angles  to  horizontal  angles,  and 
thus  the  length  of  the  base  of  verificatioi;  appeared  to 
be  5260.03  toises ;  its  measured  length  was  525d,d5. 
The  angles  were  then  reduced  to  horizontal  angles ; 
as  the  apparent  elevation  of  one  signal  from  another 
was  sometimes  6^,  this  was  done  not  by  an  approx.!* 
mate  formula^  but  by  accurate  computation  of  the 
spherical  triangle.  Then  the  triangles  were  again  cal- 
culated, and  the  positions  of  the  projections  of  the 
signals  on  the  level  of  the  lowest  end  of  the  base  found 
by  the  method  of  parallels  and  perpendiculars.  The 
azimuths  were  determined  by  observations  of  the  Sun 
near  the  horizon  ;  there  were  in  all  about  20  observa- 
tions. The  general  direction  of  the  chain  of  triangfei 
made  an  angle  of  about  14^  with  the  meridian,  extend* 
ing  from  North-East  to  South -West,  It  seems  tha# 
Bouguer  calculated  the  series  considering  the  meridians 
through  the  different  points  (on  account  of  the  proxi* 
taiiY  to  ibe  Equator!  as  perfeetlv  parallel. 
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ndamlne  made  allowance  for  tlie  convergence  of 
Hdians.  La  Condamine  also  Ihonght  it  proper  to 
jmtni&h  the  calculated  length  hdf  as  much  as  the 
measured  length  of  the  second  base  was  less  than  the 
calculated  length.  Finally  the  distance  of  parallels  of 
|b«  Observatories  erected  near  the  extremities  of  the  arc 
vas  found  according^  to  Bougiier,  176,940  toises,  accord- 
mg  to  L<a  Condamine  176^9  jO. 

The  difierence  of  latitudes  waa  determined  by  obser- 
Tilioni&of  a  Aquarii  and  B  Aquilae,  but  more  partJculaFly 
^  of  e  Ononis.  The  sector  which  Ihey  carried  out  with 
**  them  was  of  12  feet  radius,  and  had  an  arc  of  30^  but 
they  soon  found  the  convenience  and  accuracy  of  re- 
ducio^  the  eitent  of  arc.  The  new  arc  they  redivided 
Id  a  very  ingenious  manner ;  and  afterwards  constructed 
another  sector  on  the  same  principle.  It  was  as  follows. 
The  xenith-distance  of  the  star  used  principally  at  the 
Southern  observatory  was  about  1°  41',  If  the  reader 
will  consider  the  method  of  observing  with  the  zenith- 
leclor  by  reversion,  as  described  above,  he  will  find  that 
it  is  only  necessary  to  have  two  points  on  the  limb 
settled  with  great  accuracy  (one  on  each  side  of  the 
centre)  whose  distance  is  nearly  2x1°  41',  or  3°  22'. 
Now  the  chord  of  the  arc  of  3^22'  15"  is  ^^th  of  the 
ladius.  To  divide  an  assumed  radius  into  J  8  equal 
ptrts  19  not  easy :  but  it  is  very  easy,  assuming  the 
kngth  of  the  chord,  to  multiply  it  18  times,  and  thus 
form  the  radius.  This  the)  accordingly  did ;  then  de- 
•cribing  an  arc  of  a  circle,  and  taking  on  it  two  points  at 
the  assumed  distancCp  the  graduation  was  completed. 
The  observation  was  made  by  moving  the  instrument 
tiU  the  plumb-line  fell  on  the  point,  and  a  wire  in  the 
field  of  view  of  the  telescope  was  then  moved  by  a 
micrometer-screw,  till  the  star  was  bisected.  For  the 
Northern  observatory,  the  zenith-distance  of  the  stars 
bemg  less*  they  used  in  the  same  manner  the  arc,  whose 
ehord  =  ^*jjth  of  the  radius. 

In  the  first  sector  the  telescope  was  connected  with' 
Ibe  principal  bar  of  the  sector  by  supports  of  several 
inches  in  length.  The  connection  appeared  to  be  not 
mfficlently  firm,  and  they  reduced  the  length  of  t!ie  sup- 
jwfts,  AAer  numerous  observations  it  still  appeared 
llkti  the  telescope  bent  or  deviated  in  some  manner,  and 
(hftt  no  confidence  could  be  placed  in  the  instrument, 
JUlast  Boiiguer  rivelted  all  the  screws,  and  wrapped  the 
W  and  telescope  round  and  round  with  iron  wire. 
From  this  time  the  results  were  perfectly  consistent , 

Another  difficulty  now  presented  itself.  If  the  same 
instrument  were  used  to  determine  the  latitudes  of  both 
eilremiiies,  as  the  apparent  places  of  the  stars  would 
dituge  between  the  observations,  a  perfect  acquaintance 
»ilh  their  apparent  motions  was  necessary.  But  the 
lairs  and  magnitudes  of  the  newly  discovered  correc- 
tioDs  for  nutation  and  aberration  were  not  then  suflt- 
cieotly  known  to  enable  them  to  calculate  accurately 
Ibe  apparent  places.  But  having  constructed  another 
lictor,  ihey  determined  on  observing  the  same  star 
H^fatdtmneously  at  both  extremities.  Bonguer  accord* 
HHpj  went  to  Cotchesqui  the  Northern  extremity,  and 
lift  Condamine  to  Tarqui  the  Southern,  and  at  leng-th  a 
satisfactory  conclusion  was  obtained.  More  than  three 
year*,  however,  had  been  spent  in  determining  the 
difference  of  latitudes.     They  fixed  on  3"^  T  1", 

One  reduction  remained.  The  length  of  the  projec- 
tioii  of  the  ore  on  the  level  of  the  lowest  station  was 
feund,  but  it  was  necessary  to  find  the  length  of  the 
pfoiectioQ  on  the  level  of  the  sea.    To  ascertain  the 


height  of  the  lewdest  station  above  the  sea  was  difficult,  Mendiin 
as  the  mountains  between  it  and  the  sea  were  not  ^^^*"^^*' 
visible  at  the  coast  on  account  of  the  constant  fog's  ^*^'V"**^ 
hang^in^  on  the  forests  below  the  mountains.  At  last 
they  found  that  two  of  the  peaks  were  vif^ible  from  an 
island  in  the  Emerald  River ;  and  they  finally  succeeded 
in  ascertaining  the  height  of  the  lowest  station  lo  be 
1*226  toises.  The  length  of  a  degree  at  the  level  of  the 
lowest  station  according  to  Lacondamine  was  56,770 
toises,  and  therefore  at  the  level  of  the  sea  56,749, 
Bouguer,  however,  made  it  56,746  ;  but  he  observed 
that  this  ought  to  be  increased  by  seven  toises  on  ac- 
count of  the  expansion  of  the  iron  loise  when  compared 
with  the  wooden  measuring- rods.  Delambre  recalcu- 
lated this  degree  ;  he  found  the  diHerence  of  latitudes 
to  be  3°  7'  3^';  and  the  length  of  the  degree  56»737 
toises. 

We  have  the  advantage  of   possessing  diflferent  ae- Value  of 
counts  of  this  survey  written  by  persons,  each  of  whom  ^^^  ^^^' 
had  made  nearly  enough  of  independent  observations  ***'*' 
to  obtain  a  result.     They  had  calculated  the  observa- 
tions, each  in  his  own  way  ;  and  their  personal  friend- 
ship was  not  so  ardent  as  to  prevent  either  of  them  from 
pointing  out  any  thing  unfair  in  the  proceedings  of  the 
other.     When  to  this  we  add  that   it  was  one  part  of 
their   system   to   make   no   important   observation,    if 
possible,  without  witnesses,  it  will  appear  that  this  arc 
is  in  all  respects  worthy  of  credit. 

In  the  Swedish  measure  conducted  by  Manperluia,  Mciliodi 
Clairaut,  &c.  the  signals  were  commonly  cones  of  barked  pursued  m 
trees,  and  the  angles  were  observed  with  a  two  feet  Jl^*^  *^* 
quadrant.  Tiie  observed  angles  were  reduced  to  hori-  * 
zonlal  angles.  The  azimuth  was  determined  at  Kittis 
(the  Northern  station)  by  observing  the  Sun's  transit 
over  the  vertical  of  the  next  signal,  the  clock  being  re- 
gulated by  equal  altitudes.  At  Tornea  the  azimuth 
was  found  by  observing  the  Sun  near  the  horizon.  The 
arc  was  calculated  by  parallels  and  perpendiculars,  and 
allowance  was  made  for  the  difference  between  a  small 
circle  and  a  g^eat  one.  The  base  was  then  measured 
on  the  frozen  river ;  eight  rods  were  made  each  of  four 
toises  in  length,  and  were  compared  with  an  iron  toisc 
(since  called  the^oi^e  of  the  Norths  and  which  had  been 
compared  with  that  used  in  Peru)  at  the  temperature  of 
15°  of  Reaumur  or  65 j^  of  Fahrenheit,  The  rods 
were  laid  on  the  snow  ;  und  two  troops  made  indepen- 
dent measures  which  differed  but  four  inches.  The 
length  was  7406  toises  5  feet;  whence  the  distance  be- 
tween the  parallels  of  the  observatories  was  found  to  be 
55,023.4  toises.  The  sector  for  determining  the  differ- 
ence of  latitudes  was  made  by  Graham,  A  detailed 
description  of  it  may  be  found  in  the  DcgrS  du  Meridien 
cntre  Paris  elAmicm;  it  resembled,  in  most  parts,  the 
sector  used  by  Bradley,  now  preserved  in  the  Observa- 
tory of  Greenwich.  The  telescope  tube  (wliich  was 
large  and  strong,  and  nine  feet  in  length)  was  itself . 
the  radius  of  the  sector  j  it  carried  a  limb  of  small  ex- 
tent, the  graduation  of  which  had  been  carefully  verified. 
The  whole  was  moved  by  a  micrometer-screw  acting  in 
opposition  to  a  weight,  and  care  was  taken  that  the 
screw  should  always  act  on  the  same  point.  The  sector 
was  not  reversed,  (according  to  the  method  of  using 
this  instrument  described  in  our  general  account  of  it,) 
and  thus  the  absolute  zenith-distances  of  the  stars  ob- 
served were  not  determined.  But  as  Uie  same  part  of 
the  limb  was  used  in  the  observations  of  the  same  star 
at  the  two  stations,  the  difference  of  zenith-distances^ 
2e 
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and  consequently  Ihe  difference  of  latitudes,  was  found, 
subject  only  to  the  error  which  might  arise  from  disturb- 
ance in  the  relative  positions  of  the  telescope  and  the 
limb.  The  firmness  of  the  instrument,  (which  consisted 
of  but  one  piece,)  the  care  used  in  transporting  it,  and 
the  agreement  of  the  results  obtained  after  two  irans- 
portations,  seem  fully  to  justify  the  Acudemiciane  in  this 
use  of  the  sector  Before  the  measure  of  the  base  5 
Draconis  was  observed  at  KitlisandTornea,  five  times 
at  each  ;  ilie  difference  of  latitude  (neglecting-  refrac* 
tion)  appeared  to  be  57'  26", 93.  After  the  measure  of 
the  base  a  Draconis  was  observed  three  times  at  each 
place;  the  difference  of  latitude  was  57' 30M2,*  the 
mean  is  57'  26".7.  In  this  estimation,  refraction  waa 
not  taken  into  account;  it  ought  therefore  ta  be  in* 
creased  by  about  0'^7,  which  makes  the  difference  of 
latitude  57'  29".4.  Consequently  the  length  of  a  degree 
is  57,425.5.  We  have  stated  in  the  first  section  that 
the  later  terrestrial  measures  in  the  same  place,  as  far  as 
they  go,  give  results  that  agree  perfectly  with  these.  In 
order  to  make  this  measure  and  that  of  Svanberg  agree  in 
all  points,  it  is  necessary  to  suppose  an  error  of  12''  or 
more  in  the  French  observations  of  latitude  at  Kittis. 
From  the  excellence  of  the  instrument,  the  reputation  of 
lis  maker,  the  care  and  (adelity  of  the  observers,  as  shown 
in  tile  points  that  have  been  exam'medi  and  the  circum- 
stance of  their  having  repealed  the  observationg  under 
the  fear  that  some  error  had  crept  into  the  first  set,  we 
have  no  hesitatitm  in  expressing  our  opinion  tliat  this  is 
mpQtMle.  And  we  are  glad  to  find  that  M.  Rosen'* 
berg«r«  after  a  careful  examination  of  all  the  observa- 
tions, (see  tlie  Aslrottomuche  Nftchrichtent  No,  121, 
122.)  has  come  to  the  same  conclusion.  From  the 
difference  of  tlie  altitudes  of  a  and  B  Draconis,  com- 
pared with  their  known  difference  of  declination,  he  has 
shown  that  the  tine  of  coliimation  was  in  the  same 
state  before  the  journey  from  and  after  the  return  to 
Tornea,  as  well  as  bet^ore  the  journey  trom  and  afler  the 
return  to  Kittb*  And  from  observations  made  in  France 
with  the  same  instrument,  (see  the  Degre  du  M&ridien 
enire  ParU  et  Atniens,)  it  appears  that  after  repeated 
voyages  the  line  of  coliimation  was  not  sensibly  changed. 
The  length  of  the  arc  which  M,  Rosenberger  is  inclined 
to  adopt,  is  55,020,16  toises,  and  the  difference  of  lati- 
tude 57'  80''.44 ;  whence  1°  ==  57,405.02.  The  meim 
latitude  ia  6€P  19'  a7'^ 

In  the  measure  which  ^rms  the  principal  subject  of 
the  work  entitled  La  Meridimne  Vkrifret^  a  base  of  6224 
toises  was  measured  near  Dunkirk,  one  of  5094  toises  near 
Amiens,  one  of  5749  toises  near  Paris,  one  of  7492  near 
Bourges,  one  of  4422  near  Rodoz,  and  one  of  7929  toises 
near  Perpignan,  The  Dunkirk  base  crossed  the  eotrance 
of  the  liarbour.  This  part  was  not  measured,  but  its 
length  was  ascertained  by  drawing  a  line  perpendicular  to 
the  base,  and  finding  by  trial  the  point  at  which  the  rays 
coining  fi-om  the  signal  made  with  this  perpendicular 
aa  angle  of  45°.  The  base  measured  near  Bourges  was 
one  of  the  sides  of  a  principal  triangle.  The  base  near 
Paris  (on  the  road  to  Fontainbleau)  was  measured  with 
four  iron  rods  of  15  feet  each  ;  but  all  the  others  were 
measured  with  fir  rods,  well  painted,  and  armed  at  the 
ends  with  iron  eap«,  Theee  wooden  rods  were  18  or  24 
feet  long,  3  or  4  inches  broad,  and  2  inches  thick ;  they 
were  compared  three  times  each  day  with  four  iron  rods 
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of  3  feet  each,  which  had  been  compared  at  the  temper-    U 
ature  of  14^  of  Reaumur,   (63®  of  Fahrenheit,}  with  a   ^ 
line  of  10  toises  traced  in  the  utllt  de  la  Mhidienne  of  ^ 
the  Observatory  at  Paris.     The  mean  of  the  difference 
was  applied  as  a  correction  to  the  length  of  the  wooden      * 
rods ;  it  would  appear  also,  (though  we  have  not  found      1 
any  distinct  statement,)  that  a  correction  was  applied      i 
for  the  temperature  of  the  iron  rods  at  the  time  of  com» 
parison.     In  all  cases  the  rods  were  applied  end  to  cni 
The  bases  were  measured  at  least  twice :   that  near     "^ 
Paris  five  times.     In  the  bases  of  Bourges  and  Roddz,      \ 
the  angles  made  by  the  rods  with  the  horizon  were 
observed,  and  allowance  made  for  the  inclination. 

The  signals  were  generaJIy  church -towers,  windmitls, 
&c. ;  in  a  few  instances  it  was  found  necessary  to  erect 
posts   or  other  signals  where  no   conspicnouf  object      i 
could  be  found. 

The  angles  were  measured  with  a  quadrant  of  two  fe^  il 
radius,  and  were  reduced  to  the  centre  of  the  station. 
The  observed  angles  were  altered  to  make  the  calculated 
lengths  of  the  ba«es  of  verification  and  the  calculated 
azimuth  agree  with  those  observed ;  but  in  no  case  did 
the  alteration  exceed  5'^. 

The  azimuth  of  one  side  of  a  triangle  was  determined 
at   each   of  the   principal   stations,    (Dunkirk,  Pans, 
Bourges,  Rod^z,  and  Perpignan,)   by  observations  of     1 
the  Sun  near  the  horizon.  i 

South  of  Bourgesj  the  observed  angles  were  r educed     ' 
to  horizontal  angles.     The  calculation  of  the  terrestrial 
arc  of  meridian  was  made  by  the  method  of  parallels 
and  perpendiculars. 

The  sector  for  celestial  observations  was  of  6  feel 
radius,  and  had  an  arc  of  50^,  divided  by  means  of  its 
index.  Tlie  general  accuracy  ofLlie  arc  was  verified  by 
taking  angles  all  round  the  horizon,  and  observing 
whether  their  sum  amounted  to  360^  ;  and  the  equality 
of  the  divisions,  by  determining  the  zero  point  from  ob- 
servations of  different  stars.  The  telescope  had  an  m- 
temal  micrometer  The  only  stars  on  which  their 
determinations  rest,  are  a  Lyrae,  a  Cygni,  a  Persei,  Ca- 
pella,  7  Draconis,  and  i/  tTrsBe  Majoris.  Each  star  was 
observed  eight  or  ten  tiroes  at  each  station ;  and  the  | 
sector  was  several  times  reversed  in  the  course  of 
each  series.  The  final  result  was,  that  the  length  of 
the  arc  between  Dunkirk  and  Paris  was  I25,43i  totseSt 
and  its  amplitude  (or  the  difference  of  latitudes  of  the 
extremities)  ^  IV  50".2S ;  between  Paris  and  Bourges, 
99,990  and  1°  45^  7", 33  ;  between  Bourges  and  Rodez, 
155,767  and  2*^  43'  5r'.5 ;  between  Rod^z  and  Perpi- 
gnan, 94^308  and  i°  39'  1 1".2.  The  latitude  of  Paris  was 
supposed  to  be  48^  50'  10".  or  48*50'  12",  Of  the  excel- 
lence of  this  measure  we  conceive  there  can  be  no  doubf* 

In  the  survey  conducted  by  Boscovicli,  the  bases  were  ^ 
measured  with   wooden   rods  of  27   palms  (about   18  uji 
French  feet)  each.     These  were  compared  continually  Ba 
(by  means  of  beam-compasses,   as    described  in  our 
greneral  account)  with  an  iron  rod  of  9  palms,  that  had 
been  measured  by  a  French  iron  toise,*  furnished  by 
Mairan.    Corrections  for  temperature  were  applied  :  the 

•  U  \*  stitpd  hi  «  wtc  to  the  Freirch  trftnsUttOD  of  Boscoviefaf*  I 
Work,  thai  thii  tol^e  wis  ihorter  thrnn  the  ioi»e  o/  Pen  by  y^  of  n  | 
Line,  and  ihorter  than  tbe  l«ue  »/  the  N*rth  by  |^  of  »  liac,  ' 
The  btter  is  the  tame  as  the  tois*  u^ed  in  the  French  arc  Ua 
deicribed^  We  know  not  on  what  authority  the  diflercnce  between 
the  foiie  of  Fern  jind  the  tohe  of  the  North  h  ghen  r  in  every  other  ' 
BtAleiMiit  th«t  wo  faave  sc«n  they  are  a^^wrted  to  be  cqoaL  Seo  tbe  j 
Bme  ikt  Sftiimv  Mitnfuet  torn.  iii.  p.  413;  where  the  cosiparkoo  ^f 
Uiixaa*A  (oiu  with  the  others  wiU  he  fauod. 
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4  gtmiard  tempefBtare  was  the  same,  we  presume,  as 
Ihtt  adapted  in  the  Penrvian  measure,  or  1S°  of  Rcau- 
mufs  scale.  The  base  near  Rimint  consisted  of  two 
parts,  tnflking  an  angle  of  170°  ^2^  15";  a  part  of  it 
Cfoaiing  a  river  was  measured  by  a  triangle.  The  roils 
were  supported  on  trestles ;  they  were  not  placed  in 
•ootacii  but  the  distance  between  their  extremities  was 
flwaaurcd.  In  uneven  ground  they  were  placed  in  a 
bonzontal  position ;  and  the  end  of  one  rod  was  made 
to  touch  a  plumb-line  suspended  from  the  end  of  the 
other.  Allowance  was  made  for  the  curvature  of  the 
rods  when  it  appeared  sensible.  The  signals  were  a  sort 
of  pyramidal  huts,  made  of  lar^e  bra..iches  of  trees. 
The  angles  were  measured  with  a  quadrant  of  three  feet 
radius,  made  by  a  priest.  The  triang'les  were  calculated 
iQ  the  tame  manner  as  those  of  Peru.  The  azimuths 
wut  determined  by  three  observations  of  Uie  setting 
San  at  Rome^  and  three  at  Rimini,  The  length  of  the 
meridian  arc  was  found  by  parallels  and  perpendiculars, 
ctlculattng  from  the  base  of  Rimini,  to  be  123,221.3 
toiscs.  The  sector  for  celestial  observations  (made  by 
the  same  priest)  was  of  nine  feet  radius ;  it  was  similar  to 
(hat  described  in  our  general  account,  with  this  diflfer- 
eace,  that  the  object-glass  as  well  as  the  eye*piece  of 
the  telescope  were  attached  to  the  bar,  and  independent 
of  the  intermediate  tube ;  and  that  the  graduations  were 
upon  a  straight  piece,  sliding  in  a  groove  with  a  micro* 
tneter*screw»  forming,  in  fact,  a  line  of  tangents  divided 
into  equal  parts.  The  bar,  &c.  were  of  iron,  and  the 
slider  of  brass,  and  an  apparatus  was  made  for  observing 
whether  the  difference  of  expansion  would  produce  any 
iensible  eflect :  Boscovich  states  that  he  never  found  it 
aenstble.  The  stars  observed  were  a  Cygni  and^  Urss 
]oris :  the  number  of  observations  43*  Between  the 
observations  at  Rome  and  the  observations  at 
Rimini,  the  line  of  collimation  had  altered  its  position 
hj  more  than  2' ;  and  on  repeating  the  observations  at 
Hodet  its  position  was  again  changed.  But  as  the 
netor  was  reversed  several  times  during  each  scries  of 
AMTvaiiona,  and  the  results  of  the  different  observa* 
fions  of  each  series  agreed  very  well,  there  seems  no 
ifison  for  doubting  the  accuracy  of  the  ultimate  result 
Bie  mean  amplitude  is  2?  9'  47",  whence  1°  ==  56,966,3 
tolscft.  But  as  the  base  near  Rome  was  greater  by  the 
BKisare  than  by  calculation,  and  some  of  the  ^des  are 
IttigOiened  by  adifferent  calculation,  (Boscovich  does  not 
i|^ly  what,)  and  as  some  of  the  celestial  observations 
appeaired  preferable  to  the  rest,  Boscovich  adopted  as  the 
length  of  1°,  56,979  toises.  As  Mainin*s  toise  was 
Aorter  by  -^  of  a  line  than  the  toise  of  Peru,  these 
aombers  ought  to  be  diminished  by  ^y^^g  of  the  whole. 
The  mean  latitude  is  if^W, 

We  have  given  every  thing  which  seems  necessary  to 
enable  the  reader  lo  judge  of  the  value  of  this  measure. 
Objecllons  have  been  made  to  some  parts  of  it  by  the 
Btron  deZachi  (CorrettpondanceAstronomique^ -fohyl} 
The  azimuth  observed  at  Eimtni  was  reobserved  by 
Ztch,  and  the  results  differ  more  than  1'.  From  what- 
ever source  it  rises,  this  is  of  no  consequence,  as  the 
chain  of  triangles  follows  very  nearly  the  direction  of 
the  meridian.  T\\e  same  Astronomer  has  calculated 
from  the  observations  of  DoscoTich  the  latiluite  of 
ikswi,  a&d  dnds  that  it  differs  nearly  4^'  from  that 
iihich  be  has  determinecl  by  110  observatious  of  Polaris 
*ad  a  Aquila?  vrith  a  repeating- circle.  But  there  is  a 
fallacy  in  his  mode  of  observation.  The  advantage  of 
cbaerving,  with  a  repeating-circle,  stars  on  both  sides  of 
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the  ««Dith«  coosiata  ia  thia:  that  if  the  declinalions  of  Mendiia 
these  stars  have  been  determined  by  an  instrument  Mfowfei, 
which  has  no  constant  error,  the  constant  error  of  the  ^*^V^^ 
repeating-circle  will  be  eliminated  from  the  result.  Bui 
the  deciination  of  a  Aquilae  used  by  Zach,  was  deter- 
mined by  tlie  same  repeating* circle,  and  differs  from  that 
commonly  used ;  consequently,  his  results  are  affected 
with  the  constant  error  whicli  affects  the  observations  of 
Polaris.  And  as  the  sector  of  Boscovich  was  reversed 
three  times  during  the  observaiions  of  a  Cygni  at  Rimini, 
and  five  times  during  those  of  fi  UrssQ  Majoris*  we 
cannot  allow  the  result  to  be  set  aside  for  any  observar- 
tions  made  with  a  repealing- circle,*  From  the  appear- 
ance of  the  observations,  and  the  character  of  the  ob- 
server, we  consider  that  great  reliance  may  be  placod  oq 
the  results  of  this  measure. 

The  standard  used  by  LacaiUe  was  an  iron  r^se^  lAti\o<H 
constructed  by  the  same  artist  who  made  the  toise  of  followed  m 
Peru  and  the  loise  of  the  North.  Prom  this  was  made  LtcaiUe's 
a  wooden  toise.  terminated  with  brass  plates,  and  exactly  [*j^^*^™  "^'^ 
of  the  same  length.  By  means  of  these,  the  measuring  Good ifope. 
rods  (lour  fir^rods,  each  18  £eet  long,  3  inches  broad,  2 
inches  thick,  and  well  painted)  were  verified  four  timea 
each  day.  Nothing  is  menliooed  of  a  correction  for 
temperature ;  X»acaille  merely  observes,  that  the  sky 
was  clouded  and  the  South- West  wind  strong,  and  thai 
nothing  was  to  be  feared  on  the  score  of  temperature* 
It  would  seem  that  the  rods  were  laid  ou  the  ground; 
LacaiLle  himself  made  the  contact  Only  four  triangles 
were  used.  The  signals  were  fifes,  rocks,  &c.  The 
angles  were  measured  with  a  three-feet  quadrant  j  and 
reduced  to  the  centre  of  the  station  and  to  tlie  horizontal 
angle.  The  azimuth  was  deiermincd  by  17  observa- 
tions of  the  rising  Sun  at  the  Cape  Observatory,  which 
was  the  Southern  extremity  of  the  arc<  The  meridian  arc 
was  computed  by  parallels  and  perpendiculars.  The  am* 
plitude  was  determined  from  observations  made  with  the 
same  sector  which  was  used  in  the  verification  of  theFrench 
meridian.  Siiiteen  stars  were  observed  at  the  Norihera 
station  (Klipfonteyn)  for  six  da^s^  the  sector  being  three 
days  in  one  position,  and  three  days  in  the  reversed 
position.  The  number  of  observations  at  the  Cape  was 
more  considerable ;  they  are  to  be  found  in  Lacaille'fl 
Fundamefiia  Asironomia,  The  statements  of  Lacaille 
respecting  the  error  of  collimation  (Adron.  Fu?id.p.  158*) 
appear  quite  satisfactory.  The  deduced  amplitude  with 
Lacaille's  last  corrections  {Fuftdamenta,  p.  184*)  waa 
V  13'  17''.5  ;  the  meridian  arc  69,069.1  toises  ;  whence 
I'^ss  67,034.4  toises.     The  mean  latitude  33""  18^', 

It  is  proper  to  remark,  that  Lacaille  was  so  much 
surprised  at  this  result,  that  he  repeated  the  measure  of 
the  base  and  all  the  calculations.  The  obsen^ations 
of  terrestrial  angles  and  celestial  zenith-distances  did 
not  seem  subject  to  any  doubt.  Whatever  be  the  con- 
sequence, we  conceive  that  this  measure  must  be  re- 
ceived as  equally  certain  (excepting,  perhaps,  some 
doubt  about  the  trifling  correction  for  the  temperature 
in  the  measure  of  the  base)  with  any  of  the  former^  and 
almost  any  of  the  subsequent  measures. 

Tlie  localities  have  since  been  examined  by  Captain 
Everest  :t  iAsironomkal  Trajimctiom^  vol.  i.)  it  ap* 

*  We  hairc  just  received  (through  the  kindness  of  the  »ttlhor)  Mr, 
Rumker'a  obtervatioiis  mule  At  Faramatia.  The  difiereoce  of  tlie 
lalitudea  as  found  by  the  mean  of  many  repelitions  North  »f  Ike 
xenilhi  and  Ihe  mean  of  manv  Sonth  of  the  lenitb,  u  16".  Tfao 
instrument  it  made  by  lie icheri bach. 

t  We  believe  that  if  Ihia  diitingtiiihed  officer  had  not  been  pm* 
2e2 
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pears  that  there  are  large  mountain  masses  to  the  North- 
West  of  the  Northern  extremity^  and  to  the  South-West 
'  of  the  Soiilhern  extremity,  the  effect  of  which  would  be  to 
diminish  tfie  apparent  ditTerence  of  latitudes. 

In  Liesg'aniij's  arc,  the  standard  was  an  iron  toisc, 
compared,  at  the  temperature  13^  of  Eeanraur,  (61|° 
Fahreuheit,)  with  the  torn'  of  Peru.  The  measuring  rods 
were  each  six  Vienna  fathoms  long,  ^ph'ced  like  the 
mast  of  a  ship ;  they  were  laid  on  the  g^rouiid,  and 
placed  in  contact.  The  angles  were  observed  with  a 
quadrant  of  2^  feet,  that  had  been  carefully  verified ; 
they  were  reduced  to  horizontal  anfifle?.  The  azimuth 
was  determined  by  observations  of  the  Sun  near  the 
horizon.  The  meridian  arc  was  calculated  by  parallels 
and  perpendiculars.  The  sector  of  10  feet  radius  was 
similar  in  all  respects  to  that  of  Boscovich  ;  its  divisions 
were  verified.  The  stars  observed  were  n  and  /?  Aurig^a;, 
o  and  5  Cygni,  7  Draconis,  and  i  Herculis>  (set  down  as 
/*  Braconis ;)  each  star  was  observed  three  or  four  times 
in  each  position  of  the  sector,  which  was  only  onc*e 
reverned.  The  concluded  amplitude  was  2°  56'  45/'5; 
and  the  concluded  arc  of  meridian  1752,796  Vienna 
fathoms  =:  16BJ49  toises. 

We  have  already  stated  the  reasons  for  rejecting  thts 
measure.  If  we  adopt  for  the  Southern  part  of  the  arc 
the  numbers  given  by  the  later  survey,  we  ouf!;ht  to  in- 
crease the  meridian  arc  by  264  toises.  But  it  appears 
from  Zach*s  statements,  (who,  however,  is  no  friend  to 
the  Jesuits,)  that  the  astronomical  observations  were 
falsified.  It  will  be  better  upon  the  whole  to  reject  any 
conclusion  derived  from  this  arc  of  meridian. 

In  the  survey  made  by  Beccaria,  the  base  was 
measured  with  wooden  rods  laid  on  trestles.  Two 
small  parts  were  added  by  trianj^ulation*  The  toise 
{compared  at  13^  of  Reaumur  with  the  toise  of  Peru) 
was  furnished  by  Lacondamine  :  and  the  correction 
used  for  the  temperature  was  Lacondamtne's.  The 
signals  in  general  were  posts.  The  angles  (observed 
with  a  quadrant  like  that  of  Boscovich)  were  reduced  to 
horizontal  angles,  and  these  to  the  angles  formed  by 
the  eh  ore!  s.  The  azimuth  was  observed,  and  the  cal- 
culations made,  as  in  the  last-described  surveys.  The 
sector*  was  nearly  similar  in  construction  to  that  of 

Tented,  by  his  Rb^eDce  from  Europe,  from  consulting  Lacaille*s 
tccaqnt  of  the  SLirvejf  he  would  have  found  that  •ome  of  his  objec- 
tions were  without  Tuundation.  Lacaillo  stales  chit  the  ground  wts 
cleired  and  levelled  for  the  bo^e  mcasiiire ;  he  states  that  (he  instru- 
ments  were  not  placed  at  the  centre  oF  the  st«tionRj  (which  wu 
rarely  done  before  the  English  survey,)  and  gives  the  numberi  neees- 
sary  for  the  reductions.  The  mugnilude  of  fires  Fislblo  at  the  distance 
of  -15  miles  need  not,  perhaps,  be  *o  great  as  to  throw  anv  great  un- 
certainty on  the  terrestrial  measure.  The  instability  of  the  oo&ervatory, 
though  alw&ys  injurious,  is  of  comparatively  litde  consequence,  wo 
conceive,  in  observations  with  the  zenith-scctori  snd,  with  reasonable 
cmre»  its  cffecU  can  be  easily  detecled. 

♦  Through  tlio  politeness  of  th«  Members  of  the  Turin  Academy  we 
have  been  allowed  to  examine  this  sector,  which  Is  bow  pre^eryed  at 
their  apartments.  We  are  at  a  loss  lo  coDcelve  how  such  error*  can 
have  been  commiUeil  as  those  attributed  to  Beccaria's  obfcrvations. 
The  tube  conlaitiing  the  object-glass  appears  to  be  firmly  atUched  to 
the  bar  ^  and  the  object-glass,  though  not  quite  tight  in  its  cell,  ts  light 
enough  Lo  prevent  accidental  doraogcment.  This  lube  ts  unconnected 
with  the  reft  of  the  tube.  The  eye-piece  also  appears  to  be  firmly 
connected  with  the  b^r.  Tlie  objcct-glasMube  projecis  about  two 
inches  beyond  the  last  of  tts  two  supporis,  and  the  eye-piece  about 
four  inches  l>oyond  the  last  of  its  supports.  Can  the  weight  of  the 
telescope  tub*  (weaklj  attached  to  the  axis)  have  twisted  the  eye- 
piece ?  Or  are  the  divisions  of  the  tangent^cale,  or  ihe  length  of  the 
radiusj  wrongly  estimated  ?  No  other  explanation  suggests  ilself  lo 
us,  Jt  must  be  remarked  that  the  wires  in  the  eye-piece,  and  the 
plumb-liiie}  are  waQtlog :  the  pin  for  the  plumb-line  suspension  is  as 


Bo<;cov]ch.  The  stars  observed  were  a  and  h  Cyg-ni, 
and  fi  AuHgx  :  Ihe  sector  was  reversed  twice  or  three 
times  at  each  place.  The  dc toils  of  the  micrometer 
readings,  &c.  are  not  given.  The  concluded  distance 
and  amplitude  were  643S9.6,  and  1=*  V  44^71.  the 
extreme  difference  of  the  results  from  the  three  stars 
amounting  only  to  2".  It  is  ynnecessary  lo  enter  into 
greater  details,  as  the  same  line  has  since  been  surveyed 
by  MM.  Plana  and  Carlini,  whose  conclnsions  (whrcK 
we  shall  shortly  give)  are  undoubtedly  more  acciirate 
than  tliose  of  Beccaria. 

In  the  measure  of  the  line  between   Maryland  and 
Pennsylvania,   by  Mason  and  Dixon,   the  whole   was 
measured  with  two  **  rectangular  levels,  or  measuring 
frames,''     As  we  do  not  perfectly  understand  the  de- 
scription of  them  given  in  the  Phil.  Tram,  176S,  we 
shall    copy    it   verbatim,      **  The    leveLs   used  in    this 
work   were    each   20   feet   in    length,   and   4  feet  in 
height.      They  were   made  of    pine,  an    inch   thick, 
and  in  form  of  a  rectangle;  the   breadth  of  the   bot- 
tom board  was  7  J  inches,  thai  of  the  top  3  inches, 
of  the  ends  4 J  inches*  and  the  bottom  and  top  were 
strengthened    with    boards    firmly    fixed   to   them    at 
right  angles.     The  joints  were  seen  red  with  plates  of 
iron,  and  the  ends  were  plated  wilh  brass.     The  plumb* 
lines  used  in  selling  Ihem  level  were  3  feet  2  inches  in 
length,  and  hung  in  the  middle  of  the  levels,  being  se- 
cured in  a  tube  from  the  wind,  in  the  manner  of  car- 
penters' levels;  wherefore  we  called  these  hy  the  same 
name.**     The   levels  were  frequenlly  compared  with  a 
brass  standard   of   5  feet,   and   the   temperature  was 
noted.     The  allowance   for  expansion  was  taken  from 
Stneaton's  experiments,  and  the  length  was  reduced  lo 
what  il  would  have  been  if  the  brass  rod  had  been  used 
at  the  temperature  52^  of  Fahrenheit.     By  fixing  in  the 
ground  a  stake  with  a  movable  piece  of  iron,  which 
was  brought  to  a  certain  mark  on  each  leveh  it  was  easiy 
to  observe  whether  one  level  moved  when  the  other  was 
placed  in  front  of  it.     The  line  was  carried  over  a  few 
rivers  by  a  triangle,  as  in  the  former  surveys.     For  the 
azimuth,  a  clock  was  regulated  by  equal  altitudes,  and 
the  clock  time  of  stars'  culminations   being   found,    a 
transit-instrument  was  directed  to  Ihem  at  that  instant^ 
and  by  means  of  it  a  meridian   mark  was  fixed ;  thus 
the  azimuth  ofa  given  line  could  he  found,  or  the  direc* 
tion  ofa  meridian  could  be  fixed.     The  lines  measured 
were  the  following.     N  P,  fig.  35  =  79,290.72  feet,  in 
the  direction  of  the  meridian  ;   P  a  :s  2,991  miles  ;  this 
line  is  in  such  a  direction  that  if  continued  to  the  length 
of  10'  of  a  great  circle^  it  would   meet   the  parallel  of 
lalitude   passing  through    V:aC=^ib3   feet,   in    the 
meridian.    C  D  =  26,608.06  feet*  in  the  direction  of  the 
meridian.     (These  two  parts  were  measured  separately 
from  a  mistake  in  fixing  the  point  C|  which  ought  to 
have  been  in  the  parallel  of  P.)     DB  =  1491  feet; 
and  the  angle  0  0  0  =  93^^  2S'.     B  A  =  434,011.64 
feet,  making  an  angle  of  3°  43'  30'^  wilh  the  meridian. 
Hence,  the  distance  of  the  parallels  of  N  and  P  la 
78,290.7  feet ;  that  of  P  and  a,  —  14.1  ;  that  of  fl  and 
C,  45,b  ;  that  of  C  and  D,  26,608.1  ;  that  of  D  and  B« 
S9.S  ;  that  of  B  and  A  (computed  as  described  in  our 


good  as  liiosc  commoDljf  used,  Wc  liJive  no  hesitation  m  njiog  thtt  we 
should  placo  more  coDfidenco  in  the  obscrvalious  made  brany  careful 
person  vith  thii  instrument,  than  in  iho^o  made  with  Mcchain'i  cirdA. 
fbc  characler  of  the  observer,  83  it  appeifS  to  as,  can  alone  explain  the 
error*  of  the  obtenationA, 
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general  account)  433.078.8 ;  whence  the  diKUnce  of 
panlkls  of  N  and  A  is  53S,098.8  feet  As  the  five- 
^  leet  brass  rod.  on  comparison  with  the  Rayal  Society's 
^fltitfidaid,  was  found  to  be  too  short  by  TTihipro  ^^  ^^^ 
whole,  the^  numbers  ought  to  be  dlQiinished  by  19 A  ; 
And  the  distance  of  the  parallels  is  538,079.4  feet.  By  a 
eomparison  of  the  standard  just  mentioned  with  the 
lotse  of  Peru,  instituted  on  this  occasion,  it  was  found 
that  tbe  toise  =  76,734  inches  ;  whence  the  distance  of 
%he  pataUeU  ^  64,147.2  toises. 

The  observations  of  stars  were  made  with  a  six  feet 
eector,  constructed  by  Bird,  in  which  the  plumb-line 
t  made  to  bisect  a  dot  at  the  centre  of  the  instrument, 
ttars  observed  were  a,  Lyrce,  7  Andromedae, 
f  Piorsci,  ^  Perse i,  /3  Auriga,  Castor ;  Capella  also  was 
red,  but  the  result  disagreeing  a  few  seconds  from 
.  giYen  by  the  others,  was  rejected.  Each  star  was 
obsenred  at  N  and  P,  three  or  four  times  in  each  posi- 
tion of  the  sector.  The  sector  was  reversed  only  once 
ai  each  station.  Finally,  the  difference  of  latitude  =  1° 
28'  44^99,  and  the  mean  latitude  39°  l^';  whence 
1"  =  363,772  feet  =  60.628.7  fathoms  =  56,BH8.3 
ti>is^Su  The  Royal  Society's  standard  yard  has  been 
found  by  Capt.  Kater  (PhiL  Trans.  1821)  to  be  longer 
than  Shuckbnrgfh's  by  .001365  of  an  inch  ;  whence  the 
distance  of  parallels  is  538»09a8  feet,  and  P  =r  363,785 
feet  :=  60,630.9  fathoms,  by  Shuckburgh's  standard. 

The  only  chance  of  error  in  this  operation  consists 
(wc  conceive)  in  the  possibility  of  losing  in  the  measure 
sotne  whole  number  of  level-lengths.  This  was  pro- 
Tided  against  with  tolerable  certainty  by  previonsly 
messuring  the  whole  line  with  a  chain,  and  fixing  posts 
at  certain  distances.  Of  the  gotidness  of  the  astrono- 
rr  ral  observations  we  think  there  can  be  no  doubt. 
Trie  results  of  this  measure  must,  we  think,  be  received 
mm.  eqiaal  in  authority  to  those  of  any  other  measure. 

The  survey  of  1787,  connecting  the  meridians  of 
Oreenwich  and  Paris,  has  sometimes  been  used  in  the 
rsllmatlon  of  the  degree  deduced  from  the  French 
measures.  The  meridian  arc,  of  which  the  Southern 
^extremity  is  in  France,  has  sometimes  been  a  little  ex- 
"^ ended  by  taking  Greenwich  for  its  Northern  termina- 
»ii.  We  mention  this  only  to  record  our  protest 
9t  such  an  extension.  "Ilie  chain  of  triangles  con- 
ihe  meridians  runs  East-South-East,  and  West- 
lorlh'West,  and  is  of  considerable  length,  and  conse* 
ally  the  smallest  error  in  the  azimuth  (wliich  it  is 
nfiofsible  to  avoid)  will  produce  a  considerable  error 

the  length  of  the  meridian  arc. 
The  bases  on  which  the  operations  of  Delambre  and 
Mccbain  were  founded,  Tat  Melun  and  Perpignan,)  were 
SlMifured  witli  rods  of  platinum,  2  toises  long,  6  lines 
bmad^  and  1  line  thick.  To  each  was  attached,  at  one 
a  rod  of  brass  ;  the  proportion  of  the  expansions  of 
and  platinum  being  known,  the  expansion  of  the 
[turn  rod  was  inferred  from  the  observed  difference 
of  expansion  of  the  two  rods.  This  apparatus  was  en- 
closed in  a  wooden  box.  Four  of  these  compound  rods 
were  ased  :  they  were  placed  on  trestles,  not  in  contact, 
the  distance  being  measured  by  a  small  slider.  The 
lengths  of  the  bases  were  expressed  in  numbers  of  the 
length  of  the  toise  of  Peru,  taken  at  the  temperature  of 
IS®  of  Reaumur,  or  6I|^  <if  Fahrenheit.*     Allowance 

♦As there  faa»'b««a  alilUe  confutlDH  respecting  these  reductioDA  for 
trstare,  tba  rwuler  ii  refrrrcd  l»)  the  PAif,  Tram.  1326,  p.  568, 
I  abslfict  of  aU  the  pusages  in  the  Ba§c  du  SyMiime  MHri^c  rc- 


was  tnade  for  the  inclination  of  the  bars.  The  bases 
consisted  each  of  two  parts^  making  a  smull  angle. 
The  length  of  the  base  of  Melun  was  6075.9  toises- 
that  of  Perpignan  6006.23.  The  length  of  the  latter 
calculated  from  the  former,  through  the  chain  of  trian- 
gles, ditTered  only  11  inches  from  the  measured  length. 
The  angles  were  observed  with  repealing-circles.  The 
triangles  were  calculated  as  spherical  triangles,  by 
Dekmbre*s  method.  (Trigonometiiy,  Art.  182,)  The 
azimuths  were  determined  by  observations  of  the  Sun 
near  the  horizon,  and  by  measures  of  the  angular  dis- 
tance of  a  signal  from  the  Pole-star.  (TRiGoxoMETaY, 
Art.  1S5.*)  The  arc  of  meridian  was  then  calculated 
by  the  method  which  (in  our  general  account  of  methods) 
we  have  described  as  Delumbre*s.  Jn  the  prolongation 
of  this  arc  to  Formentera,  the  same  methods  were  used, 
except  that  the  azimuth  was  ascertained  by  transits  as 
described  in  Trigonometry,  Art,  185.  The  latitudes 
were  found  almost  entirely  by  observations  of  the  Pole- 
star,  and/3  UrsBB  Minoris,  made  with  Lenoir s  repeating- 
circle.  To  give  an  idea  of  the  extent  to  which  this 
instrument  was  used  in  these  determinations,  it  will  be 
sufficient  to  state  that  the  latitude  of  Foruicnlera  was 
fixed  by  2500  observations  of  Polaris,  and  1400  of 
^  Ursae  Minoris. 

We  have  already  mentioned  the  discordances  in  the 
observations  of  Mechain  at  Barcelona  and  Montjouy* 
and  the  doubt  thrown  by  them  on  the  results  of  obser- 
vations with  the  repeating- circle.  They  have  been 
considered  by  M*  Nicollet  in  the  Memoir  before  referred 
to,  (Conn,  des  Ttmps,  1831*  Additions:)  and  his  con- 
clusions (omitting  every  thing  relating  to  tlie  inabi- 
lity of  the  telescope  to  separate  fUrsse  Majoris)  appear 
to  us  perfectly  correct.  Mechain's  observations  at  these 
places  were  not  confined  to  the  Pole-slar  and  /i  Ursae 
Minoris.  but  included  ieveral  stars  poKsing  to  'he  North, 
and  several  passing  to  the  South  of  the  zenith.  Now 
M.  Nicollet  shows  that  if  we  use  Piazzi's  declinations, 
and  find  the  latitude  of  each  place,  first  by  a  mean  of 
the  observations  of  stars  passing  North  of  the  zenith, 
and  next  by  a  mean  of  those  of  ttars  passing  South  of 
the  zenith,  and  take  tiie  mean  of  these  results,  the 
difTerence  of  latitudes  is  almost  precisely  what  we  should 
have  expected  from  the  known  distance  of  parallels; 
and  thus  the  difficulty  disappears.  It  has  been  answered, 
(Philosophical  Magazine^  March  1829.)  that  if  we  com- 
pare the  observations  on  the  same  sfars  made  at  the 
two  stations,  as  with  zenith -sector  obscrvationsi  the 
original  ditBculty  remains.  But  we  think  tliat  the 
author  of  this  answer  has  not  sufficiently  considered  the 
nature  of  the  defect  attributed  to  repeating- circles.  Of 
the  stars  observed  at  both  stations,  only  one  passes 
South  of  the  zenith.  Now  if  the  coiisiant  error  of  the 
circle  had  undergone  any  alteration  (as  is  probable 
after  the  interval  of  a  year)  aU  the  stars  North  of  the 
zenith  would  give  the  same  error,  and  with  the  same 
sign  in  the  dilTcreuce  of  the  latitudes.  But  the  stars 
South  of  the  zenith  would  give  the  same  error  with  a 
contrary  sign,   and  in  fact  the  only  South  star  observed 

Ijiting  to  thii  point;  as  well  at  lo  the  compArisoti  of  the  new  staadmrd 
wilh  the  smcierd  acid  furdi^  stand ards, 

*  In  ihe  Ibssay  on  Tbioonqmf.trt  to  which  we  hare  fefcrred,  it  is 
said  thai  the  azimuth  is  detcrmitied  hy  a  Hght-angled  sp)ieric»l  Ir*- 
angle.  ^Hiis  h  only  tme  when  (he  signal  U  exactly  in  the  horizon  ; 
wheu  it  Is  efcvated  or  depressed,  it  is  necessary  tci  calculate  the 
zenith  angle  of  the  tnangle,  who«e  angles  are  at  tbe  icnith|  the  Pole, 
and  the  signal. 
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at  both  places,  irtves  a  discordance  of  an  opposite  kind. 
Wc  think,  therefore,  that  M.  Kicollet  is  quite  riirht  in 
fixhig  l?»e  latitude  of  Monljotiy  at  41°  21'  44^585. 

The  latitude  of  Mountjoiiy  is»  however,  of  no  esscn- 
ISal  importance.  It  is  much  to  be  wished  that  the  lali- 
todcs  of  Dunkirk  and  Formentora  were  determined 
;frith  greater  certainty.  The  latter  re«ts  on  an  cnormoue 
number  of  observations,  but  entirely  on  stars  Nortti  of 
the  zenith,  and  with  a  circle  whose  level  was  attached 
Id  the  axis  ;  it  is  probably  subject  to  a  mnch  gresater 
error  than  if  it  had  been  fixed  by  ten  observation b  with 
0nfham*s  or  Ramsden's  sector.  In  the  determination 
©f  the  latitude  of  Dunkirk,  many  observations  were 
iejected  ;  and  in  that  of  Paris.  M«chain  rejected  obser- 
tntions  by  thousands,  apparetitly  preserving  only  those 
whose  results  presented  the  pn^eatest  agreement.  The 
latitude?*  of  the  other  intennediate  points  are  still  more 
floiibtful.  In  our  prenent  yncertainty  we  shall  adopt 
from  the  Bojfedu  Sy.nieme  Metrique  the  followrni^  num- 
bers :  latitude  of  Dunkirk  51^  2'  B".7  ;  latitude  of  For- 
mentera  S8°  39'  56".  1 ;  distance  of  parallels  705,19fl.4 
toiscs;  mean  length  of  degree  &7,0O7  toiaes. 

The  base  measured  by  Svanberg^  was  nearly  in  the 
same  line  as  that  measured  by  Maupertuis  and  Clai- 
raut.  The  measuring  rods  were  iron  bars  of  six  mt'tres 
each.  The  observed  length  was  corrected  for  the 
fkxure  of  the  bars,  their  horizontal  inclination  with  the 
direction  of  the  base,  &c.,  but  the  correction  for  tempera- 
ture remains  uncertain  from  a  cause  which  deserves  a 
distinct  explanation. 

By  a  toise,  or  a  yard,  or  a  mfetrc,  we  mean  a  certain 
extent  of  space  in  one  direction,  without  any  reference 
to  wooden  rods  or  metallic  bars.  But  as  it  is  impossi- 
ble to  measure  a  line  withoat  some  material  standard^ 
we  are  compelled  to  adopt  as  the  practical  definition  of 
a  toise  or  a  yard,  &c.  the  length  of  a  certain  bar  of 
metal,  called  a  standard.  If  this  length  be  invariable, 
the  measure  is  fixed  without  any  further  condition. 
But  if  from  change  of  temperature,  or  any  other  change 
of  circumstances,  the  length  of  the  bar  (aa  compared 
with  the  length  of  others  not  subjected  to  the  same  trtal) 
be  found  fo  change,  then  we  must  apecily  the  degree  of 
temperature,  and  the  other  circnmslancea  under  which 
this  certain  bar  must  be  placed  in  order  to  present  the 
exact  length  required.  If  then  the  length  of  a  base,  or 
the  length  of  a  pendulum,  has  been  measured  with  the 
standard,  at  a  higher  temperature  ttian  that  specified, 
and  if  we  know  that  at  this  higlier  tempeniture  the  bar 
was  longer  than  at  the  specified  temperature,  it  is  plain 
that  tlie  length  of  the  bar  has  not  been  contained  so 
many  times  in  the  line  measured  as  it  would  have  been 
if  used  at  the  specrficd  temperature,  and,  consequently, 
the  resulting  number  (which  expresses  how  often  the 
length  of  the  bar  is  contarued  in  the  line)  must  be  in- 
creased.  Similarly  if  measured  at  a  lower  temperature 
the  number  must  be  diminished. 

it  was  not  till  geodetic  measures  had  acquired  consi- 
derable accuracy,  that  this  refinement  was  thought  of. 
And  when  necessity  compelled  Philosophers  to  fix  on 
some  temperature  for  the  measure  of  the  standard  bar, 
convenience  directed  them  to  choose  one  which  could 
be  commanded  at  all  times  with  little  trouble,  and  which 
was  as  likely  to  occur  in  ordinary  measures  as  any 
other.  Thus  the  French  toise  was  the  measure  of  the 
iron  bar  called  the  toite  of  Peru  at  the  temperature  of 
13°  Keauraun  or  61^°  Fahrenheit,  or  16^"* Centigrade; 
tlie  English  yard  was  the  measure  of  a  brass  bar,  (or 


rather  some  one  of  aeveral  brass  bara,*)  at  the  tempera- 
ture of  62°  Fahrenheit. 

But  the  new  French  measure  was  adopted  at  a  time 
when  all  other  considerations  gave  way  to  theory^    The 
metre  is  defined  by  443.296  lines  of  the  toise  of  Peru,  " 
at  the   temperature  13^  of  Reaumur.     Bat  it  it  reprc'  pr^ 
mntted  by  the  length  of  a  standard  platiaom  bar,  at  tbe  *i 
temperature  of  freezing  water,  or  (r  of  Reaumur's  and 
the  Centigrade  soale.     This  change  of  temperature  ^r 
the  measure  of  the  standard,  has  introduced  no  little 
<sonfusion  into  the  subject  of  measures  gcnerally.t     In 
the  instance  now  before  us,  additional  confusion  is  in- 
troduced by  the  change  of  the  metal  used  for  the  coti^ 
struction  of  the  standard. 

It  is  uncertain  whether  the  iron  bar  used  by  Svanberg 
was  compared  with  the  platinum  standard  preserved  at 
Paris,  at  the  temperature  of  0°,  or  16j°  Centigrade.  If 
the  expansions  of  the  two  metals,  with  the  same  chsnge 
of  temperature,  were  the  same,  this  would  be  of  m*  con- 
sequence. But  their  expansions  being  different,  if  the 
two  bars  had  the  same  length  at  the  tcmperatufe  ^j^ 
they  would  not  have  the  same  length  at  the  tempei 
ture  16J°.  If  they  were  compared  at  tbe  temperature 
0°,  it  would  be  right  to  apply  to  the  measured  length  of 
S^'anberg's  base,  the  correction  corresponding  to  the 
expansion  of  iron  between  0*  and  the  observed  teropenn- 
ture.  If  compared  at  the  temperature  16^^  the  length 
most  be  corrected  for  the  expansion  of  iron,  between 
\G\°  and  the  observed  temperature,  and  for  the  expan- 
sion of  platinum  between  0°  and  16J^  It  is  most  yrcM 
bable  that  they  were  compared  at  the  terroperature  0  . 

The  signals  for  Svanberg's  triangles  were  so  coi»« 
structed  as  to  allow  the  light  of  the  sky  to  be  seen 
througli  them.  The  angles  were  observed  with  repeat- 
ing-circlea.  The  azimuths  were  found  by  observing 
the  transits  of  the  Pole-star  and  other  stare  over  the 
same  vertical ;  from  equal  altitudes  of  stars  ;  and  fi-om 
observations  of  the  Sun,  The  triangles  and  arc  of 
meridian  were  calculated  by  Delambre's  method,  Tb« 
latitudes  were  found  by  a  great  number  of  obserraiioiM 
on  the  Pole-star,  made  with  Lenoir's  repeat  rag-circle. 
The  final  results  are,  that  the  distance  between  the 
parallels  of  Mallorn  and  Pahtavara  is  180,827.68 
metres  =  92,777.98  toises,  (or  160,WI.06  mlitres 
=  92,760.73  toises,  if  the  standafdB  were  compaaed  «A 
the  temperature  16^°  Centigmdt;)  the  latitude  of  M»M 
lorn  s=  72«.6056372  —  63"*  31'  S0".26 ;  the  latitude  oT 
Pahtarara  =  74'.d079723  -  67^  8' 49^63;  whence 
the  difference  of  latitudes  =s  1°  S7'  19'^  57.  This  ought 
to  be  diminished  by  0".28,  because  in  the  calculation  of 
nutation,  the  true  place  of  the  Moon's  node  has  been 
used  instead  of  the  mean  place.  Hence  1*^  =  57 ,.198^ 
toises. 

There  is  no  doubt  of  the  general  excellence  of 
measure,     Tlie  astronomical   determinations,  wc  con- 
ceive,  are  not  equal  to  those  in  the  measure  of  the  French 


*  Pcff  a  comparison  of  Shuckburgh%  Bird'*,  Roy*s,  Rarasden%  ftiid 
tbe  Boyil  Society'*  staudard,  the  reader  i»  referred  to  »  piper  by 
Capt.  Kater,  in  the  PhUosophicat  TraMMCtimi,  1821. 

f  The  reftder,  who  inmy  think  thii  explanation  omi«ce»8try,  lif«- 
ferrcd  for  m  proof  of  the  confittioii  an  this  tubjtci  toUie  FhU.  7>^mm. 
1818,  where  Col.  UmbloQ  kw  «pphcd  an  uiuicce«iycorrectioii  to 
the  length  of  the  French  arc;  to  tbe  PkU.  Tram.  1822,  where  Mr. 
Goldiiigham  bai  applied  a  correction  with  the  wrong  si|n  to  the  Icpgf 
of  the  seconds*  pendulttm  it  London  ;  md  to  Zach's  Q^m^mdm 


01  the  seconas  pcnfiuiuoi  akj-«ui*wn  «  «.«  »^ - --r 

to!.  viU.  p.  150,  where  Zach  h»s  fallen  Into  tti  •««»  n  tbe 
ion  orBeccaria*s  toiie  with  the  French  metre* 
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AeaAmmjss  m  the  same  Country,  but  they  are  as^aod 
wm  €xmM  he  made  with  the  matniment  employed.  The 
aazieij  of  Svanberg  and  his  companions  to  omit  no  re- 
dociioiH  whose  yalne  cotild  be  sensible,  has  led  them 
mto  mmaj  refinements  that  are  useless,  and  some  thai 
ore  cfTonecms,*  but  none  to  such  sn  amount  as  to  hurt 
the  creclii  of  the  result. 

T%e  rods  with  which  the  ftrsi  base  was  measured  in 
2*iBg)and  were  thin  ^lass  tubes,  20  feet  long,  and  ahoat 
aO  inch  m  diameter.  enclo?»ed  in  wooden  bones^  (except 
at  tfie  ends.)  and  supported  on  trestles.  Each  rod  had 
at  one  end  a  tnaH  idider  driven  outwards  by  a  weak 
i^ifipg;  and  the  succeeding  rod  was  pressed  against  it 
OT  Aft  allder  was  pirahed  up  to  a  certain  point.  But 
ibe  mparatus  ultimatdy  adopted  was  a  steel  chain  of 
WO  feet  in  length,  consisting*  of  forty  links.  One  chain 
oaf  J  waa  used  m  the  actual  measure,  but  another  was 
carneif  Jbr  the  purpose  of  occasional  comparison.  The 
sodii  of  messnrnig*  fhraTFy  employed  was  this.  The 
dIfliD  was  supported  in  several  troughs  restm^  on 
tnsillcR,  and  extended  by  a  weight  of  88  pounds.  lu 
any  position  of  the  chain,  two  posts  were  necessary  at 
eaA  etid.  One  post  at  the  preceding  end  earned  a 
pwt^,  over  which  passed  the  rope  sustaifting  the  weig'ht 
whldi  atntched  the  cham*  To  one  post  at  the  follow- 
iilj^  end  WIS  fixed  an  apparatus  of  screws,  by  which  the 
chaLu  was  snpported  in  opposition  to  the  aclion  of  the 
w^j^bHf  and  by  which  it  could  be  moved  slowly.  The 
Qiher  post  at  the  fo flowing  end  of  the  chain  carried  a 
scaler  to  one  division  of  which  a  mark  on  the  end  of  the 
dksiii  was  brought  by  the  screw  motion  ;  and  the  other 
po^  al  the  preceding  end  carried  a  scale,  of  which  one 
dhrMon  was  brought  by  a  screw  motion  to  a  mark  at 
tilat  end  of  the  chahi,  Wlien  the  chain  was  moved  to 
the  BCIt  position,  the  mark  on  the  following  end  of  the 
dkain  was  brought  to  that  drrisTOfi  of  tlte  scale  with 
wfak^b  tbe  mark  on  the  preceding  end  had  coincided. 
If  will  easily  be  seen  that  the  correctness  of  the  opera- 
tk>a  depends  on  the  immobility  of  the  scale-posts,  (which 
subject  to  no  strain*)  and  that  in  feet  three  posts  at 
end  were  necessary,  Tlie  eipansion  of  the  glass 
w  and  of  the  cham  were  determined  by  experiments 
espresafy  made  for  the  measure.  Corrections  were  ap- 
|rtied  for  the  temperature,  the  inclination,  and  the  height 
AfMwe  the  sea.  The  length  of  the  base  on  Hounslow 
HcbA  was  27,404  feet;  of  that  on  SaKsbury  Plain 
Se,OT5;  and  of  that  on  Misterton  Carr,  (near  the 
Northero  extremity  of  the  arc  of  meridian,)  26,842  feet 
Saveia]  other  bases  were  measured  in  different  parts  of 
Ibe  Kingdom* 

Tlia  fignals  were  usually  ftag.staffs,  or  white  ligiits. 
file  angles  were  rbscrved  with  a  large  theodolite,  made 
by  Hama^en,  three  feet  In  diameter ;  an  instrument  lan- 


•  ^Mwaat^cse  «K  way  reckon  Svmnberg's  method  of  kking  the 
■*■"  rf  «w«ejvtiioi>a  BDixfe  with  the  repcaitng-circle.  Instead  of 
liltiocl^dliBmice  Between  ttw  fiwt  and  Usi  re»diT.gs,  and  rtivldmg: 
Wife*  ««iiA«r  «f  nnliiplkatiooi^  he taka«  «»«ry  posaibl*  combination 
•§«««,  %mm,  tut%  doc  nobipbti  aiwi  jives  to  eftch  a  vote  proporlionil 
te  lU  aumber.  But  it  seems  ploi*  that  every  observalion  vi  a  double 
ftp^ta  b  jierfecUy  indtpeodent,  (as  the  telescope*  are  pointed  taew 
far  cTtff  obfervation,)  and,  therefore,  we  have  m  right  to  lake  two 
srlfere^4oaM»  «agl«i  tofvlW,  as  w»  thwld  hawe  if  it  were  poaaible 
^^MDwaA  oftc»  torn  w§  mt  timm  Iht  aogte^  Every  oba«i«a|io» 
Wm^M^MiIciiC,  i«d  t2i«c«lbn  all  baiag  ^  prion  equal  in  accuracy^ 
thie  probiahly  best  determi nation  15  (he  mean  of  ill,  that  is  the  difference 
*'****  ^^Z***^  ^***  readings  divided  by  the  number  of  multi plications, 
lAthiaiMttMt  tbat  be  has  au^ntioned,  (p.  33.)  the  difference  of 
i¥f  Sfanb^rgX  *B*l  IJJllie  caxnmoji  method^  ia  1".4. 


donbtedly  superior  to  any  other  that  had  been  used  in  "Meridian 
siiniiar  observations.  As  with  this  instrumeui  the  hori-  Mcaaurea. 
zotital  atigle  was  imniediately  observed,  no  redyctioii  *^-*~^^~^  ^ 
for  the  heig-ht  of  tlie  signals  wajs  necessary.  The  hori- 
zontal angles  were  reduced  to  chord  angles.  Tlie  iirat 
azimtjth  was  obtained  from  the  tneddian  mark  of  the 
transit-instrument  at  Greenwich  Observatory;  after- 
wards die  as^imuths  were  found  by  observing  with  the 
theodolite  the  Pole-star  at  its  greatest  asimuth.  The 
meridiaa  arc  was  computed  by  parallels  and  perpendi- 
culars. The  distance  of  the  parallels  of  Dunnose  (in 
the  Isle  of  Wi^ht)  and  Axbiiry  Hill  (near  Daventry)  was 
^und  to  be  5S6319*S  Cftst ;  thai  betiraen  the  parallels 
of  Dun  nose  and  Clifton  (near  Don  caster)  1,036,337 
£eet :  and  that  between  the  psLraliek  of  Buiinose  and 
Burleigh  Moor  1,442,852.5  feeL  The  chains  were  cnea* 
Bttred  with  Bam^den^s  brass  yard,  which  itappeoxs  frojo. 
Ca{>taiR  Kater's  coinparisuu  (P/uL  Trtuta,  1821)  ex- 
ce«Hded  Siiuckbtiegh'a.  now  adopted  as  the  slanilard,  bf 
,00f5€&  parta  <rf  an  iaeh,  or  Trrnr  ^^  ^  whole.  Thus 
the  meridional  disLaaces  ara  tbund  to  be  586,360^ 
1,086.409, U  and  l,442,95i2ik  £eeA,  wh^n  measured  by 
Sbuckbur^h*»  standard. 

The  diH^rence  of  latitudes  wa£  detennined  by  obser* 
vaUoofi  listLh  a  zeniih- sector  made  by  Rain&den,  appa* 
reatly  Uie  best  which  has  erer  been  con&iructcd  For  a 
descripiiofi  of  this  superb  instrument  we  must  refer  tov 
the  PML  Tram,  1803^  to  the  Account  of  the  Tngono- 
tiutrical  Surp^y^  toL  ii,  or  to  Pear&on*s  Practical  Atttwo-- 
Tiomy,  voJ*  ii.  It  te  suEEcient  here  to  state  that  the 
telescope  was  eight  feet  long,  and  carried  the  arc  ;  that  it 
wafi  moved  by  an  extemaJ  micrometer ;  tbat  the  plumb- 
line  bisected  a  dot  at  th^  centre  ;  and  thai  from  a  very 
severe  examination  it  does  not  appear  that  th«  error  of 
coilimation  was  sensibly  altered  during  the  observatiui^« 
For  the  dilference  of  latitude  of  Dunnoae  and  Burleigh 
Moor»  eight  stars  were  observed ;  those  of  the  otluer 
statiotis  were  found  by  a  greater  number.  In  getteral 
each  star  was  obeerved  about  eight  times^  the  sector 
being  reversed  afier  every  day'ft  observation.  Ttie  am- 
plitudes were  thua  found  to  be>  between  Dun  nose  and 
Arbury  Hdl  1^  ZW  W'S%  ;  between  Dunnose  and  Clif- 
ton 2*^  50'  23".38 ;  between  Dunnose  and  Burleigh 
Moor  3^  bT  la'M.  The  mean  latitude  of  the  last  arc 
is  52^ S&'  4^' ;  the  length  of  I''  =:  304,968.3  feet.  The 
middle  latitude  between  Diumose  and  Arburv  Hill  is 
5r25'  ir ;  the  length  of  1°  -  365,208.4  ;  the  middle 
latitude  between  Arbury  Uill  and  Gltllon  is  52°  50^  30^' ; 
the  length  of  1^  364,625.1 ;  the  middle  latitude  between 
Cyftoii  and  Burleigh  Moor  54*^0'  56^' ;  the  length  of  1% 
365,002.5.  By  a  compansoa  of  the  French  mt^tre 
with  Shuckburghs  Btandard,  Captain  Kater  {Phil, 
Trans.  1818)  has  found  the  ni^Lre  =:  39.37079  inches; 
and  nn  the  metre  ^  443.296  lines  of  the  toise  of  Peru, 
it  follows  that  the  toise  =  6.394506  feet.  Hence  the 
distance  between  the  parallels  of  Dunnose  and  Burtetgh 
Moor  =  225,65  L9  toises.  We  believe  the  results  of 
this  measure  to  be  far  more  exact  than  those  of  any  of 
the  measures  hitherto  described. 

The  methods  adopted  by  Colonel  Lambton  were  in  Metbodi 
almost   all    respects  the    same   as  those   used   in  the  ^^ed  in  tbe 
English  survey-     The  base  near  Madras  was  measured  EasMadiw 
wifth  a  steel  chain  which  was  ocCftMBsUy  compared  with  ^"^^^y* 
a  standard  chain  that  liad  been  measured  by  Ranisden's. 
brass  standard  wben  the  temperature  was  50^  of  Fah- 
renheit ;  the  length  of  the  base  was  therefore  corrected 
for  the  expansion  of  the  steel  to  tliis  temperature,  and 
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Figupo  of  for  the  contraction  of  the  brass  to  the  teraperatyre  62^ 
the  Earth.  The  expansion  of  ihe  cbain  was  cletcrmmed  by  inde- 
^^^Sf^^^  pendent  experiments.  Corrections  were  applied  for  the 
incltnalion,  tlie  liei^Jjt  above  the  sea,  &c*  The  same 
course  was  pursued  in  the  measure  of  the  base  near 
Ban  "galore,  of  that  in  the  Coinibetoor»  of  that  near 
Palamcottah,  of  that  near  Gooty,  and  of  tliat  near 
Daumergidda;  their  lenpf-ths  were  respectively  40^000, 
S9.794,  32,301,  30,507»  82.609,  and  30,806  feet  On 
compannjif  the  chains  previous  to  the  measure  of  the 
base  near  Gooty,  there  appeared  to  be  some  reason  for 
enpposingthat  the  standard  chain  had  altered  its  length ; 
and  it  was  then  compared  by  means  of  beam-compasses 
with  a  brass  bar. 

Ttie  signals  were  flag- staffs  and  white  lights.     The 
angles   were   observed  with  a  large    theodolite.     The 
observed  horizontal   ang^les   were   reduced   to    chord- 
anglest  and  the  triangles  calculated  as  plane  triang^Ies, 
The  azimuths  were  determined  by  observations  of  Polaris 
at  his  gp-eatest  azimuth,  made  with  the  theodolite.    The 
meridian  arc  was  calculated  by  parallels  and  perpendi- 
culars; but  the  principal  stations  were  so  nearly  in  the 
same  meridian  that  no  allowance  was  made   for  the 
difference  between   the   perpendicular   and   the    small 
circle  passing-  through  a  station.  Two  different  meridians 
were,  in  fact,  measured ;  in  the  first  of  these  (near  the 
Coromandel   coast)  the  meridional    distance   between 
Tnvandeporuin  and  Paudree  was  found  =  574,328  feet; 
anfl  in  the  second,  the  distance  from  Punnsc (near  Cape 
Comorin)   to  Putchapolliam  =  1,029,101  ;  that  from 
Putchapolliam  to  Namthabad  =  1,489,131  ;  and  that 
from  Namthabad  to  Daiimer^idda  =  1,073,428  feet. 
To  reduce  these  to  Shuckburgh'a  standard,  it  must  be 
observed  (¥hiL  Trans.  1823)  that  the  triangles  extend- 
ing over  the  shorter  meridian  arc,  and  the  Southern  part 
and  105,996  feet  of  the  middle  part  of  the  longer  arc, 
were  calculated  from  the  measure  by  Ramsden's  chain  ; 
and  those  on  the  rest  of  the  middle  part  and  the  Northern 
part  from  the  measure  made  with  the  brass  bar.     The 
former  is  too  long  by  *00250  inch,  and  the  latter  too 
filiort   by   ,00064   inch    in  every  yard*     The   lengths 
thus  corrected  are  574,368,  1,029,173,  1,489,198,  and 
1.073,409  feet. 

The  latitudes  were  found  by  observations  with  a 
zenith-sector  of  five  feet  radius,  constructed  by  Rams- 
den,  and  similar  to  that  used  in  the  English  survey.  It 
appears  that  its  error  of  collimation  changed  by  a  very 
small  quantity  during  the  operations,  but  was  steady 
enough  at  each  station.  For  the  determination  of  some 
of  the  amplitudes,  seventeen  stars  were  used,  each  of 
which  had  been  observed  eight  or  ten  times,  the  sector 
being  reversed  after  every  day's  observation.  The  ab- 
solute latitudes  depended  on  a  smaller  number  of  prin- 
cipal stars.  The  final  results  were  as  follows  :  latitude 
of  Trivandeponim  11°  44'  52"  6;  of  Paudree  13°  19' 
49".0;  IfltitudeofPtinnac8°9'38",4;  of  Putchapolliam 
10^59'48".9;  of  Namthabad  15°  0'  0^2;  and  of  Dau- 
mergldda  18°  3' 23^5.  The  latitudes  of  some  inter- 
mediate points  were  observed,  and  in  one  of  them  it 
appeared  that  the  disturbance  of  local  attraction  was 
sensible.  The  length  of  1°  is,  in  the  arc  from  Trivan- 
deporum  to  Paudree  362,988  feet,  in  the  Southern  part 
of  the  long  arc  362,864,  in  the  middle  part  362,941, 
and  in  the  Northern  part  363,071  feet. 

Considering  the  e^iteut  of  this  arc,*  as  well  aa  the 

*  This  irc  hat  be«D  extetided  hj  Ciptun  Ereresfc  to  Utitudi;  24*  ?\ 
Tbe  detajk  «re  not  yet  publislieff* 


exactness  of  every  part  of  the  operations,  we  do  not 
hesitate  to  state  oyr  opinion  that  it  is  superior  to  every 
other  tlial  we  have  described. 

Some  triangles  observed  by  tbe  Baron  de  Zacb,  for 
tbe  cfiimation  of  the  accuracy  of  Beccaria's  measure, 
were  lounded  on  a  base  of  little  more  than  600  yards 
in  Ieni;th.     An   erroneous   reduction   was  applied   for 
temperature,  and  the  base  was  measured   but  once ; 
MM.  Plana  and  Carlinl,  therefore,  measured  a  new  base 
of  nearly  the  same  length,  and  in  nearly  the  same  situa- 
tion.    The  measuring  rodi  were  of  wood,  12  metres  in 
lengtlii,  in  the  form  of  hollow  parallelopipeds.     To  the 
preceding  end  of  each  was  attached  a  metallic  frame  la 
the  form  of  a  hollow  parallelogram  and  in  the  same 
plane  as  one  side  of  ihe  paralleJopiped.     A  fine  thre^ 
was  stretched  across  this  frame,  so  that  when  the  rod 
was  horizontal  the  thread  was  veitical.     In  measuring^, 
every  rod  was  placed  horizontal  upon  trestles;   the 
second  rod  was  not  made  to  touch  the  first,  but  was  so 
placed  that  a  fine  dot  near  its  following  end  was  bisected 
by  the  thread  carried  by  the  frame  on  the  preceding  end 
of  the  first  rod.     By  this  simple  contrivance  the  use  of 
the  plumb-tine  was  entirely  avoided,  and  there  was  no 
fear  of  disturbing  one  rod  by  the  contact  of  another. 
The  rods  were  compared  after  each  of  the  two  measures 
with  a   standard   ra^tre,   by   means  of  a   microscopic 
apparatus.  Some  triangles,  observed  with  the  repeating* 
circle,  connected  this  with  one  of  Beccaria's  principal 
sides  ;  and  the  rest  of  the  triangles  were  obwerved  by 
the  surveyors  of  the  French  Government,     A  chain  of 
triangles  had  also  been  observed,  connecting  Beccaria'a 
with  a  base  measured  near  the  Ticino ;  and  others  coa-^ 
necting  it  with  the  triangles  crossing  the  Alps,  and  ulti- 
mately with  the  bases  measured  in  France.     The  results 
from  the  different  bases  agreed  very  nearly.    The  azi- 
muth was  determined  at  the  Observatory  of  Turin,  from 
the  meridian  mark  of  the  trans  it-instrument.     The  parts 
of  meridian  were  calculated  by  Delambre's  formulae. 
Tiie  length  of  Beccaria'a  arc,  deduced  from  the  base  on 
the  Ticino,  was  126,385,25  metres,  or  04,845  toises* 

The  latitudes  were  determined  by  observations  made 
with  a  repealing-circle.  At  each  extremity,  Polaris,  and 
two  stars  South  of  the  zenith,  as  well  as  the  Sun,  were 
observed  ;  several  scries  of  observations  were  made  on 
each  ,  the  mean  of  the  latitudes  given  by  Polaris  was 
taken  as  one  determination,  subject  to  the  constant  error 
of  the  circle,  and  the  mean  of  the  latitudes  given  by  tbe 
other  stars  and  the  Sun,  as  another  determination,  sub* 
ject  to  the  constant  error  with  the  contrary  sign.  The 
mean  of  these  was  free  from  the  constant  error.  Thus 
the  latitude  of  Beccaria's  station  atMondovi  was  found 
to  be  44°  23'  44^.37 ;  that  of  Andrate45^  31'  15^44,  the 
amplitude  1°  7'  31''.07,  less  by  13"  than  that  given  by 
Beccaria. 

The  whole  of  this  measure,  and  in  particular  the  de- 
termination of  the  latitudes,  seem  to  have  been  made 
with  so  much  care>  that  we  must  allow  its  eitcellence. 
It  is,  in  fact,  almost  the  only  one  in  which  proper 
caution  has  been  used  in  the  determination  of  the  lati- 
tudes with  the  repealing-circle. 

The  apparatus  used  in  the  Hanoverian*  base-measure  l|( 
is  described  in  a  pamphlet,  entitled  Schreiben  an  den  ^ 
Herrn  Olben  von  H.  €.  Schumacher^  enikalt^nd  cine  5? 
Nachricht  uher  denApparat^  dessen  er  sick  surMetsun^ 


•  We  had  not  received    the  locount  of  this  ind   the   foUowing 
mnfure  whea  the  int  fectioo  of  thli  Tresttse  wi>  ieot  to  press. 
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dir  Bam  M  Braack  im   Jahre  1B20    hedieni  hat. 

"Wlr**  bars  of  hammered  iron  were  used,  each  12  French 

leel  in  len^h,  aud  If  inch  broad  and  deep ;  the  ends 

were  anned  with  steel   plates,  at  one  end  flat,  and  at 

the   other  spherical,      Tliey  were  carried   in   wooden 

tMnes  completely  closed,  the  ends  only  projecting' ;  to 

prcreul  flexure  they  were  supported  by  counterpoises 

applied  at  different  parts.     The  boxes  were  pluced  on 

trestles  of  variable  heights  ;  the  rods  were  placed  hori- 

XonUt,  and  at  the  same  height^  as  long-  as  the  nature  of 

the  ground  allowed,     A  small  internal  was  lefl  between 

the  flat  end  of  one  rod   and  the  spherical  end  of  the 

o^xt,  and  this  was  measured  by  droppin*^  between  them 

a  glasa  wedg^c  whose  depth  was  forty- eight  times  the 

thiekjiess  of  its  back.      When  it  became  necessary  to 

alter  the  height  of  the  bars,  a  cylinder  of  bell-metal 

Was  employed,  which  by  means  of  a  level  was  placed 

▼ery  exactly  vertical,  and  the   same  g^lasa  wedge  was 

used   to  measure  the  distance  between  the  top  of  the 

cylinder  and  the  upper  bar,   as  well  as  between  the 

boCtom   of  the   cylinder  and  the  lower  bar.      Of  the 

length  of  the  base,  and   the  details  of  the  survey,  we 

find  no  mention;  and  we  beUeve  that  no  further  account 

has  been  published^ 

The  difference  of  latitudes  of  the  observatories  at 
Outting-eu  and  Altona,  was  ascertained  by  observations 
made  with  Ramsden*s  zenith-sector,  (the  same  which 
was  used  in  the  English  survey.)  Forty- two  stars  were 
observed  at  both  places  ;  each  about  six  times  in  each 
poBiticm  of  the  sector.  In  general,  the  sector  was  re- 
versed after  each  night's  observation*  The  details  will 
be  ibliDd  in  the  Bestimmung  des  Breiienunterscheidei 
-wmfi^cken  den  SteTnwUrien  von  GoUingen  und  Altona^ 
4c  von  C,  F.  Gauss.  The  results  were,  latilude  of  the 
chaeiralory  at  G6ttingen,  51°  31'  47",85 ;  of  Ihe 
cibeenratorv  at  Altona^  53°  32'45".27  ;  amplitude  of 
the  arc,  2^  0'  5r'.42.  The  last  is.  undoubtedly,  one  of 
the  BOrOfit  accurate  determinations  ever  made. 

Jt  l»  slated  by  M.  Gauss  that  tfie  observatory  of 
Alt4>na  h  115,163.7  toises  North,  and  7,2  toiaes  West, 
of  thai  at  Gultingen.  This  estimation  is  founded  on 
the  base  mentioned  above;  the  measuring  bars  have 
not  been  definitely  compared  with  the  French  loise,  but 
M.  Oaoss  states,  that  it  is  imjiossible  that  there  can  be 
ally  serious  error  in  the  estimation.  The  resulting 
length  of  one  degree  is  57,127.2  toises. 

The  arc  measured  by  M.  Slruve,  and  extending  from 
Jacobstadt,  on  the  Duna,  to  the  island  Hochland,  in 
the  Gulf  of  Finland,  depends  on  a  base  of  2315  toises. 
This  line  was  but  once  measured  with  iron  bars  of  two 
loiscTS  in  length,  each  of  which  carried  at  one  end  a 
lerer  of  great  sensibility.  {Fuhlhebel,*}  by  which  the 
contact  with  the  next  was  made.  By  means  of  a 
micrroscopic  apparatus,  they  were  compared  with  a 
standard  made  by  Fortin.  To  detect  any  error  in  the 
hase  measure,  it  w*as  divided  into  two  parts,  and  these 
were  connected  by  a  triangula'Jon.  Tlie  signals  were 
pol^  supported  by  wooden  pvramids.  The  angles  were 
measured  with  Reichenbach  s  universal  instrument,  (a 
M>rt  of  theodolite,)  in  which  the  horizontal  circle  was 
li  inches  in  diameter.  For  the  azimuths,  the  Pole  star 
was  observed  with  the  same  instrument,  at  Jacohstadt, 
Dorpat,  and  Ilochland ;  at  Dorjiat,  also,  another  deter- 
nuamtioa  was  obtaine<l  from  the  mendian-mark  of  the 

*  W«  «re  not  acquainted  with  the  t;oaatmctiQu  or  Uiia  ioitm* 
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transit-rnstmment.     T!ic  triangles  were   calculated  by 
Legendre's  theorem*  and  the  distance  of  parallels  by  a 
method  explained  by  Bessel  in  ihe  A itronomiscke NacA- 
rivhlen.  No.   3.       It   consists    in    supposing    arcs    of 
great  circles,  A  D,  A  F,  &c,,  drawn  from  the  station  at 
one   extremity  A  of  tlie  chain,  fig".  36,  to  each  of  the 
other  stations,  and  calculating   each   of  the  triangles 
A  B  D,  A  D  F,  &c.,  either   as  spherical   triangles,  or 
with   the   assistance  of  Legendre's  theorem   as  plane 
triangles.     Thus    knowing:  AB,    B  D.  and   the  angle 
A  B  0,  the  side  A  D  and  the  anpfles  B  A  D,  B  D  A  are 
found.     Suhlracting  BDA  from  the  sum  of  B  D  C» 
C  D  E,  E  D  F,  the  angle  A  D  F  is  found  ;  and  A  D. 
D  F,  are  known :  hence  A  F,  F  A  D,  A  F  D,  are  found. 
This  process  is  continued  lo  the  last  station,  as  F;  then 
all  the   aUfrles  at  A  bein^  known,  and  the  azimuth  of 
A  B  being  known,  that  of  A  F  is  known ;  also  the  length 
of  AF  is  known  ;  and  then  the  distance  of  the  parallels 
can   easily  be   found  by  either  of  the  methods  already 
explained.      The  amplitude  was  found  from  observa- 
tions of  7,  f,  and  »/,  Ursfc  Majoris,  with  an  eight-feet 
transit-instrument  adjusted  to  move  in  the  prime  ver* 
ticul.     It  was  carefully  levelled,  and  was  reversed  after 
each  night*s  observation.     The  clock  (upon  the  good- 
ness of  which  the  exactness  of  this  operation  entirely 
depends)   was  made  by  Repsold.     The  latitudes  were 
also  determined  by  observations  of  Polaris  and  /J  Ursie 
Minoris,  with    18-inch  circles  made  by  Reichenbach: 
allowance  was  made  for  the  flexure  of  the  telescopes. 
By  a  mean,  the  latitude  of  Jacohstadt  was  found  to  be 
56^  30'  4".7  ;    that  of  Dorpat,   58^  22'  47^4  ;    that  of 
Hochland,  60^  5'  9^9,     The  terrestrial  distances  of  the 
parallels  were,   from   Jacohstadt  to  Dorpat,  107,291.6 
toises;  from  Dorpat  to  Ilochland,  97,53&.5  toises.    The 
lengths  of  1°  given  by  these  parts  are  57,108,8,  and 
57,165.5  toises,     M.  Strove  remarks   that  the  general 
flatness  of  the   country^  and  the  apparent  absence  of 
disturbing  causes,  would  not  have  led  him  to  expect  so 
great    a  difference.     An   abstract  of  these  operations 
will  be  found  in  the  Astronomische  Na^hrichten,  No. 
1(54. 

The  method  of  determining  the  latitude  by  transits 
(upon  which  it  appears  that  M,  Struve  principally  re- 
lied) has  been  so  little  used  that  we  are  unable  to  form 
a  decided  opinion  on  its  merits.  But  the  well-known 
character  of  the  observer,  and  the  caution  evidently 
employed  in  every  part  of  the  operation,  leaves  no 
doubt  of  the  general  accuracy  of  these  results. 

Since  the  last  sheet  was  sent  to  press,  the  account  of  Coatiaut- 
the  coutinuation  of  the  Indian  arc  by  Captain  Everest,  *''\?  ^^^^* 
mentioned  in  the  note  to  p,  212,  has  been  published.  ''^*^*^^  ^f^* 
The  new  bases  at  Takal  Khera  (near  Ellichpoor)  and 
near  Kulliampoor,  (in  Ihe  vicinity  of  Seronj.)  were 
measured  with  the  same  chain  aiul  referred  to  the  same 
brass  Lar  which  Colonel  Lambton  had  used.  Their 
lengths  were  37,913  and  3S,412  feet.  Night-signals 
were  generally  preferred,  as  it  was  fnund  that  in  the 
liealthy  season  of  the  year  the  nights  were  very  favour- 
able, and  the  mag.nitude  of  terrestrial  refraction  at  night 
such  as  to  make  stations  visible  which  were  not  visible 
in  the  day.  The  large  theodolite  wilh  which  the 
greater  part  of  the  triangulalion  was  performed  hod 
sustained  much  injur)'  from  an  accidental  blow  while 
used  by  Colonel  Lambton  for  the  purposes  of  general 
geography,  and  the  limb  was  completely  distorted. 
Colonel  Lambton,  however,  by  the  use  of  wedge^ 
9f 
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f\gmt  of  screws,  pullies,  and  wooden  hammers,  restored  the  cir- 
Ae  Barth.  cle  so  nearly  to  its  original  shape,  that  the  difference 
between  the  readings  on  any  point  of  the  limb,  and  on 
the  point  90'^  from  it,  did  not  exceed  26".  By  altering 
the  zero  point  nine  tines  for  each  observed  angle  it  was 
presumed  that  the  effect  of  this  distortion  was  almost 
annihilated.  Great  skill  is  shown  in  the  apportion- 
ment of  the  errors  of  observation.  In  the  computation 
of  the  triangles,  Legendre's  method  was  used ;  as  it 
appeared  to  be  more  exact  than  the  method  of  referring 
to  the  chord  triangles  (used  generally  by  the  English 
geodists.)  The  azimuths  were  determined  by  observa- 
tions of  Polaris,  /9  Urse  Minoris,  and  fl  Cephei,  at  their 
greatest  digressions.  The  meridian  arc  was  calculated 
by  computing  separately  the  intervals  between  the 
points  where  the  sides  of  the  triangles  (produced  if 
necessary)  cut  the  meridian  of  Takal  Khera.  The 
meridional  distance  from  Daumergidda  to  Takal  Khera, 
as  deduced  from  the  Beder  base,  was  1.105,618  feet: 
that  deduced  from  the  Takal  Khera  base  1,105,381.  The 
difference  is  not  explained ;  Captain  Everest  has 
adopted  the  mean,  or  1,105,499  feet  The  distance 
from  Takal  Khera  to  Kulliampoor  is  1,097,320  feet; 
and  the  results  from  the  two  bases  at  its  extremities 
agree  almost  exactly.  The  amplitude  was  found  by 
numerous  observations  of  24  stars  with  the  zenith-sec- 
tor used  by  Colonel  Lambton.  The  extent  of  the  In- 
dian arc  has  now  become  so  great  that  it  is  impossible 
to  observe  the  same  stars  at  both  extremities  with  tlie 
sector,  and  therefore  the  absolute  latitudes  must  be  cal- 
culated from  the  catalogued  places  of  the  stars. 
Colonel  Lambton's  observations  were  therefore  recom- 
puted with  the  improved  catalogue,  and  the  aniled 
results  are:  latitude  of  Punne»  8"^  9'  3r'.685 ;  of 
Daumergidda,  le''  3^  16''.075;  of  Takal  Khera, 
21°  5'  5i''.940  ;  and  of  Kulliampoor,  24°  T  11".851. 
For  details  we  must  refer  to  Captain  Everest's  interest- 
ing Account  of  the  Measurement  of  an  Arc  of  the 
Meridian  between  the  ParatteU  of  ISP  B^  and  24°  r 

Section  5. — Meoiurea  ofAra  of  Parallel. 

Method  ^°  ^^  verification  of  the  French  meridian  by  Cassini 

used  in  tbe  ^^  Thury  and  Lacaille,  the  arc  of  parallel  extending 
measure  of  from  Mont  St.  Yictoire,  near  Aix,  to  the  meridian  of  a 
tbe  arc  of    station  near  Cette  was  thus  measured.     In  fig.  37,  let 
^^^^    P  be  the  pole  of  the  Earth ;  V,  Mont  St  Yictoire ;  S, 
mouth  of  the  ^^®  station  near  Cette;  V*,  an  arc  of  parallel;  CK, 
Bbone.        H  «,  perpendiculars  on  P  H,  P  V.     By  a  triangulation 
founded  on  a  base  measured  near  Arl^,  and  by  obser- 
vation of  the  azimuth  of  H  at  V,  with  the  usual  calcu- 
lations by  parallels  and  perpendiculars,  VLutsz  24,710.7 
toises,  uVr=  10,422.7;  whence  the  distance  of  the 
parallels  of  H  and  V  =  10,328.3,  which,  considering 
V  =  57,048,  corresponds  to  a  difference  of  latitudes 
IQf  52''.     The  latitude  of  V  being  found  ==  43°  31'  50'^ 
that  of  H  is  found.     And  the  length  of  H  u  will  not 
sensibly  differ  firom  the  length  of  the  arc  of  parallel 
passing  through  H ;  increasing  this  in  the  proportion 
of  coslat  H :  cos  lat  V,  V  j(r  is  found  =  24,785.2.  Now 
investigating  the  convergence  of  meridians,  and  apply- 
ing it  to  the  angle  PVH,  YHiBrisfound;  and  YHC 
having  been  determined  by  the  triangulation,  CH^ 
and  C  H  P  are  ibund.    From  this  angle,  and  the  length 
of  C  H,  cAr  is  found  in  the  same  manner  as  Vk:  it  is 
33,149.5.    By  a  similar  process  C4  :=  20,728.9.    The 
sum  or  Y«=:  78,6^.6. 


It  has  been  explained  in  Section  3,  that  thediftrenee  Jfi 
of  longitude  of  two  places  can  be  found  if  we  have  any   ^i* 
means  of  comparing  clocks  regulated  to  the  solar  ar    ^ 
sidereal  time  at  those  places.      The  most  convenient  ^^ 
method  is,  to  observe  from  both  places  some  install* 
taneous  signal,  and  to  note  the  time  indicated  by  both 
clocks  at  tbe  time  of  observation.    In  the  pr^ient  ii^ 
stance,  the  difference  of  longitudes  was  determined  b^ 
observing  from  Y  and  S  the  explosion  of  ten  pounds  of 
gunpowder  at  a  point  between  them.    The  duration  iof 
the  flash  was  estimated  at  less  than  half  a  aeeond.     The 
clocks  were  regulated  by  equal  altitudes  of  the  Sun  and 
stars.     By  a  mean  of  four  explosions,  on  December  14 
and  15,  1739,  and  January  4  and  5,  1740,  the  diflSBT- 
ence  of  longitudes  was  found  to  be  7*^  38*^  of  tim^  «r 
r  53'  19'^  of  arc;  whence  1^  of  parallel  in  latitale 
43°  31' 50"  =41.618. 

Of  the  observations  for  determining  the  dock  enan}» 
(upon  which  the  difference  of  the  longitude  wholly  da* 
pends,)  no  details  are  given.  The  extreme  diftraooB 
of  the  four  determinations,  which  are  quite  independent 
is  Ij^  second  of  time.  Tbe  result,  we  imagine,  is  not 
subject  to  any  great  error,  though  the  omission  abova^ 
mentioned  makes  it  difficult  to  assert  this  positively. 

In  the  course  of  the  English  survey,  several  aros  of 
parallel  have  been  measured.  The  oiJy  one  whid^ 
from  its  length,  appears  worthy  of  confidence,  is  that 
between  Beachy  ileBid  and  Dunnose.  The  diSbrenoe  of 
longitudes  was  thus  ascertained  geomdricaUy.  Pn^  Mis^ 
ceeding  from  the  bases  mea.sured  on  Hounslow  Heatb  ^"^ 
and  Salisbury  Plain,  by  the  method  of  parallels  andper*  jj^ 
pendiculars,  and  considering  the  latitude  ofOreenwick  m 
=  51''  26'  40'',  and  the  length  of  l""  =:  60,851  fathooMU  nA 
the  huitnde  of  Beachy  Head  was  found  :=50°  44'  23'^7L 
Similarly  the  latitude  of  Dunnose  was  found  =  bXf 
37^  7^^.31.  At  Beachy  Head  the  azimuth  of  the  signal 
on  Dunnose  was  found,  by  observing  the  angle  betweon 
it  and  a  staff  at  a  convenient  distance,  and  by  observing 
with  the  great  theodolite,  the  difference  of  azimutk  of 
this  staff,  and  the  Pole-star  at  its  greatest  aEimuthal 
digression.  By  nine  observations  the  angle  betwetn 
Dunnose  and  the  North  meridian  was  found  to  be 
96^  55'  58".  Similarly,  by  seven  observations  at  Don- 
nose,  the  angle  between  Beachy  Head  and  the  Nortk 
meridian  was  found  to  be  81''56'  53".  The  problem 
now  to  be  solved  is  this :  Given  the  astronomical  lati* 
tudes  of  two  stations  on  a  surface  (not  necessarily  sphe- 
roidal) dLOferiag  little  from  a  sphere,  and  their  reci- 
procal azimuths,  to  find  the  difference  of  longitude,  or 
the  inclination  of  their  meridian  planes.  The  folloiv* 
ing  beautiful  solution  is  given  by  Dalby,  and  Is  the 
foundation  of  the  method  used  in  the  English  and 
Indian  surveys;  the  considerations  -  connected  with  It 
are  almost  sufficient  for  a  complete  theory  of  spheroidal 
triangles. 

In  fig.  38,  let  B  and  O  be  two  stations  sufficiently  DM 
elevated  to  be  reciprocally  visible ;  O  B  the  straight  Ifaie  ^^ 
describedby  the  rays  of  lic^ht;  BR,  O  S  normals,  drawnm  |J2 
the  direction  of  gravity ;  let  P  R  S  be  that  line  parallel  to  mb| 
the  Earth's  axis  of  rotation  which  cuts  both  these  normala.  «M 
(Hiere  is  but  one  such  line,  as  will  easily  be  seen  bf  ^^ 
supposing  the  whole  figure  projected  on  an  equatorid 
plane  ;  and  whether  it  coincides  or  not  with  the  axis  of 
rotation  is  of  no  consequence.)    The  azimuth  of  O  as 
seen  at  B  is  the  inclination  of  the  planes  OBR,  PB  R; 
similarly,  the  azimuth  of  B  as  seen  firom  O  is  the  incli- 
nation of  BOS,  POS.    With  radius  Cji  =  l  con- 
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drael  a^qtliiiib  vmI  taW  two  points  6,  o,  whose  astra- 
trtMnical  latitudes  arc  the  same  as  those  of  B  and  O^ 
anil  wh43ie  meridian  planer  coincide  with  their  meridian 
pfaoMHi ;  that  iis  let  C  b  and  C  o  be  parallel  to  R  B  and 
S  O.  Now  wc  are  to  find  the  relation  between  the 
aaiiMidit  of  o  seen  from 6,  and  6  seen  from  o,  and  those 
of  O  seem  torn  B»  and  B  seen  from  O. 

Fhrni  R  draw  R  Q  parallel  to  S  O,  or  Co;  and 
jkns  S  draw  SQ  parallel  to  RB,  or  C&.  Then  each 
of  llic  planes  G B  R,  O Q S,  is  parallel  \oohQ\  and 
FBR,  ;>^C,  are  the  same  plane;  also  PCS,  poC, 
are  io  tbe  same  plane.  Consequently,  the  inolinatinn 
of  the  planes  P  O  S,  Q  O  S,  is  equal  to  the  angle  o  ; 
^  the  iodinatloo  of  P  B  R,  GBR,  is  equal  to  the 
l#  at  h*  Hence  the  azimtilhai  an^le  at  O  is  hs9  than 
1  at  o  by  the  incHnationof  the  planes  BOS,  Q  OS; 
and  tbe  azimuthal  angle  at  B  is  greater  than  that  at  b 
liy  tbe  inclination  of  the  planes  O  B  R,  G  B  R.  If  then 
tlMI  indination  of  B  O  S,  Q  O  S,  be  equal  to  the  incli- 
iMllnn  of  O  B  R,  G  B  R,  the  rum  of  the  a^imuthal 
allies  tti  B  and  O  will  be  equal  to  the  siim  of  those  at 
h  mud  o.  We  must  now  discover  in  what  cases  those 
inclinalions  are  equal. 

First,  ihey  are  equal  when  R  coincides  with  S,  as 
both  inclinations  then  vanish.  This  happens  when  the 
fi^f«  is  sphericaU  with  any  latitudes,  or  with  equal 
lalitadea  when  the  figure  is  any  solid  of  revolution. 

Seeotidly^  from  B  draw  B  H  perpendicular  on  O  S, 
aod  B  Lt  perpendicular  on  the  plane  Q  O  S  ;  and  from 
O  draw  O  K.  perpendicular  on  B  R,  and  O  M  perjjen- 
djcuiar  on  tbe  plane  G  B  R.     Then  the  tang^ent  of  the 

iocUaatioa  of  O  B  R,  G  B  R,  is  -rrxi  t  and  the  tangent  of 

K  M 

tbe  incltoation  of  B  0  S.  Q  O  S,  is  —  ,  The  numera- 
tors are  equal,  (as  they  are  the  perpendicular  distances 
<jf  two  parallel  planes  at  different  points ;)  are  the  de- 
aofninator^  also  equal?  To  discover  this,  project  Ihe 
B^tiTfi  on  tbe  plane  GBR.  (fig,  39,)  then  the  lines 
K  M,  If  L  will  be  equal,  if  O  N,  B  N  are  equal.  This 
will  happen  when  B  O  N  =  OB  N,  which  holds  when 
die  reciprocal  depressions  are  equal*  Further  than 
tbis  we  cannot  proceed ;  but  it  will  easily  be  seen 
thmi  O  N.  B  N  are  very  nearly  equal  in  all  eases 
wbcre  O  and  B  are  equally  elevated  above  a  surface 
wboM  curvature  does  not  alter  very  rapidly.  If  un* 
eqiuilly  elevated,  tbe  error  in  the  assertion  (that  the 
InctinaUons  of  O  B  R,  G  B  R,  and  of  B  O  S,  Q  O  S,  are 
equal)  arises  only  from  this  circumstance,  that  a  per- 
peodictilar  to  the  horizon  at  O  docs  not  appear  per- 
poulicular  when  seen  fi'om  B  ;  the  effect  of  which,  as 
we  meiilJoned  before,  is  quite  insensible.  We  may 
therefore  assert,  that,  for  ail  practical  purposes,  these 
itieli nations  are  equal ;  and,  consequently,  that  the  sum 
of  the  a^imiithal  angles  mi  B  and  O  b  equal  to  the  sum 
of  those  at  b  and  o. 

The  first  conclusion  that  we  shall  derive  from  this 
theorem  is,  that  the  sphcrico!  excess  in  a  spheroidal 
tfmngte  is  Oie  same  as  in  a  spherical  triangle,  whose 
Tcrlices  have  the  same  aslronomicai  latitudes  and  the 
!  diibence  of  longitude,  hi  fig.  40,  let  B  O  C  be 
m  i|ilN*rofdal  triangle,  and  hoc  the  corresponding  sphe- 
deal  triangle.     Adding  the  equations 

POB  +  PBO  ^pob  +  jifio, 
PCB+  ^BC  =zpch  +  pbc, 


eot  — - — ,  and 


we  hate  Mc&survf 

POB  +  PCB  +  OBC  =  ;?o^  +  pc6  H-ofta       %t7i^°! 
Subtracting  ^^y^^ 

PO  C  +  PCO  ^poc  +  pco^ 

there  remains 

COB  +  OCB  +  OBC  -co6  +  oc6 +o6 Op 
and,  consequently, 
COB+OCB+OBC-l80°:^co6+oc6+ooc— 180^ 

Wa  shall  neitt  observe,  (and  this,  in  fact,  is  the  appli-  Theorem  W 

cation  for  which  the  theorem  was  invented,)   that    any  ^.^^J^^G  the 

equation  relating  to  the  spherical  triangle  pob,  fig.  3^  ?on  uJd^^ 

in  which  only  p  o^pb^op  b,  and  o  -h  6  are  concerned, 

is  equally  true  if  we  aubstitute  for  them  colat.  of  O, 

colat.  of  B,  difference  of  longitudes  of  O  and  B,  and 

sum  of  azimuthal  angles  at  O  and  B,  (these  being  re* 

spectively  equal  to  the  former,)     Now  (TaiooNouKTav* 

p  b  -'  po 
^       eos^- -^=— 

Art,  117.)  tan  -—^  — — r-- , 

^  2  pb  -^  pa  * 

2 

,.       -      ,      ,  j*ip  1       '.    ,  cos  J  diff.  latitudes 

therefore  tan  i  diffi  longitudes  =  -: — t-^ --— ; — -—   x 

sm  ^  sum  of  latitudea 

cot  J    sum  of  azimuthal  angles.     This  is  the  theorem  Ouglit  aoi 
to  be  used  for  finding  the  difference  of  longitudes.     An  to  ba  lucd 
examination    of  it  by  the  method  given  in  Trioono-  '"^  ^^"^  ^**'* 
METRY,  Art,  161,  will  make  it  evident  that,  in  general,  a  *^^*^*' 
small  error  in  the  latitudes  produces  no  sensible  error 
in  tbe  determination,  while  an  error  in  the  azimuths  is 
of  great  importance ;  but  that  when  the  latitudes  are 
small,  the  errors   receive  large   multipliers  in  the  ulti- 
mate result.     This  method  ought  not,  therefore,  to  be 
used  for  stations  near  the  Equator ;  and  we  shall  there- 
fore take  no  notice  of  the  arc  of  parallel  measured  by 
Coi  Lambton  in  India. 

From  the  data  given  above,  the  difference  of  longi- 
tude of  Beachy  Head  and  Duunose  is  found  to  be 
1^  2&  47".87  ;  which  will  not  be  sensibly  altered  by  the 
minute  alterations  since  made  in  the  latitudes. 

The  terrestrial  arc  of  parallel  was  found  by  a  method 
equivalent  to  the  following.  In  fig.  41  let  B  L,  D  E 
be  two  parallels  through  B  and  D  ;  B  W  and  I>  R  per- 
pendiculars  to  the  meridians  FB,F  D,  In  the  triangles 
WBD,  RBD,  the  necessary  angles  being  known, 
and  the  chord  of  B  D  being  found  by  tnangulation 
^339,397.6  feet,  the  arcBW  was  found  =  336,119.1, 
and  D  R  =:  336,983.5.  Now  the  latitudes  of  B  and  W 
differ  so  little  that  we  may  suppose  their  normals  to  in- 
tersect the  axis  in  the  same  point  T,  fig.  42  ;  construct  a 
sphere,  with  centre  T,  passing  through  B  ;  tlien  W  and 
L  will  be  nearly  in  its  surface.  Ilien  it  is  easily  seen 
that  tan  W  T  B  :=  cos  lat.  B  X  tan  dtff  long. ;    and 

W  T  B 
BW:=TB  X  WTB-TB  X  ^ — -n^^r^Xcoslat.B 

tan  W  T  B 

X  tan  diff.  long.     Also  tbe  arc  of  small  circle  B  L  :^ 

T  B  X  cos  lat.  B  X  diff.  long. ;  consequently  B  L  ::=:  B  W 

diff  long.  tan  W  T  B    ^^      ^.^  ,  ,^^^, 

^  . viTt         ^  "w^TR    -  Now  diff.  long. s:^  P26' 

tan  diff.  long.  W  1  B 

47  ^87,  and  W  T  B  =  54'  56^21 ;  whence  BL  i&  found 
=  336,076.2.  SimilaHy,  DE  is  found  ^336,940.5. 
These  are  arcs  of  parallel  corresponding  to  a  diderence 
of  longitude  of  l*"  26'  47".87,  in  latitudes  50°  44' 23^7 
and  50'^37'7".3j  the  corresponding  lengths  of  one 
degree  are  232,316.5  and  232,914.0. 
292 
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It  is  stated  by  Captain  Kater,  (Phil,  Trans.  1828.) 
that  the  theodolite  used  for  determining  the  azimuth 
angles  at  Beachy  Head  and  Dunnose  (upon  the  accu- 
racy of  which  the  value  of  the  result  wholly  depends) 
did  not  admit  of  adjustment  sufficiently  exact  to  give 
these  angles  with  the  necessary  precision.  Be  this  as 
it  may,  it  appears  certain  (from  the  description  of  the 
mode  of  observation)  that  every  care  was  taken  to  in- 
sure all  the  accuracy  that  it  was  possible  to  obtain.  The 
result  of  these  observations  was  intended  to  (ix  a  scale  of 
longitude  for  the  great  Map  of  England;  and  the  ob- 
servers knowing  fully  the  importance  of  the  determina- 
tion, appear  to  have  been  well  satisfied  with  its  accu- 
racy. Whether  the  error  of  colli mation  was  corrected 
does  not  appear ;  but  in  the  description  of  the  instru- 
ment it  is  expressly  remarked,  that  the  telescope  ad- 
mitted of  being  reversed  for  this  purpose.  The  result, 
however  it  may  disagree  with  that  which  we  shall  next 
present,  must,  we  imagine,  be  considered  as  equally 
valuable  in  proportion  to  the  extent  of  the  arc. 

From  the  value  of  an  arc  of  longitude  nearly  coin- 
ciding with  those  which  we  have  given,  (the  lengths  of 
1®  of  parallel  given  in  the  Trigonometrical  Survey  arc 
38,718  and  38,818  fathoms,)  the  difference  of  longitude 
between  Dover  and  Falmouth  was  calculated  to  be 
6°  20'  52".5,  or  25"  23«.5  of  time.  To  determine  this 
independently.  Dr.  Tiarks  was  sent  by  sea  with  twenty- 
four  chronometers  to  compare  the  apparent  times  at 
Dover  and  Falmouth.  Three  trips  were  made;  the 
apparent  time  was  determined  by  equal  altitudes ;  this 
was  compared  with  the  time  shown  by  the  chrono- 
meters ;  and  thus,  the  error  of  the  chronometers  with 
regard  to  each  of  these  apparent  times  being  found,  the 
diflerence  of  the  Dover  and  Falmouth  time  at  the  same 
instant  was  found.  The  result  was  that  the  difference 
of  longitude  is  25"  28*.4 ;  and  this  probably  cannot  be 
subject  to  any  great  error.  This  amounts  to  the  same 
as  saying,  that  an  arc  in  the  parallel  of  Beachy  Head 
(lat.  50°44'23".7)  whose  length  is  1,474,672  feet,  em- 
braces a  difference  of  longitude  of  25"  28'.4  of  time,  or 
eP  22'  6" ;  or  that  1°  of  parallel  =  231.563  feet. 

In  the  determination  of  the  difference  of  longitude  of 
two  places  at  a  very  great  distance  from  each  other, 
and  where  the  transportation  of  chronometers  easily  and 
rapidly  cannot  be  accomplished,  the  following  methods 
may  be  used.  The  difference  of  longitude  may  be 
ascertained  by  astronomical  observations  carried  on 
simultaneously  at  the  two  extremities ;  as  observations 
of  the  Moon's  right  ascension  at  the  time  of  her  transit; 
observations  of  eclipses  of  Jupiter's  satellites,  (which 
are  a  sort  of  signals  seen  at  both  places  at  the  same 
absolute  time ;)  and  observations  of  occultations  of  stars 
by  the  Moon,  or  of  solar  eclipses,  (which  differ  from  the 
last  only  in  this  respect,  that  the  absolute  time  of  the 
phenomenon  is  not  exactly  the  same  at  both  places, 
but  that  the  difference  admits  of  calculation.)  The  last 
is  the  most  accurate  of  all  known  methods.  Or  the  dif- 
ference of  longitude  may  be  found  by  dividing  the  arc 
into  several  partial  arcs,  such  that  a  point  comprised  in 
each  may  be  visible  at  both  its  extremities,  and 
establishing  at  each  of  those  extremities  a  temporary 
observatory,  and  then  determining  the  difference  of 
longitude  of  these  extremities  by  observation  of  arti- 
ficial signals  as  in  the  French  arc ;  and  thus  making  the 
whole  determination  the  sum  of  the  several  partial  and 
independent  determinations.  Or  instead  of  making  all 
the  determinations  independent  of  each  other,  and  de- 


pendent on  the  correctness  of  the  apparent  time  used   Mmj 
at  each  of  the  temporary  observatories,  the  signals  may  oMjj 
be  made  at  the  signal  posts,  and  observed  at  the  teia-  ^*W 
porary  observatories,  along  the  whole  line  in  the  same  ^^^ 
evening :  then  if  there  be  any  error  in  the  assumed  ap* 
parent  time  at  one  of  the  intermediate  observatories*  tt 
will  have  the  effect  of  increasing  the  determined  extent 
in  longitude  of  the  arc  on  one  side,  and  diminishing  it     -  4] 
for  that  on  the  other  side,  so  that  their  sum  will  be  ua-       -^ 
altered.     It  is  only  necessary  that  the  rates  of  the  clocks        Jj 
be  known  pretty  accurately.  (See  Mr.  Herschel's  Paper*       .^1 
PhiL  Tram.  1826.)     It  is  found  in  practice  extremely     .  ^ 
difficult  to  establish  the  system  of  cooperation  necessary        j 
for  this  method.     In  the  arc  which  we  are  now  consi-' 
dering,  the  second  method  was  generally  used,  but  ther 
principle  of  the  last  was  introduced  in  one  part  of  it 

In  August  1824,  signals  were  made  by  the  explosion  IXAe 
of  gunpowder  on  four  evenings  on  the  summit  of  Monte  ^^ 
Baldo,  a  mountain  on  the  East  bank  of  the  Lago  di  J^J]! 
Garda.    Ten  signals  were  made  each  evening ;  the 
quantity  of  powder  used  for  each  signal  was  three- 
quarters  of  a  Viennese  pound.     They  were  observed  by 
several  astronomers  at  the  observatories  of  Padua  and 
Milan,  (as  well  as  at  Bologna,  Modena,  and  Verona.) 
Their  difference  of  longitude  was  found  to  be  10"  43'.27 
in  time.     All  the  observations  are  given  in  the  Milan 
Ephemeria  for  1826:  they  appear  to  have  been  made, 
with  all  possible  care,  and  the  extreme  discordance  of  the 
results  is  little  more  than  a  second  of  time.  The  dififerenoe 
of  longitude  of  the  church  of  Santa  Giustina  at  Padua,  and. 
the  cathedral  at  Milan,  was  inferred  to  be  10"  45*.38« 

In  September  1821,  ten  signals  were  given  on  each  OiflM 
of  three  evenings,  on  the  mountain  Roche  Melon.  They  ^Q 
were  observed  at  the  observatory  of  Milan,  and  at  a  ^llB 
temporary   observatory  on  the  plain   of  Mont   Cenis.  jQh^ 
The  error  of  a  chronometer  (by  Earnshaw)  on  mean 
solar  time  was  found  from  observations  with  a  transit- 
instrument  ei*ected  near  the  hospice,  and  the  chrono- 
meter was  then  carried  to  the  place  at  which  Roche 
Melon  is  visible.    The  difference  of  longitude  was  found 
=  9"  0'.20  ;  whence  the  difference  of  longitude  of  the 
cathedral  at  Milan  and  the  hospice   at    Mout  Cenis 
=  9"  0'.8l.     The  details  are  given  in  the  OperaUoru 
GkodhiqueSy  Sfc.     It  is  easily  seen  that  the  difficulty  of 
fixing  firmly  the  instruments  and  other  causes  render 
this  determination  less  certain  than  the  last;   but  it 
appears  to  be  satisfactory.  4 

In  September  1822,  observations  were  made  for  the  0iM 
purpose  of  finding  the  difference  of  longitude  of  Mont  of  fa^ 
Cenis  and  Mont  Colombier,  a  hill  on  the  right  bank  of  J^Mjj 
the  Rhone  below  Geneva.  At  Mont  Cenis  it  was  found  ™" 
necessary  to  carry  Earnshaw's  chronometer  to  a  point 
2000  feet  above  the  observatory.  The  chronometer  was 
compared,  before  going  and  aRer  returning,  with  the 
transit  clock ;  it  was  also  compared  when  at  the  place 
of  observation  by  secondary  signals  seen  there  and  at 
the  observatory.  The  results  were  differeut :  the  mean 
was  generally  taken.  The  tempestuous  state  of  the 
weather  made  the  determination  of  the  absolute  time  at 
Mont  Colombier  very  uncertain,  and  the  following 
arrangement  was  therefore  made.  On  some  of  the 
evenings  on  which  signals  made  on  Mont  Tabor  were 
observed  at  Mont  Cenis  and  the  observatory  on  Mont 
Colombier,  signals  were  also  made  on  another  part  of 
Mont  Colombier,  and  observed  at  the  observatory  of 
Mont  Colombier  and  that  of  Geneva.  Consequently 
(as  we  have  already  explained)  the  difference  of  lon^* 
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lode  between  Mont  Cenis  and  Geneva  was  found,  un« 
afieeied  by  any  error  in  the  absolute  time  at  Mont 
Colombier*  The  mean  of  the  results  from  twelve  sig- 
(six  on  September  5,  and  six  on  September  7) 
3P  fi".76.  As  this  is  affected  by  the  errors  attend- 
iag  four  observations  of  signals,  and  as  the  number  of 
■gnab  is  small,  this  determination  c^not  be  considered 
eqind  to  the  last. 

In  precisely  the  same  manner,  and  at  the  same  time, 
I  Ihe  differ«ice  of  longitude  of  Geneva  and  Solig^at  was 
ftund.  Signals  made  on  Pierre-sur-autre  were  observed 
ai  SoUgnat  and  Colombier,  and  signals  on  another  part 
oi*  Colombier  were  observed  on  Colombier  and  at  Ge- 
neva. Ibe  time  at  Solignat  was  determined  by  abso- 
lute senith  distances  of  stars  observed  with  repeating- 
cliUca.  The  mean  of  the  results  of  twelve  signals  on 
Bqitember  6  aAd  7,  was  11™  53*.97.  See  Conn,  des 
Iiernqm,  1828.  This  is  liable  to  the  same  objections  as 
iBtm  last ;  but  if  combined  with  the  last,  the  result  will 
be  almost  free  from  any  error  in  the  absolute  time  at 
Geneva.  The  difference  of  longitude  of  Geneva  and 
tile  station  on  the  Puy  d'Isson  (near  Solignat)  was  in- 
fiBn«dtobell°'57'.82. 

If  the  signals  on  September  7  were  thought  suffi- 
oently  numerous,  there  would  be  no  necessity  for  using 
the  observations  made  at  Geneva.  On  that  evening  the 
dUfinvnce  of  longitude  of  Mont  Cenis  and  Colombier 
was  iband  to  be  4™  44*.28,  and  that  of  Colombier  and 
Solignat  10™  18'.81,  whence  that  of  Mont  Cenis  and 
Solignat  =  15«  3«.09,  and  that  of  Mont  Cenis  and  Puy 
dTlason  15"  6*.94,  unaffected  by  the  error  of  absolute 
time  on  Colombier. 

In  August  1823,  the  difference  of  longitude  of 
Solignat  and  La  Jonch^re  was  determined  by  twenty 
aignals  on  the  Mont  d'Or.  The  mean  was  6™  49».99  ; 
firom  which  the  difference  of  longitude  of  the  Puy  d'Isson 
and  Sauvagnac  (near  La  Jonch^re)  =  6"  51».39.  Sig- 
nals were,  in  fact,  made  on  three  evenings ;  but  the  re- 
anlts  given  by  the  first  evening's  observations  differ 
ileadil  J  two  seconds  from  those  of  the  other  evenings. 
No  explanation  of  this  anomaly  could  be  given,  and  the 
results  of  the  6rst  evening^s  observations  were  rejected. 
This  circumstance  seems  to  throw  some  doubt  upon  the 
conclusion  adopted.  The  absolute  times  were  deter- 
mined from  zenith  distances  of  stars. 

In  September  1823,  the  difference  of  longitude  of  La 
I  Jondiere  and  St.  Preuil,  was  found  in  the  same  way 
firom  ten  signals  on  September  20.  given  on  Puy-Co- 
gneux.  Though  signals  were  given  on  eight  evenings 
it  was  only  possible  (from  some  atmospheric  cause)  to 
are  them  on  one.  M.  Nicollet  considers,  however,  that 
the  favourable  circumstances  under  which  these  ob- 
aenrations  were  made  leave  no  doubt  of  the  accuracy  of 
the  result  The  difference  of  longitude  of  La  Jonch^re 
and  St.  Preuil  appeared  to  be  6°"  28*.34  ;  that  of  Sau- 
▼agrnac  and  St.  Preuil,  6°"  23'.09. 

In  October  1823,  similar  observations  were  made  at 
St.  Preuil  and  Marennes.  The  mean  of  forty-six  signals 
gave  for  the  difference  of  longitude  3"  49'.01 ;  and 
between  St  Preuil  and  the  steeple  of  Marennes, 
8^  48^.99. 

Adding  together  these  differences,  we  find  for  the 
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difference  of  longitude  between  the  steeple  of  St.  Gius- 
lina  at  Padua,  and  the  steeple  of  Marennes,  51*"  56'.25, 
or  12°  59'  3''.75.  The  terrestrial  length  of  the  cor- 
responding arc  of  parallel  in  latitude  45°  43'  12'',  as 
found  from  the  French  and  Piedmontese  survey,  (we 
know  not  by  what  method  of  calculation,)  is  1,010,996 
mdtres. 

It  is  difficult  to  estimate  the  value  of  this  determina-  Value  of 
tion.  We  are  not,  ourselves,  inclined  to  rate  it  very  ^^]^  ^f^^ 
high.  Of  the  accuracy  of  the  determinations  on  the  °^°*"°°' 
Italian  side  of  the  Alps  there  can  be  little  doubt.  The 
credit  of  the  Mont  Cenis  observations  rests  entirely  on 
the  steadiness  of  rate  of  a  single  chronometer,  which 
was  every  day  carried  on  a  mountain  path  to  a  con- 
siderable elevation.  Of  the  French  determinations 
it  seems  probable  that  one  (if  not  two)  is  liable  to  con- 
siderable errors.  Those  who  know  piuctically  the  dif- 
ficulty of  determining  the  time  at  a  fixed  observatory, 
and  with  the  best  instruments,  to  an  accuracy  of  one- 
tenth  of  a  second,  will  probably  allow  that  there  may 
have  been  at  any  of  the  temporary  stations  an  error  of 
a  quarter  of  a  second  of  time  in  the  correction  of  the 
clock.  When  to  this  are  added  the  errors  of  chrono- 
meters, and  of  observations  of  signals,  and  the  doubt 
which  is  thrown  on  some  parts  by  large  and  un« 
explained  discrepancies,  and  when  it  is  considered  that 
the  determinations  of  the  six  partial  arcs  are  absolutely 
independent ;  we  cannot  flatter  ourselves  that  the  dif- 
ference of  longitude  of  the  extreme  points  is  determined 
within  one  second  of  time.  And  the  principal  ob- 
servers were  themselves  so  sensible  of  this  uncertainty 
that  they  had  (we  believe)  concerted  a  plan  for  the  im- 
mediate determination  of  the  difference  of  longitude  of 
Marennes  and  Padua,  by  occultations  or  other  astro- 
nomical phenomena  observed  at  both  places.  The  re- 
spective governments  (as  we  are  informed)  refused  to 
defray  the  expenses,  on  the  ground  that  the  arc  might 
in  a  short  time  be  extended  further  to  the  East.  It  is- 
much  to  be  regretted  that  the  accurate  determination  of 
the  extensive  arc  already  surveyed  should  in  the  mean 
time  be  withheld  from  the  scientific  world. 

Section  6. — Determination  of  the  Figure  of  ihe  Earthy 
from  the  Geodetic  Measures, 

The  following  Table  contains  an  abstract  of  the  ele-  Abstneto!^ 
ments  of  the  arcs  above  described.     The  foreign  mea-  elements  of 
sures  are  reduced  by  supposing  the  toise  =  6.394596  **1"*®"^* 
English  feet,*    (according  to  Shuckburgh*s  standard,) 
and  the  metre  =  3.280899  English  feet. 

*  This  number  is  deduced  from  Captain  Eater's  measure  of  the 
mitre,  {Phil.  Trans.  1818,)  supposing  the  metre  =  443,296  lines  of 
the  toise  of  Peru.  The  comparison  mentioned  in  the  Phil.  Tram, 
17G8,  allowing  for  the  difference  between  the  Royal  Society's 
standard  and  Shuckburgh*s  sUndard  as  determined  by  Captain  Kater, 
{Phil.  Tram.  1821,)  gives  for  the  length  of  the  toise  6.394743  feet 
of  Shuckburgh's  standard.  Boscovich's  arc  has  been  corrected  for 
the  quantity  (.03413  line)  by  which  Mairan's  toise  was  found  to  be 
shorter  than  the  toise  of  Peru.  {Bate  du  Sysleme  Jf^irique,  tom.  iii. 
p.  414.)  The  English  arcs  of  parallel,  as  well  as  the  other  English 
arcs,  are  reduced  to  Shuckburgh's  standard. 
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Ant  6f  Meridian. 


No. 

DMcripUc 

jL«iiiui««r 

Middl*  Point. 

AmslUmU. 

iSSiH^ 

lUmMki. 

1 

2 
3 

4 

6 
7 

8 

9 

10 
11 

12 

13 
14 

PerwriM  aro  MeskmUtod 
bjrDelunbfi 

Maapertuit'8  Swedish  arc. 

PrMteh  trc  MMUeam*  Mid 
Cunoi  de  Tbttry 

Roman  arc  by  Botcovich  • 

LMaIlle*s  *re  near  th«  Cape 
ofGoodHpp 

Americao   arc   by   Mason 
and  Dixon 

French  arc  from  Form«n- 
ttimtoPUBkirk 

Sfanborg'i  Swedish  arc.^ . 

English  are  from  Danoose 
to  BoTlefgh  Blocr 

LamhloB'i  fint  Indian  are. 

LMibton*8  seoood   Indian 
arc,  as  extended  by  Eve- 
rest  

-i-sr  r 

66  19  37 

46  52    2 
42  59 

«.33  18  30 
39  12 
44  51    2 
66  20  10 

52  35  45 
12  82  21 

16    8  22 
44  57  30 
52  32  17 
58  17  37 

3»  7/  ^X 

0  57  30.4 

8  20    0.8 

2  9  47 

1  18  17.5 
1  28  45.0 

12  22  12.6 
1  37  18.8 

3  57  13.1 
1  34  58.4 

15  57  40.2 

1  7  31.1 

2  0  57.4 

3  35    5.2 

1131057 
351832 

3040605 
787919 

446506 

538100 

4509402 

593278 

1442953 
574368 

5794599 
414657 
736426 

1309742 

Mountainous  country.     A  very  little  doubt  about  tiM 
amplitude. 

Apparently  Teiy  gfoed. 
extremities.    The  determination  appears  a  good  OM^ 

appeangood. 
The  country  favouraUe}  and  apparently  no  dMbt  abo«l 

the  result,                                         » 
The  latitudes  depend  on  inadequate  observatioM  witb 

last  are. 

Excellent. 
Excellent. 

BxcelUnU 

The  deterroinatiou  excellent.    MeuoUins  at  both  cztf#> 

mities. 
Excellent,  subjeet   only  to  a  small   donbt  dboirt  tte 

standard. 
Excellent. 

i 

J 

Piedmontese  arc  by  Plana 
andCarlini 

■ 

HaoOTerian  are  by  Gauss  • 
Russian  arc  by  Strove  .... 

:. 

AHM  ofParaUd. 

«•. 

DmetltHUk. 

LtUtad*. 

SSSiX 

i^£. 

B»«a. 

■" 

15 

16 
17 

18 

Alt  aerosa  the  mouth  of  the 
Rhone,  by  Lacaille  and 
CassinideTbury 

Roy's  are  between  Beachy 
Head  and  Dunnose  .... 

Are  from    Dover  to  Pal- 
mouth.  •*•   •••••*••• 

43*31' 60" 
50  44  24 
50  44  24 
45  43  12 

lo53'W 
1  26  47.9 
6  22    6 
12  59    3.8 

503022 

336099 

1474775 

3316976 

Pretty  good* 
Apparently  very  good. 
Apparently  good. 

determinations  in  difficult  ciraumstances. 

f 
r. 

Arc   from    Padua   to    Mar 
rennes • 

Equations        Forming  for  e.ach  of  the  meridional  arcs  the  equa- 
ofihtaicf.  tion  of  p.  194,  line  22,  and  for  each  c^  the  arcs  of 

Brallel  the  expression  of  p.  19a>  line  42,  we  obtain  the 
lowiii^  TMe. 

No.  Equetioiu. 

1  6  X  .0544111  -  6  e  X  .05426  =  1131057 

2  6  X  .0167280  +  6c  X  .02536  =   851832 

3  6  X  .1454455  +  bex  .08688  =  3040605 

4  hx  .0377524  +bex  .01489  =    787919 

5  b  X  .0213197  -  6  e  X  .00208  =    445506 

6  bX  .0258163  +  bex  .00512  =r    538100 

7  bx  .2159001  +  6«  X  .10627  =r  4509402 

8  bx  .0283097  +  be  X  .04293  =r    693278 

9  b  X  .0690040  -hbex  .06160  s  1442953 

10  b  X  .0276169  -  6  e  X  .02371  a    574868 

11  6  X  .2785749  -  5e  X  .20944  :£:  5794599 

12  6  X  .0196403  +  beX  .00978  =    414657 

13  &  X  .0351849  +  bex  .03132  =    736426 

14  6  X  .0625662  +  be  x  .07326  =  1309742 

15  b  X  .0238980  +  bex  .03523  ==    503022 

16  b  X  .0159783  +  6  c  x  .02556  =:    336099 

17  6  X  .0703392  +  6  c  x  .11251  =:  1474775 

18  bx  .1582185  +bex  .23931  =:  3316976 


We  shall  now  proceed  to  discuss  these  equations*        s 

1.  Comparing  the  longest  arcs,  Nos.  7  and  11,  w«  f 
find  6  s  20852460,  e  ^  .003318.  « 

8.  Comparing  No.  7  and  No.  2,  &  ^  80816380,  ani  o 
6  a  .006850.  ^ 

3.  Comparing  No.  7  and  No.  8,  6  ae  20851450,  anC" 
em  .008418. 

4.  As  there  is  some  doubt  about  both  the  Swcdirii 
arcs,  (Nos.  2  and  8,)  take  the  sum  of  the  equationt 
corresponding  to  them,  and  compare  this  with  the  equa* 
tion  of  No.  7.  Thus  we  find  b  e=:  20838100,  wtA 
tffis  .004722. 

5.  The  comparison  of  No.  1  and  No.  8  g!v«» 
b  9S  20861200,  and  e  ss  .003558.  The  comparison  of 
No.  1  and  No.  7,  gives  b  isz  20858720,  and  e  a  .008196L 
This  is  nearly  the  same  comparison  as  that  from  which 
the  French  determined  the  length  of  their  m^tre. 

6.  As  the  Roman  and  Pieidmontese  arcs  (Nos.  4 
and  12)  are  in  circumstances  of  locality  opposite  la 
character,  we  may  perhaps  take  the  sum  of  their  equa- 
tions to  represent  nearly  the  equation  which  would  be 
given  by  an  arc  in  circumstances  unaffected  by  theie 
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Comparing  this  stiin  with  No.  11  we 
V€h^  20897940,  e  £=  .006180. 

7,  Comparino['  No.  11  with  the  sum  of  Nos.  9,  13^ 
Wd  U*  we  and  h  =  208^3650,  e  ^  .003367. 

8,  llie  comparison  of  Ihe  two  American  arcs  (No.  1 
amI  No.  6)  gives  b  f=  20S34 100,  e  rr  .002283. 

9-  The  comparison  of  Nos.  5  and  11  gives 
4  =  209 1 0300,  e  :=:  .006^6 1, 

The  discordance  of  these  restills,  especially  in  the 
Vftltfees  which  they  give  for  tlie  elliptictty,  seems  to 
flhow  thai  several  of  the  measures  are  affected  with 
ft»iiM}  tt>ii6iderabl^  cause  of  error.  This  supposition  at 
Ifittil  10  neceaaary  if  we  suppose  the  Earth's  Figure  (at 
iIm  Itrel  of  Uie  sea)  to  he  one  of  revolution,  and  the 
_  curve  to  be  ai  all  similar  to  an  ellipse.  The 
probable  4*^urbing  cause  is  the  attraction  of 
mountains  ;  and  it  will  be  seen  above^  that  the  greatest 
discordances  etist  in  those  comparisons  m  which  Nos. 
2^  4,  5,  and  12  are  used ;  all  of  which  are  m  moyn- 
tainous  Coantries,  Let  us  then  exclude  all  which  are 
m  tkat  predicament,  naraely*  Nos.  1, 2;  4,  5,  S,  and  12, 
I  ^mmI  with  the  others  endeavour  to  ascertain  the  Earth's 
^   dBneasioiia. 

V  10.  Cooiparing  the  sum*  of  Nos.  3,  6,  7,  9,  13,  14 
wHb  tite  turn  of  Nos.  10,  11,  we  §ih1  6  ss  20B54^O, 
r  =  .0033^8. 

1 L  if  we  conBne  ourselves  to  the  modem  arcs,  we 
say  oofDpare  the  sum  of  Nos*  7,  9,  13,  14  with  the 
«tn  ^  Noa.  10»  II,  and  we  get  b  ^  208&3355, 
r=  .0083«9. 

The  mean  of  the  two  last  may,  perhaps,  be  considered 
m  goad  determination.  (This  amounts  to  the  same  be 
^tving  the  modern  arcs  double  the  credit,  cmterh  pari- 
fatf^  of  the  ancient  arcs.)  Thus  we  find  6  =  20B5S810 
feel,  <s. 0033520. 

Siibstitnting  these  values  in  each  of  the  equation?  of 
neridian  arcs^  we  get  the  following  apparent  errors. 
•    n«ie  may  be  produced  by  errors  in  the  geodetic  mea- 


or  by  errors  in  the  a^rtronomical  determination  of 
■Dplilade. 


«. 

JSSSfJiL 

^isiT  1 

Etrar^ 

-MJ'  0^ 

U36686 

1131057 

+I7J 

-V^J 

^  ' 

m  19  37 

356515 

351832 

+1217 

-12.0 

46  52    2 

3039166 

3040fi05 

-J- 1439 

-^14.2 

4ih9 

788322 

787919 

-403 

+4.0 

1  '^ 

-^  IS  ai» 

444455 

445500 

+  1051 

-10.4 

^  If 

53gr2fi 

538100 

-626 

+6.2 

a  51   t 

4509768  1 

4509102 

*366 

+3.6 

66  20  10 

69336r> 

593273 

-83 

+  0.9 

ttS  J5  45 

1443302 

1442953 

-34P 

+3.4 

If  n  21 

d74260 

574368 

+  108 

-l.l 

16    f  22 

5794708 

5794599 

-109 

+1.1  1 

44  57  30 

410259 

414C57 

+4398 

-43.4 

52  32  17 

73592g 

736426 

+497 

-4.9 

58  17  37 

13098G5 

1309742 

-123 

+  1*2  1 

*  fa  ddarminiiiK  elecnctrts  -from  m  namber  of  observation;!  or  mea- 
wmm^  iha  mclfbod  of  mimimmm  sfuara  bu  fr«quQnLly  been  used. 
Wf  ba*r  lejected  the  u»e  of  ihts  method^  for  the  rulbo^ing  reason. 
tl  ii  DcfiEecUy  cerUrn^  that  the  elements  determined  bj  ibb  nielhod,  if 
■^Iili#s4in||i»  i<|intlnni  of coodiuon^will  feiwfmUy ^i\«  the  cirilest 


The  reader  is  now  able  to  judge  whether  the  dimen- 
sions which  we  have  used,  or  any  others,  are  likely  to 
represent  with  tolerable  accuracy  the  measured  lengths 
of  meridian  arcs  on  the  Earth's  surface.  We  have 
sometimes  thought  that  the  measured  arcs  appeared  too 
small*  or  the  amplitudes  too  great,  in  middle  latitudes ; 
or  that  the  comparison  of  equatorial  arcs  with  those  in 
middle  latitudes  gave  a  smaller  ellipticity  than  that  of 
arcs  in  middle  latitudes  with  Northern  arcs.  These  in- 
dications would  show  (see  Section  3)  that  the  Earths 
Figure  is  protuberant  at  middle  latitudes  above  the 
elliptic  spheroid.  But  after  careful  examination  we 
believe  that  there  is  no  unequivocal  appearance  of  this 
And  we  do  not  perceive,  that  the  difference  between  the 
calculated  and  the  measured  arcs  w^ould  be  materially 
diminished  (at  least  for  the  best  arcs)  by  adopting  a 
different  value  for  the  ellipticity.  And  observing  that 
Nos.  I  and  6  are  nearly  in  the  same  longitude,  that 
Nob.  2,  3, 4,  5,  7, 8,9,  IZ,  13,  14,  are  nearly  in  the  same 
longitude  9Q°  from  the  former,  and  that  Nos.  10  and  1 1 
are  in  a  third  bngitude  Q(P  from  Uie  Ust,  we  think 
ourselves  entitled  to  conclude  that  there  is  no  important 
difference  between  the  different  meridians  of  the  Earth. 

On  the  whole  we  are  in  dined  to  think,  that  as  far 
as  meridian  measures  go,  the  Earth's  form  may  be  very 
well  represented  by  tliat  of  au  ellipsoid  of  revolutiou 
with  tlie  dimensions  that  we  have  assigned.  The 
greatest  differences  axe  at  tlie  places  and  in  the  direc- 
tioQs  that  we  should  d  priori  have  expected.  No.  12  is 
measured  across  the  great  basin  of  Piedmont  and  abso- 
lutely abuts  on  the  feet  of  very  lofty  mountains  at  both 
extremities;  No.  3  is  terminated  by  the  Pyrenees;* 
No,  b  is  in  circumstances  partly  similar  to  those  of 
No.  12  ;  and  No.  2  is  in  a  mountainous  country.  The 
other  diflerences  are  not  greater  than  such  as  might  he 
produced  by  a  small  lump  of  unequal  density  below  the 
Earth's  surface,  or  (as  Captain  Everest  has  shown  io 
his  Account  of  the  Meamremejil,  Sfc.}  by  a  mountaiQ 
range  at  a  considerable  distance. 

We  shall  now  proceed  to  consider  the  arcs  of 
paralleL 

12.  Comparing  Na  17  with  No.  9,  5  ^  20841200, 
c  =,003763,  These  then  are  the  dimensions  of  the 
ellipsoid  that  corresponds  most  exactly  to  the  cun^ature 
of  England. 

13.  Comparing  No.  18  with  No.  U,  6  s5  20855220, 
e  =  .003466. 

14.  Comparing  No,  18  with  No.  7,  6  -  20848880. 
e  =  ,003667. 

Here  we  may  observe  that  upon  comparing  an  arc  of 
parallel  nearly  in  latitude  45^^,  with  two  arcs  of  meri- 
dian of  which  one  is  in  a  low  latitude,  and  the  other 


apparent  erron  of  liDea^r  tneasarein  thetniftlltejit  arcf,  and  i*ice  i^frtd.  A 
consequence  so  (ItracUy  opposed  tocammnii  seoae  cannot,  vre  tUink^  b« 
SupportetJ  byaDy  aymt^olkal  reaaoning.  The  docLriae  of  chancer  (fro  iq 
which  ihU  methotS  ii  deduced)  is  more  liable  iban  Any  oUier  to  eironi 
of  0!tii«Biop  in  the  prelimiaary  considerations  for  the  solotion  of  any 
praUiem;  and  we  prefer  renting  in  tKc  belief  that  there  is  ^ome  such 
error  in  the  proof  of  this  melbmli  lo  receiving  ihe  consequence  abonti^ 
mentioned.  We  have,  therefore,  thought  best  to  use  the  uietbo4 
commonly  employed  in  Astronomy,  criz«  to  take  the  sum  of  groups  of 
the  equations  of  condition^  and  to  consider  each  sum  as  one  equation  : 
the  gToupA  being  aelected  to  as  to  make  the  coefficient  of  e  large  and 
poaittve  in  one  sunif  and  large  and  negative  in  the  other. 

*  A  part  uf  tba  error  ij^  undoubtediy  to  be  attributed  to  ibe  errors 
of  bases,  &lc.  mentioned  by  Delambre,  /imc  dm  S^sftme  Mimqite^ 
torn,  iii,  p.  163.  Perhaps  a  small  part  of  his  diifereaces  i«  to  be 
aetigriedl  to  the  tatcrf  fueasufe. 
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Figttra  oif   nearly  in  latitude  45°,  the   first   comparison  gives  a 
the  Etrth.  smaller  ellipticity  than  tlie  second.     This,  as  we  have 
>i^y^  9  mentioned  in  page  197,  would  indicate  that  the  Earth's 
Figure  projected  at  middle  latitudes  above  the  sphe- 
roidal form.     But  we  place  little  reliance  on  this  con- 
clusion, because  the  determination  of  the  extent  in  lon- 
gitude of  the  arc  of  parallel  does  not  appear  to  us 
sufficiently  certain. 
Comparison      If  we  substitute  the    values    h  =:  20853810,    e  = 
ofcalcuUted  0033520,  in  the  equations  of  arcs  of  parallel,  we  get 
m^IIm    the  following  apparent  errors, 
of  parallel. 


No. 
15 

16 
17 
18 

Lrtiad*. 

Calcttlatod 
Lngth. 

MMiorad 
Length. 

Errarin 
McMom. 

BrrarlnAmpUtndc. 

LMcnl 
DevtatioB 
of  Plumb- 

InSpMC.  InTiBM. 

43«3r50^ 
50  44  24 
50  44  24 
45  43  12 

500827 

334995 

1474705 

3316187 

503022 

336099 

1474775 

3316976 

+2195 

+1104 

+70 

+789 

-30".0 

-17.2 

-1.1 

-11.1 

-2«.00 
-1.16 
-0.07 
-0.74 

2\".7 

10.9 
0.7 
7.8 

Theas- 
suooed  di- 
mensions 
satiafy  the 
arcs  of 
parallel. 


Conclusion 
dedaced 
from  the 
meaaoresof 
area. 


The  magnitude  of  these  errors,  and  the  fact  of  their 
all  having  the  same  sign>  appear  at  first  sight  rather 
alarming.  It  must,  however,  be  remarked,  that  the 
two  first  arcs  are  measured  across  low  land  or  sea,  and 
terminated  at  both  extremities  by  hills,  and  the  effect 
of  the  attraction  of  the  hills  would  be  to  make  the  am- 
plitude smaller  than  if  no  such  inequality  existed. 
The  extremities  of  the  third  and  fourth  arcs  are  more 
favourably  situated ;  and  in  these  the  errors  are  within 
the  limits  of  errors  of  observation.  On  the  whole  we  are 
pretty  well  satisfied  with  the  agreement  between  the 
computed  and  measured  arcs. 

The  following  are  our  conclusions  from  the  discus- 
sion of  the  measures. 

1.  The  measured  arcs  may  be  represented  nearly 
enough  on  the  whole  by  supposing  the  Earth's  surface 
(at  the  level  of  the  sea,  or  at  the  level  at  which  water 
communicating  freely  with  the  sea  would  stand)  to  be  an 
ellipsoid  of  revolution,  whose  polar  semiaxis  is  20,853,810 
English  feet,  or  3949.585  miles,  and  whose  equatorial 
radius  is  20,923,713  feet,  or  3962.824  miles.  The 
ratio  of  the  axes  is  298.33  :  299.33  ;  and  the  ellipticity 
(measured  by  the  quotient  of  the  difference  of  the  axes 

by  the  smaller)  is  ,  or  .003352.     The  meridional 

298.33 

quadrant  is  32,811,980  feet. 

2.  In  order,  however,  to  conciliate  the  various  measures 
with  this  assumed  form,  it  is  necessary  to  suppose  that  in 
some  observations,  made  apparently  with  the  greatest 
care  and  with  competent  instruments,  the  latitude  is 
erroneous  to  the  amount  of  at  least  22  seconds.  But 
these  errors  occur  almost  without  exception  in  the 
localities  where  we  should  have  expected  them  (on  the 
principle  of  universal  gravitation)  from  the  disturbance 
of  the  adjacent  mountains. 

3.  It  is  necessary  also  to  suppose  that  in  some  cases 
the  direction  of  gravity  is  altered  to  the  East  or  West  of 
that  which  it  would  have,  were  the  Earth's  Figure  per- 
fectly regular.  These  instances  also  occur  in  localities 
where  (as  above)  we  might  d  priori  have  expected 
them. 

4.  In  consequence  of  these  discordancies,  the  diroen- 
mons  above  given  are  liable  to  some  uncertainty.  We 
are,  however,  inclined  to  think  that  t  cannot  be  so  small 
as  .00325*  nor  so  great  as  .00345. 


5.  It  appears  (see  Section  2,  Art.  12  and  38)  that  if    Ofc 
the  whole  attraction  were  directed  to  the  Earth's  ecu-  j*J 

tre,  the  ellipticity  would  be   — ;  if  the  Earth  were 

homogeneous,  and  the  particles  mutually  attracted  eadi 

other,  the  ellipticity  would  be    — r.     The  ellipticity 

given  by  the  measures  is  between  these.  Wc  are  en-- 
titled  then  to  suppose  that  the  state  of  the  Earth  is 
intermediate  to  these  two  states :  that  is,  to  suppose 
that  the  interior  of  the  Earth  is  more  dense  than  the 
surface,  but  that  the  mutual  attraction  of  the  parts  near 
the  surface  is  sensible  when  compared  with  &e  attmer 
tion  exerted  by  the  parts  near  the  centre. 

Section  7. — Observations  ofPendutumSy  forihe  purpou 
of  measuring  the  Force  ofGraxnity, 

The  necessity  of  using  the  pendulum  for  measoring  liii 
the  force  of  gravity,  will  easily  be  seen  if  we  consider  •»' 
the  impossibility  of  ascertaining  the  magnitude  of  that  P*" 
force  by  any  experiments  on  sin^  descents  of  free 
masses.  The  quantity  to  be  measured  is  the  velocity 
which  gravity  creates  in  any  freely  descending  body 
by  its  action  continued  during  one  second  (or  any  other 
given  duration)  of  time.  This  will  be  known,  if  we 
determine  the  space  through  which  gravity  draws  the 
body  in  that  time.  But  with  all  the  contrivances  thai 
we  can  use  for  retarding  the  motion  in  a  known  pro- 
portion so  as  to  make  it  measurable  to  our  senses,  it  ia 
impossible  to  make  the  measure  of  the  space  sufficient^ 
accurate.  Any  one  who  has  seen  experiments  witli 
Atwood's  or  Smeaton's  apparatus  will  allow  that  w6 
cannot  expect  to  measure  the  space  described  within  e,.,.:^ 
hundredth  part  of  the  whole.  With  the  pendulum  we  : 
can  ascertain  the  same  thing  (in  the  opinion  of  some 
philosophers)  within  a  four-hundred-thonsandth  part  of 
the  whole.  This  accuracy  arises  partly  from  the  cir- 
cumstance that  the  experiments  with  the  pendulum  may 
be  continued  for  a  very  long  time,  with  the  certainty 
that  there  is  no  interruption  between  the  end  of  one 
vibration  and  the  beginning  of  the  next,  and  partly 
from  the  very  remarkable  fact  that  the  friction  and  other 
disturbing  causes  which  ultimately  put  a  stop  to  the 
experiment,  (and  which  in  the  case  of  a  descending 
body  in  Atwood's  and  other  apparatus,  would  com- 
pletely alter  the  results  even  if  we  had  the  power  of 
observing  them  accurately,)  do  not  injure  its  accuracy 
as  long  as  it  lasts.*  We  shall  now  proceed  to  describe 
the  general  principle,  and  the  most  approved  methods 
of  deducing  the  magnitude  of  gravity  from  observations 
of  the  pendulum. 

In  our  Treatise  on  Mechanics,  §  XV.  it  is  shown  Qm 
that  the  time  of  vibration  (expressed  in  seconds)  of  e  PJ* 
simple  pendulum  whose  length  is  Z,  in  double  the  cir-  ^ 
cular  arc  whose  versed  sine  to  that  radius  is  &,  will  be  ^ 


nei 


arly  expressed  by  w  ^Z  o"  ^  (  ^  "^  ol)*  ^^^'^  ff 

equals  the  space  through  which  a  body  would  fall  freely 
in  a  second  of  time ;  the  arc  being  supposed  smalL 
If  the  arc  be  extremely  small  the  time  will  not  difitf 


*  For  a  demonstration  of  this  we  roust  beg  to  refer  to  the 
kridfft  TYoHMctiont,  vol. iii.  p.  HI,  &c. 
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Suppose    such  a   lengtli  to 


where  t  is  the 


be  giren  to  the  pendulum  Ihat  the  time  of  vibration 

may  be  one  second.     Then  ir  \/  -—  =  1,  or  ^  =  —-. 

V    2  f  2 

The  space  g"  then    will   be  found   by  multiplyhig  the 

length  of  the  pendulum  by  — .     And  if  g^ravity  is  not 

tlie  same  on  diff^^rent  parts  of  the  Earth,  the  lenjrth 
proper  for  making"  the  time  of  vibralion  equal  to  one 
second  TftU  not  be  the  same  in  qIK  But  when  the 
lengths  at  the  ditlerent  places  are  determined,  the  pro- 
portion of  the  forces  of  gravity  at  those  places  (mea- 
., soring;  the  forces  by  the  spaces  through  which  bodies 
lid  fall  freely  in  one  Bccond)  will  be  the  same  as  the 
proportion  of  these  lengths. 

But  it  is  seldom  in  our  power  to  make  a  pendulum 
which  shall  vibrate  exactly  in  one  second.  Instead  of  this 
ve  observe  the  time  in  which  a  pendulum  of  known 
lengtb  fibrates.     Now,  it  is  easily  seen  from  the  ex- 

pression  ^  =  ^r  ^^  — ,  or  /  =  — i-, 

lime  of  vibration,  that  the  length  of  the   pendulum  at 

>e  same  place  is  proportional  to  tbe  square  of  its  time 

vibration.     The  length  of  the  Feconds' pendulum  then 

sars  to  the  known  lengtli  the  same  ratio  as  unity  to 

le  square  of  the  number  of  seconds  in  the  observed 

time  of  vibration. 

All  this,  however,  supposes  the  pendulum  to  be  a 
material  point  suspended  by  a  {-Lring  witliout  weig-ht ;  a 
construction  which  evidently  is  imaginary.  But  it  is 
shown  in  MECHANicSt  \  XX.,  that  if  a  compound  pendu- 
lum be  given,  wc  may  calculate  the  leng^th  of  a  simple 
pendulum  which  would  vibrate  in  the  same  lime,  whal- 
e^et  be  the  magnitude  of  gravity.  A  pendulum,  there- 
fore, such  as  may  he  made  in  practice,  may  be  used  in 
all  respects  iot  the  same  purposes  as  the  imaginary 
Biinple  pendulum. 

The  method  which  we  have  described,  is  in  fact  that 
rhtch  has  been  adopted  in  many  of  the  most  important 
»eriments.     The  absolute  length  of  the  seconds*  pen- 
is thus  determined  afresh  at  every  station  of  ob- 
ion.     But  a  method  has  also  b^en  used  of  finding 
proportion  between  the  force  of  gravity  at  each  place, 
tlw  force  of  gravity  at  some  place  (London  for  in- 
ice,  or  Paris)   where  its  absolute  magnitude  has  been 
ascertained.    This  is  done  by  transporting  the  same 
pejidalum,  after  having  observed  it  at  the  place  of  refer- 
ence, to  all  the  different  stations,  and  observing  the  time  of 

\4iU   •ftbration  at  all.     Then,  since  g  —  —,  and  I  is  the  same 

at  all  the  observations,  (the  pendulum  being  invari- 
able,) g  is  inversely  proportional  to  f.     Consequently, 
!  force  of  gravity  at  any  new  station,  is  to  the  force 
gravity  at  the  place  of  reference,  inversely,  as  the 
)uare  of  the  time  of  vibration  at  the  new  station  to  the 
[{uare  of  the  time  of  the  same  pendulum's  vibration  at 
I  place  of  reference ;  or  directly,  as  the  square  of  the 
Dber  of  vil>rations  per  day  at  the  new  station  to  the 
amber  of  vibrations  per  day  at  the  place  of  reference, 
he  lengths  of  the  seconds'  pendulums  are  in  the  same 
tio ;    consequently,   that   at  the   place   of  reference 
^bcing  known,  tliat  at  the  new  station  is  found. 

TOI*.  ▼. 


P^W^ 


We  shall  now  mention  some  additional  considerations     observ*- 
which  must  in  all  operations  of  great  accuracy  be  taken      tiunvuf 
into  account.  Pewdulumfc 

First,  we  have  supposed   the  arcs  of  vibralion  to  be  ^"^/^^^ 
indefinitely  small.     When  the  arc  is   supposed   small.  ^"X*"^^*"* 
but  not  so  small  that  the  term  depending  on  it  can  be  lent^th  of 
wholly    neglected,    the    lime    of    vibration    is    nearly  the  arc  of 
t^ir       J  ,  V  vibraii<>q» 

:r    V/  9^    '  (  1  +  ^)*     If  Ihe  arc  of  vibration  be  n 

degrees  on  each  side  of  the  vertical,  then 


b  —  I ,  vcrsin.  ti*  ^  2  L  sin*  —  j^  / . 


71*  sin*  1* 


(nearly,)  and  the  time  of  vibration  is  nearly 

This  is  the  time  observed;  and  if  the  observslions  con- 
tinue for  so  short  a  time  that  n  does  not  sensibly  aUer» 
the  observed  time  of  vibralion  ought  to  be  divided  by 

sin*  1^ 
I  +  n' .  -         <  or  the  number  of  vibrations  per  day 

ought  to  be  multiplied  by  the  same  quantity,  in  order 
to  represent  the  time  or  number  of  vibrations  in  inde- 
finitely small  arcs,  (to  which  alone  all  our  reasoning 
above  will  apply.)  But  if  the  observations  continue  for 
a  long  time  it  is  necessary  to  know  what  is  the  law  of 
decrease  of  the  arc.  The  laws  of  friction  and  resistance 
of  the  air  for  small  velocities  being  little  known,  it  is 
best  to  recur  to  direct  experiment.  It  was  found  by 
Borda  (and  wc  have  found  the  same  by  our  own  ob- 
servations) that  the  decreasing  arcs  form  very  nearly  a 
geometrical  series.*  Putting  m  for  the  number  of 
vibrations  observed,  (m  being  a  large  number,)  p  for 
the  proportion  of  each  arc  to  the  preceding  arc,  (where 
1  —  p  is  extremely  small,)  «'  for  the  number  of  degrees 
\n  the  last  arc  ::^  n  ./?"*"*,  the  degrees  of  the  successive 
arcs  are  71,  np,  7ip\  &c,  , . .  np'^^\  and  the  sum  of  all 
the  times  of  vibration 

The  sum  of  the  geometrical  series  is 
hence  the  sum  of  all  the  limes 


=  .y/±\j^m  + 


n'  —  w"     siu*  1* 


16 


l-p* 


)• 


But^*-^  =  — ,  therefore p*  ^[-X     —(--)*  v^J? 

nearly,  therefore  log  p*  =  —  (log  ?i'  —  log  7i).     But 
log|j*  =  modulus  X  2?*  —  I  nearly  (as  p**  —  1  is  very 


small ;)  hence  1  -  /?*  = ~ »  (log7i— log«'); 

consequently  the  sum  of  all  the  times 


*  In  our  experimentR  ihe  decrease  of  Ihe  arc  at  first  was  a  very 
tiuLe  more  rapid  than  accordio^  to  lh«  geometric  hvf^  and  at  tut  a 
very  little  slower. 
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,  /  /        r       ,         modulus  X(n*-w'^    fiin*P1 
V    2  ^      I  In^  n  -  log  n  32    J 

and  llie  mean  of  the  nbserved  times 

/~      f         roodulua  X  (n*  -  «^   am'  l»\ 

^  "^  V  i^  ^  l'  "^        log  n  -  log/t'        '    32    r 

The  qutuitity  within  the  brackets  is  that  by  which  the 
obsencci  mean  time  of  vibration  ouglit  to  be  divided,  or 
the  number  of  vibrations  per  day  ought  to  be  raiilti- 
plied,  in  order  to  reduce  tlie  vibrations  to  vibrations  in 
indefinitely  small  arcs. 

Secondly,  we  have  supposed  the  leng'th  of  the  pen* 
dulum  to  continue  invariable.  But  a  metallic  mre  or 
metallic  bar  undergoes  considerable  changes  in  its 
length  from  changes  in  temperature,  and  it  is  necessary, 
therefore,  to  reduce  the  number  of  vibrations  to  the 
number  which  would  have  been  made  if  the  pendulum 
had  been  at  some  standard  temperature.  Suppose  by 
heat  the  pendulum's  length  is  increased  above  that  at 
the  standard  temperature  in  the  ratio  of  1  :  1  -|-  y  (^ 
being  very  small :)  then  the  time  of  vibration  is  in- 


creased in  the  ratio  of  1 


V'l  +  J/,  or  1:1  +  '!  nearly, 

and  the  number  of  vibrations  per  day  is  diminished  in 
that  ratio.  Consequently,  the  observed  number  of 
vibrations  ought  to  be  increiiscd  in  that  ratio  in  order 
to  find  the  nnmbex  which  would  have  been  made  if  the 
pendulum  had  been  at  the  standard  temperature.  If 
the  temperature  during  the  observation  be  lower  than 
tlie  standard  temperature,  the  observed  number  of 
vibrations  ought  to  Ive  diminished. 

Thirdly,  the  vibrations  have  gt-ncrally  been  observed 
in  air  But  the  state  of  the  air  being  variable,  it  is 
desirable  to  calculate  the  number  of  oscillations  which 
would  have  been  made  in  vacuum,  all  other  circum- 
stances being  the  same.  For  this  we  ha%e  only  to  ob- 
serve that  the  cflect  of  the  air  (like  that  of  any  other 
fluid  upon  a  body  immersed  in  it)  is  to  diminish  the 
weight  of  the  pendulum  by  a  quantity  equal  to  the 
weight  of  the  air  displaced,  or  to  diminish  the  apparent 
force  of  gravity  in  the  same  proportion,*  If  this  dimi- 
nution be  in  the  rolio  of  I  :  I  —  z*  then  the  time  of 
vibration  (as  will  appear  by  changing  g  into  g-  (1  —  ;) 
in  the  expressions  above)  will  be  increased  in  the  itilio 

of  1  ;  —  *  and  consequently,  the  number  of  vibra- 

tions per  day  diminished  in  the  ratio  of  1  :  V^I  —  ;,  or 
1  ;  1  —   _  nearly.     These  are  the  vibrations  observed ; 

and  therefore  to  get  the  number  of  vibrations  in  vacuum 
we  must  increase  the  observed  number  in  the  ratio  of 

1 : 1  -| — ,     As  the  weight  of  the  air  is  nearly  propor- 

tional  to  the  height  of  the  barometer,  it  is  necessary 
for  the  calculation  of  this  correction  to  observe  the 
barometer. 

We  shall  now  describe  some  of  the  practical  methods 
of  observing  the  vibrations  of  the  pendulum. 


^  We  »liaU  ipfak  hereafter  (^fan  alteration  which  Itbu  beea  fouad 
seceuary  to  make  in  tbia  proportion. 


In  a  few  instances  the  pendulnm  of  a  clock  has  itself    i 
been  used  as  an  invariable  pendulum  to  be  tnrnsprffted 
from  one  station   to  another.     This  is  the  simplest  of  **^ 
all   methods,  as   the   clock  may  be  used  as  a  transit  ^ 
clock,  and  its  rate  immediately  determined  by  transits  ^ 
of  the  fv%^^   stars :  at  all  events  comparison  with  an-  ©f 
other  clock  is  all  that  is  necessary.     And  though  the 
accuracy  is  undoubtedly  not  so  great  as  with  the  appa- 
ratus that  we  shall  presently  de«cribe,  yet  very  valuable  j^ 
results  may  be  obtained  in  tins  manner.     If  the  escape- 
ment is  so  constructerl  that  the  pendulum  receives  the 
impulse  of  the  wheels  when  it  is  at  the  middle  of  its 
vibration,  (which   is  nearly  the  case  in  the  dead-beat 
construction,)  the  time  of  vibration  is  not  altered  by  the 
maintaining  power.     The  ^ispension  of  the  pendiUum 
is  a  matter  of  some  dlfhcolty*     If  it  be  suspended  by  a 
spring  in  the  nsaal  way,  the  time  of  vibration  is  not  the 
same  and  does  not  vary  in  the  same  manner  as  the  tinae 
of  vibration  in  a  circular  an^  and  the  elasticity  of  the 
spring  vanes  with  variations  of  temperature.     If  it  be      < 
suspended  on  knife- edges,  (this  is  the  term  commonly 
nsed  for  a  prismatic  bar  of  very  hard  steel,  on  one  edge      ^ 
of  which,  having  an  angle  of  from  20°  to  90"^,  the  pen- 
dulum  turns  during  its   vibration,)  there  is,  perhaps, 
some  fear  of  the  edge  slipping  on   its  supports  when  it 
receives  the  pressure  of  the  wheel -work.     Satisfact<Jty 
results  have,  however,  been  obtained  with  this  construc- 
tion. 

The  method  commonly  tised  in  the  beginning  of  the  M4 
last  century  was  to  suspend  a  small  weight  (commonly  ^ 
in  the  shape  of  two  frustra  of  cones  with  their  bases  in  ^_ 
contact)  by  a  fibre  of  piit^  (a  preparation,  we  believe, 
of  the  leaf  of  a  species  of  aloe,)  and  placing  it  before  a 
clock  to  observe  the  number  of  vibrations  which  it 
made,  not  by  counting  them,  but  by  observing  when  it 
had  gained  or  lost  two  vibrations  upon  the  clock  pee- 
dulum.  The  clock  was  thus  used  to  count  the  great 
number  of  vibrations ;  the  observer  counted  only  those 
which  the  detached  pendulum  gained  or  lotit  upon  tt. 
The  number  of  vibrations  which  it  would  have  gained 
or  lost  in  a  day  being  found  by  propordcHi,  and  the 
number  of  vibrations  |>er  day  of  the  clock  pendulum 
being  ascertained  by  observations  of  the  stars,  tlie  nuu- 
!»er  of  vibrations  of  the  detached  pendulum  per  day  is 
found.  From  this,  by  the  application  of  the  corrections 
above-m«ntioned,  the  number  oi  vibrations  per  day  in 
indvfmitely  small  arcs  and  in  vacuum  is  found.  The 
length  of  the  pendulum  was  found  by  measuring  the 
distance  between  the  lower  edge  of  the  forceps  tliat  held 
the  thread  and  the  upper  surface  of  the  weight ;  or  be- 
tween the  lower  edge  of  the  forceps  and  a  plane  on 
which  the  bottom  of  the  weight  would  just  rest.  It  is 
to  be  remarked,  that  the  length  of  the  seconds*  pen- 
dulum thus  found  is  always  too  great,  as  the  curvature 
of  the  thread  does  not  begin  close  to  the  suspending 
forceps. 

The  method  which  was  first  used  by  the  Frencli 
nearly  at  the  time  of  measuring  the  arc  between  Duii- 
kirk  and  Barcelona,  was  the  following.  A  spherical 
ball  of  platinum,  and  a  brass  cap  covering  about  one- 
fiflh  of  its  surface  (represented  in  fig.  43)  were  ground 
together  so  as  to  fit  accurately  in  every  position  of  the 
balL  When  this  is  the  case,  if  the  cap  be  suspended 
the  ball  will  adhere  to  it  provided  a  very  small  quantity 
of  grease  be  interposed.  The  peculiar  advantage 
sought  in  this  construction  was  to  destroy  the  effects  of 
unequal  Specific  Gravity  in  di£^rent  parts  of  the  bidl 
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Iff  lis  position  with  regard  to  the  direction  of 
A  fine  inetiillic;  wire  was  attached  to  the  cap 
^fasteiied  at  the  top  to  a  small  appuratus  connected 
nHh  a  knife-^dge,  (See  %.  44.)  The  upper  part  of  tliis 
tras  m  stalk  cut  with  a  Bcrew-thread  on  which  a  small 
weight  could  be  adjusted*  The  time  of  vibration  of  the 
pendulum  being  kuowa  very  nearly  befope  the  obser\^a- 
tiiMia  were  begun*  the  weight  was  adjusted  so  that 
the  smttU  apparatus  of  fig;.  44,  without  ibe  wire,  would 
nbmte  oa  the  kniie-edge  ia  that  time.  Consequently, 
when  the  wire^  cap»  and  ball  were  attached  to  it,  the 
suspeoding-  apparatus  might  be  wholly  neglected  in  the 
c&lciilatioii  of  the  kngth  of  tlie  equivalent  simple  pen- 
duIuiiL  The  knife-edge  rested  upon  a  steel  plate. 
The  number  of  vihratious  per  day  was  ascertained  in 
the  same  way  as  in  the  first  mtlbod :  a  shade  with  a 
TCfUcal  edge  being  placed  so  that  when  the  pendulum 
Wtft  at  rest,  the  vertical  edge,  as  viewed  in  a  small  tele- 
MOpe,  coincided  with  tlie  pendulum  wire.     A  cross  was 

on  the  bob  of  the  clock  pendulum,  and  the  ob- 
fctioa  consisted  in  noting  when  the  wire  and  cross 
disappeared  at  the  same  time  behind  the  edge.  All 
the  corrections  were  applied  which  we  have  described 
"ITxe  length  weis  measured  by  screwing  up  from  beJow  a 
horizontal  plate  of  steel  till  it  just  touched  the  ball ; 
Ibea  the  pendulum  being  removedi  a  bar  of  known 
length  with  a  T  head  (to  the  lower  surface  of  whicli  the 
end  of  the  bar  had  been  accurately  fitted)  was  placed  in 
such  a  manner  that  the  lower  surface  of  the  T  head 
rested  on  the  upper  steel  plate,  and  a  graduated  slider 
on  the  bar  was  then  made  to  touch  the  lower  steel-pbte. 
The  ball  was  placed  on  the  steel-plate  and  the  same 
sljder  was  used  to  detenniue  its  diameter ;  the  wire  and 
cap  were  weighed ;  then  to  determine  the  length  of  the 
iaocfaronous  simple  pendulum,  a  formula  was  used 
IbttBded  on  that  given  in  Mecuaxics,  J  XX-  At  every 
Mailon  of  observation  it  waa  necessary  to  repeat  the 
lAole  of  this  process. 

The  process  used  by  Captain  Kater  for  determining 
th^  length  of  the  seconds'  pendulum  at  London  (for 
fixiag  the  st4ndard  of  English  measures)  was  the  fol- 
lowing. The  pendulum  consisted  of  a  bar  A  B  of 
'  plate  brass,  (fig.  45,)  about  l^  inch  broad,  and  J  inch 
thick.  At  A  was  a  knife-edge  of  the  hardest  steel,  its 
hi«k  bearing  firmly  ai^ainst  solid  knees  of  brass ;  and 
".B  a  similar  knife-edge.  When  the  pendulum  was  in 
these  edges  rested  on  horizontal  plates  of  agate. 
C  was  a  large  flat  bob,  and  at  D  and  E  two  small 
}9  or  tails,  the  use  of  which  we  shall  mention  here- 

Al  F  was  an  adjustible  weight,  and  at  G  a  smaller 
weight,  which  by  means  of  a  screw  could  be  adjusted 
with  very  great  nicety.  The  princijile  of  the  operation 
waa  to  observe  the  number  of  vibrations  per  day  made 
by  the  pendulum  when  suspended  on  the  knife-edge  A, 
and  again  when  suspended  on  B.  If  these  were  not 
i^ial*  the  sliding  weights  F  and  G  were  moved  til]  they 
bieame  equal.  Then  as  A  and  B  were  at  dtUerenl  dis- 
taaeea  from  the  centre  of  gravity,  it  was  certain  (see 
KfiCBANica,  §XX,)  that  B  was  the  centre  of  oscilla- 
tion corresponding  to  the  centre  of  suspension  A,  and 
thefeibre,  that  the  distance  between  A  and  B  was  the 
leiifth  of  the  simple  pendulum  vibrating  in  the  same 
time.  The  distance  between  the  knife-edges  was  com- 
pared with  the  distance  of  two  divisions  on  the  stan- 
difd  acale  by  a  microscopic  apparatus  furnished  with 
toUfDal  micrometers. 
The  number  of  vibrations  per  day  was  determined  by 
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observing  in  the  following  manner  the  difference  be* 
tw^een  the  vibrations  of  the  detached  pendulurnp  and  the 
vibrations  of  a  clock  pendulum.  Suppose  the  pendu- 
lum suspended  on  the  edge  A.  On  the  bob  of  the  clock  ^""^^^ 
penduhim,  which  had  been  blackened,  was  placed  a 
circle  or  lenticular  figure  of  white  paper,  whose  breadth 
was  nearly  equal  to  the  breadth  of  the  tail  D.  Between 
the  two  pendulums,  or  (which  was  the  original  con- 
struction) in  the  field  bar  of  the  telescope  with  which 
they  were  viewed,  was  placed  an  adjustihie  diaphragm, 
consisting  of  two  perpendicular  checks,  which  were 
placed  at  such  a  dt?»tance  that  they  appeared  to  touch 
the  edges  of  the  tail  D  when  the  pendulum  was  at  rest. 
Now  suppose  both  pendulums  to  vibrate,  the  detached 
pendulum  vibrating  more  slowly  than  the  clock  pendu- 
lum. The  tail  D  is  seen  to  cross  the  opening  of  the 
diaphragm,  and  is  followed  by  the  white  patch  on  the 
clock  pendulum.  At  every  succeeding  vibration  the 
patch  follows  more  closely,  and  at  last  is  completely 
covered  by  the  tail  while  it  passes.  This  is  called  a 
disappearance.  After  a  few  vibrations  it  appears 
again,  preceding  the  tail.  This  is  called  a  reappearance^ 
The  lime  of  disappearance  was  generally  considered  as 
the  lime  of  coincidence  of  vibrations,  though  in  strict- 
ness the  mean  of  the  times  of  disappearance  and  re- 
appearance ought  to  be  taken,  but  the  error  produced 
by  this  mistake  is  seldom  sensible.  This  is  very  far 
the  most  accurate  way  of  comparing  the  vibrations  of 
two  pendulums.  It  is  immaterial  whether  the  detached 
pendulum  vibrate  in  a  greater  or  less  time  than  the 
clock  pendulum,  but  it  is  essential  to  the  operation  that 
it  vibrate  in  a  smaller  arc ;  a  condition  which  tliere  is 
no  doubt  of  securing  in  these  experiments. 

The  English  observations  for  ascertaining  the  length 
of  the  seconds*  pendulum  at  dilferent  places  have  gene- 
rally been  made  by  transporting  an  invariable  pendu- 
lum whose  vibrations  were  observed  before  going  and 
after  returning  at  London  or  Greenwich.  Tlie  con- 
struction was  similar  to  that  of  fig.  40,  supposing  it 
deprived  of  the  knife-edge  B,  the  tail  E,  and  the  sliding 
weights  F  and  G. 

A  method,  proposed  we  believe  in  the  last  century,  Bessel's 
has  lately  been  put  in  practice  by  M.  Bessel  for  ascer-  method, 
laining  tl»e  length  of  the  seconds*  pendulum  at  Kuuigs- 
berg.  The  pendulum  consists  of  a  heavy  ball  sus- 
pended by  a  fine  wire,  which  is  made  to  vibrate  first 
with  one  length  of  wire  and  then  with  a  diiTercnt  length. 
The  advantage  proposed  in  this  construction  was  the 
foUovving.  It  is  easy  to  measure  accurately  the  vertical 
distance  between  tw  o  points  of  suspension  on  which  the 
pendulum  successively  vibrates,  and  therefore  (as  the 
ball  in  both  experiments  is  depressed  to  the  same  place) 
the  diiTereuce  of  length  of  the  two  pendulums  is  easily 
found.  This  distance  too  is  not  necessarily  a  fractional 
part  of  the  standard,  and  in  M.  Bessel's  experiments 
w  as,  ill  fact,  exactly  one  toise.  And  as  the  small  cor- 
rections depending  on  the  diameter  of  the  ball,  &c* 
are  easily  calculated  from  an  approximate  knowledge 
of  the  length  of  the  pendulum,  the  difference  be- 
tween these  corrections  is  easily  found.  Thus  the 
difference  of  length  of  the  simple  pendulums  iso- 
chronous to  the  pendulums  observed  is  found  with 
great  accuracy.  The  times  of  vibration  being  also  ob- 
served (which  are  proportional  to  the  square  roots  of 
these  lengths)  we  deduce  from  them  the  proportion  of 
the  lengths.  From  these  two  data  the  lengths  are 
found.  Now  it  was  supposed  that  this  measure  could 
2g2 
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be  raaile  more  accurately  than  those  necessary  to 
Borda's  method,  where  Ihe  diameter  of  the  hall  must 
be  ascertained,  or  than  those  of  Kaler*s  method,  where 
the  distance  between  two  cdj^es  islobcmeasuret!.  The 
sort  of  suspension  used  by  M.  Bcssel  was  different  from 
the  others,  consisting;  in  unwrappiiip;  the  wire  from  a 
horizontal  cylinder  roantl  which  tlic  upper  extremity 
was  folded.  And  in  the  observation  of  coincidences^ 
instead  of  placing;  the  pcndufum  within  a  fow  niches  of 
the  clock  pendulum,  it  was  placed  at  a  considerable 
distance,  and  llic  imag^e  of  the  clock  pendulum  formed 
by  an  interposed  lens  was  thrown  upon  the  detached 
pendulum  :  so  tljat  all  disturbance  of  one  pendulum 
by  ihe  other  was  cirectually  prevented. 

in  some  observations  by  M.  Carlini,  the  upper  end 
of  tlie  wire  was  attached  to  a  small  apparatus  represented 
in  fig,  46-  In  the  upper  part  of  Ibis  is  a  wheel  willi  a 
sharp  edge,  turning:  like  the  rowel  of  a  spur;  the 
edge  serves  as  a  knife-ed^e  for  suspension,  and  by 
turning  ihe  wheel  the  suspension  Is  changed.  The 
piece  upon  which  it  rests  is  represented  in  fig.  47;  it  is 
supposed  lo  project  from  a  wall.  A  microscope  is 
placed  in  such  a  manner  as  to  view  the  lower  edge  of 
the  wheel  directly,  and  likewise  lo  view  its  image 
formed  by  reflection  in  the  curved  surface  of  fig.  47 ; 
the  pJace  where  they  appear  to  meet  is  very  accurately 
the  place  of  suspension.  By  means  of  a  microscope 
placed  at  the  bcittom,  the  upper  and  tower  surfaces  of 
the  ball  were  viewed  even  during  the  vibration.  The 
vibrations  were  observed  as  by  M.  Bessel;  a  plane 
mirror,  as  well  as  a  lens,  being  necessary  for  the  forma- 
tion of  the  image  of  ihc  clock  pendulum. 

We  shall  now  proceed  to  mention,  individually,  some 
of  the  principal  pendulum  observulions. 

In  the  Ancient  Mvjnoirei  de  rJcademie^  vol.  vii,  is 
Richer's  account  of  his  observations  at  Cayenne; 
which  we  cite  as  a  matter  of  curiosity*  only,  it  being, 
we  believe,  the  first  of  the  kind,  and  that  which  seems 
to  have  attracted  Newton*!S  attention.  The  vibrations 
of  his  pendulum  were  very  small  and  were  sensible 
during  52  minutes  of  time;  they  were  compared  with 
those  of  tin  excellent  clock ;  the  observation  was  re- 
peated several  times  every  week  fur  ten  months ;  the 
result  was  tijal  at  Cayenne  the  seconds'  pcndtdum  was 
Ijl  lines  shorter  than  at  Paris.  The  latter  he  consi- 
dered to  be  3  leet  S^  lines.  This  is  the  whole  of  his 
account. 

In  the  M^moites  for  1701,  is  an  abstract  of  the  re- 
sults obtained  by  Dcshayes.  At  Cayenne,  lalilude 
4°  bG\  be  found  the  length  of  the  seconds'  pendulum 
rather  less  than  3  feet  6^  lines;  at  Grenada,  latitude 
12<^6',  at  Martinitiue.  latitude  14^  44',  the  sanic ;  at 
St.  Christopher,  latitude  17°  19'.  and  several  places  in 
St.  Domingo  between  latitude  18"*  19'  and  Vj''  58',  3 
feet  6}  lines;  at  another  point  in  St.  Domingo,  latitude 
19'^  48',  3  feet  7  lines,  Tlieso  results  (about  whit=h  no 
further  account  is  given)  are  evidently  worth  little. 

In  the  PfUnhur^h  TramacHom  for  1735,  are  re* 
corded  tfie  observations  made  at  Archangel  by  M.  de 
la  Croyiire-  The  pendulum  was  a  brass  bull  14. J  lines 
in  diameter  stipported  by  a  thread  of  pile  the  top  of 


^  See  a!       '      ^*     ^'t/  tf  QfjtervatkHM/aites  en  ptutietir$  Vfi^ngft^ 
^c.    T»n?  1  scconda*  pendulum  al  Paris  h«d  been  mea- 

sured by  pJu  .      -  purpose  of  fixing  a  slandard  j  and  incidctitil 

<>bscrv.iliotH  tmi  been  made  by  Feuilltic  at  Portobcllo  .incl  Murlinique, 
\>y  Haltey  at  St  IJelerta,  &c.    Tbcy  ire  vtotih  verj  iitde. 


which  was  held  by  a  sort  of  forceps.  An  iron  mea^jure, 
copied  from  the  standard  in  the  Paris  observatory,  was 
used  for  making  a  pendulum  of  the  length  of  the 
seconds*  pendulum  at  Paris,  (estimated  at  3  feet  8 J 
lines  i)  tins  leuf^^tln  however,  was  measured  lo  the  cen- 
tre of  ihc  ball,  and  Ihe  error  thence  resulting^  was  ca!- 
culatedt  The  vibrations  were  compared  with  those  of 
a  clock.  The  re^^nlt  was  that  the  seconds'  pendulum  at 
Archanirel  wiis  longer  than  that  at  Paris  by  -^''jj  of  a  line. 
Not  a  word  is  suid  of  the  temperature  of  the  standard; 
and  this  leaves  a  small  uncertainty  as  to  the  correct 
length. 

In  {\\^  Philosophical  Tranmcdons  for  1734,  is  an  ac- 
count by  Bradley,  of  the  transportation  of  a  clock  with  an 
invariable  penriulum  (made  by  Graliam)  from  London 
lo  Dlack-River  in  Jamaica,  latitude  18^.  The  con- 
struction of  the  pendulum  is  not  described.  The  ob- 
servations m  London,  which  lasted  10  days,  were  made 
by  Graham,  wtiA  those  in  Jamaica,  for  26  days,  by  Mr, 
Colin  Campbell.  At  London  the  clock  gained  \*M 
daily  on  sidereal  lime;  and  at  Black-River  it  lost  daily 
2*"  5'.5.  The  rates  were  found  by  transit  observations. 
A  spirit  thermometer  was  observed ,  and  the  effect  of 
the  temperature  was  cnlcniated  on  the  rough  observa- 
lion  that  clocks  ctf  this  construction  did  not  |2;enerally 
alter  their  rate  at  London  between  summer  and  winter 
above  25*  or  30'  per  day.  The  allowance  made  was 
8'.7 ;  and  thus  the  difference  of  nite  depending^  on  the 
alteration  of  orravity  was  1*"  58*.  This  may  be  con- 
sidered a  good  determination,  as  the  greatest  uncer- 
tainty from  the  rough  estimation  of  the  effects  of  tem- 
perature could  not  amount  lo  more  than  two  or  three 
seconds  per  day. 

In  the  Memoircs  for  1735  is  Mai  ran 's  account  of  his 
observations  of  the  length  of  the  seconds*  pendulum  at 
Paris.  A  horizontal  plane,  movable  by  screws,  was 
placed  exactly  1  toise  from  the  lower  surface  of  his 
forceps.  The  thread  was  of  pite ;  it  was  fixed  in  the 
leaden  ball  (6  lines  in  diameter)  by  makinc^  a  small 
hole  and  burnishing  the  ed^^  upon  the  end  of  the 
thread.  The  distance  between  the  lower  surface  of 
the  ball  and  the  horizontal  plane  was  found  by  trying 
which  of  several  [ijeces  of  glass  would  just  lit  under 
it ;  and  measuring  by  a  scale,  with  the  assistance 
of  a  len;?,  the  thickness  of  the  glass.  The  diameter 
of  the  ball  was  measured  in  the  same  way  by 
means  of  a  parallel  ruler.  The  ball  was  Icfl  io  hang 
on  the  thread  one  day  before  the  experiments  were 
begun.  At  first  Mairan  tried  lo  count  the  vibrations; 
but  was  obliged  at  last  to  resort  to  the  method  of 
coincidences  with  clock  pendulum.  For  this  purpose 
he  was  obliged  to  use  a  pendulum  of  little  more  than 
3  feet  in  length ;  and  the  distance  was  now  measured 
by  placing  the  toise  on  one  side,  and  screwing  up  the 
plane  till  it  touched  the  sphere.  Some  observations 
were,  however,  made  with  pendulums  of  6  and  9  f\:Hi 
balls  of  brass,  ivory,  &c.  were  also  used.  The  mean  of 
twelve  experiments  gave  for  the  length  of  the  seconds* 
pendulum  3  feet  Sj^^  bnes.  Tfiere  appears  to  be  no 
correction  for  the  weight  of  the  air  nor  tor  temperature ; 
the  mean  height  of  the  thermometer  was  about  13**  of 
Fahrenheit,  \v\m\\  is  so  near  the  temperature  commonly 
used  in  the  application  of  the  French  toise,  that  the 
ditferencc  may  be  neglected.  This  appears  to  be  an 
excellent  determination,  subject  only  to  the  error  of 
Mairan*s  toise,  and  that  common  to  the  kind  of  aus* 
J  ension  that  he  used.     But,  as  an  isolated  eiiperimei 


tlo 


s; 


FIGURE    OF    THE    EARTH, 


225 


ft  b  nearly  useless  in  the  investigation  of  the  Fi^re  of    ijiven  the  results  of  a  recalculation  of  all  Lacaille*s  ob 


the  Earth. 

The  same  volume  contains  two  dcterminotions  by 
GcHliti  of  the  Paris  pendulum,  one  with  a  miichine  by 
Grmham,  O^hlch  h  not  de^^cribedj  the  other  wilh  a 
simple  pendulum  whose  hob  was  the  frustra  of  two 
eones  united  by  Ihcir  bases.  Tlie  latter  determination 
•grees  verv  nearly  with  Mairan*s :  the  former  g:ives  a 
measure  -sfiortcr  by  ^,th  of  a  line.  At  Petit  Goave  in  St. 
Donniigo^  Itttilude  18°  27\  wlih  a  brass  ball  an  inch  in 
diameter,  suspended  by  a  line  of  pite  which  wai^  at- 
tached with  &lickii3gj'plaster»  he  counted  76S4  vibrations 
and  compared  ihem  with  a  clock,  and  thus  fouud  for 
the  length  of  the  seconds'  pendulum,  3  feet  7  J  lines. 
After  this  he  used  a  double  frustrum  of  a  cone  with 
ft  longer  thread,  and  measured  the  distance  to  the  upper 
surface  by  a  sort  of  shdin^  rule.  By  counting-  ^012 
Tibratious  he  found  for  the  length  3  feet  7-p^  lines. 
BoQguer  (see  the  same  volume)  found  3  feet  7}  lines. 
Lacotidamii^e  used  a  12-feet  pendulum  ;  but  finding 
some  difficulty  in  the  measure,  he  adopted  a  penduktm  of 
Kttle  more  than  3  feet,  which  was  attached  to  the  slider 
of  his  beam-compasses  ;  he  fovmd  3  feet  7^^-  lines. 

At  Porto-bdlo,  latitude  9°33',  Godin  and  Bougner 
found  3  feet  7:^^^  lines  for  tlte  length  of  the  seconds' 
pentlulum;  at  Panamn,  latitude  8^35',  ihey  founds 
fret  74  lines;  at  Punta-Palmar,  2'  South  latitude.  La- 
eondaoiinc  found  3  feet  6.96  lines ;  ul  Riojama  9' 
Souths  Bouguer  found  3  feet  6.82  lines,  and  Laconda- 
cnine  3  feet  6.93  lines;  at  Quito*  25'  South,  they  found 
3  feet  6.83  lines.  The  elevation  of  the  labt-mcutioned 
place  makes  it  almost  unsafe  to  use  such  a  measure  in 
cotijiuiction  with  those  taken  near  the  level  of  the 
sea.  We  copy  these  numbers  from  the  table  near  the 
rod  of  the  IVih  volume  of  the  Q^uvres  de  Maupertuis. 
The  numbers  given  by  Bouguer  himself  in  his  Figure  de 
la  Ttrre,  for  the  length  of  the  seconds*  pendulum  in 
Yicttum,  are ;  at  the  Ei|uator,  at  an  elevation  of  2434 
loises  36  inches  6,69  lines;  at  an  elevation  of  3 166 
totftvs^  36  inches  6.68  lines ;  at  the  level  of  the  sea, 
36  inches  7.21  lines;  at  Porto-bello,  36  inches  7.30 
lines;  at  Petit  Goave,  36  inches  7.47  lines;  at  Paris, 
36  inches  8.67  lines. 

Maupertuis  observed  the  rate  of  an  invariable  pen- 
dulum attached  to  a  clock,  at  Paris  and  at  Pcllo,  lati- 
tode  66°  48'.  This  instniment  was  made  by  Graham  : 
the  (^»endulum  was  of  brass*  suspended  by  a  knife-edge 
of&ttcl  which  rested  on  &teel  planes.  The  temperature 
of  the  places  of  experiment  at  Paris  and  at  Pcllo  was 
the  »anie*  and  the  eiitent  of  the  arcs  of  vibration  the 
same-  At  Pello  it  gained  59M  per  day  on  its  Paris 
i»tc.  At  London  it  appeared  from  Graham's  ob- 
serrations  that  it  ginned  7'. 7  per  day  on  its  Paris 
late.  The  observations  at  Pcllo  lasted  four  days.  As 
tbey  feared  that  in  a  country  full  of  iron  and  magnetic 
stones  there  might  be  some  nvagnetic  iunuencei  ihey 
tried  in  another  clock  bobs  of  different  mc  uls,  but  the 
diflrrcnce  at  Pello  and  Pars  was  the  same  in  all. 
Great  confidence  may  be  placed  in  this  kind  of  observa- 
tion, where  one  of  the  jniucipal  diffieultics  (that  of 
measunng  the  pendulum)  is  cjitirely  avoided. 
;  In  17^:?,  (sec  Menioirvs  for  1751,)  Lacaille  observed 
die  length  of  the  seconds*  penduhim  at  the  Cape  of 
Good  Hope  and  the  Isle  of  France,  and  on  his  return, 
li  P^is.  Tlie  length  at  the  Cape,  given  in  the  M^- 
a^rer,  11  3  feet  8.07  lines.  In  Delambre's  Ilkloirc  de 
tAdTommdc  an  XFIIIme,  Sieck,  p.  478,  M.  Mathieu  has 


Observf^ 
servalions :  they  are  as  follows.    Length  of  seconds*  pen-      ^'t*"'  «f 
dukim  at  the  Isle  of  France,  latitude  20^  10'  South,  3  P«^»»<J"l»n«- 
feet  7.7B&  lines;  at  the  Cape  of  Good   Hope,  33*  55'  "-^^-v— ^ 
South,  3  feet  8,139  lines;  at  Paris,  4b°  bV  North,  3 
feet  8.79  lines.     These   results  are   comparable  among 
ihcmselves,  but  are  not  strictly  comparable  with  others, 
because  some  corrections  are  introduced  by  M.  Mathieu 
which  were  not  introducetl  by  observers  of  Ihal  aire. 

In  the  Voyage  darts  ks  Mrrs  dc  flndeoi^  Le  gen  til,  %  Legentil, 
published  1779,  are  contained  observations  of  tlie  pen- 
dulum at  Pondicherry,  latitude  11°  56'  North;  at  Ma- 
nilla, latitude  14*^  34'  North;  m\d  at  Fo«il-point  in 
Madagascar,  latitude  17°  40'  South.  They  have  been 
recalculated  by  M.  Mathieu,  {Astronomic  au  Xy^Ilfme. 
Siede,  p.  698.)  who  observing  that  the  standard  was 
the  same  as  Bouguer's,  and  therefore  thut  Botrguer's 
and  Lncaille*s  observation  at  Paris  might  be  considered 
as  comparable  wilh  these  if  the  same  reductions  were 
made  in  all,  has  applied  to  all  the  same  redtictinuji,  and 
thus  found  the  following  comparable  lengths :  Paris, 
3  feet  8,582  lines;  Pondicherry,  3  feet  7.345  lines; 
Manilla,  3  feet  7.517  lines  j  Foul-point,  3  feet  7.4  J 1  lines. 

In  the  account  of  Phipps's  voyage  towards  the  North  Uy  Phipps, 
Pole   (made  1773)   are  some  observations  with  an  in-  at  Spitx* 
variable  clock  pendulum   made  by  Graham.     The  ball  t^ergeu 
was  a  brass   sphere  4    inches  in  diameter;  the  rod  a 
steel   wire    -j^th   of    an     inch    thick  ;    it   turned  up^m 
knife-edges,  which  were  not   left  quite   sharp,  the  edge 
being  rounded  to  a  cylinder  bf  ^^^^  inch  radius.     These 
kirife -edges  turned  in  notches   made  in  two  pieces  of 
hardened  steel ;   the  notches  were  angular  and  rounded 
at  the  bottom.     The   rod  was  not   fixed  firmly  to   the 
knife-edges,  but  attached  to  a  pin  whose  direction  was 
parallel  to  the  plane  of  vibration,  hi  order  that  an  equal 
bearing  on  both  extremities   might  be  ensured.     The 
escapement  was  not  absolutely  a  dead-beat,  but  slightly 
recoiling;   as  it  is  well  known  to  artists  that  a  pendu- 
him on  a  knife-edge  Sfispension  may  he  thus  made  to 
vibrate  in  equal  times  under  the  action  of  very  ditferent 
weights.       At  London  the   chick  went  exactly   mean 
Bolar  lime.     On  a  small  rocky  island*  near  Spitzbergen, 
latitude   79°  50'  North,  an  equatorial  was  mounted  as 
an  altitude  and  azimuth  instrument,  and  at  about  five  in 
the  afternoon  tlie  transit  of  the  Stiu's  hmb  over  the  ver- 
tical wire  was  observed  :   this  observulion  was  repeated 
ihe  next  day.     Besides   ilm,  the  clock  was  compared 
with  a  chronometer^  ^^hose  rate   was  well  known,     A 
correction  was  applied  for  the  temperature.     The  con- 
clusion  was   that  the  rate   was  accelerated  72*.28  per 
day.     Again,  in  latitude  79"^  44'  North,  tlie  clock  was 
kept  going  for  about  three  days,  and  compared  wilh  the 
chronometer,  whose  rate  was  determined  by  many  alti- 
tudes of  the   Sun  immediately  before  and  afler  the  ob- 
servations.     The  acceleration,    thus  determined,   was 
73*.0C  per  day.     Ou  returning   from   the  voyage,  the 
clock  was  found  to  go   true  time  at  London.     These 
results  nppear  to  be  perl'ectly  trustworthy. 

We  have  already  describetl  at  great  length  the  man-  By  Boda, 
ner  in  which  Borda's  observations  were  made  at  Paris,  ftt  l*arij. 
We  shall  merely  add  thai  the  pendulum  was  about  12 
feet  long,  so   that   every  vibration  corresponded  nearly 
to  every  second  vibration  of  a  clock.     Tlie  whole  appa- 
ratus was  enclosed  in  a  box,  to  prevent  cnrrenls  of  air 

♦  Tijit  is  very  near  to  the  \>\nct  %vherc  Caplain  Sabitrc  after  wards 
obtervcd  the  peadulum,  but  it  does  rot  npprtr  to  bo  the  idcnticat  5not. 
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Fi^ra  of  from  afleetiB^  it.     AU  the  correctioiis  which  W€  have 
the  Bartb.  mentioned  were  applied,  except  that  for  elevation  above 
^'^^'^^  the  sea.    The  mean  result  from  twenty  experiments  of 
four  or  five  hours  each,  was  3  feet  8.5593  lines.   See  the 
Bom  du  Sy$time  MSinque^  tern.  iii. 
By  Blot,  oa      The  same  methods  were  Icdlowed  (see  torn.  iv.  of  the 
the  French    gj^Qe  Work)  by  Biot  (except  that  he  used  a  pendo* 
meridiao.     j^^  of  about  3  feet  in  length)  at  Formentera,  latitude 
38''  40';  at  Paris,  latitude  48''  50';  «t  Bordeaux,  lati- 
tude 44''  50^ ;  at  Figeac»  latitude  44^  37^ ;  ok  Clermont, 
latitude  45^^  47^  at  Dunkirk,  latiUde  bV^2f;  at  Leith 
Fort,  latHude  55"^  59" ;  and  at  Uust,  in  the  Shetland 
Islands,  latitude  6(f  45'.    The  lengths  were  reduced  to 
those  which  would  have  been  observed  at  the  level  of  the 
sea  by  increasing  them  in  the  duplicate  ratio  of  the  actual 
distance  from  Uie  Earth's  centre  to  the  distance  of  thn 
level  of  the  sea  fiom  the  Earth's  centre ;  this  amounts 
to  the  same  as  neglecting  the  attraction  of  the  elevation 
on  which  they  were  placed.    The  results  are  respec- 
tively, (in  metres.)  0.7412520.  0.7410175,0.74160863, 
0.741612279,    0.7417052,    0.7420761,    0.994531014, 
and  0.742723186.     All  of  these,  it  must  be  observed, 
are  lengths  of  the  decimid  pendulum  (making  100,000 
oscillations  in  a  mean  solar  day)  except  the  last  but 
one,  which  is  the  length  of  the  sexagesimal  seconds' 
pendulum.     All  these  determinations  must  be  consi* 
dered  as  most  valuable.     Two  invariable  pendulums 
also  were  observed  at  Greenwich  and  at  Paris ;  they 
appeared  to  show  a  retardation  at  Paris    of  10'.79 
daily ;  but  it  b  expressly  remarked,  that  the  circum- 
stances were  very  unfinvourable  to  accuracy. 
By  MaU-         In  the  Additions  to  the  ConrutiMsance  de$  Tempi  for 
spina.  13X6,  is  M.  Mathieu's  account  of  the  observations 

made  In  an  expedition  under  the  command  of  Mala- 
spina,  undertaken  by  order  of  the  Spanish  Govern- 
ment, from  1789  to  1794.  Their  pendulum  had  a 
wooden  rod$  it  was  enclosed  in  a  glass  box ;  the  vibra- 
tbns  were  counted  by  two  persons,  who  relieved  each 
other  at  the  end  of  every  sixty ;  a  third  person  stood  at 
the  clock.  The  following  are  their  results  for  the 
lengrth  of  the  seconds^  pendulum  (taking  for  unit  the 
length  of  the  simple  pendulum  equivalent  to  their  pen- 
dulum.) 

Place.  Latitude.  Length. 

Mulgrave 59  34  20  N.     1.0082893 

Nutka 49  35  15  68172 

Monterey 36  35  45  54463 

Cadiz 36  31  46  57192 

Macao 22  12  42378 

Acapulco 16  50  49  43770 

Manilla 14  35  49  45051 

Umatag 13  17  52  N.  89539 

Zamboanga 6  54  27  S.  40541 

Lima 12     4  38  41320 

Isle  Babao 18  35  45  45384 

Port  Jackson 33  51  20  56969 

Monte  Video 34  54  38  57973 

Conception 36  42  32  57471 

Port  St.  Helena  . .      44  29  34  69088 

PortEgmont 5121     3  S.  71070 

These  results  cannot  be  compared  with  any  others, 
as  scarcely  any  other  observation  (except  Legentil's) 
has  been  made  at  any  of  these  places  for  the  determi- 
nation of  the  absolute  length  of  the  pendulum. 

In  the  Phil.  Trans,  for  1818,  are  contained 
Captain   Kater^s    observations    for   detennining    the 


S 

Earth's  surface)  the  reduction  would  be  I  —  ^     rr 


length  of  the  seconds'  pendulum  at  Portland  Plaee^   C 
London.    The  principle  we  have  already  described  fi  pj 
the  result  was  corrected  for  extent  of  vibration  by  ob-  ^ 
serving  the  arc  at  each  coincidence  and  using  the  meam  Bv 
between  two  adjacent  arcs  for  the  vibrations  between  S 
them ;  for  temperature,  by  allowing  0.423  vibration  bt 
eadi  degree  of  Fahrenheit ;  and  for  the  weight  of  tbe 
air  and  elevation  above  the  sea  in  the  manner  that  .we 
have  described.    They  gave  for  the  length  in  latf^ 
tilde  51''  Sr  8^',  39.13860  inches.     But  in  the  PiUC 
Tram,  for  1819,  Df-  Young  remarked  that  the  correctiM  j^ 
usually  applied  for  the  elevation  above  the  sea  was  too  eai 
great,  as  it  neglected  the  attraction  of  the  elevated  mafls*  ^ 
If  we  stood  on  a  sphere  of  the  same  density  as  Hm  ^ 
Earth's  mean  density,  the  reduction  would  be  but^qf 
that  which  is  usually  made ;  on  a  hemisphere,  still  leis  i 
on  table  land  of  mean  density,  the  reduction  would  bt 
\  of  that  usually  made ;  on  table  land  of  density  =:S 
mean  density,  it  would  be  } ;  on  taUe  land  whcMi 

2.5 
density  =^  g-^  X  mean  density  (whicb  would  piubeMf 

represent  pretty  nearly  the  density  of  most  lodcs  at  dM 

^\ 

or -^  X  usual  rednetlooL   The  last  result  thus  rednoc^  ^ 

and  with  other  corrections,  is  89.13929  inches.     TUli 
is  the  number  used  In  all  the  subsequent  comparisona.   ' 

The  same  Volume  (for  1819)  contains  Captain  Katqi%  01 
determinations  (by  the  transportation  of  an  invariabh^  ^s 
pendulum)  at  Shanklin  in  the  Isle  of  Wight,  laHtiidff  £ 
50°  37^  at  Arbury  Hill,  latitude  52°  13^;  at  Cliftoiiv^ 
latitude  hSP  28^  at  Leith  Fort,  latitude  55°  59^;  14? 
Portsoy,  latitude  57°  41^;  and  atUnst,  latitnde  60°  48^ 
The  results  were  89.18614,  89.14250,  89.14 
39. 1 5554,  (obtained  under  unfavourable  < 
39.16159,  and  89.17146  inches. 

In  the  history  of  Captain  Ross*s  voyage  to  BlifllBfliOl 
Bay  (made  in  1818)  is  an  account  of  the  going  of  irj^ 
clock  (with  invariable  pendulum  vibrating  on  a  knflbf  { 
edge,  which  rested  on  hollow  cylinders  of  agate)  a^| 
determined  by  7  days'  observation  at  London^ 
days  at  Brassa  in  the  Shetland  Islands,  latitude  60^  1^ 
and  4  days  at  Hare  Island,  latitude  70°  26^.  A]id 
in  Parry's  first  voyage  are  observations  on  the  goin^  of 
two  similar  clocks  at  London,  before  and  after  iStm 
voyage,  and  at  Melville  Island,  latitude  74°  47^,  du 
38  days.  The  result*  (see  Phil.  Tram.  1821)  is,  i 
at  Brassa  the  length  of  the  seconds'  pendulum  hi 
39.16929 ;  at  Hare  Island  89.1984 ;  and  at  MdviBsr 
Island,  39.2070  inches. 

In  the  Phil  Tram,  for  1823,  are  detailed  accounts  it  ^ 
observations  made  by  Captain  Basil  Hall  and  Mr.  FotCah~- 
with  an  invariable  detached  pendulum  at  London ;  iMSSfi 
Abingdon  Island,  one  of  the  Galapagos,  latitude  0^80^^^ 
at  Sau  Bias  de  California,  latitude  21°  SO' ;  and  «1^ 
Rio  de  Janeiro,  latitude  22°  55'  South.     In  this,  as  ilHv 

*  In  the  ConnaiHance  de»  Tempt,  1827,  Additiont,  M.  Ango  \mm 
given  his  opinion  that  these  obsenations  vrould  be  rejected  wilhoiai^ 
scruple  if  they  opposed  any  received  theory,  and  that,  therefore,  tht^P* 
are  useless  when  tbey  favour  it    With  the  greatest  possible  nyciC    || 
for  the  opinion  of  this  illustrious  philosopher,  we  must  in  this  ioMuo^ 
withhold  our  assent  to  it.    The  conclusion  is  not  so  accurate  li  K    ■'. 
deduced  from  the  use  of  invariable  detached  pendulums,  but  It  W. 
probably  much  superior  to  that  which  would  be  obtained  in  i    " 
circumstances  hj  the  French  method.    FVom  our  own  eneriM 
afifmistuM  with  thett  clocks^  we  know  tkt m  to  ht  imiJUsL 
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other  utfiaaosst  vre  emnnot  enter  mio  the  details,  and 
ciui  only  state  that  the  operations  appear  quite  satisfac- 
tory.  The  resulting  lengths  of  the  seconds*  pendulum 
W«3d.0l7l7,  39,03629»  (by  a  mean  ;)  and  39.04375. 
In  the  same  Volume  i^  an  aceount  ofobsenationB  made 
by  Sir  Thomas  Briifbane,  Mr.  Rumker,  and  Mr.  Bunlop. 
with  an  invariable  detached  pendiiliAra  at  London  aiid 
Paramatta  in  New  South  Wales,  latitude  33°  49'  Sonth. 
The  leni^Ui  of  the  secoiids'  pendulum  at  ihe  latter  is 

Ca|)taiii  Sabine's  AccourU  of  Ej^perimenU  to  deter- 

tmn£  the  Figure  of  ihe  Earth,  <&c.  published  in  1B25, 

^ins  a  very  valuable*  series   of  observations  made 

two  detached  invariable  pendulyms.    The  principal 

novelties  in  the  manner  of  conducting:  the  ohservatiofib 
waa,  that  for  coincidences  the  mean  of  disappearances 
and  reappearances  was  taken ;  and  that  the  correction 
for  temperatare  was  dcleraiiiied  from  experfments  made 
at  London  in  different  temperatures ;  the  effect  of  an 
alteration  equal  to  1°  of  Fahrenheit  was  found  to  be 
0.421  Tibrations  per  day.  Two  clocks  with  invariable 
■ttached  pendulums  (the  same  which  were  used  on 
Oaplnn  Parry's  voyage)  were  also  observed.  The 
fmk%  as  finafly  corrected  in  the  PhU,  Tram,  for  1828, 
will  be  given  in  our  t^eneral  table. 

In  1809  experimentst  were  made  at  Madras  observa- 
tory by  Captain  Warren,  with  a   leaden  ball   1  j  inch 
diameter,   suspended  by  a  fibre  fonned  from  the  wild 
pkntain  tree.      Its  vibrations  were  counted,  and  the 
time  of  an  astronomical  clock  noted  by  an  assistant.  For 
the  measure,  plates  of  glass  were  fixed  to  the  wall,  and 
paper  attached   to  them»  and  upon   these  a  scale  was 
tnmdtned  firom  Colonel  Lambton's  scale.     The  beam 
OBiQ|tt<8es  were  applied   to    the  lower   surface  of  the 
mpoft,  and  the  lower  surface  of  the  ball,  and  were  then 
wen  to  the  scale.     The   diameter   of   the   ball   was 
liifaied  firom  its  weight.  fVom  10  days' observations  the 
tegA  of  the    seconds    pendulum    was    found  to    be 
MM627S  uiches  (in  air,  and  measiured  by  Lambton's 
idle.)    This  determination  is  certainly  inferior  to  one 
lliat  we  shall  presently  give. 
^     In  1821   an  expedition  under  ihe  direction  of  Mr. 
^OoUio^ham,  made  observations  at  Pulo  GaunsahLout 
(i  toall  island  in  Mtnde  1'  49 '  North)  with  an  inva- 
niUe  pendulum,  which  had  been  observed  at  London. 
Tlie  <le<!uced    length    of  the    seconds'    pendulum    is 
Milil^O  inches.     Every  care  appears  to  have  been 
^te  to  make  this  accurate. 

The  PAa.  Trrnif,  for  1822  contain  Mr.  Goldingham's 
wminatjon,  with  the  same  pendulum,  of  the  lens^h 
«lhe  seconds'  pendulum  at  Madras,  latitude  13^4': 
tt  is  found  to  be  89.0-26302,  and  appears  to  be  very 
•finitely  determined.  In  this,  and  in  Ihe  last,  the 
•wtion  for  temperature  is  applied  in  a  very  confusing- 
but  we   have   satisfied   ourselves   that  it  is 

In  the  Phil.  Tram,  for  1826  is  Lieutenant  Foster's 

p^toonl  of  a  very  careful  series  of  observations  at  Port 

iMttude  78^  14',  with  an    invariable  pendulum 

hod  been  observed  at  Greenwich.     The  conclu- 

•>*- ^ ^ ^^^ 

•Th«  ptibiifity  of  »ome  dlicUAiioDn  respecling  these  observations 

^H»  at  to  fi*«  our  own  opinion.     We  shall  dcdiTu;  entering  into 

•F  a^airy  Pt*p«ctiiig  the  original  obscr^atiom,  ind  shall  merely 

^ist  me  ka*e  tbe  mott  periect  confidence  in  the  results. 

^  TW  WD^miot*  of  this  and  the  next  set  of  exjicrimonls  were  pre- 

M  by  lb©  Kmt  Inilia  Company  lo  the   i\»(rritiomic3L  Society  of 

%  1^  (ivoar  of  wbom  vt9  have  been  allowed  to  inspect  them. 
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sion  was  that  the  length  of  the  seconds*  pendulum 
=  39.203472  inches.  This,  however,  is  founded  on  the 
supposition  that  39.13911  is  the  length  of  the  seconds' 
poidulum  at  Greenwich,  reduced  to  the  level  of  the  sea. 
It  is,  however,  nearly  the  length  at  Portland  Place, 
LiOndon.  We  shall  isoon  mention  the  diiierence  between 
these  lengths. 

The  French  expedition  sent  6ut  in  1817 — I63a, 
under  Captain  Freycinet,  made  observations  at  Paris ;  at 
Rio  de  Janeiro,  latitude  22^  ^5'  South ;  at  the  Cape  of 
Good  Hope,  latitude  33°  55'  South;  at  the  Isle  of 
France,  latitude  20^  10'  South ;  at  Rawak,  near  New 
Guinea,  latitude  0°  2'  South  ;  at  Guam,  the  capital  of 
the  Marian  Islands,  latitude  13^  28';  at  Mowi,  one  of 
the  Sandwich  Islands,  latitude  20°  52^ ;  at  Port  Jackson* 
latitude  33°  52'  South ;  and  in  the  Inks  Malcniinea, 
latitude  51°  35'  South.  Three  invariable  brass  pendu- 
lums were  used,  and  one  wooden  one.  When  observed, 
ihtj  were  enclosed  in  glass  boxes,  and  a  small  clock 
placed  near  them  had  its  pendulum  adjusted,  till  it 
vibrated  exactly  in  the  same  time.  This  clock  (used 
only  as  a  covmter)  was  compared  with  a  chronometer 
every  half  hour  ;  for  determining  the  rate,  the  mean  of 
five  chronometers  was  used.  The  proportionate  lengths 
ofthe  seconds' pendulum  are  L00002271,  0.997S3538, 
a9967l58a,  0.9d794vt&,  0.99709575,  0,99759331, 
0.99792816,  0.99S77424,  L00022319.  These  deter- 
minations  are  probably  pretty  good.  See  ibe  Voyage 
auiotir  du  Mande^  Sfc.  par  Freycinet 

In  a  similar  expedition  made  in  1822 — ^1825  under 
Captain  Bupcrrey,  two  of  tJie  same  pendulums  were 
employed.  The  method  appears  to  have  been  the  same 
as  in  the  operations  lust  described,  llie  following  are 
given  as  representing  the  lengths  of  the  seconds*  pen- 
dulum. At  Paris,  1  ;  at  Toulon,  latitude  43^  7', 
0.99950585;  at  the  Malouines,  L 0002 599 5 ;  at  Port 
Jackson,  0.99671430;  at  the  Isle  of  France  0  997t*9O22; 
at  Ascension,  latitude  7°  56'  South,  0.9972988  L  We 
extract  these  numbers  from  the  Additiom  to  the  Conn. 
des  Temp^,  1830* 

The  Phil.  Tram,  for  1828  contain  Captain  Sabine's 
observations  on  an  invariable  pemlnhim  at  London  and 
at  Paris,  From  an  extensive  series  it  appears  that  a 
pendulum  which  at  London  makes  85,940  vibrations 
per  day,  is  retarded  at  Paris  t*>  the  amount  of  12.03 
vibrations.  As  the  length  of  the  seconds*  pendulum  at 
London,  uncorrected  for  elevation,  is  39.13908  inches^ 
the  length  at  Paris  is  39.12813.  This  is  a  very  valuable 
determination,  as  it  makes  a  great  number  of  determi- 
nations comparable,  which  without  it  could  not  safely 
be  brought  together. 

In  the  PhiL  Tram,  for  1829  is  a  series  of  observations 
by  the  same  gentleman  for  determining  the  dilforence 
of  gravity  at  Port  land  Place,  London,  and  the  Royal 
Observatory,  Greenwich.  It  appears  that  at  Greenwich, 
no  correction  being  applied  for  elevation,  the  pendulum 
is  accelerated  about  0.48  of  a  vibration  per  day,  and 
therefore,  the  length  of  the  seconds'  pendulum  at  Green- 
wich is  greater  than  at  Portland  Place  by  .000435.  If 
the  correction  for  elevation  be  applied,  according  to 
Dr.  Young*s  rule,  the  difference  is  O.60  of  a  vibration, 
or  .000544  inch  in  the  length.  We  do  not  ourselves 
believe  that  the  pendulum,  as  commonly  constructed, 
can  be  relied  on  to  this  degree  of  accuracy. 

The  same  Volume  contains  experiments  leading  to  a 
very  remarkable  result  with  regard  to  the  correction  for 
the  weight  of  the  air.     They  are,  in  fact,  a  repetition  of 
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cxpcTimeuts  announced  by  Bessel  in  the  Astronomhche 
Nachrichlerh  No.  129,  and  publishect  in  tlic  Derlm 
Trart  sad  ions  for  18M.  It  would  seem  that  a  (lUiintity 
of  air  moves  with  the  pendulum,  and  adds  lo  its  inertia, 
and  therefore  that  besides  a  retardation  arisinjo^  from  the 
dimimshed  weight  of  the  penduUmv,  there  is  another 
retardation  arising'  from  the  increased  mass  of  matter  to 
l>e  put  tn  motion*  A  pendulum  was  made  to  v iterate  in 
air,  in  vacuum,  and  in  hydrogen  gas,  of  elasticity  equal 
to  the  elasticity  of  the  atmosphere.  It  appears  that  the 
redwL'tion  to  vacuum,  as  commonly  made,  oupfht  to  be 
increased  in  the  ratio  of  1  :  L65!>.  With  a  spherical 
boK  tbe  reduction  ou^hi  to  be  doubled.  As,  liowever, 
all  the  comparative  observations  have  been  made  with 
little  diiTerence  in  the  heii^ht  of  the  barometer,  the  error 
in  the  reduction  has  very  little  effect  on  their  results.  It 
is  remarkable  that  the  correction  for  hydrogen  gas 
appears  to  be  double  of  what  it  would  be  if  ue  supposed 
the  amended  comet  ions  proportional  to  the  Specific 
Gravities  of  the  fluids.  Bessel  determined  the  atmo- 
spheric currection  by  observinsf  the  lenp^th  of  the 
seconds'  pendolum  in  air,  first  with  a  bob  of  brass,  and 
secondly*  with  a  bob  of  ivory.  The  correction,  being: 
greater  for  the  latter  than  for  the  former,  in  the  propor- 
tion of  the  Specific  Gravities,  was  determined  with 
wrcat  accuracy  from  the  diflerence  of  the  observed 
leng^ths. 

The  Memoires  de  Vlmtitut,  vo!.  viii*  contain  a  paper 
by  M.  Biot,  from  wliich  we  extract  tlie  followinp^  deter- 
minations by  himself  of  the  length  of  the  seconda'  pen- 
duhira  at  Milan,  latitude  45°  28';  at  Padua,  latitude 
45^  S4';  at  Fiuine,  latitude  Ab""  W\  at  Barcelona, 
lamude  41°  23^;  at  Forraentera,  latitude  3S^  40'  ;  and 
at  Lipari,  latitude  3S°  29'.  Expressed  in  milllnit'lres 
they  are  993,547612.  9§3.G07294,  993.584075, 
993.2321312,  993.0695597,  993.0791638,  The  former 
determination  at  Formentcra,  it  appears,  was  not  satis- 
factory.    The  details  of  these  experiments  are  not  given. 

The  Hid  Volume  of  the  Transactions  of  the  Astrono- 
mical  Socieii/  contains  a  series  ofobservations  in  Borda's 
method,  made  by  Mr,  Riimker  at  Paramatta.  It  appears 
that  the  leng^th  of  the  pendulum  was  measured  by 
screwing  up  the  steel  plate,  first  till  it  touched  the  ball, 
then  till  it  touched  the  measunnjz;  bar.  The  diameter 
of  the  ball  was  measured  by  winding  a  thread  eleven 
times  rotmd  it.  The  resnltin  millimetres  is  992.412801, 
Many  details  of  the  calculation  are  omitted. 

In  the  PhiL  Tran^.  for  1830  is  a  determination  by 
Mr,  Fallows,  of  the  proportion  of  Gravity  at  London 
and  at  the  Cape  of  Good  Hope  with  an  invariable  pen- 
dulum. The  number  of  vibralions  per  day  at  London 
was  SGI 64,97,  and  at  the  Cape  80097.86.  With  the 
length  39.13929  inches  for  the  seconds'  pendulum  at 
London,  we  find  for  the  Cape  39.07836, 

By  transportation  of  an  invariable  pendulum,  (from 
London,  wc  believe,)  Svanberg  ascertained  the  length 
of  the  seconds'  pendulum  at  Stockholm,  latitude  59"^  21', 
to  be  39.165414  inches*  We  are  unable  to  refer  to  the 
original  account  of  this  experiment. 

The  length  of  the  pendulum  at  Ronigsberg,  latitude 
&4**  42',  reduced  to  the  level  of  the  sea,  has  been  found 
by  Bessel  (by  bis  method  described  above)  to  be 
440.8179  lines.  The  two  pendulums  whose  diflerence 
he  measured,  vibrated  in  P'.7127  and  1",0020.  Ob- 
servations of  invariable  pendulums  transported  from 
Paris  gave  a  greater  length.  See  the  Berlin  Transao 
tions  for  1826,  or  the  Quarterly  JouniaU  March,  1829. 

The  difference  of  Gravity  at  London  and  Altona  has, 


We  believe,  been  ascertained  by  Captain  Sabine  with  an 
invariable  pendulum.  The  results,  so  far  as  we  know, 
have  not  yet  by  en  pubhshed. 

Observations  have  been  made  in  London  by  Mr.  F. 
Baily  with  a  pendulum  with  two  knife-edges.  The 
pendulum  consists  of  a  massy  brass  bar  without  any  bob. 
This  construction  appears  to  be  ttttended  with  the 
following  source  of  inaccuracy  ;  if  the  suspension  planes 
are  not  very  well  levelled,  the  pendulum  will  not  vibrate 
in  a  vertical  plane,  and  the  time  of  vibration  will  be  too 
great.  In  Captain  Eater's  construct  if  «n  this  was  pro- 
vided against  by  making  the  bor  so  thin  that  it  would 
bend  into  the  proper  position.  Mr.  Bail^'s  rei^uUs 
diO'er  sensibly  from  those  of  Captain  Kater.*  See  the 
Philosophical  Magazi?ie,  Febrtiary,  1829, 


SectiQU  8. — Deduction  of  the  Figure  of  the  Earth  fi 
Pendulum  Ol/Hervations, 


The  first  element  which  it  is  important  to  settle  is, 
the  length  of  the  pendulum  at  Paris,  In  these  reduc- 
tions we  shall  suppose  the  French  font  =  1.065766  X  P* 
English  foot;  and  the  m^lre  =-30,37079  English** 
inches. 

£ng.  Inches. 

Now  Borda's  expenments  give  440.5593 

lines  ,...,; =-   39.1277^ 

Biot*s  (uncorrected  for  elevation)  give  for 
the  decimal  pendulum  0*",7419012,  or  for 
the  sexagesimal 39.1284S 

Sabine's 39,12813 

The  mean  is  39.128I2|  and  this  is  probably  very 
accurate.  If  corrected  for  elevation  by  Dr.  Young'* 
rule  it  gives  at  the  level  of  the  sea  39,12877. 

From  this  length,  and  the  length  at  London, 
(39.12908,  or  corrected  by  Dr.  Young's  rule  for  eleva* 
tion  39.12929,)  we  have  deduced  the  length  at  all  the 
places  where  an  invariable  pendultim  was  observed. 
The  absolute  lengths  measured  by  the  French  in  the 
present  century  we  have  reduced  to  English  measures* 
Tlie  absolute  lengths  measured  in  the  last  century  we 
have  compared  with  the  Paris  length  given  by  the  same 
observer,  and  have  applied  the  difference  to  our  value  of 
the  Paris  length,  LegentiUs  are  compared  as  we  have 
mentioned. 

The  observations  may  now  be  very  well  divided  into 
first-rate  and  second-rate.  We  have  reduced  all  of  the 
first  class  to  the  level  of  the  sea  by  Dr.  Young's  rule, 
using  the  multiplier  ,6,  In  the  second  class  wc  have 
not  attempted  any  alteration,  except  in  Warren's,  which 
we  have  corrected  for  the  error  of  the  standard,  and 
reduced  to  vacuum. 

Now  in  Section  2,  Art.  65,  it  appears  that  theory  t 
would  lead  uslo  expect  that  gravity  at  the  latitude  X,  or 
the  length  of  the  seconds'  pendulum  which  is  propor- 
tional to  it,  may  be  represented  by  E  (1  +  Fsin^X), 
Making  this  assumption  for  each  of  the  lengths,  and 
arranging  them  in  the  order  of  latitude,  we  have  the 
following  Table.  Where  two  observers  are  mentioned, 
we  have  taken  the  mean  of  the  Icnijths  deduced  in  the 
way  that  we  have  described. 

*  Mr,  Baily  remarks  that  Shuckburgh's  scale  m? eras  to  have  su^ 
tainrd  some  injury.  It  appears,  however,  titat  (he  same  dtvifioos 
were  used  for  the  measure  oT  the  peirdulum  a.4  for  the  compaiiton 
wii)]  the  metre,  and  nearl^^  the  samt  a«  for  the  comptmon  with  other 
Eqgluh  standards;  aud  thus  the  error  in  the  result  of  Oieatarct 
wliich  are  otdj  compar&tire  is  probably  insensible. 


Obaervera. 


: 


Sabine Spitzbercjen 79°50'  N. 

Sabine  , Melville  Island 74  47 

Subiiie ,  •  • Greenland 74  82 

Foster.....,....,,,,....  Port  Bowen 73  14 

Sabine  ..,.*,. Hammerfest 70  40 

S&bine DronLlidm 63  26 

BiotandKater Unst 60  45 

Svitnberg Stockholm  , ; . .  59 

Koter  , .  • Portsiiy,  . , 57 

Biol  and  Kater. .  • . ♦ Leith  I'ort bf> 

Be^el Kiinii^sberg" 54 

Kater Clifton  . 53 

Kater , , . .  Arbury  Hill 52 

Kater London  . , .  , 51 

Sabine  ,.•,.-,..,,, Green wicb    51 


1 
2 
3 

4 
5 

e 

7 

8 

10 

u 

12 

13 
14 
15 
16 
17 
18 

19  *  Biut Clermont , 

20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
3^ 
36 
37 


First-rate  OhiervaiionM. 

Place.  Latitude. 


Biot ;  • . .  Dunkirk    . .  . . 

Kaler  * Isle  of  VVig^ht . 

Borda,  Biot,  and  Sabine. . . .  Paris , 


Biot Milan 

Biot .,•..,.,,,.•...  Padua 

Biot .,...,,,,.,,. Fiume 

Biot  ..,..•..,, Bordeaux 44 

Biot , Figeac 44 

Duperrey Toulon , , 43 

Biot ,......*.  Barcelona 41 

Sabine ,..,..• New  York  ,..,,..,...  40 

Biot,  twice • .  Formentera  , , 38 


21 
41 
59 
42 
28 
13 
31 
29 

2 
37 
50 
47 
28 
24 
19 
50 
37 

7 
23 
43 
40 


Lipari 38  29 


40 
41 
42 
43 
44 
45 

4e 

47 


Biot . 

Hull Caiifornia 21  30 

Freycinet , Sandwich  Islands  .....  20  52 

Sabine  ,,....„,,,    Jamaica •  • . .  -   17   56 

Freycinet ^ Marian  Islands 13  28 

Gulding^ham Madras , , .   13     4 

Sabine Trinidad 10  39 

Sabine « Sierra  Leone S  30 

Hull Gabpagros 0  32 

Sabine St.  Thomas 0  25 

Goldinghara Pulo  Gaunsab  Lout  ...     0     2  N. 

Freycinet Rawak  .....,.•.....,     0     2  S. 


Sabine Maraobam 


Sabine  and  Duperrey Ascension ,  .     7 

Sabine Bahia 12 

Freycinet  and  Duperrey, . .  ,  Isle  of  France 20 

Hall  and  Freycinet Rio  de  Janeiro. 22 

Brisbane  and  llumker Paramatta  , . , ,  33 

Freycinet  and  Duperrey,  , . .  Port  Jackson  ,..,..»,.  33 


2  32 


55 

59 

la 

55 
49 
52 

48   Freycinet  and  Fallows. .,., ,  Cape  of  Good  Hope     .  .  33  55 
4d  Freycinet  and  Duperrey  ....  Isles  Malouines 51  35  S. 

Second-ratt  Observations, 


50  Phipps , . .  Spitzberg^en .....,,.,,  79° 

51  Sabine , Hare  Island 70 

52  Maupertuis Pello ^B 

fi8   De  la  Croyere Archangel 64 

54  Sabine Brassa 60 

Sa   God  in  and  Bouguer St,  Domingo IB 

5d    Campbell    , Jamaica 18 

57    Legenti! MunlUa  , , 14 

55  Warren ,  Madras 13 

59  Legentil Pondicherry ,11 

60  Godin  and  Bouguer Porto  Bello 9 

61  Legenlil    Madacjascar 17 

62  Lacaille , ,   Isle  of  France 20 

63  Laeaille Cape  of  Good  Hope. .  .  S3 


N. 


34 

4 

56 

33  N, 
40  S, 
10 
55  S. 


Lcngtli*  of 
39.21469 
39  2070 
3920335 
39/20419 
39.19475 
39,17456 
39.17162 
39.16541 
30.16159 
39.15546 
39.15072 
39. 14  GOO 
,39.14250 
39.13929 
39.13083 
39.13773 
39.13614 
39.12851 
39.11615 
39.11603 
39.1 1 S96 
39.11788 
39.11296 
39.11215 
39.10952 
39.10432 
39,10120 
39.09510 
39.09&28 
39.03829 
39.04690 
39,03503 
39,03379 
39.02630 
39.01888 
39.01997 
39.01717 
39.02074 
39.02126 
39.01433 
39012J3 
39.02363 
39.02433 
39.04684 
39,04350 
39.07452 
39.07919 
39.07800 
39.13781 

39.2046 
39,1984 
39.1637 
39.1414 
.39.1693 
39.0239 
39.0322 
39.0336 
39.0312 
39.0183 
99.0011 
39.0267 
39.0369 
39.0703 


Seconds'  Pendulum 
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)1-. 


ami  Equmlon, 
F  >c.9689} 
F  X.931U 
F  X.9289  ■ 
F  x.9168^ 
F  X.8904 
F*  X.8U00  r 
F  X.761 
F  X  ,740 
F  X.7142 
F  X,6870 
¥  X.6661 
F  X.6456 
F  X.6246^ 
F  x,6I27 
F  X.6122 
F  X.6045 
F  X.5974 
F  X.5667 
F  X.5137 
F  X,50S1 
F  X.5070 
FX.5055 
Fx.4971 
F  X.4933 
F  X.4672 
F  X.4370^ 
FX.4255 
F  X.3904 
F  X.3872 
FX.1343 
Fx.l269> 
F  X.0948  - 
F  x.0542. 
F  X.OjH 
Fx.0342 
F  X.02I6  . 
Fx.OOOl^ 
F  x.OOOl  . 
F  X-0000  ■ 
F  XJHIOO  . 
F  X  0U20' 
F  X.0190 
F  x,0505^ 
FxJ189 
F  X,1516 
F  X.3097 
Fx.3105' 
F  X.3113 
F  X.6139 


Df  Auction 
from  Pen- 
duUini  Uh' 
sefvalion*. 


F 
F 

F 
P 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 


.9686 

,8878 

,8448 

.6151 

.7502^ 

,1002 

,0955 

.0633 

.0511 

.0428 

.0275 

.0921 

.1189 

.3113 


I 


*  The  whole  of  thcie  (except Beasefi)  are  ciroTieoii^  to  ih«  wnouut  of  the  error  in  ll»i  cofrtction  for  the  deusitj'  «f  ihc  air.  The  ruagnitude 
«r  (his  error  n  nearly  the  »me  fiij-  all,  and  is  about  ,0018. 
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Figure  o!  To  determine  E  and  F  from  the  first-rate  observa- 
tbe  Eirth.  tion9»  the  most  favourable  ^oups  will  be  formed  by 
^"^^^"^  taking  for  one  the  sum  of  the  first  24  equations  and  the 
CoMtants  in  49^^^  ^^^  ^^^  ^j,p  ^^^iev  the  sum  of  the  24  remaininff 
determined,  equations.     ITiusi  we  get 

E  X  {25+F  X  16.9070}  =978.80528 
E  X  {  24  +  F  X    3. 8983  }  =  937. 16822. 

The  solution  of  these  i^quations  gives  E  :=  39.01677, 
F*  =:  .005133.  The«e  values  give  for  the  eni^lh  of  the 
Equatorial  pendulum  39.01677,  for  the  Polar  pendu- 
lum 39.21704,  and  for  the  pendulum  at  latitude  X 
39.01677  -f  ,2iJ027  x  sin*X. 

Substituting  these  values  of  E  and  F  in  each  of  the 
equations,  we  get  the  following  apparent  errors  in  mea- 
surement of  the  pendulum^  or  in  the  number  of  vibra- 
tions per  day. 


Second-rate  Observations. 


Pifst'^raie  Observations, 


Comparison 
of  calcu- 
lated and 
measured 
lengths. 


X. 

pi-rt- 

UUtMc^ 

?2^ 

ECTUT  In 

Htw^  in 
Vib«. 

] 

Spilibergeii  .. 

jg-^sevN. 

39.214e 

39.21081 

+  ■< 

jmsb 

+  4,3 

^ 

MtKnIfe  Island 

74  47 

.2070 

.iorisi 

+ 

38r 

+  4  2 

3 

GiVBidind  ,  .  » 

74  32 

.2C33fi 

.20280 

+ 

55 

+  0.6 

4 

Port  BOWBQ   .. 

73  14 

.20419 

.W»3Si  + 

381 

+  4.2 

S 

Bamratrle^t,  > 

70  40 

.19475 

.19.09!^ 

34 

-0,4 

6 

Droeitbeim  , . , 

63  25 

.17456 

.17<^9U 

— 

243 

-  2.7 

7 

Utist 

60  45 

.t7l0-i 

.1692^ 

4- 

240 

+  2.7 

B 

Stcwkholm.  . , 

59  21 

.16511 

.16499^+ 

42 

+  ».5 

9 

?wrtHO* , 

b7  41 

.16159 

.15M8I  + 

ITS 

+  2.0 

iciUiih; 

55  59 

J55I6 

.154ii6  + 

110 

+  1-2 

n 

Kbnigsbere     , 

54  4i 

.15072 

.150*7  + 

55 

+  0.6 

VI 

CTifton 

j'J  28 

.1^600 

Am^r 

_* 

7 

-  O.l 

13 

Arbury  Hill.. 

ri2  13 

.14250 

.141811 

+ 

64 

+  0,7 

14 

Ijjndait. ..... 

51  31 

J  ay  29 

. I394H 

19 

-  0.2 

15 

tirirenwich  ,.. 

51  29 

.13983 

.13936 

+ 

45 

+  0.5 

16 

Diiflkirk    .... 

51     2 

J  3773 

.137S4 

11 

I  0.1 

17 

JnleofWtght, 

50  37 

a3fii4 

.13641 



2?| 

-  0,3 

J8 

Tari* 

48  50 

.12^51 

.13027 

_ 

176 

-    1.9 

19 

Otfmont  , ,  . . 

45  47 

.11615 

.11965 



350 

-^  3.9 

20 

Mtl*ii.  .  ,  „,. 

45  28 

Aum 

.11853 

_ 

250 

*  2.8 

21 

p*a«a..„„. 

45  24 

.1(896 

.11331 

4- 

65 

+  0.7 

n 

Piuint?  .,*»». 

^5  IB 

.H7S8 

-11801 

13 

I  0.1 

m 

Bordttux  * , . . 

44  50 

.11296 

J  1633 

_ 

337 

*   3.7 

m 

Fiftiic  , .  _  . . 

44  37 

.11215 

-11657 

_^ 

342 

-  3.8 

25 

TotrfoB..,.., 

43     7 

.10952 

.11034 

_ 

82 

-  O.I 

26 

BiE^donn  ,., 

41  23 

.10432 

a0429 

+ 

^ 

0.0 

27 

New  York.,. 

40  43 

.10120 

.10199 

79 

-0.9 

S8]Forfoentera  ,, 

3S  40 

.09510 

,09496 

+ 

14 

+  0.2 

^\Upmi 

38  29 

,09828 

.09432 

+ 

396 

+  4.4 

aUCilifoniia,.,. 

21  30 

.03819 

.04367 

538 

^   6.0, 

91  iandwicb  IiU 

20  &2 

,mim 

.04iil9 

+ 

471 

+  5/2 

S2J«IMlCft  ,..,. 

17  5a 

.03503 

.03576 

73 

-  0.8 

33  Maritf,  laUnds 

13  2S 

,03379 

.02763: 

-h 

616 

+  6.8 

34  Madras,...,. 

13    4 

.02630 

.02700 

70 

-   0.8 

35lTrtisidmd   .... 

10  39 

.01888 

.02362 

^» 

474 

-  5,2 

36  Sierra  Leone. 

8  30 

.039^)7 

.02114 

_ 

117 

-  1.3 

37G*bpagQS.-.. 

0  32 

.01717 

.01679 

+ 

38 

+  0.4 

$B 

St.  Thorrns... 

0  25 

,02074 

.01679 

+ 

395 

+  4.4 

t» 

PuloGAtm.Lout 

0     2  N. 

,01112& 

.01677 

+ 

449 

+  5.0 

m 

Rawalt..,.*, 

02  s. 

.0)433 

.01677 

244 

-  2.7 

41 

UmnnKnia... 

2  33 

.01213 

.01717 

^ 

504 

-  5.6 

42 

Ascension  ,,, 

7  55 

.02363 

.02058 

+ 

30^ 

+  3.4 

4:i 

Bahb 

12  59 

.02433 

,02688 

255 

l2,& 

44 

I*tetff  France. 

20  10 

,04684 

.04058 

+ 

626 

+  7.0 

4ft 

Hbde  Jin«iro 

22  55 

.04350 

.04713 

363 

I  4.0 

16 

IVnmacU  .., 

33  49 

.07452 

.076SO 

_ 

428 

-  4.7 

47 

Pqrt  Jack  toil  p 

33  52 

.07919 

.07996 

+ 

23 

+  0.3 

4a 

C.  Good  Hope 

33  55 

.07800 

.07912 

112 

-  1.2 

49 

blei  MAlouinH  51  35  S. 

.13781 

.13972 

— 

191 

-  2,1 

•  h  h  remark  able  ihit  when  Kewton  found  thedecrFaie  o-f  gravity 
at  the  EifQilor  tu  be  greater  liitn  in  a  homof  efte^yi  ^phpfuid,  he  sup- 
po8«ed  ibt»  elliprlcity  lo  he  freiler  thin  fpr  a  homogeneous  spheroid. 
We  shali  draw  an  inference  eiacilj  oofttrarj  to  this. 


r^O  Spiuberg^n . . 
Here  litund  .. 

Pdlo 

Archangel  ... 
Brusca  ...... 

Si.  Domingo  , 


56  J 

59 

60 
61 


63 


fimaica 


Manilla.,. ,  ., 
Vladru. .  ,, . , 
Pondicherry_ 
Porto  Bplb.., 
Madagascar  .« 
6:^  [lie  oFPraQce. 


C.  Gcbod  Hope 


79*47' N. 
70  26 

68  4a 

64  32 
60  1 
li27 
18 

14  34 
13  4 
11  56 
9  33  N, 
17  40  S. 
20  10 
S^  55  S. 


31 


iif^fib. 


/J046 
.  1981 
.1637 
.1414 
.1693 
,02:i9 
,0322 
.0336 
.0312 
.0183 
.0011 
.0267 
.0.^89 
.0703 


39.2108 
,1946 
.18(iO 
.1800 
.1670 
-0;I72 
.0.^59 
,0^95 
.0870 
,0253 
.0223 
,0352 
.0406 
,0791 


.0062 
30 
23 
S86 
23 
133 
37 
43 

70 

^13 

85 

17 


-  6.9 
+  4.2 

-  2.6 
-42.7 
+  2.6 
-14.7 

-  4.1 
+  4  7 
+  4.7 

-  7.& 
-23.4 

-  9.4 

-  l.S* 

-  9.8 
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In  order  to  compare  the  lengths  determined  from 
Malaspina's  obserrations  with  the  others,  we  have  cal- 
eubled  from  the  formula  39.01677  +  .20027  x  sin*  X 
the  len^h  at  each  of  his  stations.  We  have  divided  the 
sum  of  all  these  by  the  sum  of  his  numbers ;  and  have 
used  the  qooti^iit  nn  a  coinmon  multtplier  by  whicli  we 
have  multiplied  each  of  his  numbers.  The  length  thus 
produced  we  have  called  the  obsern^d  length,  and  we 
have  compared  it  with  our  calculated  length  as  in  the 
other  cases. 

Spanish  ObssrvcUiom. 


No 

Plaee. 

UAtntm. 

ObMrrM 

CalcttUtcd 
L«aglh. 

Emrta 
Lmgih. 

tllM. 

64'Mulgrtve.... 

59'34'N 

39.18179 

39.16565 

+  . 

01914 

+21.1 

65 

Nuika     

49  35 

.12759 

.13*285 

526 

-  5.8 

66 

Monterey.... 

36  36 

.07431 

.08796 

— 

1365 

-15.1 

67 

Cadiz 

36  32 

.08491 

.08774 

,» 

283 

-  3.1 

68 

Macao 

22  12 

.02734 

.04536 

— 

1802 

-19.9 

69 

Acapulco  .... 

16  51 

.03275 

.03360 

— 

85 

-  o.» 

70 

Manilla 

14  36 

.03773 

.02950 

+ 

823 

+  9.1 

71 

Umatag 

13  18  N. 

.01631 

.02737 

1106 

I12.2 

72 

Zamboenea  . . 

6  54  S. 

.02020 

.01966 

+ 

54 

+  O.fi 

73 

Lima 

12    5 

.02323 

.02555 

232 

-  2.6 

74 

Isle  Babao  . . . 

18  36 

.03903 

.03714 

+ 

189 

+  2.1 

75 

Port  Jackfon  . 

33  51 

.08405 

.07891 

+ 

514 

+  5.7 

76 

Monte  Video  . 

34  55 

.08795 

.08238 

+ 

657 

+  6.2 

77 

Conception  .. 

36  43 

.08600 

.08835 

235 

-  2.6 

78 

Port  St.  Helena 

44  30 

.13112 

.11516 

+ 

1596 

+17.6 

79 

Port  Egmont  . 

51  21  S. 

.13885 

.13892 

7 

-  0.1 

From  an  eiami  nation  of  these  op  parent  errors,  the  D 
following  conduit  ions  may  be  deduced,  fr 

L  The  obspTvatjous  that  we  have  called  second-rate*  •• 
and  the  Spanish  observalion^,  are  perfectly  useless  (or 
the  utvcstigation  of  Ihe  Earth's  form. 

2.  Upon  serulinizinpf  ihe  error!%  of  the  firsi-rate  ob- 
servations, it  would  seem  ihat^  cmtcrk paribus^  gravity  is  * 
greater  on  islands  than  on  coatlnents.  This  is  a  coa« 
elusion,  however,  that  cannol  be  adopted  Ull  the  oorree- 
tion  for  elevation  is  ascertained  with  i^reater  certainty. 
The  stations  of  observation  on  continents,  or  large 
blands,  are  frequently  more  elevated  than  those  oa 
small  islands;  and,  therefore,  if  our  correctioii  (the 
usual  eorrection  muUi plied  by  0.6)  is  too  small,  as  it  is 
additive,  it  will  make  the  petiduluin^s  leng'th,  reduced  to 
the  level  of  the  sea,  mnch  too  sinull  at  the  continental 
stations  and  iioi:  much  too  small  on  islands.  Yet  we 
think  our  correction  (adop  ed  from  Dr.  Young)  a  good 
one.  as  it  removes  some  apparent  anomalies.  At  Cler* 
monty  for  instance,  an  elevated  btation,  with  the  usaal 
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I,  gravity  appears  too^reat;  v^lih  ours  (here  is 
oa  remarkable  inequality.  These  considcralions  wilt 
show  whul  caution  must  be  used  tiii  adopting  any  theory* 
which  rests  upon  very  delicate  differences  of  gravity. 

3.  But  it  is  impossible  to  av^oid  remarking,  that  in 
the  high  North  latitudes  the  greater  number  of  errors 
have  the  sign  +*  and  that  about  the   latitude  Ab^  they 
have   the  sign   —  ;  those   about   the  Equator  being 
■early  balanced.     No  alteration  of  our  mimbers  is  suf- 
idcBt  to  correct  this.     If  we  increased  the  multiplier 
of  sin' X,  we  might  make  the  errors  at  high  latitudes  as 
nearly  balanced  as  those  at  the  Equator  :  but  then  those 
ahout  latiUide  45°  would  be  still   greater  than  at  pre* 
sent.     To  destroy  these  without  altering  the  others  we 
may  add  a  term  —  A  .  sin'  X .  cos'  X.     We  have  seen  ia 
Section  2.  Art  71.  that  such  a  term  ought  to  exist, 
though  we  could  only  offer  a  conjecture  as  to  its  mag- 
nitude.    From  the  table  of  errors  it   would  seem  that 
the  length  of  the  seconds'  pendulum  would  be  better 
eipressed  by  39,01677  +    .20277  X  sin'X  -  ,00880  X 
«n*  \  .  cos*  X.     The  last  term  is  ten  times  as  great  as 
cur  imperfect  theory  would  lead  us  to  expect.     Still,  as 
in  empirical  formula,  this  js  the  best  that  we  cau  offer. 

4.  There  does  not  seem  to  be  any  reason  tor  think- 
ing that  gravity  is  different  at  different  longitudes ;  as 
the  irregularities  on  diHerent  meridians  do  oot  appear 
greater  than  those  at  places  near  one  another.  Nor  does 
ii  ftpi>ear  that  there  is  any  difference  between  the 
Korlhern  and  Southern  hemispheres. 

Now  lo  determine  the  Earth's  ellipticity  we  must 
wfer  to  the  formula  of  Section  2,  Art,  65.  It  appears 
Ifcii  grmvity,  or  the  length  of  die   seconds'  pendnlum, 

being:  expressed  by  E  (1  -j-  F  sin'  X),  P  will  =  -—  -  e, 

Si 

ind consequently  e  :=  IT  ^  ^^  where  m  is  the  ratio 

^  the  centrifugal  force  at  the  Equator  to  the  force  of 
(rnvitj  there*  To  determijie  m^  we  have,  Equatorial 
«et(U)dj»'  pendulum  =39.01677;  hence  Ifie  spuce 
itaOBgh  which  the  Equatorial  gravity  would  make  a  body 

^/  in  1'  is  ^  X  39,01677.   and  the  velocity  which  it 

^■Jfould  generate  in  I' is  3r*x  39.01677.     Also    (Meciia- 

^^^&<§  XIV.)  the  velocity  which  would  be  generated  in 

^   «y  the  uncounteracted  centrifugal  force  produced  by 

^scnbing  in  T  seconds  a  circle  whose  radius  is  E.  is 


m 


;  or  at  the  Earth's  Equator  t'  x 


4  x  251084556 


"*^*s€qucntly  wt=s— — r, 


X  251084556 


(66164.1)^ 


^  39.01677  X  miMAy^'^^^^^'^^^  '' 

*^^r  e. 0086679  -  F. 

^The  question  now  is,  what  value  shall  we  choose  for 
^      -     Shall  we  represent  the  length  of  the  seconds*  pen- 
J^^um  by   39.01677  + .20027  siu'X,  or  by  39.01677 
^;-  .20277  siti"  X  ^  .00880  sin*  X  cos*  \  ?     The  former 
]^iM  F  =:  .005133;    the  latter    gives  F  —  .005197. 
^e  are  now  in  a  case  where  our  theory  partly  fails,  and 
!fe  it  is  impossible  to  say  which   of  the  empirical 
ns  is  more  likely  to  be  correct.     If  we  adopt  the 
ler  value  of  F  we  find  e  ^  .003535;  if  l!ie   latter, 


•C4pUin  Sabiite  has  observed,  (we  think  correctly,)  Uial  in  anny 

■■"•-H  ihe  incquatttieA  in  Ihe  force  of  gravity  appear  to  depend 

ftoiogical  character  of  ihe  siratum.     On  baaaUic  rock*,  for 

^^^^ -t^  tl>e  number  uf  vibralions  h  greater,  and  nn  alluvial  soil  Ie»i, 

^5tltt  me  ihould  hive  inrerred  from  ihe  laiilude  of  the  aUtioo» 


e  —  .003471.  Either  of  these  values  of  e  is  consider- 
ably greater  than  that  which  we  found  from  the  di.scus- 
sioo  of  the  geodetic  measures  (.  003352), 

We  cannot  offer  any  conjecture  as  lo  tlie  cause  of  this 
difference.  If  the  regions  of  the  Earth  in  middle  lati- 
tudes were  composed  of  lig-hter  materials  than  the 
other  parts,  it  might  possibly  happen  that  the  gravity 
at  middle  latitudes  (from  the  resnltinfr  projection  of  the 
Karth  at  these  parts)  would  be  diijiinished,  while  at  the 
Poles  and  Equator  it  would  be  increased.  The  same 
alteration  of  figure  would  cause  the  ellipticity,  deduced 
principally  from  measures  near  the  Equator  and  in  mid- 
dle latitudes,  to  appear  less  than  it  ought.  The  only 
way  of  verifying^  such  an  idea  would  be,  to  measure  an 
extensive  arc  of  meridian  near  the  Pole,  (for  we  con- 
sider the  Swedish  arcs  lo  be  almost  useless,)  a  thing 
which  is  not  likely  to  he  ever  effijcted.  But  is  such  an 
idea  worth  verifying  ?  We  canjiot  say  that  it  is :  and 
we  have  uttered  it  only  in  the  eflbrt  to  produce  some 
conjectural  explanation  of  an  apparent  anomaly. 

We  can  find,  however,  another  conclusion  which  It  is 
more  pleasing  to  dw^ell  upon.  If  the  form  of  the 
Earth's  meridian  w^ere  traced  on  paper  the  nicest  eye 
would  be  unable  to  distinguish  it  from  a  circle.  The 
elltpticity  is  so  small  tliat  the  closest  inspection  without 
measure  could  not  judge  which  was  intended  for  the 
greater  and  which  for  the  smaller  axis.  The  whole 
quantity  in  dispute  is  less  than  one-sixteenth  of  this 
ellipticity.  Instead  of  being  surprised  that  such  a  dif- 
ference exists,  we  may  well  be  astonished  at  the  accu- 
racy of  modern  measures  of  all  kinds  which  make  so 
small  a  quantity  a  subject  of  controversy. 

Sedion  9. — Phyifjf^al  Tkmry  of  Precemon  and  Nuia* 
tion,  and  Dedmtiom  of  the  Earllis  EUipticUi/  from 
their  observed  Magnitudes, 

To  point  out  the  peculiar  difficulty  which  at  first  sight 
appears  to  exist  in  the  explanation  of  these  pheno- 
mena, we  will  consider  the  Earth  in  tlie  situ- 
ation which  it  has  at  the  summer  solstice.  In  fig.  48 
let  S  be  the  Stin,  R  the  pole  of  the  Earth  whose  centre 
is  A.  If  now  the  Eadh  were  a  sphere,  the  attraction  of 
the  Sun  upon  it  would  not  tend  to  disturb  its  motion  of 
rotation.  But  from  the  preceding  discussions  it  op* 
pears,  that  the  Earth  is  an  oblate  spheroid,  and  that, 
consequently,  at  K  and  L  its  form  h  protuberant  above 
the  spherical  form.  The  attraction  of  the  Sun  upon  K 
is  more  powerful  ihan  that  on  the  principal  mass  of  the 
Karth  ;  llie  attraction  on  L  is  less  powerful.  Consider- 
ing the  effect  of  these  forces  in  producing  motion  re- 
lative to  A|  the  effect  of  the  former  is  the  same  as  if  K 
were  drawn  towards  S,  that  of  the  latter  the  same  as  if 
L  were  pushed  away.  The  efl'ect  o[  both  of  these 
forces  seems,  to  twist  the  spheroid  so  as  to  remove  B 
further  Irom  S.  Rut  in  poinl  of  fact  the  t'ffeet  is,  to 
lift  up  the  pole  B  from  the  paper,  while  A  remains  in 
it;  B  preserving  the  same  distance  from  S.  This  is 
the  difficulty  to  be  exjdained. 

The  explanation  is  to  be  sought  in  the  composition 
of  rotatory  motions  given  in  the  Treatise  on  Mechanios, 
Art.  143,  &c.  The  Eurth  is  revoKing  round  the  axis 
A  B.  The  tendency  of  Ihe  forces  that  we  have  de- 
scribed is  lo  twist  the  Etirth  round  an  axis  which  wonld 
be  represented  by  sticking  a  pin  perpendicular  to  the 
paper  at  A.  The  conscQjueuce  is,  that  at  the  end  of  a 
short  time  the  Earth  is  revolving  about  mn  axis  Ijing 
2h  ^ 


Phy«i«i1 
Thtary  of 
Prect'ssion 

and  Nu« 
talion,  dec. 


Greater 
Ihan  thet 
given  by 

of  arcs. 
No  ex- 
pfaaalion 
of  the  dif* 
Terence. 


DUSctjlty 
in  lUe  fun* 
dame  II  ta* 
explanaliud. 
of  prectt»* 
sioa. 


Precession 

explained 

by  iK© 

ctjrrtpf>si* 

ticrn  of  ro* 

taiory 

inolious* 
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Figure  of   in  the  plane  which  passes  through  the  pin  and  A  B,  but  shifted  from  A  B  towards  the  pin.     (We  say  towards     P 

the  Earth,  the  pin  and  not  the  other  way,  because  the  direction  of  the  shifting  is  determined  by  observing  on  which  side   T^ 

^^■V^*^  of  the  old  axis  the  motion  impressed  by  the  extraneous  forces  is  opposed  to  the  motion  due  to  the  original  ^ 

rotation ;  as  it  is  plain  that  the  position  of  the  new  axis  must  be  in  that  part*  where  the  two  motions  destroy  JJ 

each  other.)  .     •  .  ^*" 

From  this  it  appears,  that  the  actual  axis  of  rotation  does  in  fact  wander  within  certain  Ismail  limits  through 
the  Earth.  Since  it  continues  to  rise  upwards  from  the  paper  at  the  extremity  B  while  the  E;irth  is  revolving, . 
it  is  easily  seen  that  the  pole  describes  on  the  Earth's  surface  a  very  small  circle  whose  circumference  =  daily 
motion  of  the  pole.  The  pole  of  the  terrestrial  ellipsoid  then,  whose  form  is  determined  by  the  rotation,  will 
be  in  the  centre  of  this  small  circle.  And  the  motion  will  be  the  same  as  if  the  Earth  revolved  round  one 
invarj^ble  axis,  namely  the  axis  of  the  ellipsoid,  and  this  axis  were  lifted  up  from  the  paper. 

Suppose  the  extraneous  forces  would  impress  in  1*  an  angulaV  velocity  d  round  the  axis  represented  by  the 
pin ;  and  suppose  tv  to  be  the  angular  velocity  round  the  original  axis.  As  the  velocity  a  is  not  impressed  at  once, 
but  by  degrees,  suppose  the  1*  divided  into  n  equal  parts.     At  the  end  of  the  first  part,  the  original  velocity  to  round 

A  B  is  compounded  with  the  velocity  -  round  the  pin.    The  new  axis  (by  the  theorems  referred  to)  is  in  a  posi- 


tion dividing  the  angle  between  A  B  and  the  pin  (a  right  angle)  into  two  parts  whose  sines  are  in  the  pro- 
portion of  <y  and  -  ;  that  is  the  angle  which  it  makes  with  AB  has  for  tangent  — .  And  the  velocity  of  ro- 
tation round  the  new  axis  (see  Mechanics)  is  to  that  round  the  old  one,  as  the  sine  of  90^  to  the  sine  of  the 

complement  of  the  last-mentioned  angle ;    and   consequently   it  =  «  a/  1  -j =  a/  id«  -j — .    In  the 

same  manner,  after  the   second  portion  of  time,   the  angular  velocity  will  be  \/  to* -^ —,  &c. ;  and  after 

<«'*  H J-  =  V  *^  H •     Now  let    the  communication   of  the 

city  of  ro-  *  ^  ^* 

tation  is  not  motion  be  gradual,  that  is,  let  n  be  indefinitely  great,  and  this  becomes  u).  That  is,  the  velocity  of  rotation  is 
^tered.       not  altered.r    Taking  up  the  investigation  again,  it  will  appear  that  in  every  p,^  part  of  P  the  axis  is  shifted 

through  the  angle  whose  tangent  is  — :  and,  therefore,  in  1*  the  axis  is  shifted  through  n  X  angle  whose  tan- 

MeaAure  of-         .**,.  i«*«jc«i  l         ii  i*r 

the  motion   gent  is  — ,  that  is,  making  n  indefinitely  great,  through  the  angle  -  (as  measured  on    the  circumference  of  a 

Earth's  axis  Circle  whose  radius  =  1.) 

proBuccd  We  must  begin  then  with  calculating  the  value  of  a.  Now  to  find  the  momentum  of  the  impressed  forces  in 
by^  ex-  producing  rotation  round  A,  we  shall  take  the  difference  of  the  forces  acting  on  each  point  P  and  on  A  (this 
foro^  "*     '  amounts  to  the  same  as  impressing  on  all  the  particles  a  force  equal  to  that  on  A,  which  evidently  would  not 

alter  the  rotation.)     The  Sun's  force  on  P  =  •^r=r  (putting  S  for  the  acceleration  produced  by  the  Sun's  action 
Calculation  ^^ 

mentum^f  ^t  distance  1)  :  the  resolved  parts  in  the  directions  PN  and  N  A  are  ■    '  and       '         ;  or  subtracting  -—- 

th*  ^iin»«  a  Ir  D  P*  S  A' 

•  S  .  P  N  /I         I    \ 

attraction.    ^^^  ^^^^^  ^^  ^^  ^^^^  ^^^     ^  p,     and  S  f  gj^-  s^)*  '^  ^  ^  ^*  ^^^  "®"''y  ®^"^  to  S  N.    The  values  of  these, 

S  — 2S 

supposing  S  A  very  great,  are  nearly  — ^PN  and  -—j  x  A  N.    The  momenta  of  these  forces  acting  on  a  particle 

S»»areg-^,PNxANxJmand  .^-^  ANx  -PN  X  Jtn;  their  sum  is  ^^AN.PN.Jm.    Let  AM 

parallel  to  the  equator  =  x ;  MP  parallel  to  the  axis  =  y  ;  B  A  S  =  (? ;  then  A  N  =  a?  sin ^  —  y  cos ^ ;  N P 

3  S 
=  X  cos  6>  -J-  y  sin  ^ ;  and  the  momenta  of  the  forces  is  —-^  y,  {(j^  - 1/^)  sin  0  ,  cos  0  +  x  y  (sin«  0  -  cos*  6)}im. 

3  S 
Consequently  the  momenta  of  forces  upon  the  whole  spheroid  is  the  sum  of  the  quantities  ^-^^  sin  0  .  cos  0 

3  S  S  S 

fcfiitn,     —  g-j;  siu  ^  .  cos  ^  .yy«  S  m,  --^  (sitk'0  --  cos*0)fxyBm,     But  since  for  every  value  of  x  we 

can  find  pairs  of  particles,  whose  values  of  y  are  equal,  and  have  different  signs,  f  x  yi  m  will  be  0.  Also, 
putting  a  and  6  for  the  major  and  minor  semiaxes,  and  p  for  the  density  of  the  Epheroid,  it  is  easily  seen  that 
jT  J*  Jm  must  be  proportional  too^  X  mass  of  spheroid,  or  proportional  to  a*  x  a*  6  .  />,  or  equal  to  C  .  a*  6  .  />; 
and  that  f'l/^lm  must  be  in  the  same  proportion  to  6*  X  o*  6  .  /?,  or  equal  to  C  a«  6»  .  /> :  and  therefore  the 

3  S 

whole  momentum  of  forces  =  --—  sin  ^  .  cos  ^  .  C  .  a*  fr  (a«  —  6«)/>.     If  a  =  6  (1  +  e)  where  c  is  small,  this 

5=  ^-r,  ♦  p|n  ^ ,  cos  ^  r  C  J*  e .  /). 


234  FIGURE    OF  THE   EARTH. 

Figure  of    ^.,^^  ^.^^^  ^  ^„..«^    ^u^  «U  u  n        rri,««  *v,^  ^*i««:*«   «K«««  —  ^  .>   f t      .:«  t// tit     -5-  2»<    ,    1     1 

Pi 


the^Kdrth.   ^""®  ^"^®  P  passed  the  arc  PB.     Then  the  velocity  above  =  -  x  ]cos  I  .  sin  I"  .  cos  P  .  sin  -=^  +-  t 


Chtoge  in    sin  I .  sin^  F  sin  -7=;7->.     l4.eCTalinff  this  with  respect  to  <,  we  have  for  the  increase  of  PB,  •— ^ —  X  ^  -  cob  I     * 
theiDclina-  rp^  j  »  o  ^  4  w  I  •■ 

tionofthe  •  2vi        I  4w<)  ^ 

Earth's  axis  ,  gjn  I" .  COS  F' .  COS  "=r, 7  sin  I .  MB*  1"  .  cot  -=77  >•      These  terms   arc  one  part  of  lunar  nutatiofu 

tottteeclip-  T  4  T''^  J 

a^  ^i^'h      ^^^^  ^^^  evidently  periodical ;  and,  therefoiet  the  i&clination  of  the  Earth's  axis  to  the  axis  of  the  ecliptic  baoi 
thl'^MooJ.    permanently  altered. 

E  •  *  E 

PMcesnoQ       Again,  the  resolved  velocity  perpendicular  to  PB  is  —  sin  B  |7  .  cos  B^  •  cosPB  |7  •  =  •-  sin  B  p  .'cos 

noxflsnr!!!'  n      COS  Pp  —  COS  B  P .  COS  B  O    E        _      COS  Po  —  COS  B  P  .  COS  B  O    E,    ^       »„  .   .  » 

ZIZ^  ^P  •  .    p  ^     .    p ^=  o  •  COS  B  p  .  ^ r-5^ ^  =  -  (cos  I  .  cosF  +  8inl 

duced  by         ^  Sin  B  P .  SIB  B  p  2  ^  sm  B  P  2  * 

the  Mood. 

•    T//  T»v    sin'I.cosF-sinl.cosI.sinl'^cosP       E    ,    .    _  _         .th     •      .t       •  otn    •    Tjr         <i& 

.  sin  F  .  cos  P)  . : — =  —  {  sin  I  .  cos  I .  cos*  I''— (cos*  I  —  sm*  I)  sm  F .  cosi* 

sirfl  2   "^ 

2vi 
.  cos  P  '     sin  I  cos  I  •  sia'  F  .  cos*  P  }  .'     Putlm^  -=p  for  P,  and  integrrating  with  leapect  io  4  we  &tL 

E  f  1  T" 

for  the  motion  perpendicular  to  PB, -- {sin  I .  cos  I .  (coe^  F— -  sin^F)  •  *  —  —  (cosF  I  —  sbi*  I)  skkV^m 

2  1  «  46  V 

•  cos  I"  .  sin  —^  —  - — .  sin  I  cos  I  sin*  1"  .  sin  -=rjp  >.     The  two  last  terms  are  evidently  periodical :  tiiey^una 
the  remaining  part  of  lunar  nutatron.     llie  retrograde  notion  of  ss  will  be  found  by  dividing  the  tm/tioa  of 

the  Pole  by  sm  I ;  it  is,  therefore,  -  <  cos  I .  (cost  I'  —  5  ^^  *  )  *  ""o"  •  — ^^  .  sin  F  .  cos  F' .  sm  -=5^ 

T"  4ri) 

—  2 — .cosr.sin*F  .  sin  -=vrr*    "^^  ^^^  ^^^  terms,  winch  are  periodical,  constitute  the  equattoa  of  ^faa 

equinoxes  in  longitixde.    The  first  term  increases  naifofBily :  it  is  eaUed  lunar  precession. 

E    T  1 

Sumofsolar      The  lunar  precession  in  oneyear  is  found  by  putting  T  for  < ;  it  is  therefore  -^  .  cos  I .  (cos*  F-  g  sia'!^   ' 

precetsion.  •  1  T  ' 

The  whole  annual  soli-lanar  precession  is,    therefore^  {  D  +  E  (cos*  F  —  -  sin"  V^  \  -^  eoBh    Follkig 

for  D  and  E  their  values,  this  becomes  f --rr  +  rr-r-  (cos*  F'  -  -  sin*  F)  [  .  — -^^  .  ^^4:X' 

IS  A*  '   M  A«  2  J  2  to  V  (b) 

To  reduce  this  to  numerical  calculation,  we  must  remark  that  (Mechanics,  Art.  65.  wiiere  u  corresponSl 

to  our  S,  and  a  to  our  S  A,)  T"  =2 ^ ,  therefore  ^-r-  =  -=-.    Also,  by  the  same  formula^  as  the  Moon 

o  S  A*         X 

Earth  s  mass       4  ir*  1 

revolves  round  the  Earth  as  a  centre,  ■  c:  — - :  and  consequently,  if  the  Moon  =  -'*  of  the  Eartl^ 

M  4  V*  T>  16**  cos  I      y^  (h\ 

since  w  is  the  angular  velocity  of  the  Earth,  T  w  is  evidently  the  angle  through  which  the  Earth  revolves  in  a 
year  =  366.26  X  2  r.  'Hms  the  annual  precession  becdlnes  {  1  +  -^  (cos*F  -  ^sin^F)}  .  ^L'/o!^*  ^^T^X^ 

71   1  2  0OD.2O  V  ^D^ 

This  is  meannired  by  an  arc  of  a  circle  whose  radius  is  1.     If  we  express  it  in  seconds-of  a  degree,  it  must  be  nanod* 

tiplied  by r :  this  gives  for  the  amiual  pcecession  m  seconds,  {  1  +  -=;ji  (cos*  I"  —  -  sin"  I^  }  • 

540  X  60  X  60  '^(b) 

Soli-lmiar     ^  COS  I  ^-jri-    I^we  knew  accurately  the  value  of  n,  we  might  compare  this  expression  wkAi 

in  a  form     the  observed  value. of  annual  precession  (which  is  known  very  accurately)  and  might  thence  infer  the  valoe 
for  cilcult*        ^  /jj\ 

tionr  of  ^--^L    This,  it  is  plain,  would  give  ns  considerable  assistance  in  determining  the  form  and  constitution  of 

i;(b) 
the  Earth. 

But  as  n  is  not  very  certainly  known,  it  will  be  better  to  use  also  another  observable  quantity  depending  on  n. 
The  most  easily  observable  is  the  first  term  of  lunar  nutation  in  the  increase  of  P  B.     This  coefficient  we 

.       ,      .    E.T"  XT//  T,/  M         3T"  _      .    .„  T'/^W        3^T* 

have  found  to  be  — r .  cos  I  .   sin  F  .  cos   I",  or  ^-r-r-,  . cos  I .  sin  F' .  cos  I'  —rrr,  or  -==- — 

47r  MA4T.W  V  {0}        n  1^ .  a» 

•  Instead  of  n  we  ought  in  strictnets  to  hare  put  n  +  1.    See  Pbysxcal  Astronomy,  p.  653.    The  effect  of  this  error  b  intensibiaw 
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si.  sin  I",  cos  F 


i»  (b)  ~    n    '  T  ■  T^ .  866.26 . 2  a- 


.  cos  I .  sin  I"  .  cos  I" 


.    .    ,  .       1  T"    T»  270x60  X  60  ,      •    ,//  .«    V-C^) 

mthefarmerca^)^-.-.-.      ^^^^^^      .  cos  I .  s.n  F  .  cos  T  . -^^. 


which  in  seconds  (as    Theo^iyof 

Precession 
and  Nu- 
tation, &c. 


Now  suppose  I  ==  23^  28' ;   I"  =  b""  8'  38^ ;  %  =  18.6  ;  ^,  =j  ^?^ ;  also  call  the  whole  annua!  pre-  jFaaTn^**' 

^  ^  ^^*^^  ^  form  lot  cik 

etssioQ  0,  and  the  ienn  just  mentioned  b.     Then  on  performing  the  calculations,  we  shall  have  the&e  equations,      cul&tioii. 

\  '^         71       /        t^  (b) 

S3 14  60      f(h} 
»        '    V  (b)* 

ti  =  47.54  X  ?  -  177.5G 
6 


Solving  tbem» 


^t^  =  .0002054  X  a  -  .0007671  X  5.  • 

V  (b) 

Thi  last  value  is  the  only  one  for  which  we  have  oceasioti  at  present. 
Now  a  is  very  nearly  50.3  ;  the  value  of  b  given  by  Bradley  is  9,0  ;  by  Mayer  9.65  ;  by  Maskelyne  9,55 ;  duced  from 

obscrrstl 

Irf  Lipkce9,40  ;  by  Lindenau  8.99  ;  by  Brinkley  9.25.    Then  we  get  for         ■  the  following  values  : 

V  (b) 


Punctioa 
depending 
on  the 
Earth*! 
form  de- 


According  to  Bradley, 

Mayer 

Maskelyne 

Xiaplace 

Lfindenau 

Brinkley 


^--^  =  .003428 


^(b) 


value!  of 
preceaaioQ 
and  nuUb- 
tioD. 


=  .002930 
=  .003006 
=  .003121 
=  .003436 
^   .003236. 


Ue  last  value  Is  perhaps  the  most  probable ;  (it  has  been  adopted  as  su  ch  by  Mr.  Baily  in  the  construction  of  the 
Ailmomicat  Society *s  Tables,  and  we  think  properly.)  Now  it  must  be  observed  that  we  cannot  from  this 
deduce  thfi  Earth's  ellipttcity  without  assuming  some  law  for  the  density  of  the  strata,  and  solving  approxi^ 

DHlelj  a  troublesome  equation*     For  though  ^^  (b)  =s  ^  f  e  —  —  |  b*  •  ^  (b),  (Sectioa  2.  Art.  63.)  and,  there- 

faf^  ^-^  =:  -  (  €  ^  —  )  ,  -    .I.V  t  where  ^  (b)  and  v  (b)  do  not  depend  on  e ;  yet  the  values  both  of  e  and 
w  (b)       3  \         2  /       V  (b) 

<if#(h)  and  V  (b)  will  depend  on  the  value  of  the  constants  in  the  law  (whatever  it  may  be;)  and^  therefore, 

•lies  e  is  determined  on  the  assumed  law  in  terms  of  the  constants  by  the  formula  of  Section  2.  and  0  (b)  and  ^j^^  J^^^  ^^^ 

•  (h)  we  expressed  in  terms  of  them,  there  will,  upon  making -I  e  —  rr  J — V. ,        equal    to    one    of  the  Earih'sellip- 

"  3  V  2  /        V  (b)  licily  wiih. 

wises  akoTt,  be  a  complicated  equation  to  solve.     If,  for  instance,  we  assume  the  law  mentioned  in  Section  2.  ^^}^  ^f^^' 
Alt 68,  wad  take  Brinkley's  value  of  nutation,  we  shall  have  this  equation  to  solve  law  oNen*^ 


.003236 


ih«i/-l  — 


9b 


q'b* 


2  +  f^^' 


Calcutation 
with  Brink - 
tey*a  nut»- 
tioDp 


-r.     Solving  this  by  approximation,  with  the  value  m  s  .0034672,  we  find  ^  b  =  HS*  53' ; 
*i^  lobBtittttjng  this  in  the  expression 

5m        9*b' 


«.  J,(b) 

iBeaaaller  ralttes  of  —7?—  give  smaller  values  for  e. 


,  we    find    e  =  .  3323. 


We  may   remark   that   tlie   mass  of  the   Earth  is  =  —    f   p  — —  d  b  nearly,  and  its  volume  ^  —  h* 

^  J        db  3 

B  fp.h*  dh 
Mariy,  therefore  tlie    mean   density     :=  -"^ — — nearly.     With  the  law  above  mentioned,  and  the  value 
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3A 


the  Earth.  o(  qh  just  found,  We  find  for  the  mean  density  -^-jr 


sinqh.f,  that  at  the   surface  bein^ 
3/ 


A .  sin  9  b 


The 


Earth's 
mean  den- 
sity com-  „ 

pared  with    proportion  of  these  is  -j^,  or  2.20;  a  proportion  that 
density  at  <f  b 

•nriace.        ac^rees  pretty  well  with  the  results  of  experiments  here- 
after to  be  mentioned. 

Section  10. — Deduction  of  the  Earth's  Ellipticity  from 
the  observed  InequaUties  of  the  MoojCs  Motion, 

In  Section  2.  Art.  67.  we  have  found  for  the  inequality 
in  the  Moon's  latitude  depending  on  the  Earth's  non- 


(=-fK- 


60> 


M 


sin  I .  cos  I . 


/Earth*speriod\ 
'  \Moon's  period/ 

sin  0,    This  expres* 


sphericity, 

(Earth's  radius  V 
Moon's  distance/  * 
sion  is,  in  fact,  the  same  as  Laplace's,  (Micanique  Ci- 
teste,  livre  7,  No.  29.)  observing  that  g  is  very  nearly 

Q 

=  1  -f-  -J  m«  (in  Laplace's  notation.)     If  I  =  2S°  28', 


and 


Ellipticity 
calcalated 
from  ine- 
auality  ia 
toe  Mood's 
latitude. 


Prom  ine- 
tjoality  in 
the  Mood's 
longitude. 


Earth's  radius 


Moon's  distance 

365.25        ^  ^,       70 
and  M  =  — , 


=:  sin  57^  and 


Earth's  period 


27.25 ' 


Moon's  period 
this    is  equal   to    -  4891" 


"(-t) 


X  sin  0.    Now  this  inequality  has  been 


found  to  exist,  (it  has  the  effect  of  increasing  the  appa- 
rent inclination  of  the  Moon's  orbit  in  one  position  of 
her  nodes,  and  of  diminishing:  it  as  much  in  the  oppo- 
site position,)  and  its  magnitude  has  been  inferred  from 
observation.  The  multiplier  of  sin  0  in  Burg's  Tables 
is  —  8".0  ;  in  Burckhardt's  it  is  the  same.     This  value 

m  8 

gives  e  —  —  =:  -— -  =  .001636;    and    considering  m 

(as before)  =  .003467,  we  have  e =.001636 +.001734 
=  .003370. 

We  have  mentioned  in  the  same  place,  that  there  is 
an  inequality  in  the  Moon's  longitude  depending  on  the 
non- sphericity  of  the  Earth.  Laplace's  expression 
(which  our  limits  do  not  allow  us  to  investigate)  is 
equivalent  to  C .  sin  longitude  of  the  ascending  node  of 

19 

the  Moon's  orbit,  where  C  =  —  .  tan  mean  inclination 

of  Moon's  orbit  X  the  coefficient  of  the  last  inequality. 
Making    mean    inclination    =  5°  8'  38",    C   is   found 


=  4183''X 


(-1) 


In  BGrg's  Tables  C  i8  6".8; 


in   Burckhardt's  it  is   7".0     The   first   gives 


e  — 


=  .001626,  e  =  .003360  ;  the  second   gives  e -- 


m 

m 

'2 

.001673,  er=  .003407.  Any  of  these  values  agrees 
nearly  enough  with  that  deduced  from  the  geodetic 
measures. 

In  estimating  the  reliance  to  be  placed  on  these 
values,  it  must  be  observed  that  they  are  deduced  from 
observations  which  are  insufficient  if  they  do  not  extend 
over  a  period  of  nearly  20  years.  The  same  remark 
applies  to  the  deductions  of  the  last  section.  This 
always  throws  a  very  little  doubt  on  the  accuracy  of 


such  a  determination,  as  in  all  probability  the  observa-  Im 
tions  which  are  compared  have  been  made  by  different 
persons  and  in  different  manners.      Tlie  small  lunar  .  j 
inequalities,  besides,  are  involved  among  a  mass  of  terms  ^ 
much  greater  than  themselves ;  but  an  error  in  their  dc-  q^ 
termination  has  less  influence  on  the  value  of  e  Chan  an  the 
equal  error  in  the  determination  of  nutation.  We  mention  cit 
these  things  merely  to  show  thai  these  deductions  could  ^ 
not  be  put  in  competition  with  those  derived  from  geode- 
tic measures,  or  pendulum  observations,  if  the  discord* 
ancies  among  the  latter  were  not  so  great  as  to  make 
every  confirmation  cf  their  results  desirable.     The  coin- 
cidence of  the  results  is  however    satisfactory,  as  it 
gives  us  a  strong  confidence  that  the  result  deduced 
from  the  measures  is  not  far  from  the  truth,  and  that 
our  theory  is  in  the  main  correct.  ' 

Section  11. — Observations  which  show  that  the  Attract 
tion  of  Masses  comparatively  small  is  sensible;  and 
Determinations  of  the  Earth's  m^an  Density. 

Among  these  we  may  place  the  discrepancies  which  A" 
have  been  observed  in  comparing  different  parts  of  the  - 
same  arc.     Of  these  it  must  be  confessed,  that  in  some  ^ 
instances  no  distinct  explanation  can  be    given.      At  m 
Arbury  Hill,  for  instance,  one  of  the  stations  nearly  « 
bisecting  the  English  arc  of  meridian,  the  latitude  was 
observed,  and  was  found  to  differ  about  5"  from  any 
that  could  be  admitted,  on  any  supposition  of  the  Earth's 
form ;  at  Dodagoontah,  on  the  great  Indian  arc,  an  un- 
explained disturbance  to  nearly  the  same  amount  was 
observed;    at  Takal   Khera  the   same  thing  was  ob- 
served ;  but  Captain  Everest  appears  to  have  accounted 
perfectly  for  this  by  the  attraction  of  a  range  of  moun- 
tains at  the  distance  of  15  miles,  (the  range  runnings 
Eastward  from  the  termination  of  the  Western  Ghauts.) 
The  magnitude  of  these  disturbances,  it  must  be  ob- 
served, is  much  greater  than  any  error  that  could  posr 
sibly  happen  in  the  use  of  the  astronomical  instruments 
or  in  the  geodetic  measures,  without  the  most  unreason- 
able neglect.     And  in  inferring  the  latitude  of  one  place 
from  the  observed  latitude  of  another  not  on  the  same 
meridian,  through  the  medium  of  a  geodetic  measure* 
results  have  frequently  been  obtained  which  differ  much 
from  the  observed  latitudes.     Thus  (Conn,  des  TempM,  u 
1827,  Additions)  the  latitude  of  Turin  deduced  from  in 
that  of  Milan  differs  from  the  observed  latitude  by  8".9 ;  *■ 
that    of  Venice    by  9". 5  ;   that  of  Rimini   by  27^4.  ^ 
We  regret  that  in  the  statement  which  we  have  copied,  |, 
there  is  no  mention  of  the  dimensions  of  the  Earth 
which  have  been  used  in  deducing  the  difference  of 
latitudes  from  the  geodetic  measure. 

Another  class  of  observations  leading  to  the  same  con-  li 
elusion  is  the  difference  between  the  values  of  degrees  ^ 
given  by  different  arcs  passing  over  nearly  the  same  *[ 
ground.     We  have  seen  that  in  the  Swedish  arcs  it  is 
necessary  to  suppose  one  disturbance  to  the  amount  of 
12",  or  two  disturbances  whose  sum  =  12".     In  the 
arc  of  parallel  between  Beachy  Head  and  Dunnose,  as 
compared  with  that  between  Dover  and  Falmouth,  there 
is  evidence  (though  less  perfect)  of  disturbance  nearly 
as  great. 

In  the  Piedmontese  arc,  if  we  wish  to  reconcile  il  in  h 
any  degree  with  the  arcs  in  greater  and  smaller  Ijati-  " 
tudes,  we  must  suppose  that  the  effect  of  the  disturbances  " 
is  more  than  40''.     But   no  one  who   considers   the 
situation  of  the  alluvial  basin  of  Piedmont,  with  the 


highest  part  of  the  chain  of  the  Alps  lo  the  North,  and 
the  Apenntues  (of  no  inconsiderable  height)  to  the 
South,  will  doubt  that  this  is  perfectly  explained  hy 
tbeir  attmctions. 

These  observations,  though  they  render  the  applica- 
lion  of  our  complete  theory  donblfulp  yet  serve  to  jrive 
the  strongest  confirmation  of  its  fundamental  principle. 
We  mtist  not  reject*  them  because  Ifiey  disagree  with 
our  theory  ;  we  must  endeavour  to  ascertain  whether 
Ihey  are  consistent  with  the  principle  of  universal  gravi- 
telion,  and  if  we  find  them  to  be  consistent,  we  must 

Hjnmine  what  alteration  must    be  made  in   the   other 

^^^toposUloQs  of  our  theory  to  make  it  represent  the  facts 

^^^observation . 

Kow  all  that  is  necessary  is,   to  imng^ine  that,  after 
^  the   Earth   bad   a^ssunicil    a   form    of  cquiUbrium   and 

^^  become  solidified,  parts  of  the  external  crust  were 
elevated  by  some  internal  force.  And  if  successive 
eoating^  were  deposited  from  a  fluid  covering  ibe  whole, 
we  must  suppose  irregularities  of  deposition,  in  many 
OiMfl  connected  wiLh  the  former,  to  have  taken  place, 
lliese  inequalities,  on  the  principle  of  gravitation,  mii^ht 
account  for  disturbances  in  the  Earth's  form,  or  rather 
in  the  form  of  the  sea*  great  in  themselves,  but  small  in 
comparison  with  the  magnitude  of  the  Earth.  The 
circumstance,  however,  of  islands  being  found  scattered 
over  every  part  of  the  Ocean  seems  to  justify  us  in  the 
Iclief  that  the  Earth  was  originally  fluid,  and  that  lis 
form  has  not  been  much  altered  by  posterior  convulsions. 
The  disturbances  alluded  to  have  shown  the  ex- 
pediency, and  suggested  the  possibility,  of  determining 
by  observation  the  attraction  of  mountains ;  and  the 
det^irc  of  throwing  some  new  light  on  the  constitution  of 
the  Earth  has  prompted  several  expedments  for  ascer- 
UiQing  the  mean  density  of  the  Earth,  In  the  last  cen- 
tary,  too,  it  was  doubtful  whether  the  Eartlfs  elliplicity 

wiw  less  Uian  ^r—  ,  (the  value  assigned  by  Newton,)  and 

the  determination  of  the  Earth's  mean  density  might 
(assuming  the  principle  of  gravitation)  assist  in  settling 
tJ3ai  point.  For,  as  has  been  seen,  if  the  principal  attrac- 
tive tBoss  of  the  Earth  were  at  its  cenlrc,  the  ellipticity 

would  be  not  much  greater  than  ~  j  and  therefore  if 

580 
the   central   part  of  the  Earth  were  more  dense  than 
the   parts   near  the   surface,    ifie   ellipticity    might  be 

expected  to  be  less  than  — .  the  value  which  it  would 

hmre  if  Ihe  Earth  were  homogeneous.  The  first  expe- 
rifsent  of  this  sort  was  that  of  Bouguer,  mentioned  in 
our  first  Section ;  of  which  we  take  no  further  notice, 
«s  ihe  person  who  made  it  did  not  think  its  results 
worthy  of  any  coufidwnce. 
The  second  was  that  of  Dr*  Maakelyne  on  the  attrac- 
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♦  lo  llx  Phil.  Tmm.  1812.  i»  a  paper  by  Dora,  J.  RodHguei,  (we 
befirrc  one  of  th^  genttenicQ  who  assisted  llcbmbrcin  his  survey,)  in 
•^icli  Ab««rTc<t  Uiituries  are  compared  with  aisuined  dimenstons  of 
Ike  Eaitli,  and  ihe  difTcrcnce  is  ai  once  set  down  as  an  errur  of  obser- 
ttfiofi,  TXxt  reader,  wbo  tias  taken  ih«  trouble  to  cxaimine  our  Seetion 
*»  Mertdtan  Measure*,  and  its  fcaiilu,  will  judge  hou  uncertain  the 
dimenttoQs  of  Ibe  Earth  *X\\\  are,  and  how  cerUin  it  la  thar,  using  any 
^^■^n  "c  must  stiU  suppose  same  dialurbing  can*e  to 
wiih  errors  far  grealer  than  the  errors  of  obserta- 
..  .'A  question  liaa  beeu  severely  eriliclsed  by  Dcl&mbre 
Ut  Trtnpf,  1816,  AdfUtiQHt,  For  our  own  pari,  we  can 
nc  hoiv  ttny  one  who  had  been  concerned  wiih  geoJetic 
\iO  even  knew  tljcir  objei:t,  could  compose  such  a  memoir 
r»  jbwcaMude» 


tion  of  SchehalUen,  The  history  of  this  is  given  in  our 
first  Section;  the  nsirononucal  observations  are  in  the 
volume  of  llie  FhiL  Trans,  for  1775,  The  sector  w^s 
mude  by  Sisson,  with  the  plumb-line  passing-  over 
u  dot  at  the  centre  of  the  instrument;  it  was  divided  ^ 

by  takini^  an  arc  (7^9'  59".9l7)  whose  chord  =  |lh  of  Auraciioti 
the  radius,  Qfid  continually  bisecting  this  arc:  it  was  af  ScltehaU 
used  with  a  micrometer-screw  as  we  have  described  in  ''*'"  "*""" 
Section  3.  At  each  of  the  stations  it  was  reversed  but  j„^^"^^^,"^ 
once.  The  error  of  collimation,  as  determined  by  a  ^,110^3^ 
mean  of  the  observations  on  the  different  stars,  appears 
to  have  changed  only  a  fraction  of  a  second  between 
making  the  observations  on  the  North  and  on  the 
South  sides  of  the  mountain.  On  the  South  side  76 
observations  were  made,  face  East,  and  93,  face  West; 
and  on  the  North  side  68  obserTations.  lace  West,  and  100, 
face  East :  the  whole  number  of  stars  observed  was  43. 
The  situation  of  the  observatory  on  each  side  was 
about  half  way  up  the  hilL  The  ditference  of  astro- 
nomical latitude  was  found  to  be  54'^6,  The  distance 
in  feet  between  the  parallels  passiiijr  throunrh  the  two 
observatories  was  foimd  to  be  4364,4  feet  This  was 
determined  by  a  survey  of  llie  mnuntaiti  founded  on 
two  bases,  one  of  3012  feet  and  another  of  5897  feet, 
measured  with  deal  rods  that  were  compared  with  the 
Royal  Society's  brass  standard.  From  the  extremities 
of  these  bases  two  cairns  on  the  ridge  of  tlie  moun- 
tain were  observed,  and  the  distance  between  them 
found.  These  cairns  were  not  visible  at  the  observa- 
tories, but  sig;nals  were  fixed  at  distant  points  where  a 
cairn  and  an  observatory  appeared  in  the  same  vertical; 
then  the  an^le  between  these  signals,  as  seen  from  the 
observutory,  was  the  same  as  that  between  the  cairns. 
The  same  sig^nals  were  observed  at  the  cairns,  instead 
of  the  observatories.  The  distance  4364.4  feet,  at  the 
rate  of  101.64  feet  to  one  second,  (accordiuf^  to  Bou- 
guer*s  table,)  gave  for  the  diffeience  of  geodetic  latitude 
42''.94.  Tlie  dilference  between  this  and  the  observed 
difference,  or  ir'.6,  is  to  be  attributed  to  the  attraction 
of  the  mountain. 

For  determining  the  figure  and  dimensions  of  the 
mountain,  stations  were  chosen  all  round  it;  then  poles 
were  fixed  in  the  hill-side  in  vertical  planes,  as  deter- 
mined by  observations  with  a  theodolite  in  one  station, 
and  the  azimuth  and  altitude  of  each  was  observed  at 
another  station.     A  few,  however,  were  ])Uced  in  horU 
zontal  planes;  and  some   in   different  manners*     The 
calculation  of  the  attraction  was  made  by  Dr.  Charles  Survey  of 
Hutton.  {Phil.  Tram.  1778.)     An  accurate  map  being  [Jj.^^"' 
made,  concentric  circles  were  described  with  one  ob-  calculation 
servatory  for  the  centre,  and  with  radii  in  arithmetical  otiiaattrac- 
profession,  their  common  difference  being  066 J  feet.  tion. 
Each  of  the  rings  between  these  was   divided  into  4S 
parts,    according   to    the   following  lawr  a   line   being 
drawn  in  the  direction  of  the  meridian,  radii  were  drawn 
making  angles  with  it  whose  sines  wert!   successively 

12      3 

— ,  — ,  r-^,  &c*  llicn  it  is  easily  seen  that  the  attrac- 
1^    12    1« 

tion  (in  the  direction  of  the  meridian)  of  each  of  the 
prisms  thug  formed  is  a  constant  multiijlied  by  the  sine 
of  the  angular  altitude  of  its  top.  This  was  deternvined 
by  an  easy  practical  method,  for  which,  with  many 
other  details,  we  must  refer  to  the  original  Memoir. 
Indeed  the  various  contrivances*  of  calculation  in  this 


•  Mftst  of  these,  it  appear?*,  were  suggested  by   Mr.  CAvendtsh 
(whose  experJmeiiti  we  shall  shortly  dencribe.)     And  it  appear*  that 
netrly  &U  the  prclimmary  calculalifHii  of  the  attractioo  of  Skidtlaw, 
•  2  I 
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Paper  will  be  fbund  well  worth  the  attention  of  any 
practical  person.  The  attraction  of  960  prisms  was 
calculated  at  each  observatory' ;  the  attraction  at  the 
North  observatory  was  found  to  be  to  that  at  the  South 
observatory  nearly  in  the  proportion  of  7  :  9.  And  the 
sum  of  the  attractions  was  found  (supposing^  the  den- 
sity of  the  mountain  equal  to  the  mean  density  of  the 

£arth)  to  be  ——  of  the  Earth's  attraction.     But  the 

sum  of  the  disturbances  in  the  direction  of  gravity  as 
determined  from  the  astronomical  observations  bein^ 
=  IX ".6,  the  sum  of  the  attractions  was,  in  fact,  =  gra- 

\ity   X    tan  11".6   r=    .— —  X  gravity  :=  -;^;;^;^    x 


17781 


17804 
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Earth's  attraction,  (allowing  for  centrifugal  force.) 
Consequently  the  density  of  the  mountain  was  to  the 
Earth's  mean  density  as  9933  to  17804,  or  nearly  as 
5:9.. 

But  this  supposed  that  the  mountain  was  homo- 
geneous. Tlie  geological  characters  of  its  rocks  were 
eiamined  by  Professor  Playfair,  {Phil.  Tram,  1811,) 
he  found  that  the  upper  part  consisted  of  quartz  whose 
mean  Specific  Gravity  =  2.6398 ;  and  the  lower  part 
of  mica  slate  and  hornblend  slate,  whose  mean  Specific 
Gravity  zz  2.8326,  and  of  limestone  whose  mean  Spe- 
cific Gravity  =  2.7661.  Two  separate  calculations 
were  made;  one  on  the  supposition  that  the  rocks 
were  separated  by  vertical  surfaces,  and  another  sup- 
posing them  separated  by  surfaces  nearly  horizontal. 
The  former  gave  for  the  Earth's  mean  density  4.559, 
the  latter  4.867,  that  of  water  being  1.  Dr.  Hutton 
(Phil,  Trans,  1821)  says  that  the  number  should  be 
rather  greater. 

The  next  experiment  was  that  of  Mr.  Cavendish  on 
the  attraction  of  leaden  balls.  (Phil.  Trans,  1798.)  His 
apparatus  is  represented  in  fig.  51,  :r,  x,  are  balls  of  lead 
about  2  inches  in  diameter,  suspended  to  the  ends  of  a 
light  deal  rod  h,  1u  This  is  suspended  by  the  wire  /g, 
forming,  in  fact,  a  balance  of  torsion.  The  piece  to  which 
the  top  of  the  wire  is  attached,  carries  a  wheel  which  is 
turned  by  the  endless  screw  K  F,  so  that  the  wire  can  be 
twisted  till  the  resting-place  of  the  balls  is  any  required  po- 
sition, nn  are  small  graduated  scales  carried  by  the  rod. 
The  whole  of  this  apparatus  is  enclosed  in  a  mahog^any 
box,  FEABCDDCBAEF.  At  A  and  A  are  small 
glass  windows,  and  near  these  are  scales  serving  as  a 
vernier  for  measuring  the  motion  of  the  scales  n. 
These  are  illuminated  by  lamps  L  and  L,  and  viewed  by 
telescopes  T  and  T  from  the  outside  of  the  room.  The 
leaden  balls  W,  W  (each  weighing  2,439,000  grains) 
are  suspended  by  copper  rods  attached  to  the  piece  r  r 
which  is  suspended  to  a  beam.  By  means  of  a  rope 
passing  round  the  pulley  M  M,  the  balls  W,  W  can  be 
moved  without  entering  the  room.  The  support 
of  the  balance  of  torsion  and  its  cases  is  independent  of 
the  walls. 

The  first  wire  by  which  the  deal  rod  was  supported 
was  of  copper  silvered*  of  which  one  foot  weighed  2.4 
grains.  A^ter  a  few  experiments  with  this,  it  was 
found  that  the  attraction  of  the  large  balls  made  the 
rod  louch  the  sides  of  the  case ;  and  a  stififer  wire  was 
then  used. 

&C.  were  made  by  Mr.  CavendUh.  This  we  have  ascertained  from 
an  inspection  of  his  papers,  which  we  have  had  an  opoorivnity  of 
examiDing  through  the  kind  ptrmission  of  his  Grace  toe  Duke  of 
DevMwhire. 


It  was  found  at  first,  that  a  very  si^all  difiei'ence  of  D 
temperature  between  the  balls  and  the  air  prodaoed  tu 
currents  of  air  within  the  mahogany  case  which  mar 
terially  disturbed  the  experiment.  The  cautions  sob*  [ 
sequently  used  seem  to  have  prevented  any  bad  efiect  \« 
from  this  cause.  Di 

The  method  of  observing  was  the  following.  The  P^ 
large  balls  being  in  the  midway  position  (Uieir  Bupf)ort-  ^ 
ing  rod  at  right  angles  to  the  deal  rod)  the  position  of 
the  deal  rod  was  read  off  from  the  scales  n.  The  ^ 
large  balls  were  then  brought  so  as  nearly  to  touch  tbo 
case,  sometimes  in  the  positive  position  (in  which  theic 
tfttraction  made  the  rod  move  so  as  to  increase  the  num* 
ber  on  the  scales)  and  sometimes  in  the  negaiwe  posi^ 
Hon,  By  their  attraction  on  the  small  balls,  the  rod 
was  immediately  put  in  motion,  and  vibrated  back* 
wards  and  forwards.  The  greatest  extent  of  vibration  wa« 
observed ;  the  mean  of  two  consecutive  extreme  points 
on  one  side  was  taken,  and  the  intermediate  extremo 
point  on  the  other  side ;  and  the  point  midway  between 
these  was  considered  to  be  the  point  at  which  the  rod 
would  rest  under  the  action  of  the  balls  and  the  toraioa 
of  the  wire.  The  time  of  passing  the  middle  point  wae 
also  ascertained,  by  observing  the  time  of  passing  two 
points  near  the  middle,  and  then  (when  the  middle 
point  was  determined)  calculating  the  time  of  passing 
it.  This  being  done  for  vibrations  separated  by  a  con^ 
siderable  number,  the  time  of  vibretion  was  accurately 
found.  With  the  wire  finally  used,  the  change  from 
the  position  of  rest  without  the  action  of  the  lead  bells 
to  the  middle  position  when  they  were  applied,  seldom 
exceeded  3  divisions,  (each  division  ^th  of  an  inch,)  and 
the  time  of  vibration  was  about  7  minutes.  With  the 
first  wire  the  change  was  about  14  divisions,  and  the 
time  nearly  15  minutes. 

The  middle  point  is  evidently  the  place  where  the 
attraction  of  the  large  balls  is  equal  to  the  force  of  tor- 
sion of  the  wire.  The  time  of  vibration  alao  depends 
on  both  of  these  forces.  For  suppose  that  at  the  mid- 
dle point  the  distance  of  the  small  balls  from  the  large 
ones  was  A,  and  the  space  through  which  they  had  been 
moved  (to  which  the  force  of  torsion  is  proportional)  B  ; 
then  putting  Wand T  to  represent  these  forces  respectively 

at  the  distance  1,  we  shall  have  this  equation  —  =TB. 

And  at  the  distance  x  beyond  this,  and  further  from  the 
balls,  the  whole  force  tending  to  bring  the  balls  to  the 

W  ^„       W»,. 

middle  point  is  T  (B  +  *)  -  77 r,  =  TB  -  jj  ^ 

(A  —  X) 


A"cal 


X ;   and  this 


is  the  force  on  which  the  time  of  vibration  depends. 
Thus  there  are,  in  fact,  two  equations  to  be  solved, 
from  which  the  attraction  of  the  balls  and  the  torsion  of 
the  wire  could  be  determined.  Besides  this,  the  attrac- 
tion of  the  mahogany  case  was  calculated.  The  attrac- 
tion of  the  leaden  balls  being  thus  determined,  and 
compared  with  the  attraction  of  the  Earth,  the  propor- 
tion between  the  Earth's  mean  density  and  the  density 
of  lead  was  found;  and  thus  the  Earth's  mean  density 
is  obtained.  The  result  of  29  experiments  (as  corrected 
by  Dr.  Hutton,  Phil.  Tram,  1821)  is  5.31,  that  of 
water  being  1.  The  smallest  number  given  by  one 
experiment  is  4.86,  and  the  largest  5.79. 

We  are  upon  the  whole  inclined  to  prefer  this  result 
to  that  of  the  observations  on  Schehallien.    It  cannot 
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of  be  deiued  that  the  greatest  delicacy  was  necessary  to 

'^*  obtain  any  result,  and  that  the  determination  is  much 

^^  lets  certain  than  the  determination  (such  as  it  is)  by 

^  the  Scbehallien  experiment.     But  we  consider  that  the 

^     qnaotity  determined  in  the  latter  may  be  something^ 

■r.  Tciy  diflerent  from  the  attraction  of  the  mountain.    We 

hoe  seen  that  at  Arbury  Hill,  and  some  other  places^ 

there  is  evidence  of  disturbance  to  an  amount  nearly  as 

neat  as  the  attraction  of  Scbehallien,  and  without  any 

uown  cause.      May  not  such  unknown  causes  have 

operated  as  well  in  the  Scbehallien  experiment,  and  have 

iaoeased   or  diminished  the  apparent  effect  of  the 

Boontain? 

Coittidering^  the  Earth's  mean  density  as  somewhat 
greater  than  5,  and  the  mean  density  of  the  rocks  at  the 
snr&ce  as  2.6,  the  proportion  of  the  Earth's  mean 
dainty  to  the  superficial  density  is  not  very  different  from 
Ihatofd:  1. 

We  have  mentioned  in  our  first  Section  the  attempt 
made  by  the  Baron  de  Zach  to  measure  the  attraction  of 
a  mountain  near  Marseilles.  We  have  only  to  add  that 
■0  calculation  of  the  Earth's  density  was  founded  on  these 
observations. 

The  attraction  of  a  mountain  might  be  found  by  ob- 
Hnring  the  length  of  the  seconds'  pendulum  on  the 
top;  if  gravity  should  thus  be  found  to  be  greater  than 
gravity  at  the  level  of  the  sea  in  the  same  latitude  dimi- 
liilied  in  the  duplicate  proportion  of  the  distance  from 
tltt  Earth's  centre,  the  excess  would  be  attributable  to 
the  attiaction  of  the  mountain.  Bouguer  (as  we  have 
ncBtkmed  in  Section  7.)  observed  the  pendulum  on  one 
of  the  peaks  of  the  Andes;  but  the  circumstances  were 
tm&vourable,  and  we  should  have  no  confidence  in  the 
nnlts.  In  the  present  century  (see  the  Additions  to 
1^  the  Milan  Ephemeris)  M.  Carlini  made  similar  obser- 
tt.  ntiooB  in  much  more  favourable  circumstances  at  the 
hoipice  of  Mont  Cenis,  at  an  elevation  of  6375  feet 
ihore  the  level  of  tlie  sea.  The  pendulum  we  have 
doeribed  at  the  beginning  of  Section  7 :  twenty  experi- 
aoiU  were  made  with  it ;  they  were  reduced  like  the 
Kendi  measures,  and  corrected  for  elevation  by  the 
nle  of  inverse  squares;  the  length  at  the  level  of  the 
Mi  thus  found  was  in  metres  0,993708.  But  the  obser- 
vitioDs  of  Biot  at  Bordeaux,  nearly  at  the  level  of  the 
m,  corrected  for  the  small  difference  of  latitude,  gave 
0.993498.  The  difference  is  due  to  the  attraction  of 
the  mountain  mass.  Representing  this  by  a  segment 
ofasphcre,  1  geographic  mile  in  height  and  11  in  dia- 
iMter  at  the  base,  of  Specific  Gravity  2.66,  the  mean 
^ity  of  the  Earth  is  calculated  to  be  4.39.  Perhaps 
^  experiment  would  have  been  more  satisfactory  if 
the  pendulum  had  been  made  exactly  like  the  French 
P^ulums>  or  if  an  invariable  pendulum  had  been  used. 


As  it  stands,  there  is  one  considerable  source  of  error,*  Conclusion. 
namely,  the  erroneous  reduction  for  the  effect  of  the  air  '^^^v^^^ 
(mentioned  in  Section  7.)     The  barometer  at  Mont  '^^®  '"""^^ 
Cenis  being  several  inches  lower  than  at  Bordeaux,  this  and^doubt- 
error  would  be  serious.     Besides,  we  could  hardly  trust  fui  if  cor* 
to  a  comparison  between  two  places  at  so  great  a  dis-  rected. 
tance.     On  the  whole,  we  do  not  think  that  any  estima- 
tion of  the  Earth's  density  can  be  founded  on  this  experi- 
ment 

Section  l2.^^C(mclusion. 

1.  Hie  measures  of  the  Earth,  the  observations  of 
pendulums,  and  the  lunar  inequalities,  agree  in  showing 
that  the  Earth's  form  does  not  differ  much  from  that  of 
an  ellipsoid  of  revolution  whose  ellipticity  is  (we  think 

certainly)  greater  than  —--,  and  whose  major  semiaxis 

is  about  20,928,700  English  feet 

2.  The  phenomena  of  precession  and  nutation  give 
an  ellipticity  rather  smaller ;  but  as  no  result  can  be 
deduced  from  them  except  on  an  assumed  law  of  den- 
sity, this  value  cannot  be  put  in  opposition  to  the  others. 

3.  As  the  results  of  the  pendulum  observations,  the 
lunar  inequalities,  and  the  precessional  phenomena,  can 
only  be  used  to  determine  the  Earth's  form  by  the  inter- 
mediation of  the  principle  of  gravitation,  the  very  near 
coincidence  of  the  results  is  a  strong  argument  in  favour 
of  the  truth  of  that  principle. 

4.  The  same  things  make  it  highly  probable  that  the 
Earth  has  once  been  in  a  fluid  or  semi-fluid  state. 

5.  None  of  these  results  can  be  obtained  without  the 
admission  of  considerable  anomalies,  all  of  which,  how* 
ever,  appear  to  be  consistent  with  the  principle  of  gravi- 
tation. 

6.  The  mean  density  of  the  Earth  considerably  ex- 
ceeds, and  is  probably  double  of  the  density  of  the  super- 
ficial rocks. 

7.  The  near  agreement  of  the  proportion  between  these 
as  deduced  from  an  assumed  law  with  the  proportion 
found  by  the  experiments  with  leaden  balls  (where  it  is 
assumed  in  the  calculation  that  the  law  of  gravitation 
holds  good  at  the  distance  of  a  few  inches)  makes  it  pro- 
bable that  the  law  is  sensibly  true  to  very  small  distances. 


Obtervaioryf  Cambrid^ff 
Augutt  17, 1830. 


G.  B.  AIRY, 


*  If  we  correct  this,  by  duubling  the  usual  reduction,  (the  pen* 
dulum-balls  being  spherical,)  the  length  at  Bordeaux  is  0.993553,  and 
that  at  Mont  Cenis,  reduced  for  elevation,  0.993754 ;  whence  the 
mean  density  of  the  Earth  =  4.59. 
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The  author  has  discovered  a  small  error  in  the  Table 
of  the  observed  lengths  of  the  seconds*  pendulum.  The 
reduction  applied  to  the  length  of  the  P-^ris  pendulum 
for  elevation  above  the  sea  is  that  due  to  the  decimal 
pendulum.  In  consequence,  the  length  at  Paris,  and  all 
the  lengths  depending  on  it,  ought  to  be  increased  by 
.00013 ;  a  quantity  which  does  not  sensibly  affect  any 
of  the  results.  This  correction  applies  to  Nos.  18,  25, 
31,  33,  40,  44,  47,  49  ;  and  half  of  it  to  Nos.  42,  45,  48. 

The  multiplier  0.6  has  been  used  (in  reducing  the 
foreign  observations)  in  preference  to  0.66,  as  it  seems 
probable  that  the  density  at  the  Earth's  surface  is 
greater,  and  the  mean  density  less,  tlian  Dr.  Young 


supposed.  The  multiplier  0.66  is  adopted  for  the 
English  observations  from  the  calciilations  of  the  re« 
spective  observers ;  the  effects  of  this  inconsistency  are 
not  sensible. 

In  the  determination  of  the  length  of  the  seconds* 
pendulum  at  Runigsberg,  a  correction  is  included  which 
is  not  applied  to  any  of  the  other  observations.  The 
reason  is  that  the  effect  of  this  correction  is  to  increase 
the  length  of  the  seconds*  pendulum  ;  and  it  appears 
that  the  observations  on  which  Bessel  principally  relied* 
give  a  smaller  length  than  those  made  in  the  usual  way. 
The  difference  depends  probably  on  the  difierence  of  the 
apparatus  employed. 
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ipRi|5§en^™si article,  to  enter  at  some  lengtli  into 
ihc  maihemalical  theories,  and  iKe  experimental  obser- 
fatioas,  applying  to  ihe  two  subjects  ot'  Tides  and 
W«e5of  water.  But  we  do  not  intend  to  treat  them 
with  the  same  extension.  We  shall  ^ve  the  various 
iWries  of  Tides  in  detail  sulficientto  enable  the  reader 
U>  understand  the  present  state  of  the  science  which 
Tt^ds  them  ;  and  we  shall  advert  to  the  principal 
obtervrntions  which  throw  li^ht  either  on  the  ordinary 
phenomena  of  tides,  or  on  the  extraordinary  devia- 
tidQs  that  occur  in  p-eculiar  circumstances.  In  thus 
(reatin^  the  Tides,  it  will  be  necessjiry  for  us  to  enter 
lat^tlf  into  the  theory  «f  Waves.  We  shall  take  ad- 
naligc  of  this  circumstance  for  the  introduction  of 
ifFETil  propositions,  not  applying  to  the  theory  of 
Tides,  but  elucidnting-  some  of  the  ordinary  observa- 
Ions  upon  small  Waves.  But  these  iavestjf^tJons  will 
It  limited  to  that  class  which  is  most  closely  connected 
with  tide<>,  namely.,  that  in  which  similar  waves  follow 
fpdl  other  in  a  continuous  series,  or  in  which  the  same 
■iflieiTiattcal  process  may  be  used  as  when  similar 
*i\i*  follow  each  other.  In  this  class  will  be  included 
aearl?  all  the  ph2?noinena  of  waves  produced  by 
lalunl  causes,  and  thereftjre  possess!ne;fC<^neral  interest. 
Bat  it  will  not  include  the  waves  of  discontinuous 
Mure  produced  by  the  sudden  action  of  arbiirory 
oases,  which  have  been  the  subject  of  several  remark- 
i^le  mathematical  memoirs,  but  which  possess  no 
st  for  the  general  reader. 

Ijeneral  plan  of  this  Essay  will  he  as  follows:— 
We  shall  describe  cursorily  the  ordinary  phaeno- 
■•  of  Tides, 

U.  We  shall  explain  the  Eqmlihrjum'Theor^  ofTides^ 
•ciodinec  the  first  tidal  theory  ^ven  by  Newton,  and 
thf  more  tletailed  theory  of  his  successors,  especially 
Dmiel  Bernoulli. 

UL  We  shall  give  a  sketch  of  Laplace's  investiaja- 
tioiLS  (founded  essentially  on  the  theory  of  the  motion 
o'fw%ler,)in  the  general  form  in  which  he  first  attempted 
the  theory,  as  well  as  with  the  arbitrary  limitations 
which  he  found  it  necessary  to  use  for  practical  appli- 
atioQ, 

rV^  We  shall  give  an  extended  Theory  of  Waves  on 
liter,  applying  principally  to  the  motion  of  water  in 
Qin&ls  of  sniall  hreudlh,  hut  with  some  indications  of 
the  process  to  be  tollowed  for  the  iiivestigatioTi  of  the 
tnotion  of  Waves  in  extended  surfaces  of  water. 

V.  The  results  of  a  few  Experiments  on  Waves  will 
hepven*  in  comparison  with  the  preceding  theory. 

Vf.  We  shall  investigate  the  mathematical  exprcs- 
»inoii  for  the  Disturbing  Forces  of  the  Sun  and  M^wn 
which  produce  the  Tides,  and  shall  use  them  in  com- 
bimtioa  with  the  theory  of  Waves  to  predict  some  of 
^  Uws  of  Tides. 
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VII.  We  shall  advert  to  the    methods  which  have  Tidps  luid 
been  used,  or  which  may  advantageously  he  used,  for     ^^'aveH. 
Observation  of  Tides,  and  for  the  Reduction  of  the  '— ^/-**-^ 
Observations. 

VIII.  We  shall  give  the  results  of  extensive  obser- 
vations of  the  Tides,  as  well  with  regard  to  the  change 
of  the  phenomena  of  tides  at  ditFerent  times  in  the  same 
place,  as  with  respect  to  the  relation  which  the  time 
and  height  of  tide  at  one  place  bear  to  the  time  and 
height  at  other  places,  and  shall  compare  these  with  the 
results  of  the  preceding  theories,  as  far  as  possible. 

And  as  Conclusion,  we  shall  point  out  what  we  con- 
sider to  be  the  present  Desiderata  in  the  Theory  and 
Observations  of  Tides, 


Section  L— Ordinary  Phje^omeni  op  Tides. 

(1.)  If  we  suppose  an  observer  stationed  on  the 
bank  of  a  river,*  at  no  greal  distance  from  the  sea, 
(for  instance,  on  the  bank  of  the  Thames  any  where 
below  London  Bridge,  on  the  H umber  below  the 
mouth  of  the  Trent,  or  on  the  Severn  below  the  Pas- 
sages,) he  will  remark  the  following  changes  in  the 
state  of  the  water, 

(2.)  The  first  and  most  important  change  is,  that  the 
surface  of  the  water  rises  and  faOs  regularly  twice  in 
every  day.  A  short  series  of  observations  will  show 
however  that  this  statement  is  not  quite  correct ;  the 
tides  of  each  succeeding  duy  are  somewhat  later  than 
those  of  the  preceding  day  :  the  average  retardation 
from  day  to  day  being  about  40  minutes.  In  a  short 
time  be  will  find  that  the  times  of  occurrence  of  high 
water  bear  u  very  close  relation  to  the  time  of  the 
Moon's  appearance  in  certain  positions;  and  that  the 
language  of  the  persons  who  are  most  accustomed  to 
observe  the  tides  conveys  at  once  this  relation.  Thus, 
at  Ipswich,  high  water  occurs  when  ihe  moon  is  south 
nearly  :  at  Ijf)ndon  Bridge  high  water  occurs  when  the 
moon  is  nearly  south-west:  at  Bristol,  it  takes  place 
when  the  moon  is  E.S.E.  These  are  rude  statements, 
but  they  are  sufficiently  accurate  for  many  purposes; 
and  they  show  at  once  the  close  connection  between 
the  time  of  high  water  and  the  time  of  the  moon's 
passage  over  the  meridian.  In  tact,  so  completely  is 
this  recognized,  that,  in  order  to  give  the  time  of  high 
water  upon  any  day,  it  is  usually  thought  sufficient  to 


Phwno- 
metm  «if 
Rjvt-r 


Semidi- 
urnal 
Tide, 


Its  time  \n 
related  to 
the  appa> 
rent  posi- 
tioa  of  the 
tnoott. 


*  TVe  cominence  with  this  case,  because,  jud^ng:  from  tlm 
notions  of  sen-faring  persons  upon  many  points  connected  vfjxh 
the  Tides,  which  are  correct  as  regurds  rivers,  but  incorrect  aa 
reg^arcls  the  *ea,  (some  of  whieh  will  hereafter  be  indicated,)  it 
is  the  cnfie  from  which  ideas  of  tidal  mo^emenLa  havp  uiuallj 
l>e«li  taJ&en  with  the  jfreatest  faciHtj. 
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water  and 
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transit  is 
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Tide*. 


Tidet  and  gtate  the  time  of  high  water  on  the  days  of  new  moon 
V^avw.  jyjj^  ^^11  niQQ^^^  when  the  moon  passes  the  meridian  at 
^^^^^^^  twelve  o'clock  nearly.  This  time  is  called  the  Estor- 
blishment  of  the  port.  Then  to  find  (roughly)  the 
time  of  high  water  on  any  other  day,  it  is  only  neces- 
sary to  add  the  Establishment  to  the  time  of  the  moon's 
passage. 

The  rules,  as  we  have  mentioned  them,  indicate  the 
time  of  only  one  high  water  in  the  day  :  but  the  reader 
must  understand  that  there  will  always  be  another  high 
water  in  the  same  day,  preceding  or  following  that  which 
we  have  mentioned  by  12  hours  20  minutes  nearly. 
On  those  days,  however,  in  which  high  water  occurs 
within  20  minutes  of  noon,  there  is  no  other  high 
water  on  the  same  civil  day. 
The  inter-  (3.)  On  closer  examination  it  will  be  found  that  the 
valbe-  interval  between  the  time  of  the  moon's  passage  over 
water  and  ^^®  meridian  and  the  time  of  high  water  varies  sensibly 
with  the  moon's  age.  At  new  moon,  full  moon,  first 
quarter,  and  third  quarter,  (or  rather  on  the  day  fol- 
lowing each  of  these  phases,)  the  interval  between  the 
time  of  the  moon's  passage  and  the  time  of  high  water 
is  nearly  the  same  :  but  from  new  moon  to  first  quar- 
ter, and  from  fiill  moon  to  third  quarter,  the  high 
water  occurs  earlier  than  would  be  inferred  by  using 
that  same  interval;  and  from  first  quarter  to  full 
moon,  and  firom  third  quarter  to  new  moon,  it  occurs 
later  than  the  same  interval  would  give  it. 

(4.)  If  the  observer  examines  the  height  of  the 
water,  he  will  find  that  the  height  at  high  water  and 
the  depression  at  low  water  are  not  always  the  same. 
On  the  days  following  new  moon  and  iiiU  moon,  high 
water  is  higher  and  low  water  lower  than  at  any  other 
time :  these  are  called  Spring  Tides,  On  the  days  fol- 
lowing the  first  and  third  quarters,  high  water  is 
lower  and  low  water  higher  than  at  any  other  time : 
these  are  called  Neap  Tides.  The  whole  variation  of 
height  at  spring  tides  is  nearly  double  that  at  neap 
tides.  There  are  other  variations  of  height  depending 
on  other  circumstances ;  but  they  require,  for  the  most 
part,  very  numerous  observations  to  establish  the  fact 
of  their  existence,  and  to  give  a  measure  of  their 
amount.  In  many  places,  however,  the  tide  which 
occurs  at  one  certain  part  of  the  day  (the  afternoon  tor 
instance)  is,  during  one  half  of  the  year,  sensibly 
higher  than  the  other  tide  which  occurs  upon  the  same 
day,  and,  during  the  other  half  of  the  year,  sensibly 
lower. 

(5.)  Upon  examining  the  circumstances  of  a  single 
tioii  of  the  tide,  the  following  facts  will  attract  notice.  The  interval 
fall  is  from  high  water  to  low  water  is  greater  than  that  from 

longer  than  |q^  water  to  high  water :  the  difference  between  these 
tionofthe  intervals  is  sensibly  greater  at  spring  tides  than  at 
rise.  neap  tides.     The  current  in  the  river  runs  upwards  for 

The  water  8ome  time  after  high  water,  and  after  changing  its  di- 
continucs  rection,  continues  to  run  downwards  for  some  time 
after  low  water,  when  it  again  changes  its  direction 
and  runs  upwards.  This  phenomenon  is  often  so 
much  misrepresented  in  the  language  of  nautical  men, 
that  the  mistake  deserves  particular  notice.  From  the 
habit  of  observing  tides  in  places  where  the  current 
ceases  at  high  water  and  at  low  water,  sailors  conceive 
that  high  water  may  always  be  inferred  firom  the  ces- 
sation of  the  current ;  and  therefore  it  is  not  unusual 
for  persons  on  the  banks  of  the  Thames  to  say  that 
'^  it  is  high  water  in  the  centre  of  the  channel  long 
after  it  is  high  water  at  the  shore."      The  observer 


The  dura- 


to  run  up 
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after  high 
water. 


who  is  not  convinced  of  the  absurdity  of  supp 
the  water  in  the  middle  of  the  channel  to  stand  a( 
time  considerably  higher  and  at  another  time  c 
derably  lower  than  at  the  shore,  will  satisfy  hi 
most  easily  as  to  the  general  fact  by  stationing  hi 
at  one  of  the  central  piers  of  a  bridge,  (as  Lo 
Bridge,)  when  he  will  see  that  the  water  continue 
run  upwards  even  afler  its  surface  has  dropped  n 
two  feet. 

(6.)  Now  suppose  that  the  observer  examine 
state  of  the  tide  in  difierent  parts  of  the  same  i 
Commencing  with  the  mouth  of  the  river,  (for  ins 
Margate  or  Sheerness  on  the  Thames,  or  Swansi 
Cardiff  on  the  Severn,)  he  will  find  that  there  is 
little  difference,  or  perhaps  none  which  is  apprec 
between  the  interval  from  high  water  to  low  watei 
that  from  low  water  to  high  water.  He  will  alsi 
that  the  current  runs  up  the  channel  for  a  long 
(sometimes  approaching  to  three  hours)  afler  high^ 
and  runs  down  the  channel  for  as  long  a  time  aile 
water.  In  going  up  the  river,  he  will  find  that  th< 
of  high  water  occurs  later  and  later,  but  vet  ths 
velocity  with  which  high  water  travels  up  the  rive 
great  as  entirely  to  banish  the  idea  of  explaining  the 
by  supposing  the  same  mass  of  water  to  have  been  n 
all  the  way  up  the  river.  For  instance,  if  at  Marga 
high  water  occurs  on  a  certain  day  at  twelve  o'cic 
will  occur  at  Sheerness  at  24  minutes  past  one,  at  Gi 
end  at  15  minutes  past  two,  and  at  London  Bridg 
few  minutes  before  three ;  having  thus  described  i 
than  three  hours  a  course  of  about  70  miles.  H 
also  find  that  the  interval  from  low  water  to 
water  diminishes  as  he  goes  up  the  river :  thus,  c 
lower  parts  of  the  Severn,  the  rise  and  fall  occupy 
more  than  six  hours  each ;  but  at  Newnham  c 
Severn  the  whole  rise  of  the  water  is  effected 
hour  and  a  half,  the  descent  occupying  nearly  c 
hours.  In  cases  like  the  last-mentioned,  the  nra 
of  the  tide  is  sudden,  and  if  the  banks  of  the  rive 
shoaly,  the  water  spreads  over  the  fiat  sands  w 
roaring  surf,  which  travels  rapidly  up  the  river 
sending  the  phainomenon  called  a  bore  or  boavy  (i 
times  boars-head,)  in  French  barre  or  mascaret 
other  cases,  however,  when  the  ditference  of  dun 
of  rise  and  fall  is  considerable,  there  are  in  each 
water  two,  or  sometimes  three  distinct  rises  and 
of  the  water.  The  phaenomena  of  bore  and  d< 
tide  are  always  much  more  conspicuous  in  s] 
tides  than  in  neap  tides. 

(7.)  If  the  estuary  or  mouth  of  the  river  cont 
very  much,  the  elevation  and  depression  of  the  wate 
become  very  great.  Thus  at  the  entrance  of  the  B 
Channel  the  whole  rise  at  spring  tides  is  about  18 
at  Swansea  about  30  feet,  and  at  Chepstow  aboi 
feet.  Similar  high  tides  occur  at  St.  Malo  and  * 
parts  of  the  great  bay  formed  on  the  northern  coj 
France  by  the  projection  of  land  towards  Cherb< 
and  tides  still  higher  in  the  head  of  the  Bay  of  Fi 
(Bale  Fran^aise)  on  the  Eastern  coast  of  North  Ami 
But  when  the  tide  has  fairly  entered  a  river,  its  r 
of  elevation  and  depression  generally  diminishes.  ' 
at  Newnham,  on  the  Severn,  the  range  is  reduce 
about  18  feet,  and  it  is  still  less  at  Gloucester. 

(8.)  Quitting  now  the  phenomena  of  river-tide 
observations  are  made  in  a  bay  communicating 
the  open  sea,  the  results  will  be  found  to  be  much  i 
simple.     The  water  will  rise  during  6  hours  10  miii 
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1  lyi  during  an  equal  time ;  the  whole  rise  and 
will  usually  be  less  ihan  in  rivers;  a  very  slight 
trrerit  will  be  directec!  towards  t!ie  head  of  the  bay 
iring  the  rise,  and  from  it  during  the  tail  of  the  water, 
b^  vBriations  of  sprini?  and  neap  tides,  and  the  relti- 
^  of  the  time  of  hig-h  w^ater  to  the  time  of  the  moc>a*s 
Ifisftge  over  the  meridian,  fullow  the  same  general  laws 
in  risers* 

/9*)  In  long  and  narrow  seas  (for  insta.nee  the  En  polish 
l&nnel)  the  tide  in  mid-channel  follows  the  same  lawn 
ml  a  station  near  the  mouth  of  a  river,  risinfr  and  fall- 
f  hi  equal  times,  and  running"  in  a  direction  which  may 
I  considered  analogous  to  the  direction  up  a  river,  for 
ree  hours  before  and  three  hours  after  high  water ;  and 
the  opposite  direction,  for  three  hours  before  and  three 
lliirs after  low  water.  But  near  the  sides  of  ihe  channel, 
li  especially  near  the  mouths  of  bays  or  estuaries 
^ching  from  the  channel,  the  change  of  tide  follows  a 
Ify  peculiar  law.  The  water  is  never  stationary,  as  in 
fcT'tides,  when  changing  from  flow  to  ebb,  but  the 
IKetion  of  the  current  changes  in  labours  2U  nninutes 
ema^h  aJI  the  points  of  the  compass.  As  a  general 
Icf  supposing  the  observer's  face  turned  in  thedirec- 
I  which  is  analogous  to  the  direction  up  a  river; 
IT  the  shores  on  his  let!  hand  the  course  of  the  tide- 
nrent  revolves  in  the  same  direction  as  the  hands  of 
balcK,  and  near  the  shores  on  the  right  hand  it 
plves  in  the  opposite  direction.  Near  the  headlands 
jSch  sf  pamle  different  bays,  there  is  usually,  at  certain 

i  afthe  tide,  a  very  rapid  current,  called  a  rfjce. 
tlO.)  The  elevations  and  depressions  of  tides  in  the 
i  are  much  smaller  than  in  contracted  seas  or 
[Sometimes  not  exceeding  one  or  two  feet  ;  the 
I  of  the  tide  is  generally  insensible, 
111*)  In  seas  of  small  extent  (as  the  Mediterranean) 
iTide  is  nearly  insensible. 

tl2-)  In  some  circumstances,  phsBUomena  which  are 
(rcely  perceptible  in  ordinary  locaUties  become  para- 
Thus, in  some  positions  near  Behring's  Straits, 
erence  of  morning  and  evening  tides,  which  is 
sensible  in  England,  becomes  so  great  that,  in 
parts  of  the  lunation,  there  appears  to  be  only 
in  the  day.  Oiher  pha^nomena  peculiar  to 
lf>calities,  but  less  obvious  to  ordinary  observa- 
,  will  be  noticed  hereatWr. 
13^)  The  pluenomena  which  we  have  described  must 
rily,  for  the  most  part,  have  been  remarked  by 
[>ns  dwelling  on  the  borders  of  the  ocean.  Thus 
^  in  his  account  of  the  invasion  of  Britain,  (De 
ito  Gallico*  lib.  iv.)  alludes  to  the  nature  of  spring 
pi  as  perfectly  well  understood  in  connection  with 
I  moun's  age.  Some  of  the  peculiarities  of  ri%er 
m*  however,  were  not  published  in  scientific  works 
I  the  beginning  of  the  last  century  ;  and  some  of  the 
t^periies  of  the  tides  in  the  English  and  other  chan- 
p  were  nol  known  till  the  end  of  that  century.  Upon 
■^ole,  the  statement  above  may  be  supposed  to 
^^Dt  pretty  well  all  that  was  known  of  the  Tides 
B5t  the  year  1800:  and  it  will  serve  to  point  out  to 
b  reader  the  leading  facts,  to  whose  explanation  a 
mity  of  the  Tides  ought  to  be  directed.  In  the  pre- 
(Bt  century,  the  elaborate  discussions  of  immense  col- 
ictjoa^  of  accurate  tide-observalioiis  by  >L  Laplace, 
^ohn  W.  Lubbock,  and  Professor  Whewell,  have 
H|iit  to  light  and  reduced  to  law  many  irregubri- 
Bbch  were  before  that  time  unknown.  We  prefer, 
Iwever,  deJaying  the  particular  mention  of  these  until 


we  have  discussed  the  various  forms  in  which  theory   Tides  Jiud 
has  been  put  for  the  purpose  of  explaining  the  grand     VVaveii. 
facts  of  the  Tides.  Wi»v-"«^ 

Section  IL— EQuiuiniUK-THKORY  of  Tidbi. 

(H.)  Before   entering  upon  either  of  the    theories  Inade* 
explaining  the  Tides,  we  must  allude  to  their   inade- ^i^^'^cj  ^rall 
quacy,  perhaps  not    to  the  exphinatmi  of  the  facts  [['^"^J-j"  ^^ 
already    observed,  but    certainly  to  the   jirtdiction  ^^l  nmi  the 
new  ones.     This  inadequacy  does  not  appear  to  arise  rau^e  of  it* 
from  any  defect  in  the  principles  upon  which  the  theory 
is  bajsed,  (although  |>crhaps  our  ipn^orance  of  the  laws 
of  friction  among  the  particles  of  water,  and  between 
water  and  the  sides  of  the  channels  which  contiiin  it, 
may  be  considered  a  failure  of  this  kind,)  but  from  the 
extreme  difficulty  of  investigating  mathematically   the 
motions  of  fluids  under  all  the  various  circumstances 
in  which  the  waters  of  the  sea  and  of  rivers  are  found. 
For  the  problem  of  the  Tides,  it  is  evident,  is  essen- 
tially one  of  the  motion  of  fluids.     Yet  so  difficult  are 
the   investigations  of  motion  that,  till  the  time  of  La- 
place^ no  good  attempt  was  made  to   deter  mine,   by 
theory,  the  laws  of  the  Tides,  except  on  the  supposition 
that  the  water  was  at  resL     Since  that  time  iheio'ies  of 
motion  have  been  applied  ;  and  it  is   ho]>ed  that  in  the 
present  Treatise  it  will   be  found  that  something  has 
been  added  to  the  preceding   investigations  of  motion, 
possessing  in  some  degree  a  practical  character.     Yet 
the  theory,  even  in  this  state,  reaches  very  few  cases. 
Indeed,   throughout   the   whole    of  this  subject,  the 
selection  of  the  proper  theoretical  ground  of  ex}>lana* 
tion  is  a  matter  of  judgment.     In  some  cases  we  may 
conceive  that  we  are  justified  in  irsinsj  the  Equilibrium- 
theory  ;  in    others   the  Wave-thei>ry  will  apply,  com- 
pletely or  partially  ;  in  a  tew  cases,  the  results  of  ob- 
servation   In    one    locidity  will  be    considered    as    a 
fundamental  set  of  experiments,  upon  which  the  expla- 
nation  of  the  phn?nomena  in    other   localities   will    be 
grounded  withfjut  tnrthcr  retluction  to  thet^ry  ;  ami  as  a 
last  resource,  in  almost  every  case,  we  shjdl    be  driven 
to   the   siime   arbitrary    suppositions   which    l^aplace 
introduced-     Nevertheless,  we  conceive  that  our  ma- 
thematical theory,  pursued  into  some  de«iTee  of  detail, 
will  be  far    from  useless.     In  the   instances  which    it 
does  not  master  completely,  it  will   show  that  there  are 
ample  grounds  tor  the  arbitrary  alterations  of  constants 
introduced  by  Laplace  in  his  suppositions,  to  which  we 
have  more  than  once  alluded.     It  will  show   that  we 
are    precluded  from    further  advance,    partly   by  our 
almost  necessary  ignorance  of  the  Ibrms  cjf  the  bottom 
in  deep  seas,  and  partly   by  the  impert'eclion    of  our 
mathematics.     It  will  leave    no  doubt  whutever  that 
the  first   princif)les  of    our   explanation    are    correct. 
Begging  the  reader  to  receive  the  first  part  of  this  para- 
graph as  an  apology  on  the  part  of  mathematicians  for 
applying  to  the  motion   of  Tides  a  theory  so  evidently 
inadequate  as  the  Equilibrium- theory,  we  shall  now 
proceed  to  give  that  theory,  nearly  in  the  terms  of  ita 
proposers. 

(J5.)  The  pojfjular  explanation  of  the  Equilibrium-  Popular 
theory  is  very  simple.     If  we  conceive  the  earth  to  be  ^xpluiia- 
co\ered  whoily  or  in  a  great  degree  with  water,  and  ^^^^^^^ 
consider  that  the  attraction  of  the  moon  up*>u  different  ^^[ 
particles  (according  to   the   iaw  of  gravitation)  is  in-  theory, 
verse ly  a*^the  square  of  their  dist4ince,  and  is  therefore 
greatest  for    those  particles    which  are  nearest  to  it: 
then  it  will  be  obvious  that  the  moon  attracts  the  water 
2  k  2^ 
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'^w*'*  ^^^  ^"  *^^*  ^^^^  whicli  is  next  to  her,  more  than  she  attracts 
^ves.  ^  ^^^  preal  mass  ot  the  earth,  and  therei^jre  tends  to  raise 
^~^  the  WJJter  from  the  earth  on  t!ie  side  ne\t  to  her;  hut 
she  also  attracts  tlie  preat  maf^s  of  the  earth  more  than 
she  attracts  the  water  upon  the  side  mobt  distant  irnm 
her,  and  tlierefore  tends  to  draw  the  earth  frora  the  water 
on  the  side  mot, t  distant  tTomher;  which  will  produce 
exaetiy  the  same  etfeet  as  if  a  force  tendetl  to  draw  t!ie 
water  away  from  the  earth  on  that  side.  Thus  the 
moon*s  action  lends  to  raise  the  water  on  two  opposite 
sides  of  the  earth  ;  and  simdarly  the  sun's  action  tends 
to  raise  the  water  on  two  opposite  sides.  The  close 
relation,  however,  which  the  times  of  hifch  water  hear 
to  the  times  of  the  moon's  passax^e,  shows  that  the 
moon's  influence  in  raisiita:  the  tides  must  be  much 
gTcater  than  the  sun's.  If  the  siin  and  moon  are 
tort:elher,  as  seen  from  the  earth,  the  elevations  pro- 
duced  by  these  two  bodies  will  coincide  in  place,  and 
will  therefore  be  added  loi^ether*  Thus  Spring"  Tides 
will  be  produced.  In  other  relative  positions  of  the 
eun  mid  moon,  it  may  ha]>pen  that  the  elevation  pro- 
duced by  the  sun  will  occur  at  a  place  where  the  moon 
causes  depression  :  the  action  of  the  sun  there  tends  to 
counteract  that  of  the  moon,  and  Neap  Tides  will  be 
produced, 
TSewtoa^ft  (IG.)  The  theory  of  Xewton  is  rather  a  collection  of 
tirst  theory  hints  for  a  theory  than  any  thin^  else.  In  the  Princi^ 
""!  ^^^.^'  pifi^  lib.  I.  prop,  66,  cor.  19,  he  has  (by  a  remurkable 
ion  o  e  {jpjm.(jjj^|  from  the  Lunar  Theory)  considered  the 
motion  of  water  in  a  canal  passhi^  round  the  earth  in 
or  near  to  the  earth's  equator,  and  has  arrived  at  the 
sinjfular  concUision  that  the  water  would  be  lowest  in 
that  part  which  is  most  nearly  under  the  body  (the 
Bun  or  moon)  whose  attraction  causes  the  motion  of 
the  water.  This  conclusion  we  shall  find  to  be  entirely 
supported  by  more  complete  investiG^ations.  In  lih. 
Hi.  prop.  24,  he  has  URKlified  this  conclusion,  and 
Hit  modi-  geems  to  suppose  that  in  free  seas  the  high  water  ought 
hed  theory  ^^  follow  the  nioon*s  transit  over  the  meridian  (cun- 
o  motion,  (j^jyj^gp^  fof  i}^^  moment,  the  moon's  attraction  to  be 
the  sole  exciting  cause  of  the  Tides)  in  tliree  hours,  or 
at  least  in  less  than  six  hours.  To  this  he  appetirs  to 
have  been  led  by  erroneous  reasoiiini^  of  the  same  Lind 
as  that  which,  in  lib.  1,  prop.  G6,  cor.  20,  has  intro- 
duced an  incorrect  inference  as  to  the  Solar  Nutation 
of  the  Earth's  axis.  We  shall  find  hereafter  that  the 
introductioit  of  friction  into  our  theories  of  the  nu>tion 
of  water  will  lead  to  a  conclusion  somewhat  similar. 
The  only  part  iu  which  he  uses  numerical  calculation 
is  in  lib.  III.  prop.  36,  and  37,  the  subjects  of  which 
are,  "  Invrtnre  vim  So/is  ad  Mare  movent f urn ^**  "  /n- 
venire  vim  Liukf  ad  Mare  move luium.*^  The  following 
Ntjwton's  is  his  method  of  computation  (the  demonstration  of  the 
calculation  dilferent  parts  of  which  we  defer  till  we  treat  of  the 
^Jjj®^"^^  more  complete  theory  of  Bernoulli).  First  he  refers 
'  to  the  Lunar  Theory  for  a  calculation  of  the  force 
which  the  sun  exerts  to  draw  the  moon,  when  in  quad- 
ratures, towards  the  earth,  and  he  finds  it  to  be 
mW/  P^ii'^  of  gravity  at  the  earlh'ssurfiice.  Then  he 
remarks  that  the  similar  force  upon  the  water  at  the 
earth^s  surface,  in  the  position  distant  90**  of  terrestriiU 
arc  from  the  point  to  which  the  sun  is  vertical,  is  less 
than  the  Ibrce  upon  the  moon^  in  the  proportion  in 
which  the  water's  disfcince  trom  the  centre  of  the 
earth  is  less  than  the  moon*s  distance  from  the  centre 
of  the  earth,  or  in  the  proportion  of  1  :  60  "5  :  and  there- 
Ibre  the  force  which  depresses  tlie  water,  at  the  points 


90**  distant  from  those  vertically  under  the 
Trrr  A«'(rr  ***  gravity.  Then  he  observes 
points  which  are  under  the  sun  and  op  posit 
sun,  the  d i stur bin gj  force  of  the  sun  tends  to  raii 
water,  and  is  twice  as  great  as  the  depressinst 
already  found,  lie  then  considers  that  the  same  gc 
etiect  will  be  prtKluced  if  we  put  away  the  deprf 
force  entirely,  and  augment  the  elevating  force  h 
same  quantity,  and  tJius  we  may  consider  that  th 
cause  of  the  disturbance  of  the  water  is  an  elei 
force,  at  the  point  under  the  sun  and  the  point  op 
to  the  sun,  equal  to  ttWitbtt  ^^  gravity  ;  the  e 
ing  force  in  other  points  being  proportional  t 
versed  sine  of  double  the  sun's  altitude  abov 
horizon  id'  any  point.  In  order  to  compute  the 
of  this  force  in  raising  the  water,  he  compare 
force  with  the  centrifugal  force  (^ri-a  *>*  gravity) 
earth's  equator,  produced  by  the  diurnal  rotati 
the  earth  ;  it  is  therefore  Tr^AVtro  <**  '^^  centr 
(brce  at  the  equator.  Then,  having  found  fi'oi 
theory  of  the  Figure  of  the  Earth  (supposed  1 
geneous)  that  the  centrifugal  force  would  rail 
tluids  at  the  equator  8.^H5it)  Paris  feel,  aJid  supj 
the  proportion  of  the  elevations  produced^  by  th( 
force  and  the  centrifugal  force  to  be  the  same  t 
proportion  lU"  those  torces,  he  obtains  this  result 
the  action  of  the  sun  would  raise  the  water,  in  the 
imme<l lately  under  it  aTul  opposite  to  it,  by  I  foi 
inches  Paris  measure,  or  a  little  more  than  2  feel 
\hh.  Of  the  various  steps  of  this  process  we  sbal 
observe  only  that,  though  indirect,  they  are  cci 
and  that  the  result  (on  the  supposition  of  the  < 
being  homogeneous,  and  wilhtuit  rotation)  repi 
correctly  the  elevation  which  the  sun's  action  ' 
produce, 

(17.)  In  order  to  ascertain  the  etfeet  whic 
moon's  action  would  produce,  it  is  necessary  to 
the  mass  of  the  moon.  For  this  there  were  in  Ne' 
time  no  direct  means  :  and  be  was,  therefore,  o 
to  refer  to  the  pha^nomena  of  the  Tides  themseb 
observed  in  places  where,  from  local  causes,  the 
the  tide  is  very  considerable.  He  quotes  the  oh 
tions  id  Sturmy  on  the  tides  in  the  Severn,  at  the  i 
of  the  Avon,  which  give  45  feet  for  equinoctial 
tides,  2.')  feet  for  equinoctial  neap  tides  :  and 
of  Colepresse,  on  the  tides  at  Plymouth,  whic! 
16  feet  lor  the  mean  height  (intermediate  bi 
spring  and  neap)  and  9  feet  difference  between  s 
and  neaps.  Preferring  the  proportion  deduced 
the  former,  he  considers  the  height  of  equii 
spring  tides  to  he  to  that  of  equinoctial  neap  (i 
9  :  5.  These  tides  (as  will  be  seen  hereafter) 
one  case  the  etfeet  of  the  moon  augmented  I 
elfect  of  the  sun  ;  and  in  the  other  Cii^  the  el 
the  moon  diminished  by  that  of  the  sun.  If  n 
rection  w^ere  needed,  we  shtmid  infer  at  once  ll 
power  of  the  moon  is  to  that  of  the  sun  as  7  :2. 
Newton  remarks,  that  the  greatest  tides  at  Bris 
not  liappen  till  43  hours  after  syzygies,  '*-  oh  aqi 
r^^iprocos  motus^*'  meatjing,  probably,  that  the  c 
tions,  like  the  oscillations  of  a  pendulum,  have  al 
inertia^  which  (on  purely  mechanical  principles' 
vents  them  from  attaining  their  greatest  magnitu 
the  force  which  causes  them  has  past  its  gi 
magnitude.  This  we  shall  find^  when  we  tr 
Waves,  to  be  incorrect,  except  we  take  accoi 
Iriction.    Assuming  this,  however,   Newton  pr« 
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correct  fbr  -the   position  of  the  luniiniiries  at  the         (210  ^^  have  desig-iifdly  used  tlie  word  spherical  Tideg  aud 

intiani  of  Bristol  hisrh   tide:    remarkinp:  that,   as   the  for  the   lorra  of  the  earlh,  because  the  invest i£i:atioii  ol     ^^a^^s* 

fmn  is  19^^  degrees  from  the  moun  at  spriiitr  tides,  and  the  oUerati«m  produced  in   the  form  which,  if  undis-  ^^TT^^^^ 

90^+18t°  at  neap  tide5,  it  is  not  the  whole  force  of  turbed,    wtnild    he    spheroidal,    would    prove   ^f^^^^r  8«lne*oii\ 

the  sun  which  in  one  case  increaN?s  mul  in  the  rather  troublestvme,  and  would  lead   to  no  result   which  we  gpherical 

diinuiishes  the  moon's  etFect,  but  the  whole  force  shall  not  olitain  without  it.     As  the  earth's  ellqilicity  earth  as  on 

is  small,  (the  difference  betw^eeti  its  major  axis  and  its  *  spheroid, 

minor  axis  being  only  about  ^^^  of  either,)  and  as  the 


of  the  sun  xco^37^:  a'^d  also  (hat,  as  the  moon*s 
declinalion^  43  hours  after  an  equinoctial  sy7Ap>%  is 
mbout  22°,  it  is  not  the  whole  force  of  the  moon  that  is 
concerned,  but  the  whole  force  of  the  moon  X  cos'  22°. 
These  corrections  appear  to  us  inconsistent  with  what 
•  lias  gone  before :  for  if  the  tides  are  increiusirifi;"  from 
the  accumulated  action  of  the  sun  and  moon  durin^i:  a 
long"  time,  it  seems  clearly  inaccurate  to  correct  the 
resultji  of  observation  for  the  places  of  those  bodies  at 
the  very  instant  of  observalion.  Then  he  observes 
thiit  the  moon  is  not,  atsyzygies,  at  her  moan  distance. 
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whole  elevation  of  the  water,  on  the  equilibrium- 
theory,  is  hut  a  few  feet,  the  reailer  will  have  no 
difficulty  in  comprohendini^  that  the  tidal  elevation  of 
the  water  on  the  spheroid,  thou(j:h  without  dotiht 
(heoretically  dilFerent  from  that  on  a  sphere,  will 
practically  differ  by  a  quantity  which  is  qwite  insen- 
sible*     In  the  same  manner  the  reader  will  understand  The  tide 


.  that,  supposing-  the  water  to  be  disturbed  by  the  action  produced 

M  corrections  applied,  he  finds  that  the  tbrce  of  the     ^f  the  sun,  and  supposini?  the  action  oftfie  moon  to  K^' '^^'^'^  ^'^ 
nooQ  is  Uf  that  of  the  sun  Jis  4-4815  to  1  :  and,  there-     i,e  then  introduced,  the  additional  disturbance  which  it  jf  i^''7Jfl 
fore,  as  the  sun's  force  would  raise  the  water  1  loot,  ll-J     ^p  ^^^^  ^^^   i,^  f^s  far  as  the  senses  can  discover)  rie*.  th^ 
inche*^  the  moon  s  torce  would  raise  it  8  leet,  8  inches,     the  same  as  it  would  have  caused   if  it  hml  acted  on  inme  <»  if 

water  not  disturbed  hy  the  action  of  the  sun,     And  *j?*|  other 


This  he  remarks,  is  amply  sufficient  to  account  ibr  all 
the  motions  of  the  lides. 

(18.)  The  proportion  of  the  moon's  tidal  force  to  the 
*s  tidal  force  is  used  by  Newton  (as  a  dilferent  value 

md  in   nearly  the  same   manner  has  been  used  by 


thus  the  whole  disturbance  which  the  two  luminaries 
will  produce  upon  the  water  surroundings  a  spheroidal 
nucleus  will  he  found  with  sufficient  accuracy  by  in- 
vestigating ihe  disturbance  which  each  of  them,  sepa 


did  uot 

CilBt. 


Laplace)  as  the  basis  on  which  he  calculates  the  moon's  ,.atdy  cousidered,  would  produce  in  the  water  stir- 
mtas  for  apphcatwn  to  other  parts  of  the  theory  of  roundingx  a  spherical  nucleus,  and  by  adding  those  two 
^Tilation.     We  shall   see  p:rounds  hereafter  for  ques-     disturbances  to"*ether. 


tioninfr  the  propriety  of  this  calculation. 

(19.)  Assumintif  that  Newton  intended  here  (as  he 
has  done  in  several  parts  of  Optics)  only  to  exhibit,  as 
fcr  as  he  was  able,  grounds  for  a  numerical  caku la- 
tum relaling"  to  the  subject  of  Tides,  but  not  bearing^ 
directly  upon  aiiy  of  its  specific  pha*nomena,  we  must 
allow  that  (in  spite  of  the  apparent  inconsistency  of  his 
eerrections)  it  is  a  wonderful  first  attempt,  Tlmt  it 
had  no  liirther  meaning;  will  be  sufhciently  evident,  not 
only  from  the  proposition  already  cited,  lib.  I.,  prop. 
66,  cor.  19,  but  also  from  an  examination  of  his  24th 
•position  of  the  third  book,  and  the  first  corollary  of 
27lh  proposition.  In  these  he  has  treated  the  ^ene- 
eiplanation  of  the  Tides  as  a  matter  of  Wave-theory 
an  rely,  (though  not  without  errors,)  particularly  in 
Sfftrd  In  the  interference  of  semidiurnal  tides,  and  in 
npkinini;  the  small  rise  and  fall  at  some  islands  in  the 
opCD  sea  by  the  oscillation  of  the  whole  mass  of  water 
Mtweeji  the  bounding  continents.  As  a  philosopher, 
Wt  coQceive  Newton  to  have  shown  himself  here 
■Bperior  to  his  successors. 

(20.)  In  explaininor  the  more  complete  equilibrium- 
iheory,  we  shall  not  confine  ourselves  to  the  methods  of 
Din  if  1  Bernoulli,  or  any  other  writer,  but  shall  present 
the  iheory  in  the  form  which  appears  most  convenient. 
The  problem  which  we  shall  conceive  to  he  presented 
to  us  for  solution  is  this:  suppose  the  earth  to  be  a 


(22.)  Our  first  eflTort  will  now  be  directed  to  the 
eslimation  of  the  disturbing  force  of  the  sun  upon 
the  water.     \\*e  shall  use  the  fbllowiniy  notation  ; — 

K,  the  mean  density  of  the  earth  s  spherical  nucleus: 
R,  its  radius, 

/-,  the  density  of  the  water  :  r,  the  radius  of  the 
external  spherical  surface  of  the  water  when  undis- 
turbed by  the  sun  and  moon. 

(The  density  is  supposed  to  he  estimated  by  the 
acceleration  which  a  cubical  unit  of  matter  acting  by 
its  attraction  during  a  unit  of  time  will  produce  in  a 
body  whose  distance  is  the  unit  of  cHstance :  the 
velocity  and  acceleration  being  referred  to  the  same 
units,) 

E,  the  whole  mass  of  the  earth  and  water. 

(?,  the  numerical  expression,  referred  to  the  same 
units,  for  the  acceleration  which  gravity  at  the  earth's 
surface  causes  in  bodies  falling  freely, 

.r,  I/,  £,  the  rectangular  coordinates  of  any  point  in 
the  fluid,  the  centre  of  the  spherical  nucleus  being  the 
origin,  and  z  being  parallel  to  the  line  joinings  the 
centres  of  the  sun  and  the  earth, 

D,  the  sun's  distance  :  D„,  the  sun's  mean  distance; 
P,  the  sun's  parallax  :  P„,  the  sun's  mean  parallax  i 
T^  the  periodic  time  of  the  earth's  revolution  round 
the  sun,  or  the  length  of  a  sidereal  year:  S,  the  sun's 
mass,  estimated   by  the  acceleration  which  it  will  pro- 


«2«rieal  solid  nudeus    either  homogeneous,  or  con-    ju^c  (in  ihe  same  iimnnerus  for  the  deusity.  above). 


D',  the  moon's  distance :  D',^,  the  moon's  mean  dis- 
tance :  P',  the  moon's  parallax  :  P'„,  the  moon*s  mean 
parallax  :  T',  the  periodic  time  of  the  moon's  revolu- 
tion  round  the  earth  :  M,  the  moon's  mass, 


'  Q^g  of  a  series  of  spherical  concentric  strata,  (each 

ifatum   having  the  same  density  and  the  same  thick- 

MKin  its  whole  extent,)  which  nucleus  is  covered  with 

water  :  and  suppose   the   disturbing  forces  of  the  sun 

and  moon   to  act  upon  the  water  :  to  iind  the  shape 

which  the  water  will  assume. 

Actual 

(23.)  The  distance  of  the  sun  from  the  point  whose  co-ordinates  are  j,  y,  z,  is  V{^*+y*+(I^— ^)^}»  ^^^  ^^^  thiTsim 
aitnictiofl  of  iJie  sun  upon  that  point,  according  to  the  law  of  gravitation,  is  —      ^ ~.     Tliis  force  is  in  tlie^p^^idrif 
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Tidea  and  direction  of  the  line  drawn  from  the  point  in  question  to  the  sun.  Our  expression  for  this  force  supposes  it  to  be  1^ 
^*T!!L/  estimated  as  an  accelerating  force  ;  the  statical  pressure  which  corresponds  to  it  may  be  resolved  into  three  pres-     ^ 

^"^^^^^^"^  sures  in  the  directions  of  x,  y,  « ;  and,  by  the  principle  that  accelerations  of  a  given  particle  are  proportional  to  ^ 
the  pressures  which  cause  them,  the  accelerating  forces  which  act  in  these  directions  may  be  deduced  from  the  j^ 
given  accelerating  force  by  the  same  laws  of  resolution  as  those  for  statical  pressures.  Thus  we  find  for  the  bri 
resolved  parts  of  the  sun's  accelerating  force  on  the  particle  in  question,  Th 


In  the  direction  of  x 


-Sx 


— Sv 
In  the  direction  of  y  ,   ^  ,    ,  ,  /^ ^7>1 


In  the  direction  of  z 


S(D-r) 


{z^i-y'+CD-r)*}!' 


Expan-  (24.)  Now  the  proportion  of  the  earth's  radius  to  the  distance  of  the  sun  is  extremely  small ;  and  the  value  of 

•ion*  of        X    V         2 

the  expres-       ^^  or  :l^,  is  necessarily  smaller.    It  will  be  allowable,  therefore,  to  expand  these  expressions  approximately, 

retaining  no  higher  powers  of  x,  y,  2,  than  the  second.  (Indeed  these  latter  terms  are  wholly  insensible  for  the 
sun ;  and  we  retain  them  only  because,  in  the  expressions  which  we  shall  infer  by  analogy  for  the  forces  of  the 
moon,  they  may  be  considered  sensible.)     With  this  restriction,  observing  that 


{j:«+yH(D-^»}5 
we  have 

«         ^              ,      ,        .        ^         —Sj     3Stz 
Sun  s  force  m  the  direction  of  x  =^-f^ fyT 

—  Sy    3Sv2 
Sun's  force  in  the  direction  of  y  =-j:^ jir 

c     ,   .        .     ,     ,.       .        ^         S     2Sz     S(6^«-3i^— 3y») 

Sun's  force  m  the  direction  of  2  =:fr;+  -^ztA r^x. '■^—' 

u      It  2ir 

Disturbing      (25.)  These  expressions  represent  the  whole  force  of  the  sun  upon  any  particle.     But  it  is  evident  that,  to 
'h"^s  °^     ^      ^^®  ^^^^^  which  disturbs  the  form  of  the  water  in  reference  to  the  position  of  the  earth,  we  must  not  use  the 
unoneTery  ^^^^  ^^^^^  of  the  sun  upon  any  particle,  but  the  excess  of  the  sun's  force  on  the  particle  above  the  sun's  force 
particle.      ^n  the  centre  of  gravity  of  the  earth.     In  order  to  find  the  sun's  force  on  the  centre  of  gravity  of  the  earth,  we 
must  multiply  each  particle  of  the  earth  by  the  force  which  acts  upon  it ;  we  must  add  together  all  these  pro- 
ducts, and  we  must  divide  the  sum  by  the  sum  of  all  the  particles  of  the  earth.     Now,  using  the  'expressions 
above,  (which  apply  to  the  earth  as  well  as  to  the  water,)  we  may  easily  see  that,  if  we  multiply  each  particle 

—  St 
of  the  earth  by  the  force  -j^i  and  add  all  the  products  together,  the  sum  will  be  0,  because  for  every  particle 

which  has  a  certain  positive  value  of  x  there  will  be  another  particle  having  an  equal  negative  value  of  or,  and 
their  products  will,  when  added,  destroy  each  other.     The  same  remark  applies  to  the  terms  depending  on  y,  r, 

X2,  and  yz.     But  it  does  not  apply  to  the  term  =-|  or  to  that  depending  on  a^,  y*,  and  z\ 

S 
(26.)  Now  for  the  term  =rj  we  have  only  to  remark  that,  upon  multiplying  it  by  each  of  the  particles,  adding 

g 
all  the  products,  and  dividing  the  sum  by  the  sum  of  the  particles,  we  again  obtain  —.     For  the  other  terms  we 

may  proceed  thus : — The  sum  of  all  the  products  of  each  particle  by  its  value  of  z*,  throughout  the  sphere,  will  be 
the  same  as  the  sum  of  the  products  of  each  particle  by  its  value  of  or"  or  y*,  because,  supposing  the  sphere  at 
one  time  divided  by  planes  perpendicular  to  2,  and  at  another  time  by  planes  perpendicular  to  x  or  y,  the  sec- 
tions for  similar  values  of  j;,  y,  or  2,  will  be  similar.     The  sum,  therefore,  for  62*  will  be  equal  to  that  for  8j;*+ 

3y",  and,  therefore,  that  for  62'— 3jf* — 3y*  will  be  0.     The  only  remaining  term,  therefore,  for  the  sun*s  force  on 

g 
the  centre  of  gravity  of  the  earth,  is  — ,  in  the  direction  of  2. 

(27.)  Subtracting  this  term,  therefore,  from  the  force  in  the  same  direction  upon  the  particle  under  considera- 
tion, we  have  the  following  expressions  for  the  sun's  disturbing  force, 

T     t-    J.       .        r  — Sj7     3Sx2 

In  the  direction  of  x 


In  the  direction  of  y 


— 3y     3S7/2r 
D*        D* 
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In  the  direction  of  z 


(29.)  We  shall  now  proceed  to  investig^ate  the  form  which  the  water  covering'  the  solid  nucleus  will  receive  fro m  The  den 
action  of  these  Ibrces  in  addition  to  the  attraction  of  the  nucleus  and  the  mutual  attraction  of  the  jrarlicles  of  sity  of  the 
*f.     And  first  we  may  remark  that,  if  ihe  attraction  of  ihe  particles  of  the  water  is  insensible,  (or  if  the  deii-  tl^tit^  »"?- 
of  the  water  is  insensible  in  comparison  with  that  of  the  nucleus,)  the  problem  is  very  simple,     Referriug  to  Jj^Ji^J^j^t 
«Jtir  Treatise  on  the  Figure  of  the  Earth,  section  2,  artkie  7,,  we  find  that  the  condition  for  tlw  possibility  of  Maihema- 
equilibrium  of  the  water  is  that  Xdjc-^-Ydy  +  Zd::  shall  be  a  complete  ditfereiitial,  or,  in  more  correct  langiiagie,  ticiil  condi- 

dU  dV  dXJ  tion  which 

tb«t  it  fihaU  he  possible  for  us  to  find  some  function  U,  such  that  -j-=X,  -r  =  Y,  -r-  ^Z  ;  X,  Y,  Z,  being  the  determines 

dx  dy  dz  the  form  of 

whole  forces  iji  the  directions  of  j,  y,  z.     In  article  9.  of  the  same  Treatise  it  is  shown  that,  when  the  forces  are  the  fluid 
produced  by  attTaciion  to  any  number  of  particles,  this  condition  is  always  satisfied  ;  and,  therefore,  it  is  satis-  when  in 
fied  here  (which  will  also  be  easily  seen  on  substituting^  the  expressions  which  we  shall  immediately  exhibit).  ^^.^^"" 
In  article  6.  of  the  same  Treatise,  it  is  proved  that  ihe  form  of  the  external  surface  will  be  determined  by  making 
Xitr  +  Yrfy  +  Zf/j^O,  or  U^C.     To  apply  this  now,  we  must  add,  to  the  expressions  above,  the  resolved  parts 
of  the  attraction  of  the  nucleus.     That  attraction  is  the  same  as  if  all  the  matter  of  the  nucleus  were  collected  at 

centTe;  ;ind  it  is,  therefore,  —  ,!^  j^„<_lZ*'      '^^  resolved  parts  in  the  directions  of  jr,  y,  -r,  are  resjjectively 


r 


3  '  jr^+^-f ; 


4t 


R'Kj: 


4ir 


R"Ks^ 


Hence  the  whole  forces  acting  on  any  particle  of  the  water  are 

dy  3  *  Cr^+y'-^z»)i     IP 


4?r  R«E;i 


— =X=^— 

ds  3*(f^+/+0^ 


Prom  these  we  easily  find 


dz'^    ^  ^  3  '  Cjr*+i/"^p)3    "d^ 


S(6^*-3j'-3/) 
2D^ 


-._4^  R'K 

^  3  •  (a;-+y  +  z')* 


+  2D»  ^  2D* 


■d  the  equation  to  the  external  surface  of  the  water  will  therefore  be 

R'K 


C-'t 


Equitiou 
to  the  Hur- 
fac€  of  ibe 
water. 


We  may  remark,  that  the  very  same  equation  would  have  been  obtained  if  we  had  considered  oidy  the  dis- 
tfbinj^  force  which  acts  in  the  direction  of  a  tangent  to  the  Etirth's  surface.  For,  the  equation  which  we  have 
wk\  tor  the  external  surface  amounts  to  this,  that  the  whole  force  is  perpend ictiiar  to  the  external  surface. 
T!iffetbre  the  inclination  of  the  surtace  of  the  water  to  the  surface  of  the  sphere  will  depend  entirely  on  the  pro- 
J^mion  of  the  tantpcntial  force  to  the  tbrce  directed  towards  the  centre  of  the  sphere.  The  only  lani^ential  force 
bthe  tangential  disturbing  force,  which  must  therefore  be  retainefi ;  hut  the  force  directed  to  the  centre  of  the 
sphere  consists  of  the  attraction  of  the  sphere  and  the  minute  disturbing- force  ;  and  it  is  indifferent,  for  the  in  c  Una - 
liQa  of  which  we  have  spoken,  whether  we  retain  that  minute  portion  or  not.  If  we  retain  it,  we  consider  all  the 
finoes;  if  we  omit  it,  we  use  no  disturbing  force  but  that  which  is  tatie^entiaL  We  shall  see  hereafter  that  a 
floiilar  rule  is  true  when  we  consider  the  forces  producing:  the  inoiion  of  the  sea. 

(29.)  Since  the   difference   of  the    form    from  a  spherical  form    will    be   exceedingly   small,   we   may   for  Expuneion 
(i*+y*-f  i*)*,  which  is  the  distance  of  any  point  at  the  surface  from  the  sphere's  centre,  put  r-f  7  (then  q  is  the  »^PPo«intr 
dcvalion  of  the  water  above  the  heit^ht  which  it  would  have  had   if  undisturbed  by  the  attraction  of  the  sun)  i  jig-^^  u^^i^. 
mdiD  subatituting  this  expression  in  the  first  term  on  the  rigfht  hand  side  of  the  equation  we  may  neglect  the  from  & 
iqure  of  y ;  and  in  substituting  it  in  the  factors  of  the  other  lernis,  which  are  exceedingly  small,  we  may  omit  »phcre 
q  entirely.     In  these  smalJ  terms,  therefore. 


2s—  j:*— ^«-  2«"  ^  (t^— ?»)  =32'  -  r", 
z(25«"'3i:^-3/)=r^(22*-3(i*-^')l  =  2C5i'-3r'); 


and  10  the  larg^er  term 


Substituting,  ihe  equation  becomes 


(x'+/+*')* 


1 


1 
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Wares. 


C_-RK^---j+— 2JJ.        +         2iy        '  J 

3*^C     ,      Sf*       iS(3«'-r')      Sg  (5a'-3r')\  Eq 

TV 

which  will  be  more  conveniently  written 

(30.)  In  order  to  determine  the  value  of  C,  we  must  observe  that  the  whole  volume  included  within  the 
external  surface  of  the  water  is  equal  to  the  sphere  whose  radius  is  r,  and  therefore  if  we  estimate  the  sum  of  all 
the  ^an titles  of  water  which  are  raised  above  the  surface  of  the  sphere,  (depressions  below  the  surfiwie  being 
considered  negative,)  that  sum  will  =  0.  Now  conceive  that  there  is  traced  upon  the  surface  of  the  sphere  a 
series  of  circles  at  small  distances,  resembling  the  parallels  of  a  terrestrial  globe,  the  poles  of  all  the  circles  being 
at  the  point  which  is  nearest  to  the  sun,  or  z  having  the  same  value  through  the  whole  circumference  of  each 
circle.  Let  0  be  the  angle  made  by  the  axis  of  z  with  the  line  drawn  from  the  centre  of  the  sphere  to  any  point 
of  one  of  these  circles,  6+ J0  the  similar  angle  for  the  next  circle.  The  surface  of  the  sphere  included  between 
these  two  circles  will  =2T.rsine.r^e  nearly,  and  therefore  the  volume  of  water  elevated  above  that  ring  upon 
the  sphere  =2T.9.r*  sin  0.50  nearly  ;  which,  since  z=r  cos6,  is  =:—2vqr.hz  nearly.  We  have,  therefore,  to  find 
the  sum  of  all  the  values  of 


or  to  find 


^f  2tCV— ^  f  JS(33'-0      S(5.'-3r'.)l 
J/'''^'^     211>kJ.I       2D»       "^         2D*         J 


▼ation  of 
the  water. 


through  the  whole  extent  of  the  sphere ;  that  is,  between  the  limits  z=— r,  «=  +r.     The  value  of  this  integral 
Expression  is  —  4tCV*.     Making  this  =0,  we  have  C'=:0,  and  therefore 
for  the  ele-  '^  ' 

_     3r«       jS(32*-r«)      Sr(52«-3r«)| 

^"^4irR»K  I       2D*       "*■         2D*        J' 
or 

=47^  {A^  (3cos«fl-lj+-^.  ±,.co.O  (5  cos'e-3)}. 

(31.)  In  order  to  put  this  expression  into  a  form  adapted  to  numerical  computation,  we  must  deliver  it  from 
the  quantities  K  and  S.     First,  to  remove  K :  since  —^ —  is  the  volume  of  the  nucleus, —  is  its  mass, 

3  *5 

expressed  by  the  acceleration  which  it  would  cause  at  distance  1,  as  we  have  assumed  in  (22.) ;  and,  therefore, 
— ^ —  is  the  acceleration  which  it  would  cause  at  the  surface  of  the  water  ;  but  this  acceleration,  being  that  of 

ordinary  falling  bodies,  is  expressed  by  g :  therefore  — -77—.  =  — •     Secondly,  to  remove  S.    In  our  treatise 

4ir  Iv''  K       g 

on  Physical  Astronomy,  page  655,  equation  (24.),  it  is  sho\%ii  that  T=  ;  which  will    be   expressed 

^(M-l-m) 
in  the  notation  of  this  Treatise  if  we  remark  that  a  is  the  mean  distance  of  the  revolving  body  =:D„;  and  that 
M  +  m  is  the  sum  of  the  masses  of  the  two  bodies,  which,  as  the  earth  is  very  small  in  comparison  with  the  Sun,  will 

not  sensibly  differ  from  S.     T  is  the  periodic  time  =1  year.     Thus  T=   ^\.'",  or  rw  =-?^  i    ^^^    therefore, 

a/S  D^       T^ 

S       /D^Y   4ir»       ^,       r        .    „      ^       ,  ^        , 

gi  =(  -g  1  .  -=5-.     Also  g-=sin  P.     Thus  the  expression  for  q  becomes 

Elevation  2ir*r'    /  D.V    , 

expressed  T^T"'  (  17  )  -{3  COS*  0—1  +  sin  P.  cosO.  (5  Cos"  (9— .3)}. 

in  a  form  ^9       \  ^  / 

eolation,  ^h'^  expression  is  in  a  form  entirely  fit  for  calculation ;  it  is  only  necessary  to  remark  that  the  same  units  must 
be  used  throughout :  thus,  if  g  expresses  the  acceleration  in  inches  produced  by  gravity  in  one  second  of  time, 
r  must  be  expressed  in  incli^,  and  T  in  seconds  of  time.  To  avoid  the  introduction  of  very  large  numbers,  we 
may  make  use  of  the  elements  of  the  moon's  motion.     The  same  equation  of  Physical  Astronomy  (neglecting 

the  perturbations  of  the  moon)  gives  us  T'= ,   /'  a^ r-     ^^  t^e  moon's  mass  be  —  part  of  thm 
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~*  ^  or  M=-.  -J-  :  then  T^=        4,r.k     y/^lV  '^'"  "^'^  iTR^e S^^ 

"^  9=^!•(l+•~)•^^r.(^)^{3cos«0-l+smP.cos0(3cos•^ 

==^ /^'^\  (sin  P'J^  r/^y.  {3  co8«e— 1 +8in  P 

If  we  suppose  the  nioon*s  mass  —  of  the  earth,  and  give  the  values  commonly  adopted  for  the  other  quantities, 
dus  hecomes 

where  the  earth's  mean  semidiameter  is  expressed  in  English  feet.     Performing  the  numerical  computation 
ipon  either  of  these  expressions,  the  formula  becomes 

/D  V 

g=0-2710  foot  xf  ^j  .{3co8«0— l+sin8"-7.cos0(5co8«0-3)}, 

or  =0*2710  foot  x  (-^)  X(3cos«e-l), 

the  last  part  of  the  preceding  formula  being  quite  insensible. 


Calculation 
of  the  elc- 
ration  of 
the  water. 


(32.)  Omitting  for  the  present  the  consideration  of  the  factor  f  -jT  )  >  which  never  differs  much  from  1,  we 

find  that  the  greatest  positive  value  of  the  formula  (denoting  elevation  of  the  water)  occurs  when  0=0,  or 
0=180**,  for  which  cases  3  cos' 0— 1=2,  and  the  elevation  of  the  water  =0'542  foot.  Now  0  is  the  angle  con- 
tiined  between  the  line  drawn  from  the  earth's  centre  to  the  sun  and  the  line  drawn  from  the  earth's  centre  to 
aoy  point  on  the  surface  which  is  under  consideration.  Consequently,  the  value  0=0  belongs  to  that  point 
of  the  earth's  surface,  or  of  the  surface  of  the  water,  which  is  immediately  under  the  sun  ;  and  the  value  0=  180^ 
bdoogs  to  that  point  of  the  surface  of  the  water  which  is  farthest  from  the  sun.     The  sun's  action,  therefore,  Greateat 

I      wmid  raise  the  water  0*542  foot  on  that  side  which  is  next  to  the  sun,  and  also  on  that  side  which  is  farthest  eleyation. 

I      ftoDi  the  sun. 

f 

[        ^)  The  greatest  negatrve  value  of  the  formula  (denoting  depression  of  the  water)  occurs  when  0=90^  for  Greatest 

.       ibh  case  3  cos*  0—1=— 1,  and  the  depression  of  the  water  is  0*2710  foot.     Now  0  is  =90°  for  all  those  depression. 

[       |ni  of  the  surface  of  the  water  which  are  determined  by  making  a  plane  to  pass  through  the  earth's  centre 

1  IBpendicular  to  the  fine  joining  the  earth's  centre  with  the  sun.  The  sun's  aution,  therefore,  would  depress 
ie water  0*2710  foot  in  the  zone,  surrounding  the  earth,  which  is  intermediate  between  the  point  under  the 
•■  and  the  point  that  is  farthest  from  the  sun. 

(S4.)  It  appears,  therefore,  that  the  elevation  of  the  water  produced  by  the  sun  on  one  part  of  the  earth, 

'tee  the  elevation  is  greatest,  is  double  of  the  depression  produced  on  other  parts  where  the  depression  is 

fitttcst.     Suppose  now  that  the  water  always  assumes  the  form  which  we  have  found,  and  that  the  earth 

iwolvcs  within  the  coating  of  water.     (This  supposition,  absurd  as  it  is,  is  the  only  one  upon  which  it  is 

posible  to  apply  the   equilibrium-theory.)     And  suppose  an  observer  to  be  stationed  upon  a  small  island 

projecting  above  the  water,  and  to  watch  there  the  rise  and  fall  of  the  surface  of  the  water.     To  fix  our  ideas, 

rappose  the  earth's  axis  of  revolution  to  be  perpendicular  to  the  line  joining  the  sun  and  the  earth,  and  suppose 

tbe  observer  to  be  at  the  earth's  equator.     Then,  in  the  course  of  a  revolution,  he  will  be  carried  successively  Elevation 

through  the  point  which  is  nearest  to  the  sun,  through  the  zone  intermediate  between  the  point  nearest  to  the  ^PP?^®'^^^^ 

wn  and  the  point  most  distant  from  it,  through  the  point  most  distant  from  the  sun,  again  through  the  dcnreaaion 

intermediate  zone,  and  to  the  point  which  is  nearest  to  the  sun.     He  will,  therefore,  have  been  carried  twice 

through  the  part  where  the  elevation  is  greatest,  and  twice  through  the  part  where  the  depression  is  greatest. 

He  greatest  elevation,  as  we  have  found,  is  double  of  the  greatest  depression.     From  this  circumstance  many 

posons  have  imagined  that,  in  all  tides,  under  all  local  circumstances  whatever,  the  line  of  mean  water,  or  the 

line  at  which  the  surface  of  the  water  would  stand  if  undisturbed  by  tidal  action,  is  to  be  found  by  taking  a 

line  whose  height  above  low  water  is  one-third  of  the  height  of  high  water  above  low  water ;  so  that  the 

deration  of  high  water  above  that  line  will  be  double  the  depression  of  low  water  below  it.     This  (as  we  shall 

afterwards  show)  is  inconsistent  with  the  laws  of  Waves  on  deep  water,  upon  which,   without  doubt,  the 

phenomena  of  Tides  depend  entirely :  but,  moreover,  it  is  inconsistent  with  the  equilibrium- theory  itself. 

For,  to  ascertain  the  mean  height  of  the  water,  we  must  not  suppose  the  sun  and  moon  actually  removed  from 

TOL.  ▼.  2  L* 
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ntotfid  our  system,  but  we  must  suppose  an  estimation  to  be  made  of  the  form  'which  the  water  would  assume  under  ^ 
,  ^^T!?*^  ^c  action  of  their  mean  ibrces ;  and,  considering  this  as  the  mean  state  of  the  water,  we  must  compare  the  ^ 
^*^^[^^  disturbed  state  with  this,  in  order  to  ascertain  3ie  true  Talue  of  the  disturbance  from  mean  state.  Now  tke  ^ 
ibotemean  ^^^^  elevation  of  the  water  at  our  ima^nary  island,  under  the  sun^s  mean  action,  will  evidently  be  found  by  ^ 
really  equal  supposing  the  earth  to  turn  uniformly  round,  by  taking  the  actual  elevation  of  the  water  in  each  momentary  Ui 
tothede-    position,  and  by  taking  the  mean  of  all  those  actual  elevations.    Putting  A  for  the  coefficient  0*2710  fixit  H 

^^  ^("rf  )>  *^®  elevation  of  the  water,  above  the  position  which  it  would  have  had  if  no  sun  existed,  is 

A  (3  cos*  d  - 1)  :  and  if  the  sphere  turns  uniformly  round,  B  will  pass  uniformly  through  all  the  values  from  0 
to  2ir :  we  have,  therefore,  to  find  the  mean  of  all  the  values  of  A  (3  coi^©— 1)  when  d  increases  uniformly  from 

0  to  2r.  Putting  it  under  the  form  a|-  (l+cos2e)-lN  ©^  Al|-  +5003 26 |,  and  remarking  that,  while  0 
increases  from  0  to  2t,  cos  26  goes  through  equal  positive  and  negative  values,  the  mean  is  -—.'  And  this  is  the 
elevation  (^  the  water  under  the  action  of  the  sun's  mean  force.  Subtracting  this  from  the  actual  elevation,  or 
A(3cosPd — 1)9  we  have  for' the  effect  of  the  periodic  tidal  force  A(  3 cos* 0—-J.    The  greatest  tidal  elevap 

tion  is  found  by  making  0=0,  or  180^,  or  cosF  &=  1,  and  is  therefore  Ax-:  the  greatest  tidal  depression  is  found 

3  ^ 

by   making  0=z9O°,  or  cos  0=0,  which  gives   tidal  elevation   = —A  x  5,  or  tidal  depression  =r A  x -.     The 

greatest  tidal  elevation,  and  the  greatest  tidal  depression,  are  therefore  equal,  even  on  the  equilibrium-theory. 

Eleration  (33.)  We  shall  now  proceed  to  investigate  the  effect  of  the  moon  upon  the  water,  still  supposing  the  density 
produced  of  the  water  to  be  insignificant  in  comparison  with  that  of  the  earth.  The  expression  of  (30.),  mutatis  mutandiSf 
by  the  ^m  apply  to  the  elevation  produced  by  the  moon  :  supposing  here  that  e'  is  the  angle  between  the  line  drawn 
moon.  £y^j^  ^  earth's  centre  to  the  point  under  consideration,  and  Uie  line  drawn  from  the  earth's  centre  to  the  moon. 
Putting  <f  then  for  the  elevation  produced  by  the  moon, 

M 


{2^(8co8»e'-l)+g-,.^,cose(5cos*e'-3)  } 


4fl- 
To  reduce  this  to  calculation  we  must  remark  that  —  R*Ks  earth's  mass=nx  M ;  and  therefore 

3 


_3r^ 

4» 


3r^  M  f*         1         /  r  Y  /D'^V      1        /  .       V  /D' \» 


The  numerical  value  of  this  depends  entirely  upon  the  value  of  n,  or  the  proportion  of  the  earth's  mass  to  the 
moon's.     If  (as  we  supposed  before)  n=:80,  and  rsr  20900000  feet,  the  expression  becomes 

ff=:~^(sm  57' .  1"J{^J  {scos*  d'^l  +  (sin  57M")  ^  cos  6'.  (5  cos*  ff-3)j 

=0-5959  footxr-0-r)><(3  cos*  0'-lJ+O-OlOO  foot  xr^Yxcos(y.(5cos*e'-3). 

If  we  supposed  the  moon's  mass  to  be  Vir  ©^  ^«  earth,  (which  is  very  nearly  the  supposition  of  Newton,) 
numerical  coefficients  would  be  respectively  1*1918  foot  and  0*0200  foot.     The  phsnomena  of  nutation  (  ui 

a     50  *  3\ 

the  numbers  in  the  Figure  of  the  Earth,  page  235,  and  supposing  -  =- ]  give  n=82. 

o      9 '2b/ 


EleTAtion        Whichever  of  these  values  of  n,  or  of  any  interipediate  to  these  two,  we  decide  on  adopting,  it  is  clear  .. 
•J^         the  last  term  of  the  formula  is  insignificant;  its  greatest  numerical  values,  when  n=80,  being  ±  0*02  fo( 
SlSride'*'*   We  shall  therefore  omit  the  consideration  of  it  in  future.     We. may  remark  that,  theoretically  considered, 
nest  to  the  meaning  is  that  the  water  is  raised  a  little  higher  on  the  side  next  to  the  moon  than  on  the  side  most  distaxit 
moon  than  fxom  the  moon.     For  when  6^=0,  cos  &   is  positive,  and  the  term  cosO'  (5  cos*0'— 3)  is  numerically  add««I 
on  the         ^  3  ^jQgi  Qt^l^  which  is  also  positive :  but  when  (y=180%  cos  e'  is  negative,  and  the  term  cos  ff  (5  cos*  0'-S>  : 
•ide?"**      ^  numerically  subtracted  from  3  cos*  6'— 1,  which  is  positive.     In  the  intermediate  zone,  cos  a'ssO,  and  (bm 
I  TMtiffai-    ^^^'  ®^  *^®  water  is  not  altered  by  this  term. 

poiing^"         (36.)  We  shall  defer  the  examination  of  the  effects  of  the  variations  of  r=^,  of  the  composition  of  the  effects  of 

thedenilty  . 

of  the         the  sun  and  moon,  and  of  their  positions  in  declination,  &c.,  and  shall  proceed  to  investigate  the  elevation  of  ih^ 

water  not    water  on  the  supposition  that  the  density  of  the  water  is  not  insignificant  in  comparison  with  that  of  the  caiilb- 

*>^*kP^fi-     The  modificntioo  which  this  produces  in  the  theory  is,  that  the  attraction  oi  the  water  upon  its  own  particles  miU^ 
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be  fimnd*  The  problem  now  becomes  very  similar  to  that  of  the  Figure  of  the  Earth,  and  we  ^lall  solve  it  in  the  TtdM  «Dd 
aanw  wmy,  luimely,  synthetically,  by  supposing  the  form  to  be  cpheroidal,  and  showing  that,  with  proper  pro-    Wavei. 
portioii  of  the  axes,  the  equations  of  equilibrium  will  be  satisfied.    For  the  developments  of  the  formulae  ^^^^v^^^ 
Nquiale,  we  shall  refer,  for  the  most  part,  to  the  article  on  the  Figurk  or  thb  Eaeth* 

(87.)  We  shall  assume,  then,  that  the  form  of  the  external  surface  of  the  water  is  that  of  a  prolate  spheroid^  Method  of 
Us  axis  being  directed  to  the  sun  (omitting,  for  the  present,  the  forces  of  the  uhmhi).    And  we  shall  consider  ^p^/><:tiiig 
tlttl  Uie  forces  which  act  on  the  water  are,  the  attraction  of  the  spherical  nucleus,  the  attraction  of  the  water,  a^tS^a^ 
whose  interior  boundary  is  spherical  and  whose  exterior  boundary  is  spheroidal,  and  the  disturbing  forces  of 
the  mm  found  in  (27.).     As  the  attractions  of  the  particles  of  water,  as  well  as  all  other  attractions,  satisfy  the 

eiMiditiooX=:-r-,  Y=--7-,  Z  =:-;-,  it  will  only  be  necessary  for  us  to  determine  the  forces  which  act  on  the 
ax  ay  dz 

urticles  at  the  surface,  to  find  from  them  the  expression  for  U,  to  form  the  equation  U=zC  for  the  exterior  sur- 
■oe,  and  to  try  whether  this  equation  can  be  made  to  coincide  with  the  assumed  spheroidal  equation. 

(88.)  The  attraction  of  the  water  upon  a  point  at  its  sur&ce  will  be  found  by  subtracting  the  attraction  of  a  Attraetimi 
Wk  equal  to  the  spherical  nucleus  from  the  attraction  of  the  spheroid  of  water  supposed  entire.  Let  the  semiaxis  of  an  entiie 
rfAe  spheroid  in  toe  direction  of  r,  or  towards  the  sun,  be  6 ;  the  semiaxes  at  right  ang^  to  this  (or  in  the  plane  ■P^®>'<>^  ^ 
rf»,|,)  h  (1— 0«  Comparing  this  with  the  assumption  in  the  Figure  or  the  Earth,  sec.  iL  art.  80.,  it  is  evident  ^^**'' 
Ait  the  formuls  of  article  32.  of  that  treatise  will  apply  here,  if  we  put  —4:  for  c,  and  omit  the  terms  depending 
Mctntrifugal  force.     Thus  we  have,  for  the  attraction  of  the  watery  spheroid  supposed  entire, 

In  the  direction  of  JT,  ""T^l  ^'^'X^)* 

In  the  direction  of  y,  — ~  hi  1  +-   f  \y 

4r    /       4    \ 
In  the  direction  of  z,  — —  ifl— 7-fJ2. 

Ik  attraction  of  a  sphere  of  the  same  density  whose  radius  b  R  would  be 

In  the  direction  of  or. 


8         (»'+»»+z»)l 


In  the  direction  of  y, 


In  the  direction  of  z, 


y 


At  > 


i;  hltncting  these  from  the  former  we  obtain  for  the  real  attractions  of  the  water, 

In  the  direction  of  j,     -~  jt  f  l+lAx+^itR* 
3     \       o   y        3         I 


(^+y'+20' 
y 


In  the  direction  of  y,    —-^  k  (1  +---n  y +^  k  R 

In  the  direction  of  r,     -  '^  it  A  — i  A  r  +  If  it  Rs ^ 

(89.)  The  attractions  of  the  spherical  nucleus  of  earth  will  be 
In  the  direction  of  Xj 


Attraction 
of  the 
water  co- 
rering  the 
spherical 
nucIeuB. 


4ir 


In  the  direction  of  y, 


In  the  direction  of ; 


Attraction 
of  the 
nucleus  of 
earth. 


4t 
— -—  KR'- 
3         («»+y'+z«)i 

.4»KR»— L— . 

3       (^+y+o* 


Gaibming  these  with  the  attractions  of  the  water  found  above,  and  with  the  sun's  disturbing  forces  found  in  Whole 
(^•X  omitting  the  last  terms  of  the  latter,  we  have  force  which 

acts  on  the 


or 
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Z=-$Afl-lA,-T(K-*)R» '- i+S?.  ■! 

(40.)  The  equation  11=0  becomes  therefore  ^ 

8*i        2         +*^-         5  ;  +tC^-*)  (x«+y«+r')*  ^  2D»^^'      "^    ^^"^ 

S^Abw-       '^  ^*  ""^  (**+»*+  2*)*=r+  y,  and  retain  the  first  power  of  q,  only  in  those  terms  which  are  not  multiplied 

fteede-       ,  S  , 

doMd  fi«m  oy  f  or  -=r,,  we  obtam 
thefoiGO.  *** 

4«,  f»*  .        ,   ,»*-8«M   .4»(K-*)R»    4»(K-»:)R»   .    S   ^„ ,      _     _ 

4»  f ,    .  (K-*)R*i  4t.  f»  .  4r  (K-*)  R»     _  .   tAxk  ,      S  )  ^„  ,   __ 

The  equation  to  the  prolate  spheroid  is  __^^+_s=l,  or  a:«+y"+2  f  (««+yO  +5*=^'-     And  the  point 

now  to  be  determined  is,  whether  this  equation  can  be  made  to  coincide  with  that  above.     Putting  r+9  for 
(j^+y*+2*)*i  an<l  omitting  q  in  the  term  multiplied  by  4:,  this  equation  becomes 

or  2r9=:6«-.(l+i.f),*+|.:(8.^^»0: 

and  thejrefore  in  the  prolate  spheroid 

formfoimd  "^^  expression  is  evidently  of  the  same  form  as  that  found  above  from  the  condition  of  equilibrium :  and  it  will 
to™  p^  exactly  coincide  with  it  if  the  two  terms  on  the  right  hand  side  of  one  are  respectively  equal  to  the  two  terms  on 
tible.  the  right  hand  side  of  the  other.     The  comparison  of  the  first  terms  gives  the*value  of  C ;  the  comparison  of  the 

second  terms  gives  the  equation 

4»*        S  _4»f      (K-ft)R'| 

15"^'*"2d!-t\*+    ^    r- 

From  the  latter, 

2D.-^^  I  9        15'*"9'        f*        J       3^'|l5'         Sr*      / 

A  ^         S  1 


2D'*4t  (2*.(K-A:)R'i 

8-115+-37— r 

EUlptlclty  The  spheroidal  form  is  therefore  a  possible  form  of  equilibrium,  and  the  proportion  of  the  axes  must  be  1 :  1  —  f  , 
determined  ^here  f  has  the  value  just  found. 

r 
(41.)  The  value  of  q,  found  above  from  the  properties  of  the  spheroid,  is  — -  (32*-r*)  +  constant ;  which  eon- 

stant  will  be  found,  by  the  reasoning  of  (30.),  to  be=0;  and  therefore  ^=-- (3s*- r^.     Substituting  the 

value  of  ^, 

_S      15r»        /Qt    ^ 

^^2D» '  4»{2it/+5(K.it)R«}'  ^^'     "^^ 

15r| S 

-  4T{2ib'+5CK-it)R«}'  2D«  *  ^^  ^^'  ^"^^• 

To  reduce  this  to  a  form  fit  for  calculation,  we  may,  as  before,  put  —  =  ( "ff  )  *  t5"  '   ^®  remove  K,  we   must 
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Bd  lemark  that  the  attraction  is  nearly  the  same  as  if  the  whole  mass  were  united  at  the  centre  of  the  sphere ;  but  1}^»  ^^ 
I.  '^  Wave*. 

I*'  tlie  whole  mass  (omitting  small  quantities)  is  —  /(r*— R»)  ifc+R*KJ :  its  attraction  on  a  point  at  the  surface  ^^^^'^'^^ 
* .  of  the  water  is  therefore  -^.  Jib* -j- (K— it) --j|-l,  which  (as  before)  must  be  made=:^:     therefore  K= 


— 7 4 .  \iit»  ^^^  ^®  expression  for  q  becomes 

*'{t'+0-k)? 


'^9 


^r'-^'i'-^y 


If  the  depth  of  fluid  covering  the  solid  nucleus  be  small,  r  may  be  considered  s=R,  and  then  Ezpretdoa 

foreleT»- 


7=-=- (  t7  J     ST  (  ^^*  •phmold. 


*      K 


k 


(42.)  When  the  density  of  tlie  fluid  is  insignificant,  -^=0,  and  the  expresrionfor  q  beemnes 
8  we  have  found  before.     When  the  density  of  the  fluid  is  equal  to  that  of  the  solid  nucleus,  ^  =l9  &nd 


,=^(^)-.<,c-,-., 


5 
or  it  is  equal  to  the  former  result  X  —  *     This  remarkable  difference  is  produced  entirely  by  the  attraction  of 

die  elevated  portions  of  water  and  the  diminution  of  attraction  where  the  water  is  depressed.     Converted  into 

lunbers,  this  value  becomes  0*6775  foot  x[-r^  )•  (8cos*d— 1)  :  and  the  whole  difference  between  the  eleva- 

tioos  of  high  and  low  water  is  2*0325  feet     This  result  nearly  coincides  with  Newton's,  as  it  ought    The  cir- 

k        2 

Qunstances  of  the  earth  and  water  will  be  represented  most  nearly  by  taking  — -  ^^f*     ^®  ^^^™®  results  as  to 

K.       11 

k  proportion  of  the  elevations  found  on  different  assumptions  of  the  proportion   of  the  densities  of  earth  and 
*&ter,  which  we  have  found  for  the  effect  of  the  sun,  apply  in  all  respects  to  the  effect  of  the  moon. 

(43.)  We  shall  now  consider  the  effect  of  the  combination  of  the  tides  produced  by  the  Sun  and  the  Moon ; 
^  place  of  observation  being  at  any  point  on  the  earth's  surftice,  which  is  supposed  to  be  carried  round  by 
^  earth's  daily  rotation,  while  the  form  of  the  water  continues  the  same  in  respect  of  the  positions  of  the  Sun 
^>)d  Moon ;  and  the  positions  of  the  Sun  and  Moon  being  any  whatever.     For  simplicity  of  notation,  we  shall 

piitS'forthefactorof(-~  j.  (3cos*0— l)in   the  expression  for  the   Solwr  Tide,  and   M'  for  the  factor  of 

/lyv  P        D        P'        D' 

I  ly  J.  (Scos*^  — 1)  in  the  expression  for  the  Lunar  Tide;  also  we  shall  put  —  for ~, and  =7-  ^^^  t^T'  *^ 

vihich  they  are  almost  exactly  equal. 

(44.)  In  figure  1,  let  p  be  the  pole  of  the  earth,  t  the  place  at  which  the  tide  is  observed,  u  the  point  to  Combiiui* 
which  the  moon  is  vertical,  v  the  point  to  which  the  sun  is  vertical.     Then  the  elevation  of  the  water  at  /  is  tion  of 

/P'  V  yP  \*  Lunar 

M'f  JpV(3cos«/u-l)+S'f^V(3cos««i;-l).  Tldet. 

Draw  a  meridian  pw  fixed  in  space,  and  draw  meridians  through  /,  v,  v ;  let  ;,  m  be  the  celestial  right  ascen- 
.iioDs  of  the  sun  and  moon,  and  /  the  terrestrial  longitude  of  the  place,  as  measured  from  that  fixed  meridian ; 
•1  fi  the  celestial  declinations  of  the  sun  and  moon,  and  X  the  terrestrial  latitude  of  the  place.  Then  cos  iu=s 
■nX.sn/i+cosX.cos/x.  cos^— m:  cos  <t;=sinX.8in  o'+cosX.cos^.cos /^j;  and  the  elevation  of  the  water  is 


Tld«saiid 


TIdMOf 

fpe- 
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M'f  =;- j-Ul— Ssin'X)/-  cos'/x  — 1  j+  -sin  2X.  sin  2/i«cos  I- m+- cos" X.  cos« /x.cos  2. /— m| 

+  81— \|(l-38in"X)/-— cos"(T— 1  j+— sin^^         2(r.  cos  r^4.— cos*X.cos"(T.cos2.r^J 
of  which  the  diflerent  parts  may  be  more  advantageously  combined  in  the  following  form  : 
(1  -3  «n«  X) .{M'(^y.(|  008" ;.-  l)+S^|-y.(^|  COS.  c- 1)} 

+— -sin2X.|MM  —  Vsin  2fi.  cosi— m+S'f  p"  )•  sin  2(r,  cos /— ^j 

+  -^  cos'X.|Mm  —  j.  cos*/x.co8  2./— m+sY— J.  cos"  flr.cos2./-f |- 

We  shall  consider  the  different  terms  of  this  expression  in  order. 

(45.)  The  first  line  does  not  depend  upon  /,  m,  or  s,  and  is  therefore  independent  of  the  right  ascensions  of  the 
sun  and  moon  or  the  hour  of  the  day.  It  does  not  therefore  represent  a  Tide  in  the  ordinary  sense  of  the 
word.  Nevertheless  it  depends  upon  /x  and  (t,  and  therefore  will  vary  with  the  variation  of  the  declination  of 
the  sun  and  moon.  But  it  is  indifierent  whether  the  declination  is  north  or  south.  As  the  moon's  declination 
goes  through  all  its  changes  in  respect  of  magnitude  (without  regard  of  sign)  in  half  a  lunation,  the  term  de- 
pending on  M'  will  produce  a  slow  tide,  going  through  all  its  changes  in  14  days  nearly.  There  will  also  be 
a  slow  tide  product  by  the  term  depending  on  S'.  going  through  its  changes  in  half  a  year.    These  Tides 

do  not  exist  for  any  place  at  which  the  sine  of  latitude  =;v/'q'  •  ^^^^  ^®  equator,  the  water  is  high  (aa 

depending  on  this  cause)  when  the  moon  and  sun  are  in  the  equator ;  near  the  earth's  pole,  it  is  low  at  the 
same  time;  the  greatest  change  of  surface  at  the  equator,  supposing  the  sine  of  the  greatest  declination  to  be 

|-,  will  be  ^{m'^^'^+S'^^Y}  nearly;    the   greatest    change    at    the    pole  wifl  be    iHJM'rpy 

-(01- 

Dinmil  (^O  The  second  Hne  consists  of  two  parts,  each  of  which  is  a  multiple  of  the  cosine  of  /— m  or  / — s.    This 

Tides.  then  represents  two  tides ;  of  which  one  goes  through  all  its  changes,  while  the  distance  of  the  meridian  passing 
through  the  place  from  the  meridian  passing  through  the  moon  (or  the  moon's  hour-angle)  changes  by  360^;  and  the 
other  goes  through  all  its  changes  while  the  sun's  hour-angle  changes  by  360°.  Each  of  these  then  produces 
a  diurnal  tide ;  and  their  combined  efiect  will  be  represented  by  a  single  diurnal  tide  of  varying  extent,  and 
which  follows  the  moon's  transit  at  a  variable  interval.     For,  the  line  may  be  put  in  this  form : 

+-  sin  2x|M'f  —  j  sin  2/1. cos /— w      +  ^'  (  p"  )  ^"  ^^*  ^°^  (/~m+m— «)/ 

Observing  that  cos  (/— m+m— ^)=cos  m— J.  cos  Z— m— sin  m— ^.sin  /— w,  this  may  be  thus  expressed : 

+  rsin  2x|M'i  ^  j  sin2fi+S'rp- Y  sin  2(r.cos  m^|  cos  /-iw 

3  /P  V  — ^— -  

sin  2X.S'(  =r-  ).  ain  2^.  sin  m—s.  sin  /— m. 

Remarking  that  A. cos  /-m-B  sin /— m  ^7A*4-B«|  ,  cos  /-m— sin  7^  )1 

=i/A"+B"jcos  E.cos  /-m— sin  E.sin  /—m>,  where  tan E=- ; 

=^^A«+B\  cos  /-m+E; 
this  Biay  be  put  in  the  following  form : 


fltae 
Eqol 


Tidfl 


4^1  sin 


2XAy{M^^j8in«  2,.+2M'S'(g-ysin2;x.sin2(r.cos  ;;^+S^Jsin«  2^jxcos  /3Jm^ 


\ 
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1^  wlwre  tan  E 


^y^J  8Ja  '2fi+  S'f  j^  )  sill  2(r.  cos  w-* 
On  tlus  diurnal  tide  we  may  make  the  following  remarks. 

(47.)  1st.  It  is  0  at  the  equator  (where  X=0),  and  at  the  pole  (where  X=90®),  and  greatest  for  places  at  hUi- 
tade  45*.     For  these  the  greatest  value  (which  occurs  when  m— *=0,  or  at  new  moon)  is 

+11  m/ ~  y  sin  8^'+S  (^  y  sin  2(T  I  cos  P^  - 

and  as  the  greatest  value  of  sin  2/i  and  sin  2<y  will  be  about  -—,  the  greatest  diurnal  tide   will  be  about 

4 

gJM'f  — j  -^Sl  — J  t  cos/-^*m:    and  the  greatest  oscillation   produced  by  the  diurnal*  tide   will   be 

(48.)  2d.  The   position   of  the   meridian   passing  through   the  place  of  observation,  with  reference  to  Changes  in 

tk  position  of  the  meridian  passing  through  the  place  of  the  moon,  at  the  time  of  high  water  as  produced  by  the  diurnal 

tkmumal  tide,  is  determined  by  the  equation  /-m+E&i:0,  or  m— /=+E.     This  is  the  moon's  hour-angle '^^®* 

to  the  east  of  the  meridian  at  the  time  of  high  diurnal  tide.     If  now  we  examine  the  expression  for  tan  E,  we 

fiid  that  £  undergoes  the  following  changes.     If  sin  m— «  is  positive,  and  fi  and  o*  are  both  positive,  £  is  a 

S' 
poBtive  angle  and  not  very  great,  since  tf  ^  ^  fraction,  as  will  be  inferred  from  the  remark  on  the  relative 

kflnence  of  the  sun  and  moon  in  (15.)     But  if,  while  a  retains  the  same  sign,  /i  changes  its  sign  (in  conse- 

aience  of  the  moon  crossing  the  equator),  the  denominator  will  successively  become  small,  0,  and  negative.     E 

tlMrerore  increases  suddenly  to  90%  and  to  an  angle  not  much  less  than  180^.     This  change  of  angle  shows  that 

Ae  phenomena  of  this  Tide  are  very  rapidly  reversed  when  the  moon  crosses  the  equator:  that,  instead  of  its. 

h^  water  occurring  when  the  moon  is  a  little  way  east  of  the  upper  meridian,  it  occurs  when  the  moon  is  a 

Sttle  way  east  of  the  lower  meridian.     At  the  time  of  the  moon's  crossing  the  equator  the  tide  will  be  small : 

ton  it  will  depend  on  S'  only.     This  supposes  that  sin  m— «  has  not  changed  sign  ;  if  it  diminishes  to  0  and 

tkn  becomes  negative,  tan  E  gradually  becomes  a  smaller  negative  quantity  and  then  becomes  positive,  or  £ 

oceeds  180^;  and  the  high  water  takes  place  when  the  moon  is  west  of  the  lower  meridian.     The  reader  can 

ttaly  examine  the  changes  which  occur  in  other  positions  of  the  two  luminaries  ;  but  the  following  rules  will 

le  found  to  comprehend  nearly  the  whole.     If  we  consider  the  sidereal  day  to  be  defined  as  the  time  between  Rale  for 

4e  first  point  of  Aries  passing  the  meridian  and  the  first  point  of  Libra  passing  the  meridian ;  and  the  sidereal  ^^®  ^»™®  of 

ight  to  be  the  time  between  the  passages  of  the  first  point  of  Libra  and  of  the  first  point  of  Aries ;  and  suppose  ?•  J"*^*  *g 

&  latitude  of  the  place  of  observation  to  be  north ;  then  the  high  water  produced  by  diurnal  tide  always    ^   ^ 

occurs  in  the  sidereal  day,  if  we  neglect  the  sun's  action,  or  in  or  near  the  sidereal  day  if  the  sun's  action  be 

snail ;  and  its  time  is  that  of  the  moon's  passage  over  the  upper  or  lower  meridian  (according  as  her  longitude  is 

lessor  greater  than  180°)  exactly  if  the  sun's  action  be  neglected,  or  nearly  if  the  sun's  action  be  smdl.     The 

sdereal  time  of  the  high  tide  is  later  and  later  each  successive  day  ;  the  magnitude  of  the  tide  is  greatest  when 

^  high  tide  occurs  nearly  at  the  middle  of  the  sidereal  day  ;  and  when  the  sudden  shifl  takes  place  from  the* 

^  of  sidereal  day  to  the  beginning  of  sidereal  day,  the  diurnal  tide  is  extrjemely  small. 

(49.)  We  shall  now  consider  the  third  line  of  the  expression  in  (44.).     It  consists  of  two  parts,  each  of  which  Semidiuf 
gws  through  its  changes  twice,  while  /— m  for  one,  or  /— ^  for  the  other,  increases  by  360^*.     Each  of  these,  ^al  Tide. 
*k»efore,  produces  a  semidiurnal  tide  (the  term  semidiurnal  being,  for  one,  referred  to  the  length  of  the  lunar 
^y,  and,  for  the  other,  being  referred  to  the  length  of  the  solar  day).     These  two  tides  may  be  compounded 
into  one  semidiurnal  tide,  by  the  same  process  as  that  in  (46.) ;  and  the  expression  for  the  elevation  of  the 
^'•ter  from  this  cause  becomes 

cos«  %  Y^  Im'/^^  Ycos>+2M'S'r-— -  j  cos^^.coi^(T.cos2.m^+S^rp-j  cos*ctJ  Xcos2(/-m)+P 
^liere  tan  F=- 


4 


'f  —  J  coa^  o-.trin  2.m-; 


M'f^j  co9*f»+S'r=-J  cofi^ir.cos2.m— 
We  diall  proceed  to  discuss  several  cases  of  this  formula. 
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Tidei  and      (50.)  1st.  The  coefficient  is  ^eatest  for  places  at  the  equator,  and  is  0  at  the  poles ;  for  all  parts  of  the  earth,  xic 

WftTM.     therefore,  it  may  be  considered  to  have  a  sensible  value.     In  the  succeeding  statements  of  value  we  shall    1^ 

^•^v^^  express  the  values  corresponding  to  the  equator :  those  for  other  points  will  be  found  by  multiplying  by  cosFX.  ^^^ 

8s 
Spring  (51.)    2nd.  Suppose  that  m-t  is  0*"  or  180^  (that  is,  that  it  is  new  moon  or  iull  moon):  the  expresdon  j^| 

Tidcfc         becomes  ^1^ 

|{M'(^)'cos«^  +  S'(^ycos«ir}xcos2./:i^  ™ 

The  extent  of  oscillation  of  the  surface  of  the  water  will  here  be 

s{M'(^ycosV+S'(~-ycos«  tr}. 
The  value  of  cos  o-  will  not  much  differ  from  that  of  cos  ^;  therefore  the  expression  will  be  nearly 

8co^,{m'(0+S'(0}. 

This  will  be  greatest,  ccsterU  parihuM^  when  cos^=:l,  that  is,  for  new  or  iull  moon,  when  the  sun  is  at  either 

21 
equinox.     For  a  solstitial  new  or  full  moon,  cos'^=^  nearly,  and  the  expression  is 


or  270*'  (that  is,  that  the  ] 
[{^'(pT  )  cos«^— S'^p- jcos«(t|xcos2.7^ 


Kaap  (52.)    Srd.  Suppose  that  m-t  is  90*  or  270*"  (that  is,  that  the  moon  is  in  quadratures) :  the  expressioii 

^W«fc        becomes 

3| 


and  the  whole  extent  of  oscillation  is 

3{m'(0co,V-S'(0co^4 
If  the  sun  is  at  either  equinox,  the  moon  will  be  at  solstice,  and  the  whole  extent  of  oscillation  is  nearly 
3|M'f  =- j  •2^""^Ap' )  r     ^^  ^^®  ^^^  ^  ^^  ®**^  solstice,  the  moon  will  be  at  equinox,  and  the  whole 

•extent  of  oscillation  is  sIm'^ij^  j  ""^'i  p"  )  '  9"^['     Combining  these  remarks  with  those  of  the  last  para- 

igraph,  we  find  that  the  syzygial  tides  are  greatest,  and  the  quadratural  tides  are  least,  at  the  equinoxes,  and 
that  these  are  respectively  the  greatest  apd  least  Qf  all  the  tides. 

(p/  \  8  /  P  V 

~-  J  cos«/i,  and  S'+T  for  S'f  p-  J  cos*  v,  and  consider  that,  in  con- 
sequence of  the  small  variation  of  the  factors  [  =5^  )  cos*/i  &c.,  N  and  T  will  be  small,  and  their  powers  above 
.the  first  may  therefore  be  neglected  without  great  error,  the  whole  extent  of  oscillation  is  expressed  by 
3  v|m'H2  M'S' cos  2.^^*+S'«+(2  M'+ 2 S' cos  2.^r^)  N+(2  S'+2  M' cos  2.^r=7)  t| 

-34m'.+2M'S'cos2.^+s4  +  3 M--kS-cos2.^ ^^^3 S'^Wco.^::;^         ^^ 

^  ^       ^{M'»+2M'S'cos2.w-«+S'»}  V{M'«+2M'S'cos2.m-5+S'* 

If  F=P'«+p'=f/i  +^\  then^p^^y  cosV=l+3  j^-  sinV  nearly  ;  and  if  P=P«+p,  then  ^— j  cos^ir 

=1+=^-  sin*<T  nearly.     Consequently  N=-— ^  -M'sin'/i,  and  T=-:^-S'sin'(7.     Substituting  these  ia 
the  last  formula,  we  find  the  following  approximate  expression  for  the  whole  extent  of  oscillation : 
Approd.  3  V|M'8+2M'S'cos  2.m^#+S'«l 

Su:  +9 M^-hM^^cos2:;;^. 

tionofihe  ^    P'«V{M'*+2M'S'co8  2.m-;y+S'*|'^ 
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M''+M'S'co8  2.«;i=7  .  ,  ™Sr* 

V{M''+2M'S'cos2.^r^i+S''}'"  ''  ^— v-^ 

water  ppo- 

S'«+M'S'co82.m-*  ducedby 

4-  9 ■ ..        p  temidiur- 

P,V{M"+2M'S'co82.m-f+S'«}'^  mdTide. 

^  S^+M'S' cos  2.^1^ 

—  o  - 


V{M'«+2M'S'co8  2.m-«+S'*} 

«  

This  form  is  convenient  for  calculation.  For  the  first  or  principal  term  depends  upon  no  variable  except  m—j, 
the  angle  by  which  the  moon's  right  ascension  exceeds  the  sun's  right  ascension,  and  may  therefore  be  expanded 
in  a  single  table  to  any  extent :  the  other  terms  depend  each  upon  two  variable  quantities  (of  which  one  is 
m— 1,  and  the  other  is  the  diflRprence  of  parallax  from  the  laean,  or  the  declination),  and  will  therefore  be  con- 
tuned  each  in  a  table  of  double  entry,  which,  however,  i^eeds  not  to  be  extensive.  It  is  nearly  in  this  form 
that  the  tables  have  been  constructed  which  have  lately  b#en  used  for  the  prediction  of  tides. 

(M.)    5th.  The  time  of  high  water  is  determined  by  making  2(^-m)+F=0,  or  /-m=---.     Now  /-m  S^Jf^^t^ 

upon  the 
is  evidently  the  angle  by  which  the  place  of  observation  has  travelled  to  the  east  of  the  meridian  passing  moon'i 
dffough  the  moon,  or  it  is  the  time  (expressed  as  an  hour-angle)  by  which  the  moon  has  apparently  passed  transit, 
the  meridian  of  the  place.     Remarking  now  that  the  difference  between  F  and  tan  F  is  so  small  (for  these 
inyestigations)  that  we  may  use  one  for  the  other,  and  also  that,  as  tan  F  or  F  is  expressed  in  parts  of  radius, 

24x60 

it  must,  in  order  to  give  an  expression  in  minutes  of  time,  be  multiplied  by  — ,  we  find  for  the  retardation 

Air 

of  high  water  afler  the  moon's  passage  over  the  meridian,  expressed  in  minutes  of  time, 

24x60  (S'+T).sm2.ms 

47r      ^  M'+N-l-  (S'+T)cos2.^^' 

Ihese  minutes,  it  is  to  be  remarked,  are  strictly  minutes  of  Ivnar  time  (that  is,  of  time  in  which  the  measure 
of  24  hours  is  the  interval  between  two  transits  of  the  moon) :  but  they  will  not  sensibly  differ  from  solar 
■mates.     Expanding  to  the  first  power  of  N  and  T,  the  retardation  is 


360'"      f     S'sm2.m-*  S'sm2.m-«        ^^  .        M'sin2.m-«       ^1 

X  { = N+ T)  ; 

^         lM'+S'cos2.m-*     (M'  +  S'cos2.m-f)"        (M'+S'cos2.m-»)«    J 

thich,  as  before,  will  be  conveniently  expressed  for  calculation  in  the  following  form :  Approxi- 

360-       S'sm2-;r:,  [^*£fo. 


T 


M'-|-S'cos2.m-j  ^^*^'^- 


1080-         M'S'.sin2.m— Ji         . 
. jf 

«•       P'«(M'+S'cos2.m-«)* 

36(r       M^S^sin2.m^ 
•^    '(M'+S'.  cos 2. ^T^)' '''"''' 

1080-        M'S'.  sin 2.^7^* 


'       P«(M'+S'cos2.m-0" 


P 


360-       M'S'.sin2.m— ^ 


^      (M'+S'.cos2.m-0' 

(55.)  The  changes  in  the  value  of  this  expression  which  are  most  interesting  to  the  general  reader  are  prin-  principal 
opally  those  of  the  first  term.     It  appears  that  when  rn^'s  is  greater  than  0*»  and  less  than  90%  or  greater  than  ^"^^j^JV^ 
ISC  and  less  than  270%  this  term  is  negative ;  that  is,  high  water  should  precede  the  moon's  transit  while  the  ^^^^^^^^ 
ooon  is  passing  from  syzygy  to  quadrature.     While  the  moon  is  passing  from  quadrature  to  syzygy,  high 
Iter  should  follow  the  moon's  transit.     The  greatest  value  of  this  acceleration  or  retard  for  the  mean  values 
M'and  S'  will  be  found  by  differentiating  the  first  term  with  respect  to  m— «,  and  making  the  differential  Exprenion 

c,  g/  for  greatest 

eoeflkient  =0:  this  ffives  cos2.m-*=  —  :^,,  from  which  tan  F  at  its  maximum  value  =±-7=---—---,  and  "^tard. 


VOL.  V. 
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Tides  and 
Wares. 


sin  F=  Irrj.     This  expression  is  useful,  because,  in  a  long  series  of  observations,  it  is  possible  to  determine 


Ti 


the  value  of  F  with  considerable  accuracy,  and  that  determination  will  immediately  give  us  the  value  of  the   g 
fraction  — ,,  or  the  proportion  of  the  Sun's  mean  force  to  the  Moon's  mean  force.  Uh 


Ezpres' 
sions 

referred  to 
mean  de- 
elination. 


(56.)  In  the  expressions  for  N  and  T,  we  have  proceeded  on  the  supposition,  that  it  is  most  convenient  to 
refer  the  actual  values  ofM'(  —  j  cos' /a  and  S'  f  p—  ]  cos*  tr  to  the  values  which  they  would  have,  if  the  respec- 
tive parallaxes  had  their  mean  values,  and  if  the  declinations  were  0.  With  regard  to  the  parallaxes,  tliei« 
is  no  need  for  alteration ;  but  with  regard  to  the  declinations,  it  has  sometimes  been  found  more  convenient  to 
refer  to  a  declination  A,  which  gives  for  cos*  A  a  value  that  is  nearly  a  mean  among  all  the  values  of  cos'u 
cos'  tr  (conditions  that  are  sensibly  equivalent)  which  occur  in  observation.     This  gives  for  A  a  value  of  16°  • 


n 


or 
B5^ 


nearly.     Then  the  term  M '  f  —  j  cos' /a  must  be  expressed  in  the  form  M'  f  —  j  .  (cos'  A  +  cos'  /x  —  coaPA> 


or  M'  cos'  A 


{■-s 


cos*/x  — cos'A| 


obtain  N=?|^ 


-M 


cos"  A 
sin*  fi  —  sin'A 

^       cos'A 


that  the  expressions  of  (53.)  and  (54.)  may  still  be  retained,  provided  that  we  put  M^  and  S^  instead  of 


I.    If  we  put  M^  for  M'  cos'  A,  and  call  theJast  expression  M^  +  N,  wc 
A  similar  change  must  be  made  in  the  value  of  T.     And  thus  it  appears, 

,  _,        ,    ,       .  ,     ^    .  .  ,    .  .  «-«--.«—-  sin' ff  — sin'A      ,_ 

and  S,  and  that  mstead  of  sm'u  and  svartr  we  put — ;-- and  =— .     Then  the  cnreatest  value 

^  '^  cos*  A  cos*  A  ^ 

of  F  which  we  have  spoken  of  in  (55 . )  will  be  the  mean  of  all  the  greatest  values  of  acceleration  or  retard  pro- 
duced in  a  very  long  series  of  observations ;  since  then,  not  only  will  the  positive  and  negative  values  of  p'  andjp, 
(the  excesses  and  defects  of  actual  parallax  as  referred  to  mean  parallax,)  destroy  each  other,  but  also  tne  poa- 
tive  and  negative  values  of  sin"  ^  —  sin*  A  and  sin'  tr  —  sin'  A,  (the  excesses  and  defects  of  the  actual  values  of 
sin'  fi  and  sin'  a,  as  referred  to  their  mean  values,)  will  destroy  each  other ;  and  thus  a  value  of  F  will    be 

S  S' 

obtained,  from  which  ^  or  its  equal  =-r-f  can  immediately  be  found. 


M. 


M' 


(57.)  With  regard  to  the  three  principal  parts  into  which  we  have  resolved  the  lunisolar  tide,  we  may 
the  following  remarks : — 

The  first  part  treated  in  (45.)  &c.,  is  so  slow  in  its  period  that  it  will  generally  be  lost  among  the  others  whose 
recurrence  is  so  much  more  frequent.  If,  however,  we  wished  to  examine  its  law,  we  should  remark,  that  its 
variations  depend  chiefly  on  the  variations  of  sin'  fi  and  sin*  <r.  And  we  see  that  sin*  fi  will  be  (for  a  few  luna^ 
tious)  nearly  proportional  to  the  square  of  the  sine  of  the  moon's  longitude  from  a  given  point,  and  therefore 
nearly  proportional  to  the  square  of  the  sine  of  an  angle  increasing  proportionally  to  the  time  (which  we  will 
call  A^  +  B,  putting  t  for  the  time),  or  lhatsin*/iasin«(A/+B)ai  — icos(2A/-f  2B).  From  this  it  appears  that 
the  fluctuation  of  the  surface  of  the  water,  dependent  on  this  cause,  would  be  expressed  (omitting  the  constant 
terms)  by  a  multiple  of  cos  (2A/  +  2B).  In  like  manner  the  fluctuation  depending  on  cos'o-  would  be  expressed 
by  cos  (2a  +  2D). 

(58.)  The  fluctuations  depending  on  the  second  and  third  parts,  treated  of  from  (46.)  to  (53.)  are,  as  we  have 
seen,  expressed  by  cosines  of  multiples  of  l^m  and  l-s,  which  for  a  few  tides  can  be  expressed  nearly  enough 
by  cosines  of  multiples  of  l-m.  This  angle  is  nearly  proportional  to  the  time,  and  thus  these  fluctuations  can 
be  expressed  in  the  same  form  as  those  above. 

(59.)  If  we  considered  the  variations  which  the  factors  of  these  different  terms  undergo,  arising  from  the 
change  of  parallax,  declination,  &c.,  it  would  be  found  that  they  would  all  be  expressed  by  series  of  cosines  of 
multiples  of  the  time  ;  which  combined  as  factors  with  the  cosines  of  the  former  would  produce  cosines  of  new 
multiples  of  the  time. 

(60.)  Thus  it  appears  that  the  fluctuation  of  the  water  will  be  expressed  by  a  multitude  of  terms,  each  of 
which  will  be  of  the  form  C  cos  (2A/+2B).     If  any  one  of  these  terms  existed  alone,  the  following  curious  law 
^jg  gjj.    ^    would  be  true.     Suppose  the  lines  of  the  extreme  elevation  and  extreme  depression  of  the  surface  of  the  water 
pressed  by  to  be  marked  upon  a  wharf- wall ;  and  suppose  a  circle  to  be  described  upon  the  wall,  touching  those  two  lines; 
cosines.       then  if  the  circumference  of  that  circle  be  divided  into  equal  parts,  the  fall  of  the  water  will  expose  the  succes- 
sive equal  parts  in  successive  equal  times.     For,  since  the  whole  fluctuation  is  2C,C  is  the  radius  of  our  circle; 
and  the  elevation  of  any  point  of  the  circumference  above  the  mean  (or  above  the  centre  of  the  circle)  is  C  x 
cosine  angle  from  the  top;  but  the  tidal  term  gives  for  that  elevation  Cx  cosine  (2A^4-2B),  and  therefore 
2Ai  H-  2B  must  be  the  same  thing  as  that  angle  from  the  top  ;  and,  therefore,  that  angle,  and  the  circumference 
which  is  proportional  to  it,  must  have  increased  proportionally  to  the  time.     But  this  law  does  not  hold  for  an 
assemblage  of  a  multitude  of  such  terms. 


All  the 
iluctua- 


(61.)  We  have  now  given  a  tolerably  complete  investigation  of  the  equilibrium-theory, 
this  section  we  will  point  out  roughly  how  far  it  agrees  with  observation. 


But  before  quitting 
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(62,)  Tlie  incjst  con8]>iciious  tide,  on  the  coasts  of 
Europe  at  least,  is  the  seniidiurnal     The  acceleration 

!  or  relard  of  this  tide  on  the  moon's  transit,  docs  not 
ml  ooe  port  in  a  hundred  ap-ee  in  any  measure  with  the 

f  result  of  this  theory .     The  ex i reme  d  i (ferences  of  aece- 

ileration  or  retard  (F  of  article  55.,  &c.)  agree  better, 
but  are  not  exactly  the  same  at  all  ports.     They  do 
not  occur  on  the  days  on  which  this  theory  predicts 
tliem,  but  always  Inter.     The  abj^olute  elevation  of  the 
tide  is  great  at  one  port  and  small  at  another,  wiihoiit 
\nny  relation  to  the  qinmtity  cakulaled  from  the  theory. 
fc  The  proportions  of  the  eleviilions  however  at  the  same 
*  port,  in  diflereut  stag:es  of  the  lunation,  agree  pretty  w  ell 
'^  with  llie  theory  (thoui^h  not  ecjually  at  all  ports)  ;  yet 
iW  critjcxd  phfenomena  (spring  and  neap  tides)  occur 
I    Ijiter  than  the  theory  gives  them,  and  that  by  a  quantity 
which  is  not  the  same  us  the  delay  of  e\trotne  values 
I    of  F,  mentioned  above.     The  peculiar  pha?iionicria  of 
river  tides  are  not  touched  by  ihis  theory. 

(63.)  The  diurnal  tide  ought  to  be  discovered,  in 
oWrvtttion,  in  one  of  the  following  ways.  If  the 
diumsi!  tide  were  much  greater  than  the  semidiurnal, 
tkerc  would  appear,  to  common  observation,  to  be 
oah  one  tide  in  the  day  with  some  irregidarities.  If 
il  were  much  smaller,  its  effect  would  be  shown  in 
Ciller  or  both  the  following  ways.  If  its  high  water 
occurred  nearly  at  one  high  water  of  semidiurnal  tide, 
its  low  water  would  occur  nearly  at  another  high  water 
rf  leinidiumal  tide  ;  and  one  of  the  semidiurnal  tides 
would  be  increa*ecl  and  the  other  would  be  diminished. 
If  its  high  water  occurred  between  two  scniidiurnai  high 
ffaters,  then  al  the  first  semidiurnal  high  water  the  sur- 
face would  still  be  rising  in  consequence  of  diurnal  tide, 
■  compound  tiigh  water  would  be  later  ;  and  at 
fui  semidiurnal  high  water  the  surface  would  be 
il  consequence  of  diurnal  tide,  and  the  com- 
igh  water  would  theretbre  be  jjasl ;  conseq uently 
rval  between  these  tw^o  high  waters  would  be 
I  it  ought  to  be  on  the  usual  laws  of  semidiurnal 
L  Ifli*.  The  diurnal  tide  ought,  in  these  latitudes,  to 
W  Wfquftl  or  nearly  equal  to  the  semidiurnal  tide.  Yet 
r  '  rhames  it  is  absolutely  insensible;  and  in  other 
|_  -    s  well  of  Engl  arid  as  of  other  parts  of  Europe  and 

Wnca,  though  discoverable,  it  is  not  notorious,  and 
^  oiiU  been  found   from   the  observations  made   by 
science.     It  has  been  found  to  be  very  conspi- 
t  some  places  near  the  equator  and  some  places 
pole,  where  it  ought  not  to  be  discoverable  or 
i}  discoverable. 
Oie  Tide«   of   longer   period    have    scarcely    beeii 
<>Wffed. 
(^.)  Combining  these  remarks  with  those  which  we 
I.  ^tht  the  introduction  of  this  theory  (14.),  it  must 
be  dlowed  that   it  is  one  of  the   most   contemptible 
*Jieories  that  was  ever  applied  to  explain  a  collection  of 
'ifijjwtant  physical  iacts.     It  is  entirely  false  in  its  priii- 
^jJcs,  and  entirely   inap|>lieable   in   its  results.     Yet, 
^  str»ftge  as  il  may  appear,  this  theory  hiis  been  of  very 
^'  fff^  use.     It  has  serveii  to  show  that  there  are  1  breeds 
&>  mtore  following  laws  which  bear  a  not  very  distant 
f^Glukiii  to  some  of  the  most  conspicnous  phicnomena 
tJf  the  Tides;  and,  what  is  far  more  important,  il  has 
Sifcm  an  algebraic  form  to  its  own  resultn,  divided  into 
^pante  parts  atialogous   to  the  parts  into  which  the 
Wai  phenomena  may  be  divided,  udmitting  easily  of 
okulation  and  of  alteration,  and  thus  at  once  suggest- 
ing the  mode  of  separating  the  tidal  movements,  and 


affording  numerica!  results  of  theory  with  which  they  Tidirtmnd 
are  to  be  com})ared.     Tlie  greatest  mathematicians  and     Wavei* 
the  most  laborious  observers  of  the  present  iige  have  ""•^/■^^^ 
agreed  eqnalty  in  rejecting  (he  fmjulation  of  ihis  theory 
and  comparing  all  their  observations  with  its  rvsulls. 
And,  till    theories  are  perfect  (a  thing  scarcely  to    be 
hopeci  for  in  any  subject,  antl  less  in  the  Tides  than  in 
any  other),  this  is  one  of  the  most  important  uses  of 
theory . 


Section  IIL — Laplace's  Theory  of  Tibes. 

(65.)  In  the  theory  which  we  are  now  about  to 
describe,  a  prodigious  step  was  matte  towards  a  rational 
explanation,  on  mathematical  principles,  of  the  tidal 
pha?nomena.  The  idea  of  a  stale  of  equilibrium  was 
entirely  laid  aside,  and  the  motion  of  the  water  was 
legitimately  investigated,  on  the  supposition  that  it  is 
in  motion,  and  subject  to  all  the  laws  of  fluids  in 
motion.  It  was  found  necessary,  however,  in  order  tD 
make  the  application  of  mathematics  practicable,  to 
start  with  two  suppositions,  which  are  inapplicabk'  to 
the  state  of  the  earth-  These  are :  that  the  earth  is 
covered  with  water  ;  and  llmt  the  depth  of  this  water 
is  the  saiTie  through  the  whole  extent  of  any  parallel  of 
latitude.  Under  these  suppositions  it  is  evirfeiit  that 
the  theory  is  far  from  being  one  of  practical  applica- 
tion ;  though  it  clearly  approaches  much  nearer  to 
truth  than  the  theory  of  equilibrium  which  we  have 
already  described, 

(6G.)  It  would  be  useless  to  offer  this  theory  in  the 
same  shape  in  which  Laplace  has  given  it  ;  for  the 
part  of  the  Mlcanique  C^/t^/e,  which  contains  the 
Theory  of  Tides,  is  perhaps  on  the  whole  more 
obscure  than  any  other  part  of  the  s^ime  extent  in  that 
work.  We  shall  give  the  theory  in  a  form  equivalent 
to  Lnplace's,  and,  indeed,  so  nearly  related  to  it,  that  a 
j>erson  fijmiliar  with  the  latter  will  perceive  the  parab 
lelism  of  the  successive  steps.  The  results  at  which 
we  shall  arrive  are  the  same  as  those  of  Laplace, 

(67.)  We  shall  commence  \s  ith  a  tew  considerations 
of  u  general  nature,  based  upon  the  suppositions  that 
we  have  already  enunciated,  and  the  addilional  suppo- 
sition that  the  depth  of  the  sea  is  small  compared  with 
the  radius  of  the  earth;  and  taking  for  graji  ted  a  know- 
ledge of  the  principal  results  of  the  equilibrium 
theory, 

{(i8.)  The  motion  of  the  water  which  forms  the 
variable  elevations  of  the  Tides  at  different  parts  of  the 
earth  must  be  conceived  to  be  principally  a  hori'zontaJ 
oscillation^  the  water  on  both  sides  of  the  highest  point 
at  anv  time  having  run  towards  that  point  in  order  to 
raise  the  surface  there,  and,  consequently,  (as  the 
highest  point  occupies  different  positions  at  different 
times,)  the  water  at  any  pariiculai  place  running  some- 
times in  one  direction  and  sometimes  in  another.  Com- 
bining this  with  the  general  result  of  the  equilibrium- 
theory  as  to  semidinrnal  Tides,  (namely,  that  the  water 
IS  equally  raised  at  two  opposite  points,)  it  will  easily 
be  seen  that,  if  a  canal  were  traced  through  the  water, 
forming  a  great  circle  of  the  earth,  it  would  (in  certain 
positions  at  least  of  the  sun  and  moon)  be  divided  into 
tour  parts,  in  two  of  which  the  water  is  running  in  one 
direction,  and  in  the  other  two  it  is  running  in  the 
opposite  direction.     Suppose  that  in  one  of  these  parts 

2  M  2* 
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forces,  and 
forces  de- 
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maybe 
omitted. 


Vertical 
force  of 
grarity  on 
the  small 
elerations 
of  water 
most  not 
be  omitted. 


the  length  is  1000  times  as  great  as  the  depth,  and 
suppose  that  the  water  is  depressed  one  foot  through 
its  whole  extent.  It  is  evident  that  the  volume  of  the 
water  (omitting  the  factor  depending  on  the  breadth  of 
the  canal),  for  which  a  new  place  is  to  be  found,  is  r= 
the  length  of  the  canal  Xl  foot,  which  =1D00X  depth 
of  the  canal  x  I  foot,  or  =  depth  of  the  canal  X  1000 
feet.  Consequently  the  water  at  one  end  of  the  canal, 
if  that  at  the  other  end  remained  unmoved  in  horizontal 
place,  must  have  moved  1000  feet,  or  1000  times  as  far 
as  the  whole  vertical  motion  of  any  part.  The  whole 
of  the  extraneous  vertical  forces  then  which  act  upon 
the  particles  of  the  water  may  be  omitted  in  our  in- 
vestigations. For  these  forces  are  of  two  kinds.  One 
is  that  which  depends  upon  the  acceleration  or  retard- 
ation of  the  particles  of  water  in  their  upward  or 
downward  direction  :  thus,  if  the  water  has  been  raised 
1  foot  in  6  hours,  the  force  of  which  we  speak  is  the 
pressure  which  must  ha^^e  acted,  in  order,  by  its 
action  continued  for  6  hours,  to  produce  a  motion  of  1 
foot.  It  is  clear  that  this  is  insignificant  in  comparison 
with  that  force  which  in  the  same  time  has  produced  a 
motion  of  1000  feet.  The  force  of  the  other  kind  is 
the  disturbing  force  of  the  sun  or  moon:  now  the 
pressure  which  this  causes  among  the  particles  of  the 
water  depends  not  only  upon  the  magnitude  of  the 
force,  but  also  upon  the  depth  of  the  column  or  the 
length  of  the  canal  through  which  it  acts :  and,  there- 
fore, though  its  resolved  vertical  part  may  be  as  great 
as  its  resolved  horizontal  part,  yet  as  the  vertical  part 
acts  only  upon  a  column  of  water  5  or  6  miles  deep 
(at  the  utmost),  and  the  horizontal  part  acts  along  the 
whole  length  oF  a  canal  5000  or  6000  miles  long,  the 
pressure  among  the  particles  of  water  which  is  caused 
by  the  former  will  be  insignificant  in  comparison  with 
that  caused  by  the  latter.  As  regards  both  these 
kinds  of  force  then,  the  vertical  force  may  be  put  out 
of  consideration.  But  the  same  remark  does  not  apply 
to  the  vertical  force  of  gravity,  nor  to  the  difference  in 
the  pressure  which  it  produces,  depending  on  the 
small  tidal  difference  of  elevation  of  the  water  at 
different  places.  For  the  force  of  gravity,  as  we  have 
seen  in  (16.),  is  nearly  forty  millions  of  times  as  great 
as  the  sun's  disturbing  force,  and  therefore  the  force  of 
gravity  acting  on  one  foot  of  additional  elevation  of 
water  would  cause  as  great  an  additional  pressure 
among  the  particles  of  water  as  the  sun's  disturb- 
ing force  acting  along  a  canal  whose  length  is  8000 
miles. 

(69.)  From  this  we  gather  that  the  only  forces 
which  we  shall  have  to  consider  are :  the  vertical  force 
of  gravity,  the  resolved  disturbing  forces  of  the  sun 
and  moon  in  the  horizontal  direction  at  each  place,  and 


S 

ill 
lii 


the  forces  arising  from  the  horizontal  accelerations  1) 
or  retardations  of  the  water  in  each  place.  We  1 
shall  suppose  the  density  of  the  water  insignificant,  ^^ 
and  gravity  therefore  will  depend  simply  upon  the  * 
attraction  of  the  solid  earth,  and  the  centrifugal  force  ^ 
arising  from  the  earth's  rotation.  yU 

(70.)  Now  as  the  depth  of  the  water  is  very  small 
compared  with  the  radius  of  the  earth,  the  horizontal 
disturbing  force  will  be  very  nearly  the  same  at  the 
bottom  of  the  water  as  at  the  top.  Consequently  we 
may  conceive  the  whole  motion  of  the  water  to  be  of 
such  a  kind  that  particles  which  were  originally  in  a 
vertical  line  remain  in  a  vertical  line,  although  tliat 
vertical  line  may  have  had  a  motion  on  the  earth*s 
surface.  The  elevation  of  the  water  must  be  supposed 
to  be  produced  merely  by  the  approach  of  different 
vertical  lines,  (arising  from  their  difference  of  horizon- 
tal velocities,)  and  the  consequent  forcing  up  of  the 
water  between  them :  the  depression,  by  their  separa- 
tion, and  the  consequent  drop  of  the  water  to  fill  up 
the  space  between  them.  The  reader  will  remark,  that 
this  is  not  the  most  general  supposition  that  we  can 
make  in  regard  to  the  motion  of  water,  but  it  is 
one  which  is  possible,  and  which  is  sufficient  for  our 
theory.  Algebraically  speaking,  it  is  not  our  object  to 
obtain  a  general  solution  of  the  equations  applying  to* 
fluids,  but  a  particular  integral  adapted  to  the 
under  consideration. 

(71.)  We  shall  now  proceed  to  put  the  theory  into  i 
mathematical  form.     In  figure  2,  let  P  be  the  pole  a 
the  earth,  PA  a  meridian  fixed  in  space,  PS  a  meridu 
fixed  upon  the  earth's  surface,  and  therefore  travellii 
away  from  PA  with  a  uniform  angular  velocity  whic 
we  will  call  n ;  so  that,  at  the  end  of  the  time  ^,  ~ 
will   make  with  PA  the  angle  nt :  PT  the  meridi^^ 
passing  through  the  original  place  T  of  any  point 
the  water  whose  motion  is  required.     We  shall  su  ^^ 
pose  that  in  the  quiescent  state  of  the  water  the  an^^^ 
SPT  would  have  been  cr,  but  that  in  consequence      « 
the  tidal  disturbance  the  particle  of  water  is  moved 
T*,  and  the  angle  tJ  is  altered  by  the  variable  angle  -^E 
so    that  SPTrrcT  +  r,   and   APT'zr:  w^+«y  +  ».     \^^ 
shall  conceive  that  the  original  polar  distance  of  t-^^ 
water  at  T  was  0;  but  that  in  consequence  of  t-^*" 
tidal  disturbance  it  is  now  6-\-v.     Also  we  shall  put^^ 
for  the  depth  of  the  water  at  T,  supposed  quiesccT'^ 
and  w  for  its  tidal  elevation  above  the  quiescent  st 
when  at  T'.     Here  y,  in   conformity   with    the    su- 
position  made  in  (65.))  is  to  be  considered  a  function 
6  only  :  i/,  r,  and  w  are  all  to  be  considered  as  function 
of  Oy  IT,  and  t 


Inveitiga-        (72.)  The  equation  which  we  shall  first  form   is  that  which  expresses  that,  however  any  part  of  the  fluid 
tionof  the   trans{)orted  by  the  tidal  and  rotatory  motions,  it  occupies  still  the  same  volume.     Take  another  point  U'  co^* 
^^2^°?  °^  responding  to  another  particle  of  water  U,  which  was  originally  on  the  same  meridian  with  T,  and  whose  pol^ 

distance  was  originally  e+59,  and  therefore  is  now  ^+«'+(  l+;i^  )^^  nearly.     The  angle  APU'  has  the  vbIjc^M 
which  nt+iAf-^-v  receives   when   0-^Bd  is   used   instead   of  0  in  forming  the   value  of  v:    it   is   tkerefoTV 
n/ + fj  + 1' +(  -^  )  ^0  nearly .  Also  take  two  points,  V  and  W',  corresponding  to  two  points  V  and  W,  whose  polar  dis- 
tances were  originally  0,  and  (^+ J0,  but  which  were  upon  a  meridian  making  with  PS  the  angle  t!T  +  ^cr.  The  polar 

distances  of  these  two  points  have  now  respectively  the  values  0 + u  +  ,  -  ^isi  and  6 + w + (  1  +  ^r  )  ^^  +  j-  ^«j,   and 

dtj  \       dOJ         dvj 
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ii   ,  ,  /       dv\  /       dv\        TkUtaa 

.     oniraiigiihrdiBtaiicesfTOmPAhaYerespecUYdy  tnevduesnl+tv+v+f  ^  ]8«raiidfi<+«r+v-H  l+;r- jS«    Wsvai, 

r  +^^  ^^  dirtance,  therefore,  from  IT  to  U'  (if  r  be  the  radius  of  the  spherical  or  spheroidal  surface  of  the 
■  w^tet)  is  sensibly  equal  ^^(l+^jM,  and  that  from  V  to  W  is  the  same.  Also  the  di£ference  of 
>  distances  from  PA,  between  T"  and  V\  is  sensibly  equal  to  ^(^  +  t-  ]3«r,  and  that  between  U'  and 


W  is  smsibly  the  same.    Now  the  area  of  the  surface  upon  which  the  water  originally  stood  is  seen  without 
to  be  rMxr sinf  6+— j.Sur:  and,  therefore,  its  original  volume 

=raexr8inre+^.J*JXy. 

upon  which  it  now  stands  is  not  estimated  so  readily,  because  its  sides  are  inclined ;  namely,  one  pair 

1  dv  ^  dv 

with  the  meridian  the  small  angle  -^><'*-^°^*~m^=^^*^>  <^  ^«  o^^  ?^  making  with  the 

mJM  the  small  angle  — r-;:^    xr  -r-  2fir=:T-;;.^r~*    These  small  inclinations  do  not,  however,  produce  anv 
'  ^    rsmMcET        acr  sm6  acr  .  ^  •'^  ^ 

wiHf  eflect  on  the  area.     The  reader  will  perceive  this  most  readily  by  estimating  the  area  of  a  paralldognun 

M^  figure  3,  whose  sides  are  inclined  to  the  sides  of  the  rectangle  ac^.     For  the  area  of  abed 

sabxadxwibad:=iabxadxsm(!M^^b(K'^daf)=abxadxcoa{^ 

s=a&  X  <u/ X  (cos  6ac.  cos  da/— sin  6ac.  sin  (ia/) 

= (a6 .  cos  6ac)  X  (od .  cos  da/)  X  (1 — tan  6iic .  tan  dtif 

= ac .  of  •(  1 —tan  6ac .  tan  dio/), 

it  is  evident  differs  from  oc.  a/ only  by  the  product  of  ac.af  into  a  small  quantity  of  the  second  order, 
manner  we  may  estimate  the  area  TIJ^'V'  without  regard  to  the  inclination  of  its  sides ;  and  it  becomes, 

depth  of  the  water,  which  at  the  original  place  was  y,  is  now  altered,  from  two  causes :  first,  because 
94«i  upon  which  it  depends,  differs  from  0 ;  and,  secondly,  because  there  is  the  tidal  elevation  of  the  surface ; 

il  ii^  therefore,  7+-—  u+w.    The  volume  of  the  water  standing  upon  TV^OJ'  is,  therefore. 


k^ 


-(,+|)»x,.i.  j.+.+(.+^)  |}  x(.+t)j.x(,+g«+.) 


this  equal  to  the  original  volume,  or 

r^exr  8inr^+--j  to  Xy, 


^Kbive 

1 


OTf  multiplying  out  these  quantities,  rejecting  products  of  the  small  terms,  and  rejecting  the  insignificant  terms 
depending  on  S6, 


rv     ^w  .         ^     ^  .  dv    .  u    dy  ,  w 

0=-+ucotan«+~  H .-t^+— . 

dd  dm      y    do       y 


IT  we  multiply  this  by  y,  it  becomes 


0=—  (uy)+i/y.cotanO+y  ^+tD; 


and  if  we  multiply  again  by  sin  0,  it  becomes 


0=  — (wysin0)+ysin6.  y-  +to«sinO. 
Off  (Its 
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™m  ttd  ^Qijg  Is  t}ie  equatioQ  ezpreasiiig  that  the  same  water  always  occupies  the  same  volume  :  it  is  firequeatly  called 
,  _*^  .  the  equation  of  continuity. 


ExpUna^         (73.)  We  now  proceed  to  investigate  the  equations  applying  strictly  to  the  motion  of  the  water. 

Hon  of  the  first  allude  in  a  few  words  to  the  general  equations  of  motion  of  incompressible  fluids,  referring  to  our  article  Th! 

preMure  of  Hydrodykamics,  page  276,  or  to  other  treatises,  for  a  more  detailed  exposition.     Let  the  places  of  the  particles  Tid( 
*"  of  a  fluid  at  any  instant  of  time  be  defined  by  three  rectangular  coordinates :  suppose  x,  y,  r,  to  be  the 

coordinates  of  one  point,  and  p  the  pressure  among  the  particles  at  that  point.  The  pressure  may  perhaps  be 
most  easily  conceived  in  the  following  manner  : — Suppose  a  plane  to  be  inserted  in  the  fluid,  and  suppose  the 
fluid  on  one  side  of  the  plane  to  be  removed ;  it  will  be  necessary  to  apply  a  pressure  to  this  plane,  in  order  to 
maintain  the  remaining  fluid  in  the  same  state  (whether  of  repose,  or  of  motion  or  change  of  motion)  ;  and  the 
pressure  for  every  square  unit  of  surface  on  this  plane  is  our  quantity  p.  This  pressure  ought  in  strictness  to 
oe  estimated  as  a  statical  pressure  by  the  number  of  pounds  and  ounces  under  the  action  of  gravity,  at  a  given 
place  on  the  earth*s  surface :  but  it  will  be  preferable  to  take,  instead,  a  quantity  which  bears  a  constant  ratio 
to  it,  namely,  the  acceleration  which  this  pressure  will,  by  acting  for  one  unit  of  time,  cause  in  a  cubic  unit  of 
the  fluid. 

luTettiga-  (74.)  Conceive,  then,  a  small  parallelopiped  to  be  inclosed  by  planes  corresponding  to  the  coordinates  x, 
tionofthe  x+k\  J^,  y+Ar;  r,  z4-Z;  A,  ^,  and  /  being  extremely  small.  The  pressure  per  unit  of  surface  on  that  end 
]^^[2J^  whose  onUnate  is  jp,  isp;  but  the  area  of  that  end  is  kl ;  therefore  the  actual  pressure  is  pkl.     The  actual 

tiraof™***  pressure  on  the  other  end  is  iSr/xthe  value  of  p  corresponding  to  j+A,  or  it  is  klyc(p-{--^h\    The  former  of 

fluids.         these  tends  to  push  the  parallelopiped  forward  in  the  direction  of  x :  the  latter  tends  to  push  it  backward. 

The  actual  pressive,  then,  tending  to  push  it  backward,  is  -^kkl;  and  as  the  volume  of  the  parallelopiped  is 

ax 

hkl^  the  accelerating  force  in  the  direction  opposite  to  that  in  which  x  is  measured  is  -y-.     If  there  is  acting  an 

ax 
extraneous  accelerating  force,  tending  to  urge  the  jMurticles  in  the  direction  of  a?,  and  represented  by  X,  then  the 

real  accelerating  force  in  the  direction  of  x  is  X— ~.     Consequently,  (Mechanics,  page  91,)  '7]i^^'"^' 

Equality  of      (75.)  It  is  to  be  remarked,  that  here  we  conceive  the  quantity  p  to  be  the  same  in  the  three  equations  which 
fn^ori^   we  have  just  found.     That  this  is  true  when  a  fluid  is  in  equilibrium  (or  that  fluids  press  equally  in  all. 
fluids  re-     directions)  there  is  no  doubt :  indeed  it  can  be  shown  to  be  a  necessary  consequence  of  the  possibility  ofi 
quires  in^    division  of  the  fluid  by  planes  in  all  directions,  and  of  the  perpendicularity  of  the  pressure  of  the  fluid  on  any^ 
▼estigation.  such  plane.     It  is  not  so  self-evidently  certain  for  fluids  in  variable  motion.     Without  expressing  any  doub^-  ^c^t 

of  its  truth,  we  wish  at  the  same  time  to  call  the  reader's  attention  to  the  difference  of  evidence  for  the  principl^^  ^e 

in  the  different  cases. 

In?cttiga-        (76.)  To  apply  this  to  the  movement  of  the  sea  :  let  x  be  parallel  to  the  axis  of  revolution  of  the  earth,  j^-      v 
rioUr^equa-  ^'"^^  towards  the   first  point  of  Aries,  and  z  at  right  angles  to  these.     And  put  0'  for  e  +  Uyta'  for  xn  +  v 


Mm- 


tioniofther  for   the   distance   of  any   particle  from   the    earth's  centre.      Then    j:  =  r.cos8',    y=r.sin8'.cos7tf  +  tsr'^^  ^*  » 
Slddir**     «= r. sin O'. sin  n/H- -cj'.     Our  equations  of  motion,  which  depend  on  jr,  y,  z,  must  be  transformed  into  other 

depending  on  r,  0',  tsr'.     We  must,»  then,  instead  of -^,  put  -^.—  +-—,,- — h  t^,.-t—  :  for  -J-  we  must  put 

dx   ^      dr  dx     dQ'  dx      d'cs     dx  dy 

dp  dr     dp   dO^      dp    dfss'        ^  r     dp  ^  dp  dr      dp    dd*       dp    dvs'      ^    ,   .    ^  .i. 

titles  — ,  -r— ,  &c.,  we  must  express  r,  9\  and  «j',  in  terms  of  no  variable  quantities  whatever,  except  jr,  y,  and  r- 
ax  dx 

dp 
For  then  it  is  clear  that  we  have  ~,  &c.  exactly  in  the  same  manner  as  if  p  was  explicitly  expressed  in  terms  of^ 

*,  y,  and  z.     Now 

therefore 

dr  ^x       dr  ^y       dr      z 

dx^~  r  ^    dy^  r  ^    dz'^  r' 

AlBO 


tan 


.-SE 


jp* 


difierentiating,  and  observing  that  cos'0':=:— ■ 


tknlbR 
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d0'  _-J^T?.    dff  _      xy  dV  _      xt  %SI* 


Matitiitiiig  these,  the  equations  of  motion  become 


^   X      dp  Vy*+»*  __    d*» 

dr'T  ~W~~?~  ~^'dt* 

dp  y    ,dp         ay  ^p        »  _«    ^ 


J-  •     -.  •      J/»/  • 


A* 


^  ±  4.?^     -  "        I  dp      y  -z_^ 

(77.)  From  these  we  obtain 

dfl  ^.-.j Yxy+Zxz  .       1      I .  .      .(T*        *y        (Pil 


How 


Anfore 
kd 


flttrfbre 


-r-d7-7-d?-T-d?=-F-^+7(d?)  +V)  +'-'^  T""*)  • 

/  J  .    ix^^        ^        ^*        d  f  dx      dy\  ,     d  f   dx       dz\ 

^'''^Tf-'ydF-''df^^ii\ydt-'irdt  Vdi-'dt) 

=rsin  &  cos  nZ+cj'— <— r*cosii/+CT.— +f*  sin  6'  cosO'.sinni+ijr.f  ii+ r-  j> 
+r  sin  0'  sin  ni-\-'cs' .-r-  \  — r*6in  nt+^'-zj-^r*  sin  &  cos  6'.  cos  n^+tsr'l  n+^  )  [  i 

=  — cosni+cr'.  — rr«cosw<+«y'.  — J-  onni+cr'^f  r"8inn/+«r'.^J 

+  C08  7i/+t!j'.^rr»  sin  ^^^^^{^+'17  )x  sinn^  +  w'J 
-  sin  n/+t!T'.— f  r«  sin  O'.cos  ^r»»+-jr  )  X  cos  wT+w'J* 


J^fc^tlie  moment  we  put  U  for  r"  cos  nZ+nr'.  ^,  V  for  r*  sin  nZ+tsr'.  — ,  W  for  r*  sin  O'.cos  ^'(*»+-;5^  ) . 
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ion  becomes 


TIdM  aad  Mb  ezprevion  becomes 


%■ 


,„  -  -'    _     _     _      _  I 


^  f*Bm6'.  cosO'. 


And 


=  — |r  sin  &.  dn  frf+«j'— ^r  sin  a' .  cos  nJ+w'j-r sin  ^.co8frf+«r'-^  Tr  sina'  sm  i5+«  j| 

=  -«r^  -  <«+^)  -*.*.».».  .'-|1(.+^)  -^  *■■  ».!^- 

Polar         SubstitutiDg  these,  our  equations  become 
eqiiAtioiisof 

Limited  (78.)  The  equations  as  we  have  just  given  them  are  complete.    But,  in  conformity  with  the  remarks  in  (69.), 

***"if*^i?    we  may  considerably  reduce  the  number  of  terms.     For,  if  we  omit  the  motion  in  the  direction  perpendicular 

Uonoftibe   ^  ^^^  surface,  we  may  entirely  omit -7-  and  --r^  •     Also,  as  the  tidal  oscillation   is  very  small  in  proportion 

to  the  earth's  dimensions,  we  may  m  every  case  omit  the  squares  of  —j-  and  —r—  and  their  product.     Thus 
the  equations  become 

i^=    Zy-Y*-2r'sinflrco8fl'^.n-i*8in»«)'-^. 
dfST  at  ar 

But  G^  enters  only  as  the  representative  of  e+u  :  so  that,  supposing  u  small,  —^  will  not  sensibly  difler  from 

■^  ;  sin  o'and  cos  ^  in  the  factors  will  not  sensibly  dijQTer  from  sin  0  and  cos  Q  ;  and  — rr-  is  =  --7;-,  because  0 
OjQ  at  at 

does  not  depend  on  the  time.     Also  --7^,  will  not  sensibly  difler  from  •^-,  and  —  =--7-  •  Thus  the  equatkms 
of  motion  become 
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dtsr  ^  dt  de 

(79.)  We  shall  now  proceed  to  express  the  forces  X,  Y,  Z.     For  convenience  we  shall  divide  each  into  two  Thefon;e» 
piffts,  X=X'+X",  Y=Y'+Y",  Z=Z'+Z":  where  X',  Y',  Z'.  relate  only  to   the  attractions  of  the  earth,  ?»^i^«l 
and  X^,  Y",  Z"  only  to  those  of  the  disturbing  bodies.     We  shall  also  suppose  p  divided  into  three  parts,  p'y  pwtfc^^ 
P^^  p'")  of  which  the  first  is  that  part  which  depends  on   the  earth's  attraction  and   the  factor  n*,  the  second  The  prat* 
depends  only  on  the  disturbing  forces,  and  the  third  only  on  the  diiSerentials  of  u  and  v>  And  we  shall  put  /  for  suret 
tlie  distance  from  the  earth's  centre  to  the  sur&ce  of  the  undisturbed  watery  spheroid  ;  so  that  r'+io  is  the  divided 
vmlue  of  r,  at  the  surface  of  the  water  as  disturbed  by  the  Tide.     First  we  will  remark,  as  a  point  particularly  ^Jt'** 
worthy  of  the  reader's  attention,  that  here  we  must  not  introduce  what  is  usually  called  centrifugal  force. 
For  our  equations  proceed  at  once  from  the  equations  by  rectangular  co-ordinates,  and  in  these  the  whole  Centrifugtl 
relations  between  the  forces  and  the  motions  are  absolutely  included.     The  assertion  of  the  existence  of  centri-  ^""^^  ^*  "^^ 
fiigal  force  is  in  fact  merely  an  assertion  that,  in  order  to  maintain  bodies  or  fluids  in  an  assumed  state  of  circular  ^,^i|"^"^ 
motion,  a  centripetal  force  must  be  applied.     We  shall  soon  see  that  the  effects  of  centrifugal  force,  as  regards 
tlie  fi^re  of  the  earth,  are  fully  taken   into  account  without  introducing  that  expression  at  all.     The  point 
deserves  a  little  more  notice  than  has  commonly  been  given  to  it  in  theories  of  the  Figure  of  the  Earth  and 
■iinilar  subjects. 

(80.)  The  expressions  for  X',  Y',  Z',  or  the  attractions  of  the  terrestrial  spheroid  on  a  particle  of  the  sea, 
will  be  derived  from  those  for  Z',  X',  Y',  in  Article  66.  of  the  Figurb  of  the  Earth,  observing  that  here  (in 
eonformity  with  the  notation  used  by  Laplace  in  this  investigation)  we  have  taken  x  for  the  axis  of  rotation, 
I  wntfad  of  2,  as  in  the  Figure  op  the  Earth.  Those  expressions  suppose  the  form  of  the  terrestrial  spheroid 
I  to  be  the  form  of  equilibrium  of  its  strata  supposed  fluid ;  which  supposition  is  not  infringed  by  our  assump- 
tion that  the  depth  of  the  sea  is  unequal,  because  the  depth  of  the  sea  and  its  inequalities  are  very  small  in 
comparison  with  the  earth's  ellipticity.     Taking  the  expressions  referred  to,  and  observing  that  m,  by  Article  62. 

of  that  treatise,  =-7pi*  rrrv*  and  that  ^  (b)  in  Article  66.  ss-j — ,  so  thatm=7=pjry;  and  remarking  that,  as 

T  is  the  time  of  rotation,  and  n  the  angular  velocity  of  rotation,  nT=2T,  so  that  -=q  =:n',  and  m  therefore  =  Forcei  de- 

'''  pending  on 

l^s  the  earth's 

— —  ;  we  obtain  attraction 

M  and  on  it>« 


Ma:         V(3y«+35«-2x*)/_,       n V  \  ^^""^ 

Xzz — X : 


(M.-4) 


Y'=-iSL-,''''>'*--'-"''  («,-^\ 
r»        ^  r'  \  2    y 

r*  r^  \  2    J 

Substituting  these' in  the  expressions  for  -^,  &c.  in  (78.),  and  combining  the  terms  which  depend  on  w',  we 


dr 


liave 


dr^       r« 


b'(2-3sin«©)/_,       nV\  ,    ,      .  , 
+ — ^^ 1 ^f  Me —  j  +  nV  sin*  Q 

dp'         ,  2b'  sin  decs  0 /_,      wV\       _  ,   . 
^  =H "5 (Me — r- l-fnVsme.cosd 


dja 


Integrating  these, 


P'=v+ 


M      ^'(""'""S) 


/Me  — g- )+-2-  s"»*  «+C. 


TOI.  T.  2  N* 
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Tides  and  If  we  conceive  rsZ+f^,  /  leing  the  value  of  r  at  the  sur&ce  of  the  undisturbed  watery  spheroid,  and  /'  a 

Waves,    variable  quantity  (which  at  the  surfacestr),  it  will  be  unnecessary  to  insert  r"  in  any  term  but  Uie  first  or 

^^^^^''^  largest  term.    Thus 


p'= 


M       M/'    Mb'e/  .  .       2\     n«  /^.   .  .        b»     .  ,        2b»\  .  „ 


Pressure     Putting  for  r*  in  the  first  term  its  approximate  value  b  (1+e  sin' 6),  and  in  the  other  terms  b  only,  it  becomes 
depending 

tnujtfcm  ''b       b«  8b^3    ^ 

end  on 

zotati<m>  ]^ 

The  whole  of  this,  except  the  second  term,  is  ccmstant:  and  we  may  therefore  write  it,  |''=I*~rr  ^^*      '^^ 

M 

as  -r-j  ^attraction  of  the  earth  nearly,  z=zg  nearly,  we  may  write  it 

(81.)  Before  leaving  this  part  of  the  investigation  we  will  remark  that,  if  at  any  one  place  where  r^srO  the 
pressure  is  0  (that  is,  if  the  surface  be  free  there),  it  will  =0  at  every  place  where  r''=0,  or  where  rsst', 
or  where  the  fluid  has  the  external  boundary  which  we  have  taken  from  the  investigations  of  Uie  Figure  of  the 
Earth*  And  thus  our  process  in  this  article,  conducted  without  mention  of  centrifugal  force,  leads  to  the 
tame  result  as  that  which  was  based  upon  it. 

(82.)  The  equations  determining  p"  will  be 

^=     Z"y-Y"*. 

HaIaHva 

p,,.^j^.  Now  let  S  be  the  mass  of  the  sun ;  D  its  distance  from  the  earth*s  centre ;  D'  its  distance  from  the  particle  at 

nates  of  <7,|f,  2 ;  J  its  right  ascension ;  a  its  declination.    Then  x'  for  tlie  sun=D  sin  a ;  ^=D  cos  v.  cos s ;  2'=D  cos  a. sin  « ; 

tliesunor 

moon.  j:'— aP=:D  sin  ^  —  r  cos  d, 


y'— y=:D  cos  c.  cos  «— r  sin  0.  cos  n^+csr, 
5'  —  2=D  cos  ff.  sin  s — r  sin  B,  sin  nZ+tsx ; 


^{(y-jf)*+(y'-y)«+(«'-2)'}=I^'=V{I^*-2Dr (sin  (t.  cose+  coser.  sin  Q,  cos  n^+c^-O+r"}  ; 
and,  preserving  only  the  first  power  of  r, 

r  =  —  =  —  X  il  H — (sin  a.  cos  d+  cos  c.  sin  Q.  cos  nt-\-xa—s)\ 

'-j)«+(y'-y)'+(z'-2)'}J      D'*      D-       I        D  /• 


lolp  forr»A  urliinVi   i\\tk    aim    pypHs    iinnn    tlip    nsirtipJA    fi.t.  .r.  ti.  r    in    fViP  Hirppiinn  c%f  t    ic  . ^    


j/«jp        S 
Now  the  whole  force  which  the  sun  exerts  upon  the  particle  at  a?,  y,  z,  in  the  direction  of  j,  is  -^i^  X  =-^  = 


S(y-x) 

-y, — .     But  the  whole  of  this  is  not  disturbing  force  upon  the  water  in  regard  to  its  movement  upon  the  ^^^e 

earth.     In  order  to  find  this,  we  must,  as  in  (25.),  subtract  the  force  which  the  sun  exerts  upon  the  earth's  centre:^^-Te 
of  gravity,  which  is  the  same  as  if  the  whole  mass  of  the  earth  were  collected  at  its  centre,  and  b  therefore^^^ 'se 

cs  -—■  in  the  direction  of*.     Subtracting  this,  we  have 

Ijr 


s(£-^_S£;_     /J n_s« 

DUturbing       Similarly  _,  o  ^/^  1  ^  ^       % 

force,  of  '  Y'  =  Sj/f—.-J-^ 

the  sun  or  ^^  ^  /        *^ 

(88.)  The  expressions  at  the  beginning  of  last  article  therefore  become 


the  sun  or 
moon. 


TIDES     AND     WAVES.  863? 

in  these  the  values  of  r,  y,  z,  in  terms  of  r,  6,  sad  «r,  and  those  of  a;^»  y»  2!^  in  terms  of  D,  7,  #;  we 
only  the  principal  power  of  r). 


TIdeiaai 


-^=     TO  {3  (sin  <T.  cos  0+cos  a.  sin  O.cos  fU+w-t)*— 1} 


D" 


^=      -—  {sino-.  cosO+cos  tr.  sinO.cos  n^+«— *}.{— sin  ^,  sind+  cos  o'.cos  O.cosn<+i»r— #} 


D» 


^  = =—■  {sin  ff.cos  6+CO8  AT. sin  8. cos  n/+t»— •}  cos  o'.sin O.sin n/+tir— ^. 


Sf* 


hlcgnting^y  p":='=^{3(sin4r.cosO+cos0'.sin6«cosfii4-iir— 0' — 1}«  produced 

*Ar  by  tlie  warn 

ftkvimecessary  to  add  an  arbitrary  constant,  since  one  has  been  attached  to  the  expression  for  j/^  to  which  this 
kto be  added. 

(84.)  In  conformity  with  the  remarks  in  (68.)»  no  regard  is  to  be  g^ven,  in  this  expression,  to  the  variation  in 
&e  nines  of  r  arising  from  the  difference  in  the  depth  of  particles  of  water.  Instead  of  r,  therefore,  we  may  put 
dtt  dliptic  value  r^,  or  even  the  polar  radius  b.  (This  amounts  to  the  assumption,  that  the  Tides  upon  a 
fkroid,  so  nearly  spherical  as  the  earth,  will  not  sensibly  difler  from  those  upon  a  sphere.)  Putting  b  for  r, 
w  adding  p'  and  /r,  we  find, 

3Sb*  r  Equation! 

p=I— ^'+-=rr-{(8ino'.cosfl+cosff.  sin  6. cos  7i<-fo— #)*«■}-} 4-?^^'  for  the 


pn 

-4-=2nr.sm«e.-3-  onthe 

or  at  motion  of 

-^=:— r»-;3-+2iir*sm  a.cosa.:i7 
dJB  df  dt 

dp"'  du  ..  rf^ 

-4--=-2nr*sin6.cose-n-""**sm*a.  ji. 
dm  dt  dr 

M  die  snr&oe  of  the  water,  p=:0.     But  at  the  surface  r^=io;  and,  by  the  equation  of  continuity  (72.)  tos 

i  dv 

'*2(u7)-t<y.cotan0— y— .     Hence  the  tidal  equation  for  the  surfiu^  of  the  water  becomes 

0=rl4.-—  {(sin  ff.cos8-{-cos7.sin9.cosfU+sF— 0* — t}— ^+p"'; 
vkne  V  and  p"'  are  subject  to  the  equations  expressed  above. 

(BS.)  If  we  expand  the  middle  term  of  the  tidal  equation,  that  equation  becomes 

^     Sb«  8Sb«  

0=I+— (jcosV— 1)  (1 -3cos«d)+--^sin2<T.sin2a.cos7i<+tsr-t 


3Sb' 


fl 


Or  most  purposes,  wc  may  consider  the  variation  of  the  terms  depending  on  S  to  be  produced  only  by  the 

^rlition  of  n/+o— ^,  and  we  may  consider  ^(n<+«»-«y)  or  n— -j-  as  a  constant  =:n',  or  we  may  represent 

^+0-*  by  n'^f  CT  (by  changing,  if  necessary,  the  origin  of  the  time).  Some  of  the  terms  therefore  of  the 
^nation,  depending  on  the  disturbing  force,  are  constant:  some  multiply  cos n^t+ta  ;  and  some  multiply 
^fti'<+  20.    In  strictness  we  ought  to  consider  that  o-  and  D  are  both  variable ;  but  they  may  be  expressed  in 

of  anes  and  cosines  of  multiples  of  the  time ;  and  when  combined  with  cos  n't+^  and  cos  2n't*^2m  they 

2n2* 


/f 


268»  TIDES     AND     WAVES. 

IMet  ind  will  produce  cosines  of  other  arcs  in  which  the  coeflBcient  of  <  is  different,  but  that  of  fir  is  the  same.     The  most 
Wmves.     general  form  therefore  for  one  of  the  terms  will  be 


Vd 


Gener^  e.C08t(+A:t!T, 

tmnoftJia 

prawnre      where,  for  the  first  of  the  important  terms,  6= A.  sin  20,  A;::=l,  and  t^n',  or  differs  little  from  n;  for  the  second  •] 

F"^^®*     9=B.8in*0,  Ar=2,  and  t=2n' ;  and  where,  in  the  terms  in  general,  k  has  no  values  but  0,  1,  2,  but  i  may  have 

tnrbing       ^Y  value  between  wide  limits,  and  6  may  have  any  multiples  of  sin  20  and  sin'O  added  together. 

(86.)  The  equation  between  u;,  u,  and  v ;  those  between  p''',  u,  and  v  ;  and  that  between  ti;,  p^^,  and  the  terms 
arising  from  the  disturbing  force ;  being  all  linear,  we  may  take  the  terms  arising  from  the  disturbing  force 
separately,  and,  finding  the  solution  for  each  term,  we  may  add  all  together.  It  will  be  sufficient,  therefore,  to 
proceed  with  the  solution  of  the  equation 


forces. 


0=ecosi7+ilrtsr-^+p'". 

Limited  (87.)  Now  we  may  remark,  that  the  equation  for  -j—  may  be  neglected,  not  because  its  terms  are  small*  but 

equatione  or 

^^  ^'        because  the  variation  of  r  to  which  they  apply  is  insignificant     The  reasoning  of  (68.)  applies  entirely  to  this ; 
Atdepend-  ^^^  ^^  reader  may  see  the  same  thing  in  the  solution  of  tlie  equations  for  //'.     For,  afler  having  obtained  the 

value  of  p"  by  means  of  three  equations  (  for  4-1-^.  and  -f-  ),  we  have  put  b  for  r,  thereby  implying  that  the 

\^        ar    aO  ocsi  J 

variations  of  r  are  insensible  ;  and  we  have  thus  obtained  exactly  the  same  expression  as  if  we  had  put  b  for  r 

in  the  equations  for  -^  and  -p-  and  had  neglected  the  equation  for  ^ ;  although  the  terms  of  ~  are  com- 
uB         atar  dr  dr 

dp'        dp"  dp*" 

parable  to  those  of-f-  and  -j^.     In  like  manner  we  shall  here  put  b  for  r  and  neglect  -—-.     Thus  we  have 

aO         ofiT  dr 

dp"*        -,€/•«  .„,,.«        ^   dv 

/-  =  -  2nb".  sm  0. cos  0  -7-  -  b«  sin«(?  --. 
dxa  dt  dr 

d  dv 

10= -— (My) -tty . cotan  0  -  y  — 


^ 


0=  0  cos  it  +ite  —gw  +p^" 

Popular  (88.)  The  terms  multiplying  n,  it  is  to  be  remarked,  are  produced  entirely  by  introducing  the  consideration  of 

^P*"^  the  earth's  rotation.     Of  the  origin  of  these  terms  the  following  popular  explanation  (which,  however,  is  suffi- 

ter™iii-*  c*®**%  accurate  to  be  used  as  a  basis  of  calculation)  may  be  given.     Suppose  a  particle  of  water  to  be  rupnimr 

trodoced  towards  the  equator  (that  is,  suppose  that  u  is  increasing).     By  this  motion,  it  is  proceeding  from  a  smalH^  .Mtl 

by  con-  parallel  towards  a  large  one,  or  from  a  place  in  which  the  movement  from  west  to  east  (produced  by  the  earth'^^fc^a 

lidering  rotation)  is  small,  to  one  in  which  the  movement  from  west  to  east  is  large.     It  is,  therefore,  advancing  to  a  part^  — ^^ 

roUUon   '  ®^  ^®  earth  whose  movement  towards  the  east  is  more  rapid  than  its  own,  and  therefore  it  tends  to  lag  behindHE^»d 

the  movement  of  that  part  of  the  earth.     Consequently  there  will  be,  in  the  expression  for  — ,  (which  is  the— ^  ^e 


dt* 
acceleration  towards  the  east,)  a  term  depending  on  u,  which  denotes  that  there  is  a  retarding  force  when  u  is^^^Ss 

increasing :  that  is,  -^  will  be  expressed  by  terms  of  which  one  is  a  negative  multiple  of  -r-.     Again,    iijum  ii      m   r 

a  particle  of  water  to  be  running  towards  the  east  (that  is,  suppose  that  v  is  increasing).  The  angular  velocity 
of^  this  particle  is  greater  than  the  earth^s  angular  velocity  :  dierefore  the  centrifugal  force  is  greater  than 
centrifugal  force  would  have  been  if  it  had  had  no  such  motion  towards  the  east ;  there  is  therefore,  from  niii  i  i 
cause,  an  addition  of  centrifugal  force ;  and  this  addition  (like  the  original  centrifugal  force)  is  in  the  direction^c:^ 
of  the  radius  of  the  parallel,  and  is  perpendicular  to  the  earth's  axis ;  resolving  this  into  a  vertical  and  a  hori— — — ' 

zontal  force,  the  horizontal  force  is  directed  towards  the  equator,  or  tends  to  increase  u  :  that  is,  — r-  will  be^^^ 

dt 

fin 

expressed  by  terms  of  which  one  is  a  positive  multiple  of -r-. 

dt 

(89.)  A  general  solution  of  the  equations  of  (87.)  is  scarcely  to  be  hoped  for ;  it  is  a  matter  of  diflkulty  to  -^ 
find,  in  a  very  limited  case,  a  particular  integral  which  will  satisfy  them.  We  shall  begin,  in  the  manner  of '**'*^ 
Laplace,  by  trying  whether  they  cannot  be  satisfied  by  expressions  of  the  following  form : 


T  r  D  B  S     A  N  D     waves:  «9* 

io=a.co8  5+lCT  TIdetMid 

m    I  AMump- 

r=c.8in  it+kn  tion  ofthe 

p'"=:a'".  cos  5+to  whTtion  is 

where  «.  6,  c,  a"',  arc  ftincUons  of  0  only.  I^^ 

QN).)  Snbstituting  these  expressions,  the  equations  become 


dU 


cos  i/4-Jfccj  --i^^     +b'6,i"cosi<+ifcw    -f2tib«.sin6.cose.c.i.cost<+to 


^k.af".  sin  t<+Aisj=     +2nb'sin0.cos6.&.t.  sin  t7-f  Arcj     +b".sin"6.c.t*.sin  ii+km 
a.cost^-fihsTs: 3-^  cosi^+to     —  iy.cotan  0.  cos  t^+Acr     «-ycA:.  cos  t^-fArtv 


0  s=8.co8t<4-to     ^ga.co&tt-^im    +a^".coBU-\'kv9 

-—     s=b«i».6  +  2nb*i.sinfl.cose.c 
do 

-ito'"=:2iib«i.sine.co8^,6+b«t\8in«0.c 

a= T^-*Y  cotanO— yc* 

oa 

0=8— <7a+a^. 

It  Is  clear  that  our  assumptions  have  satisfied  the  equations  as  far  as  regards  m ;  for  every  term  containing  m  r^^  ^^ 
Tuiished  upon  making  the  substitution.     Moreover  we  have  four  di&rential  equations  by  which  to  deter-  ■umption 
m  four  unknown  quantities,  and  these  (whatever  practical  difficulties  we  may  find)  are,  theoretically,  sufficient  itsuffidoit 

for  their  determination.     It  is  therefore  certain  that  a  solution  may  be  fbund,  in  the  form  which  is  expressed 

Vy  the  four  assumptions  for  tr,  t/,  o,  and  p'". 

(91.)  Before  proceeding  further  with  the  solution,  we  may  draw  a  few  inferences  from  the  form  of  the  ex-  Infereneoi 
fRMons  that  we  have  already  found.     First,  since  the  velocity  of  the  water  in  the  direction  of  the  meridian  is  ^"^  ***• 

hjor— b6i  sint<+to,and  the  velocity  perpendicular  to  the  meridian  is  b  sin  0.  ~,orbc.sin©.i\cosiY+A:tJ,    the 

viter  at  any  given  place,  except  in  certain  limited  cases,  is  never  at  rest,  but  the  direction  in  which  it  runs 

ingBS  perpetually.     The  expression  for  its  whole  velocity  at  any  instant  is  b*  /( (  -r—  J  +sin*  0 1  — -r-  ]  ),  or  The  dlree- 

^  A^    \\  aw  V    «//        tionofthe 

[  3U(ft"t".sin*t/+A:tsj  +  c*  sin*  0.i".cos*  it-tkia)  and  the  tangent  of  the  angle  which  its  course  makes  with  the  me-  tlde-cur- 

'-  rent  re- 

"'  sinfl^i  .    ,  ^°'»"* 

at           — csma  ■ 

vim  at  that  instant  is  -. ,  or r — cotan  U-r  Arty.     This  is  the  same  kind  of  rotation  to  which  we 

li 
kve  alluded  in  (9.) :  but  we  shall  see  hereafter  that  the  latter  arises  from  a  diflerent  cause. 


(92.)  Secondly,  since  the  term  9.  cos  it+km  produces  a  term  w  ofthe  form  a,  cos  t^-fArcj  (where  a  may  be  High  or  low 

.^— .—  .ii.....——  water  In 

pi&fe  or  negative),  and  since,  for  the  principal  tidal  terms  in  p'\  cos  it+km  will  have  the  form  cos  n<+«7^«,  solar  or 

•rcn  8if£+2cr—2j,  which  terms  have  their  maximum  or  minimum  values  when  jr=n/+tiT,  or  when  the  sun's  will  occur 

\  from  the  fixed  meridian  =  the  distance  of  the  place  from  the  fixed  meridian,  or  when  the  sun  is  on  the  «t  the 

of  the  place :  it  follows  that  either  the  high  or  the  low  water  of  the  solar  tide  must  occur,  in  conformity  ^™^"*  ®' 
-,        ,        .1  .  .1       '='    .,.  *     .    .,      ,  ,.      .      ,       -  -  i     .  .-    ■'  the  sun  or 


moon. 


vttk  this  theory,  exactly  when  the  sun  is  on  the  meridian.     A  similar  law  applies  to  the  time  of  the  lunar  tide. 

OKI.)  Thirdly,  if  a  ^tor  of  8  (which  depends  on  the  sun's  linear  distance  and  declination)  is  expressed  by  Time  of 
l+/cos  f  if  where  i*  is  small  (or  where  the  term/  cos  i'  t  varies  slowly),  then  8  cos  i^-fAcj  will  become  al^red^bT   * 

c^f ft/*         thetarU- 

zl  «/«.  fi^;\  #  j_^«r  -i_5i.  Aiw  A_.n ^  I  1^ .  tion  ofthe 


8cosi7+A:cT+-^  cos(i+t)i+/f«-f-^cos(t-i')i+te:  {o^ 


iKinnce  a  in  the  expression  for  w  depends  on  t,  we  must  use  a+-TJi!  in  the  second  term,  and  a— — {  in  the 
wid  term ;  and  the  expression  for  w  will  be  •  . 


afw 


Tides  and 
Wvm. 


a  cos 
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i7Pfl,+£(a+^/j  cos  (i+fyt+km+L  («-^j?)  cos  (i-0/+*€ 


ia 


or 


a  (1+/C08  i'O  co8t<+ifcfsr— ^-TT. /sill  i'^  sin  it+kta, 


The  time  of  high  water  on  any  grfven  day  will  not  now  be  the  same  as  before ;  for,  before,  it  occurred  whoi 
U+km:^0  or  180^,  but  now  it  occurs  when 

i:.—.f.anft 

tan t/4-to=^^^^^^^^.^^  nearly. 

But  the  highest  tide  of  all  (the  height  being  expressed  by  the  square  root  of  the  sum  of  the  squares  of  the 

Dwrof       coefficiente  of  cqs5T*^  aud  sind+te,  asin(46.)>  )  occurs  when  ^ia*(l+fcosiUy+t^.  (-^j  .p.sin^i'iX 

*^*^     is  maximum ;  and  this  is  when  cos  ft=:  1,  or  when  the  force  which  causes  the  tide  is  greatest.    As  far,  there- 
JgJJ^^jf®  fore,  as  this  theory  applies,  the  highest  solar  tide  ought  to  occur  on  the  very  day  on  which  the  solar  force  is 

greatest 

greatest, 


gmtfltt      greatest;  and  similarly  the  highest  lunar  tide  ought  to  occur  on  the  very  day  on  which  the  lunar  force  is 


"^  ^^^'^  Returning  now  to  our  equations  of  (90.)*  The  only  way  in  which  Laplace  has  attempted  to  solve 
^^'^?^"''  them  is  the  following.  He  has  assumed,  as  the  oidy  law  of  depth  on  which  a  solution  appears  to  be  practicable, 
J^^^*^  7=:/— ^cosPg.  He  has  then  shown  that,  taking  separately  the  terms  independent  of  n^-f*' — '» those  depending 
depth  of  on  cosni+isr— f,  and  those  depending  on  cos  2irU+2«— 2f,  it  is  possible  to  determine  for  each  the  value  of  q 
^  *^^  for  which  the  equations  can  be  solved,  (the  solution,  in  Laplace's  manner,  not  being  practicable  for  all  values  of 
LapUee  s  gy  He  has  shown  that,  to  a  certain  degree  of  approximation,  the  same  value  of  q  will  apply  to  the  terms  of 
]^^f^  ^^  difierent  kinds.  And  in  the  simplest  case  (when  9=0,  or  the  depth  is  the  same  in  all  parts)  he  has  shown  Hiat 
eqoationf  the  terms  in  the  height  of  the  water  depending  on  cosn<+o— «  will  be  insensible,  or  the  dinmal  tide  will  bs 
at  dqptnd.  insensible.  We  now  proceed  (although  by  a  method  difib'ent  in  its  principal  parts  from  Laplace's)  to  obtain 
SStSe!^  equivalent  resuIU. 


(95.)  From  the  first  and  second  of  the  equations  in  (90.)  we  find 


6= 


—I.  sin  e.  -rr-  —  2ibicos  6  .a'" 
ad 


b"  • .  sin  e.{4n*  cosP  6— O 


c=- 


2n.wi  e.  cose,  -r^+tit.o"' 
b»t.  sin«  0.  (4n'.  coaPd-O 


Substituting  these  values  in  the  third,  which  may  be  put  in  the  form 


a.  sin6=:— -r-  (y.6.  anO)—y.k.c.  sin  0 
a9 


we  obtain 


I     ».  sine.  — +  2Arn,  cose,  of" 
a.dne:=^ly.       yi.(4nVcos-e^»^ 


-Y- 


da!" 
2kn,  sin  e.  cos  e. -nr  +»^.  a!" 
do 


b"j.  sine.  (4n".  cos*  e-^) 
e.  sin  $z:ig.a.  sin e— a^\  sin e. 


The  equ-   But  from  the  fourth  equation, 

tiotasre- 

dnced  to 

one  dif-      Substituting  in  this  last  the  value  of  a.  sin  e  just  found,  we  finally  obtain 

htmMk  ^, 

t.  sin  e.  <^+2ibt.  cos  e.  </^ 


equation. 


eue=^. 


d_ 

b^i "  de 


4n».cos"e-i« 


b«f  -^^ 


daf" 
2kn.  sin  e.  cos  O.-r^+V^.  a"' 
ad 


sine.  (4«*co8«e-t») 


afmne 


a  linear  differential  equation  of  the  second  order,  in  which  the  only  unknown  quantity  is  a"'. 

(96.)  If  we  perform  the  differentiation  and  multiply  by  sin  e.  (4n\  co^  i-fy^  the  equation  becomes 
e.  sin«e.  (4ii».  cos«e.-iY=  tr--7^-  (4n"cos«e-0  .  (t.  sin«e.  —.+2kn.  sin  e.  cos  e.  a'") 


+#i-v.  1 


b'i'rfe' 

dPaf"  da'"] 

t.  sin"  e.  (4n*.  cos*  e-t").  -Trr+i^  sin  e.  cos.  e  (8n*sin»e+4n'  cos*e— «•)  -r- 
aO  do 

+  (f  it*+2i"Am.  sin"e-4iA:*n*.  co8"e+8itn«.  sin'e.  cos«e)  .a"' 

-  sin*  e .  (4n*.  cos*  e  -  O'*  of" 


•      T  I  D  E  S     A    N  D     W  A  V  E  S.  «ri* 

I.        U,  wiUi  Lfti^ace,  we  suppose  ys/.  (1— 9.  cos'e),  -^ssS/g.  sine,  oose;  and  iheequaUoQ  tikes  the  following  ™tf«k^ 

P*  fbrm ;  in  which  we  may  remark  that  the  factors  of  O,  (/^,  and  --r — ,  contain  only  even  powers  of  cos  $ ;  and  that 

"    ,  da!" 

the  fiKtor  of  -^  contains  only  odd  powers  of  cos  d,  multiplied  by  sin  $. 

ex  {t*+  (-.8iV-.tOcos"e+(16»*  +  8i"»*)c<w*e-  16n*co^e}=  ^51^ 

1^  X  -fi-  X  I  -i" /+  (4/n«  +  «+  «o)  co^  e+  (- 4/««  -  4ln*q  -  f»  cos*  e+ 4ln* a  co^  $]  equrtioa 

06^        b         I  J  with  at- 

jMf  rallied  M 

+^X-^Xcose.sinex  |(8/n«-2t"/9-.t^/)  +  (3iVy-4/n*)co8Pe-4/nVcQ**el  S^thT 


+fl'/^X-:^X  j(W/  +  2i*/n)  +  (jj^^2mn^4k^M  -  6il//ig  -  ("Wg")  cos«e 

/    Skin* .  8iWn*7  ^ ,^,  ,       ^^.^    \       ,       8«n'7  _.  ^1 
+  f --+ — r-^  +4Af'&i'9  .  +6Mnq  j  cos*e r-^  co^  e\ 

+0"' X  {  -J*  +(8tV  +  f )  cos"  e+  (-16»*-8?n*)  co«»  e+16 n*  cos*  e}. 

It  is  evident  that  this  equation  can  always  be  solved  by  assuming  for  «/''  a  form  similar  to  that  for  e  multi- 
plied by  a  series  of  powers  of  cos"  $  with  indeterminate  coefficients.  The  same  would  have  held  if  we  ImuI  as- 
iKmcd  for  7  an  expression  consisting  of  a  greater  number  of  terms  with  even  powers  of  cos  e. 

We  shall  now  proceed  with  some  steps  of  the  solution  of  this  equation. 

(07.)  Omitting  the  first  or  constant  term  in  the  equation  of  (S5.)y  which,  in  fact,  is  only  an  arbitnurv  constant. 
to  be  so  determined  with  reference  to  the  term  gw  that  the  whole  mass  of  the  fluid  will  not  be  altered,  the  next 


i8-=r;f-cos'9-l  J  (1— ScosPe).     This  tcHU  does  not  contain  o  at  all,  and  therefore  we  must  make 

Sb*/3  \ 

Is  0.     But  as  D  is  slowly  variable,  and  as  ^  also  is  variable,  the  factor  — ,  (  -  cos'  <r  —  1  j  would,  if  expanded, 

eoDsist  of  a  series  of  terms  like  A  cos  t/,  where  t  is  small.  Comparing  A  cos  i<  ( 1  —  3  cos'  e)  with  9  cos  it+ha 
we  have  6=: A  (1—8  cos*  e),  Ar=:0,  t  a  small  number.  Substituting  for  9  and  A:,  and  retaining  only  the  lowest 
power  of  i  in  each  term,  the  equation  becomes 


lappose 


A  X  (16ii*  cos*  0  -  64n*  cos"  e+  48n*  cos"e)=  Equttiim 

JHgjit  I  correspond* 

-5-  x|;xJ4/n"cos«6+(-4/i»"-4/n"9)co8*e+4/;i"gcos-al  ?hC?rf 

^  theditturb- 

da'"       Q  Vast  foreo* 
+  -^  X  -p  X  cos  e .  sin  6  X  (8/n«— 4/n"  cos"  O—Aln^q  cos*  6) 

+ a"'  X  (- 16/1*  cos*  e+l6n*  cos«  6). 

o'^'riB,  cos*  0+ B^  coa("a+ B,  co^  e+ &c. 


Fkvming  the  expressions  for  —  and  -^ ,  and  expanding  all  the  even  powers  of  sin  0  in  terms  of  cos  a,  and  Solution  in 
•Iter  substituting  in  the  equation,  making  the  coefficient  of  each  power  of  cos  0=sO,  we  find  SooJSii* 


Vb"n"     /2    .     62      \  ^14    A  b«n"      ..,     ^    ) 
Hit  ^U+ 15:35 V"*"35^)  -^cos-0+&c.}. 


AnI  9    .of" 


9       9 
A  A 

= —  (1— 3cos"6)H multiplied  by  the  series  just  found. 

if  If 


*«i8  the  coefficient  of  cost7  in  the  expression  for  tr,  the  tidal  elevation  of  the  water  (89.). 

(98.)  If  we  remark  that  the  centrifugal   force  at  the  equator  is  expressed  by   bn",  it  is  evident  that 
W 
■J- 18  the  proportion  of  that  centrifugal  force  to  gravity,  or  is  the  quantity  which  in  the  Treatise  on  the 
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Waves.     Figure  of  the  Earth  we  have  called  m.    The  fraction  — r-  is  therefore  =-7-,  and  is  not  small,  therefore,  ^ 

except  m  or  ---  be  smaller  than  the  proportion  of  the  depth  of  the  sea  to  the  earth*s  radius,  which  is  expressed  ijJJ 
^  ^^  III 

by  -r-.     The  form  of  solution  adopted  above  will  not,  therefore,  strictly  apply  if  the  depth  is  very  small,  as  the 

coefficients  of  the  series  will  not  converge.     In  that  case,  it  will  be  advantageous  to  put  the  solution  in  this  form : 

a'"=Co+Ci./+C,/*+C,/'+&c., 

where  C«,  C„  C„  C.,  &c.  are  functions  of  6 :  and  to  substitute  in  the  equation,  and  make  the  coefficient  of  each 
power  of  /=0.    Thus  we  shall  have 

Solution  ia  +A(l-3co8*fl)=-C, 


the  depth  dPCt,       a 

of  the  tea.  ^^"1^  X  -^  X  {4n"  COS*  0+  (— 4n*— 4n"g)  cos*  e+4n*7  cos*  0} 


d&    '"b" 


from  which 


+-3r^  X-?7Xcose.sinax(8n"-4n*cos*6— 4ii"ocos«0) 
an        b 

+Ci  X  (  -  16ii«  cos*  6+ 16ii»  co^  6) ; 

C  l^nAaL   ^    l-fco8*0-|-<yco^g— 3yco8*e 
*       "b^^'T*  cos*6  • 


and  so  on,  the  determination  of  each  successive  term  being  effected  in  the  same  manner.     Hence  a"'  is  expressed 
by  the  series 

b*n*    2  cos'e 

J                                                               e    .a*'      AO-Scos*©)      a'" 
and  c= h —  =— .i '  + — r= 

9       9  9  9 

—A  —  A  l+coflP6+9C08*g—39C08*e 
g  *hm'  2  '  cos*© 

The  series  converges  by  powers  of  r-—,  and  diverges  by  powers  of  cos*0.     Algebraically  speaking,  therefore^ 

DfTI 

it  fails  near  the  equator :  but  it  is  probable  that  it  would  apply  so  near  to  it  that,  in  regard  to  physical    \ 
interpretation,  the  failure  would  be  unimportant. 

(99.)  The  fluctuation  of  which  we  have  treated  includes  all  those  which  Laplace  denominates  " /c*  oscUlth.  ^ 
tions  de  la  premiere  espece"  j 

SSb*  ■  \ 

(100.)  The  second  term  depending  on  the  disturbing  force,  in  the  equation  of  (85.),  is  H-Try  sin2(r.sin90. 


3Sb* 


cosn^-f^*"'!  or  •-=r^8in2o'.sin9.cos0.cosYU-ft7— 5,  which  we  will  call  £.sin6.cosd.cosn<+cj— «.     Com- 
paring this  with  the  general  term  assumed  in  (85.),  we  have 

e=E.sin6.cose 

*=1 

ds 

'^"""dt' 
In  the  investigation  on  which  we  are  about  to  enter,  we  shall  consider  £  as  constant,  (lis  variation  depending 
only  on  the   changes  of  distance  and  declination  of  the  luminar}',  which  are  slow,)  and  -7-  as  insignificant 

Of 

The  last  assumption  gives  us 

Substituting  these  values  of  k  and    t,    in    the    equation    of   (96.),    and    dividing    by    n\    it    becomes 

/  .  9^         l\ 

I  smce.,-^-;=^ —  J 

ex(l-cos*d)x(l-4cos*6)*= 


I 
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4.i^  Xr^XcoBfl.8inflx{(7-29)  +  (-4+8a)cos'e-49C08'e}  Eqn»tlMi 

do  DfTI 


ingtodlnr- 

t2: 


-a'"x(l-co8»e)x(l-4co^0)". 
We  dudl  solTe  this  by  the  same  process  as  that  used  in  (98.) 
(101.)  Suppose  then 

F«.  F|,  F„  &c.  being  fdnctions  of  0.    Substituting  this  in  the  equation,  and  making  the  coeflScient  of  each 
of  teO,  the  first  comparison  (or  the  comparison  of  terms  independent  of  t)  evidently  gives 


ex(l-co^e)x(l-4co8P6)«=-P,xa-cos"fi)X(l-4co^6)», 
or  Fo=»ec=-E.8ine.cose.     « 

JTEI  #PF 

Vmn  this  we  have  -^=E.(1— 2co8P0),  -^c=+4E.  anO.  cosB. 

The  second  comparison  (or  that  of  terms  containing  the  first  power  of  i)  grfyes 

0=^  Xr^x{— l+(5+9)co8»e+(-4-59)coa^0+4gcofi»6} 
ov        but 

+-^X^Xco8fl.8inex{(7-2g)+(-4+89)co8»e-49C08»e} 

+    F,    x^x{3+(2-7q)axf0+i—6+lSq)cmfie-8qc(Mfie} 
Din 

-   F,    Xr^X(l-co8P6)x(l-4coi?e)*. 
bm 

Substituting,  in  the  three  first  lines,  the  expressions  found  for  Fq,  -;-,  and  -3^,  the  equation  becomes 

do  d^ 

=Ex^X8ine.cosex{  — 29+18gfC08P6-48gcos*a+S29COfi(»6}  -FiXr--X(l— coi?0)x(l-4cos*0)*, 

O=-E.sin^.cos6x2g.(l-co8«0).(l-4cos"6)«-F|X(l-cos»6).(l-4co8«d)*; 
fen  which  Fi=— 29.E.sin9.cos0=:  +  29Fo. 

k  form  of  the  equation  between  F|  and  F.,  that  between  F,  and  F„  that  between  F,  and  F4,  &c.  will  be 
mmtidj  the  same  as  the  form  of  that  between  Fo  and  Fi :  and  since  the  form  of  Fi  (considered  as  a  function  of 

2 is  exactly  the  same  as  that  of  Fo,  the  nature  of  the  substitution  in  the  equation  will  be  the  same,  and  there- 
e  the  relation  of  all  the  successive  coefficients  Fi,  F„  &c.  will  be  the  same.     Thus  we  shall  have 

F,=:29Fi=-47*.E.8ine.cos^ 

F,=29F,=  — 8^.E.sine.cosa, 

and  so  on.     The  expression  for  a''',  therefore,  is 

-Esin^.  cos6-E8ine.cose(^|^+i|l?+||^  +  &c.'^ 

\bm     b"m'      trmr  J 

2a-r- EsinO.cos^ 
«  .  ^      ^      ^  bm 
=r— EsmdcosO —. ; 

bm 

/  Finltoiofai- 

ft       „m         *9  \Z^   -p  *i<«  «»^ 

«d.tl«rfare,  a=± +^=  ~^.|.sinOco.e.  [HSSJ!? 

^       ^  X—-    ^  tidt. 

bm 


i  expresnon  in  a  finite  form.    The  expression  for  the  elevation  of  the  water  is,  therefore. 


l<o« 
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Tldataad 

•• — .sin0.  cos0.coBR<+isT-«.  sj 


'bm   E  ^ 


When  the  (102.)  In  article  (96.)  we  aBsumed  the  depth  of  the  water  to  he  represented  hy  /(I— 9  cos* 6).  If,  theo,^ 
deoth  If  the  depth  of  the  water  he  uniform  over  the  whole  g^lobe,  g=0.  In  that  case  the  expression  just  found  for  the 
^^rm,  elevation  of  the  water  vanishes  for  every  value  of  6  and  «t,  or  for  every  point  on  the  earth's  surface.  Thus  we 
Jjjjjj  °®  obtain  the  most  remarkable  and  most  unexpected  result,  that  if  the  depth  of  the  sea  is  uniform,  the  diurnal  tide 
tide  in  (or  that  depending  on  n^+vr— f)  is  insensible.  For,  the  expression  for  its  elevation  absolutely  vanishes  when 
Mght.        ^e  depth  of  the  water  is  everywhere  the  same. 

Bot  there  (108.)  This  evanescence  of  the  tide  applies,  however,  only  to  the  elevation  of  the  water.    The  horizontal 

it  diomal  motion  is  not  destroy^.     For,  the  displacement  of  the  water  in  the  direction  of  the  meridian  is  v,  and  therefore 

tidein  ^  «.«___ 

motion.  its  velocity  in  the  direction  of  the  meridian  18^7=— tinnt^+An?,  (89.),  =— ni.8inn/+f(r— «:  its  displaces- 

ment  in  longitude  is  v,  and  therefore  its  velocity  in  the  direction  of  the  parallel  is  sin 0. -^  =rtc. sine. cos t^+i^ 
dt 

=:n.c.8ine.cosn<+«ir— ^.   Now,  taking  the  expressions  for  6  and  c  in  (95.),  and  assuming  a'"=— E.sin^.coso, 

(to  which  it  is  reduced  when  g=0,)  and  -7— =E  (1-2 cos* ©;,  we  obtain  bzsz—-    c=-, — ^^^^   ;  from  which 

<*0  b  n  b*  n*  sin  0 

— E      

the  velocity  in  the  direction  of  the  meridian  =  I"— sin  n<-f  fir— «,  and    that  in   the  direction  of  the  parallel 

-E  ^ 

=:-^r—  cos0.co8n/+fff--* :  and  the  whole  velocity  of  the  water,  which  is  the  square  root  of  the  sum  of  the 

squaresof  these  quantities,  ==-- Vl— sin* e. cos* lU +«»—«»  and  the  tangent  of  the  angle  which  its  course 

b  n 


1 


makes  with  the  parallel  = tan  nt+ts—s.    Thus  we  obtain  the  result,  that  at  the  equator  the  water  moves 

cos  Q 

only  north  and  south,  resting  for  an  instant  at  the  change  of  motion  :  on  every  other  part  of  the  earth  the  water 
is  always  moving  with  some  velocity,  but  the  current  is  perpetually  changing  its  direction :  at  the  pole,  the 
velocity  is  constant,  and  the  direction  is  always  transverse  to  the  meridian  which  passes  through  the  luminary. 
The  same  remarks  hold  when  the  depth  of  the  water  is  not  uniform  :  as  the  expressions  for  a'"y  6,  and  c  difller 

E 
from  those  which  apply  when  the  depth  is  uniform,  only  by  having  the  &ctor —  instead  of  E. 

1      ^ 
hm 

Rules  for         C^^O  I^the  place  of  observation  is  north  of  the  equator,  sin  0. cos 0  is  positive  :  and  if  the  declination  of 

high  and     ^^^  luminary  is  north,  -^=^  sin  2<r  or  E  is  positive :  and  if  the  luminary  is  on  the  meridian  of  the  place, 

low  water         

inthediur-cosni-|-c7— ^  is  positive,  and  has  its  greatest  value.     Hence,  when  the  depth  is  variable,  the  sign  of  the 

nal  tide,  elevation  at  the  transit  of  the  luminary,  if  on  the  same  side  of  the  equator  as  the  place  of  observation,  will  be 
the  same  as  that  of —9.  If  the  water  be  shallower  at  the  poles  than  at  the  equator,  q  in' the  expression 
l(l^q  cos*  e)  must  be  positive,  and  therefore  low  water  occurs  at  the  transit  of  the  luminary.  If  the  water  be 
deeper  at  the  poles,  q  is  negative,  and  the  high  water  occurs  at  transit 

(105.)  The  numerical  values  of  all  these  quantities  will  be  computed  by  the  process  of  (31.)  and  (35.)    The 

Sb*  7  I        \ 

mean  value  of  -=r=-  for  the  Sun  is  0*2110  foot :  for  the  Moon,  0* 5959  foot     If  /=-  of  a  mile,  r~  =— • 
2D*g  5  '  bm      10 

(106.)  The  fluctuations  of  which  we  have  now  treated  are  called  by  Laplace  '*  les  oscillations  de  la  secande 
espece" 

(107.)  The  third  term  depending  on  the  disturbing  force,  in  the  equation  of  (85.),  is  ^=-  cos*<t  .  sin«e  .  coe 

A.  It' 


4D* 


2n/-f  2i!T— 2j,  which  we  shall  call  G.sin*d.cos2n/+2tsT— 2*.     Comparing  this  with  the  general  term  assumed 
in  (85.),  we  have 

e    =     Gsin«d 

k    =     2 

$    z=     2n— 2-1-  =  2n  nearly . 
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;  thoe  ¥daes  in  the  equation  of  (96.X  and  dividing  by  n\  it  becomes  TidM  ud 

^  16.G.  ^'^'^  X  ^  X  {-4+(8+4g)cort+(-4-89)coe'e+4gco!rt>}  ^^^ 

^  eorre* 

*     .  +^X^Xco8^.dnex{(4-8g)+(-4+l«g)cort-^c«(V}  2Sf*^ 

+a'"x^x{24+(-16-.407)coB«6+(-8+48j)cofi*e-8^co8^}  ^"^ 

-i6.a^'.8in«». 
IMviding  bj  4  sin^,  this  becomes 

4.G.8in*^=-^X^x{-l+9C08^} 

•       +^  X  ^x{6+(2-10g)cort+2vcoirt>} 
-4«'".8in«6. 
^  a'"=H.+H.^+  &c 

Smbntitnting  this  in  tbe  equation,  and  comparing  the  coefficients  of  the  same  power  of  r---.  the  comparison  of  Soialioa  in 

"^  powenof 

tcnns  independent  of  /  gives  the  dtptii 

I4G.8in*0=-4H,sin"^,  ofthettt* 

m  H,=  -Gsin*e. 

This  gives  ^•=:-2Gsin6coB0;  ^=G(2.4c«,«0). 

The  comparison  of  terms  multiplying  the  first  power  of  I  gives 

^=^^b;;i^i-^+^^*^ 

,  rfHo      cos  e        /      , ,.     «  V  .         ,^. 

I  +w^^^b;;i^i(^-^^>+^^^«^> 

+8*^  ^  ^x{6+(2-10g)cos^+2gcos*e?} 

4H|Xr^Xsin*d. 
bm 

Snbetituting  for  H«,  -p^,  and  -—",  the  values  found  above,  we  obtain 
ad  aCr 

0=Gx{~8  +  16g.cos*d-89.cos*e}— 4H|.sin*e, 

«  IT     ^     — 8+16g.cos*a— 89.C08*©     ^_     -l+2a.co8^-flf.cos*fl 

Hi=G  X 'T-r^ — =2G  X ^    .  , . 

4sm*e  8m«e 

By  a  mmilar  process  H,  will  be  formed  from  Hj.     Then 

sm'e  bm 

»d  e  .  a'"        2G      l-2o.co8»e+a.cos*e     / 

a=-  +  — = X ^ r~- -i-  +&c. 

9       9  9  sm^  bm 

If  the  depth  is  uniform,  or  g=0,  a  will  = .— L.Jl  j.  &c. 

gr     sin'd  bm 

(108.)  In  general,  the  value  of  a  will  be  expressed  by  an  infinite  series,  in  which  the  terms  converge  by  ^"^^ 

^^  ^^  bm  "^  diverge  by  powers  of  sin»6.     But  in  one  esse  the  solution  can  be  put  in  a  finite  form.    Sup-  Tfi^te  ^ 

ffolution. 
8o2« 


276*  TIDESANDWAVBa 

TldM  nd  pose  9=1,  or  the  depth  of  the  water,  which  =/  (1— 7  eoM),  to  be  expressed  by  /.rin»fl.    Then 

Now  since  the  term  H.=  -G  sin^  gave  us  H,=:-.2G  sin'e,  the  term  H,=  -ZGsin'e  would  in  like  manner ; 
give  us  II«= — 40sin^;  and  so  00.    Thus  we  have 


a"'=:  -G8in«e-2Qsin'0.^-4G8in«e^|^J -&c. 


2± 

=  -G  sin'e -G8in«e 


21 
bm 

9       0  9   ^>^  1-  — 

bm 

The  expression  for  the  elevation  of  the  water  in  this  case  is  therefore 

20    /         1 


.T— . jn--ffln'e.cos2n«+2i!T— 2# 

g    hm         21 

bm 

1          G                         ,    1         G       l+cos'd 
and  6  and  c,  from  the  expressions  in  (95.),  are  respectively  r--. -r-.cotane   and^^. —.   gsSn'e  * 

bm  bm 


G 


and  the  velocity  of  the  water  in  the  direction  of  the  meridian  =  — t— • -7-.cotane.8in  2n<+2cj-2^,andtbM 

bn  2i 

Em 


G       1+C08"e 


in  the  direction  of  the  parallel  =-i— . ^rr«— ^t-: .co8  2n^+2tsT-2*. 

^  bn  ,       2/       2sine 


bm 


In  thif  (109.)  When  the  luminary  is  on  the  meridian,  either  above  or  below  the  horizon,  cos  27ii+2isT— 2«=  1,  and  the 

****'^*^  2Q    I         1 

^^*^.  .^     elevation  of  the  water  is  expressed  by .r— . —-,  sin'e;    or  the  elevation  has  its  maximum  negative 

occurs  at  ^               ^         q     hm   ^       21 

thetnzuit  •'              1  — "i— 

ofthe  bm 

luminary,  y^lue  ;  that  is,  it  is  low  water.     We  have  already  (16.)  alluded  to  Newton's  anticipation  of  this  result ;  and  wej 
shall  find  it  confirmed  by  investigations  in  our  next  section. 

^S^i  (110.)  Laplace  has  solved  the  equation,  on  the  supposition  that  the  depth  is  uniform,  in  a  manner  equivalent 

Tof  ^°  ^^®  following.     Make  9  =  0  in  the  equation  of  (107.),  and  put  1— sin'e  for  cos'e,  and  it  becomes 


the  tine  of  ^  /f,         , 

latitude.  4G.sin*e=  -^  X  ~- 

ae         bm 

.  (/«"'      cos  e        I 

oe        sm  e       bm 

a"'  / 

+-T-r-XT--X  (8-2sin*e) 
sm'e      bm 

-4a'".  sin'e. 

Since  5ra=e+a"'=Gsin'e+ff'", 

assume  ^a=K,sin'e+K4sin*e+  &c.  +K«jsin*e+K^+«sin'*+*e+  &c. 

or  a'"=(K4-G)sin'e+K^sin*e+  &c.  +K^n'*e+  &c. 

Substitute  this  in  each  term  of  the  equation  above,  reducing  the  even  powers  of  cos  e  into  expressions  depending 
on  sin  e ;  then  comparing  the  coefficients  of  successive  powers  of  sin  e>  we  have 

8(K,-G)      =     0 
12(K^-«K0  =     0 
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L  (^16K.+10K,)^-4K,=:0  ™e.^-<i 

2r  (-40K,+28K,)^-4K,=0 

and  generally,  after  the  two  first, 

The  first  equation  determines  E« ;  the  second  leaves  K^  absolutely  indeterminate  ;  the  other  equations  deter 
mine  in  succession  each  of  the  succeeding  coefficients  from  those  preceding. 

(111.)  The  indeterminateness  of  K4  is  a  circumstance  that  admits  of  very  easy  interpretation.     It  is  one  of  the  Explantp 
arbitrary  constants  in  a  complete  solution  of  the  equation.     It  shows  that  we  may  give  to  K^  any  value  that  we  tion  of  the 
pleaae,  even  if  G=0 ;  and  then,  provided  that  we  accompany  our  arbitrary  K4  with  the  corresponding  values  of '"^i*^'" 
K«,  K«,  &c.,  we  shall  have  a  series  which  expresses  a  value  of  ga  that  will  satisfy  the  equation  when  there  is  no  ^^^'**** 
external  disturbing  force  whatever^  and  which  therefore  may  be  added^  multiplied  by  any  number,  to  the  expres-  efficient. 
sicm  determined  as  corresponding  to  a  given  force.     In  the  next  Section  we  shall  find  several  instances  exactly 
smikr  to  this.     Yet  this  obvious  view  of  the  interpretation  of  this  circumstance  appears  to  have  escaped  Laplace, 
and  he  has  actually  persuaded  himself  to  adopt  the  following  process.    Putting  the  general  equation  among  the 
eoeffidents  into  the  form 

2^  • 


■■Wfl 


he  has  un^farrantably  conceived  that  this  must  apply  when  *=:1  for  the  determination  of  K^ ;  and  thus,  apply-  Error  in 
hg  the  same  equation  to  each  quotient  of  terms  whidi  occurs  in  the  denominator  of  the  fraction,  he  finds  LapUce't 

proceti. 


K«_ 

2 

I'+S. 

l-(2.1'+6.1)x- 
2 

2l>m 

.2»+3.2 

-(2.2'+6.2) 

bm 
/ 

2.3'+3.3- 

.&c. 

k  an  infinite  continued  fraction.     And  upon  this  he  founds  some  numerical  calculations,  adapted  to  different  sup- 
idons  of  the  depth  of  the  sea.     We  state,  as  a    "  " 
ibt,  that  this  operation  is  entirely  unfounded. 


fDBtions  of  the  depth  of  the  sea.     We  state,  as  a  thing  upon  which  no  person,  ader  examination,  can  have  any 


(112.)  In  conformity  with  the  remarks  that  we  have  just  made,  Laplace  ought  to  have  determined  the  series  Correctioa 
kga  which  will  satisfy  the  equations  of  La- 

F  ^         dV"        I    ^  da'"      COS©        /     .     a!"         I       ,0     o  •  n.x     >r  /./  •  .n  ft^- 

0=  --5^  X  r-  +  -j-  X  -^-^  X  r-  +  '—^  X  .— x(8-2sm«d) -4a'"sm*8  ^ 

der        bm       dO        smd      hm      surd      bm 

ga=iO  +  a" 

bavins^  a  constant  K4  indeterminate  ;  and  then  he  ought  to  have  added  this  series,  either  to  a  solution  of  the 
equation  in  (HO),  found  with  K^=0,  or  to  a  solution  in  which  any  definite  value  has  been  used  for  K4.  The 
which  satisfies  the  equations  above  is  easily  found  to  be 


Now  when— =  10,  (or  the  depth  =r^^  of  the  earth's  radius)  Laplace  has  found 

fl=-{sin*0-f2O- 1862. sin*0+lOli64.sin«e-13-lO47sin'0- 15-4488  sin"e-  &c.}. 
He  ought  to  have  found 

a=—{sin*0+2O- 1862. sin*e+ 10- 1164. sin'a- 18- 1047  sin«0-15'4488sin»'e-&c.} 
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'Tijle"  and  where  K4  is  absolutely  arbitrary. 


When  bm 


—  =  -,  (or  the  depth  ==^  of  the  earth's  radius,)  Laplace  has  found 

<i=:-{sin«d+6-196O.sin*e+5-2474.8in«0+O-7238.sin'0+O-O919.8in'*e+&c.}. 


He  ought  to  have  found 


This  solu- 
tion if 
applicable 
to  asea 
bounded 
on  its 
north  or 
south  side. 


8e))arate 
effects  of 
the  Sun 
and  Moon 
are  to  be 
combined 
by  alge- 
braical 
addition. 


a=-{an«a+6- 1960. 8in*a+8-«474.ain«e+O*7238sin'0+O  0919 sin"d+&c.} 
9 

.  Kj  .  ,    .  5  .  .      /  7  5   \  .  .    .  /189       79    5\  .  ,.       ^    ) 


When   ---  =  -,  (or  the  depth  = — -of  the  earth's  radius,)  Laplace  has  found 

a=-{sin«d+O-75O4.sin*0+O*1566.8iii«0 -1-0-0157. sin»e+0'0009.8in'*d+&c.}. 

He  ought  to  have  found 

fl=-{sin«0+O-75O4sin*0+O-1566.8in«d+O-O157.sin«e+O-OOO9.sin»«e-f&c.} 
9 

K,f  .  ,      5  .  .      /7  5    \  .  ,      /189       79    5n   .  «    .  ^    , 

+7{-  ^^8""'^+U  -10:4)^"  ^-^(,576  -  7-20-4  j  -'•^+&-}- 

It  is  needless  to  observe  that  Laplace's  numerical  calculations  of  the  heights  of  the  tides  in  certain  latitudes,  a 
his  inferences,  as  to  the  latitude  where  there  is  no  tide,  &c.,  fall  to  the  ground. 

(113.)  If,  using  the  more  complete  values  of  a  that  we  have  just  found,  we  proceed  to  form  the  values  of  a'"f 
5,  and  f/,  we  find  that  u  will  contain  a  series  of  terms  multiplied  by  the  indeterminate  K4.  We  may  determiiie 
K^  so  that,  for  a  given  value  of  e,  u  shall  =0  ;  that  is  to  say,  so  that,  in  a  given  latitude,  the  water  shall  have  no 
north  and  south  motion.  We  might  therefore  suppose  an  east  and  west  barrier  (following  a  parallel  of  latitude) 
to  be  erected  in  the  sea,  and  the  investigation  would  still  apply.  Thus  then  we  have  a  complete  solution  for  a 
sea  which  is  bounded  by  a  shore  whose  course  is  east  and  west. 

(114.)  The  fluctuations  of  which  we  have  last  treated  are  those  which  Laplace  has  called  "  les  osciUatians  de 
la  troisieme  espece"    They  constitute  the  ordinary  semidiurnal  tide. 


(115.)  We  have  throughout  this  Section  spoken  of  the 
luminary  as  if  only  the  Sun  or  only  the  Moon  were 
efficient  in  producing  the  tides.  But  the  reader  will 
easily  understand  that  the  same  investigations,  mutatis 
mutandis  J  «^PP^y  ^o  ^^^  moon  as  to  the  sun  ;  and  that, 
when  the  effect  of  each  is  found  separately,  their  com- 
pound effect  will  be  the  algebraic  sum  of  their  separate 
effects.  For  our  equations  throughout  comprehend 
only  the  first  power  of  the  terms  depending  on  dis- 
turbing force,  and  the  first  power  of  the  unknown  p"' 
and  the  terms  originating  from  it ;  and  thus,  if  a  term 
f^y  depending  on  the  Moon's  action,  produces  the  term 
p^,  and  a  term  f,^  depending  on  the  Sun's  action,  pro- 
duces the  term  p„  then,  by  simple  addition  of  the 
equations,  the  equation  will  be  produced  which  shows 
that  the  combined  terms  fm+fs  will  produce  p^-\-p,. 
This  would  not  be  true  if  the  squares  of  terms  of  p" 
entered,  because  the  sum  of  the  squares  of  p^  and  p, 
is  not  the  same  as  the  square  of  their  sum :  and  so 
for  higher  powers. 

(116.)  With  this  we  shall  terminate  our  account  of 
Laplace's  Theory  of  the  Tides  ;  but,  before  closing  this 
Section,  we  must  call  our  reader's  attention,  as  well  to 
the  important  points  of  the  investigation  in  general, 
as  to  the  modification  which  we  have  thought  desirable 


to  introduce  into  Laplace's  methods.    We  will  fintl 
advert  to  the  latter.     Laplace  has  commenced  with  thttj 
equations  of  motion  of  fluids  in  their  most  general|^| 
and  (we  may  be  permitted  to  say)  in  their  most  r 
pulsive  form.     Proceeding  firom  these  in  a  way  wbiclil 
appears  at  first  not  easy  to  understand,  but  in  whichf 
nevertheless,  the  same  operations  may  be  traced  as  in 
the   investigations  of  this   Essay,   he   arrives  at    the  i 
equations  of  (87.),  the  assumptions  of  (89.),  and  the  I 
equations  of  (90.).     From  this  point  he  proceeds  by 
a  method  totally  different  from  that  which  we  have 
used.     Partly   for  the   generality  of  an  investigation 
applying  to  all  degrees  of  density  of  the  sea,  and 
partly  (it  would  seem)  for  the  sake  of  introducing  his 
own  favourite  equation  for  the  attraction  of  bodies 
nearly  spherical,  Laplace  has  embarrassed  his  proceas 
with    investigations,    nowhere    fully   explained,    and 
sometimes  only  hinted  at,   applying  to  the  different 
terms  into  which  (for  substitution  in  his  own  equation 
above   alluded   to)   the  disturbing   forces  and   other 
quantities  are  to  be  resolved.     In  asserting  that  this 
is  the  most  obscure  of  the  investigations  of  the  Md- 
canique  Celeste,  we  trust  that  we  may  consider  our- 
selves supported  by  the  circumstance  that  no  followinf( 
mathematician  has  entered  into  Laplace's  method  for 
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will  be  found  that  they  tire  rather  of  a  ne^tive  than  Tides  iwjf 
of  a  positive  kind*     They  show  that,  without  a  far     Waves, 
more  complete  knowledge  of  the  form  of  the  bottom   ^— ^^^-^--^ 
of  the  sea  than  we  can   hope  to   possess,  it  will   be  ^^ff**^^^<? 
impossible,  even  with  liiore  powerful  mathematics,  to  lT^V^." 
calculate  tifles  d  priori.     They  show  that  the  calctila-  theory, 
tioiis  founded   on  the    equilibrium- theory   cannot  be 
good  for  aiiything^.     In  proving^  that  (with  sea  at  least 
of  a  certain  shallowness)  the  part  of  the  equator  next 
to  the  sun  or  moon  would  be  a  place  of  krw  water, 
ihey  destroy  all  hope  of  using-  an  equilibrium-theory, 
even  as  an  approiLimation.    In  establishing  the  remark* 
able  result  as  to  the  non-existence  of  diurnal  tide  in 
height  when  the  depth  is  uniform,  they  show  that  no 
inference  can  be  drawn  from  the  mere  magnitude  of  a 
force  as  to  the  magnitude  of  its  elfccts. 

(119.)  The  results  of  this  theory,  however,  would 
give  us  a  knowledge  of  the  physics  of  tides  of  no 
contemptible  kind,  if,  upon  any  supposilion  whatever 
as  to  depth,  we  were  able  to  introduce  the  horizontal 
limitation  of  the  sea.  This  implies  that  we  should  be 
able  to  solve  generally  ihe  equations  of  (87.)  without 

the  term  0,cos?V-|-A:t&.     Such  a  solution,  in   a  very  Extensioa 
limited  case,  is  given  by  (he  indeterminateness  of  K^  in  f^l«i'*<?d  to 
(112.).     We  see  not  the  smallest  prospect  of  succeed-  S^^^|[!^ 
ing  in  this  with  the  degree  of  generality  required  (tliat  pUcable  to 
18,   of  expressing   the    solution    by    A  cos  iV -}- B  sin  t>,  oba«rT»- 
where  A  and  B  are  the   most  general  functions  of  0  twii«' 
and  fu)  :   we  have,  however,  no  hesitation  in  pointing 
out  this  as  the  subject  which,  in  the   present  state  of 
theory,  is  most  especially  worthy  of  the  attention  of 
the  theoretical  investigator  of  tifies.     It  is  principally 
in  this  respect  that  the  theory  (in  other  respects  im- 
perfect) of  the  next  Section  is  superior  to  this.     [The 
principle  of  intrmlucing  such  limitations  in  general  will 
be  found  in  (291.)  &c.]     As  it  is,  Laplace's  theory 
fails  totally  in  application,  from   the  impossibility  of 
introducing  in  it  the  cousideration  of  the  boundaries 
of  the  sea. 

(120.)  It  is  almost  unnecessary  to  remark  that  this 
theory  gives  no  assistance  in  explaining  the  peculiarities 
of  river  or  chanuel  tides:  and  it  gives  no  idea  whatever 
of  the  difference  in  the  proportion  of  the  effects  pro- 
duced by  bodies  (as  the  Sun  antl  Moon)  whose  motions 
in  right  ascension  are  not  precisely  equal ;  a  matter 
which  we  shall  find  to  be  very  important. 


tlie  tides,  or  has  even  verified  his  most  remarkable 

results ;  although  Laplace  has  frequently  alluded  to 

one  of  these  (the  evanescence  of  diurnal  tide  in  height 
thiB  depth  is  uniform)  in  a  way  that  shows  that 
I  W  OQDsidered  it  one  of  the  happiest  of  his  discoveries. 

We  sdd  thai  this  investigation  is  unnecessariiy  obscure, 

Ahlumgh  the   introduction  of  the  density  of  the  sea 

has  apparcQtJy  enabled  Laplace  to  give  greater  gene- 
rality to  his  symbols,  it  has  given   none  to  Km  tinal 

results.     Of  the  latter  class  there  are  two,  namely,  the 

eraf\€!!»cence  of  the  diurnal   tide  when   the  depth   is 

uiufontiy  and  the  numericsil  calculation  of  the  semi- 

diamal  tide*     The  former  is  obtained  by  the  methods 

df  tliis  Treatise  ;  and^  moreover,  is  obtained  with  the 

nlmosl  generality  as  to  density  of  fluid  :   for,  if  the 

depth  is  nowhere  altered,  the  attraction  is  not  altered, 

and   therefore  it  is  indifferent    whether   we  treat  the 

attiACtion  of  the  fluid  per  se,  or  consider  it  included 

m  the  attraction  of  the  rigid    body.     In  the  latter, 

Lftplace  has  himself  neglected  the  density  of  the  water* 

We  trust  that  these  remarks  will  be  thought  sufficiently 

to  explain  our  abandonment  of  Laplace's  method,  and 
LT  substitution    for  it   of  a  method   which   is   (we 
iiuid  hope)  intelligible  to  almost  every  student  of 
'  iJli  di^rential  calculus. 

(117.)  If  now,  putting  Irom  our  thoughts  the 
I  details  of  the  investigation,  we  consider  its  general 
I  pka  and  objects,  we  must  allow  it  to  be  one  of  the 
splendid  works  of  the  greatest  mathematician  of 
[He  past  age.  To  appreciate  this,  the  reader  must 
iider,  first,  the  boldness  of  the  writer  who,  having 

mdcar  understanding  of  the  gross  imperfection  of  the 

methods  of  his   predecessors,   had   also  the   courage 

deliberately  to  take  up  the  problem  on  grounds  funda- 

nentally   correct   (however   it    might    be   limited   by 

oppositions    afterwards   introduced) ;    secondly,    the 

iseneral  difficulty  of  treating  the   motions  of  fluids ; 

thirdly,  the  peculiar  ditliculty  of  treating  the  motions 

when  the  fluids  cover  an  area  which  is  not  plane  but 

ooorex ;  and,  fourthly,  the  siigacity  of  perceiving  rhfit 

it  was  necessary  to  consider  the  Earth  as  a  revolving 

lody,  and  the  skill  of  correctly  introducing  this  con- 

jidenitioQ,     The  last  point  alone,  in  our  opinion,  gives 

^eater  claim  for   reputation  than  the  boasted  ex- 

tion  of  the  long  inequality  of  Jopiter  and  Saturn. 

'fllS.)  If  we  look  to  the  results  of  the  theory,  it 

(121,)  After  considering  the  negative  nature  of  the  resultg  of  his  theory,  and  the  degree  in  which  any 
I  accurate  conclusions  must  depend  upon  the  precise  knowledge  and  correct  mathematical  treatment  of  a  number 
of  circumstances  which  are  wholly  unknown,  Laplace  at  last  takes  refuge  in  the  assumption  that  all  that  we  are 
certain  of  is,  that  the  disturbances  of  the  sea  will  be  periodical  as  the  forces  that  cause  those  disturbances,  but 
tlial  their  times  of  maximum  or  minimum  are  not  necessarily  the  same  as  the  times  of  maximum  or  minimum 
of  the  forces,  and  that  their  coefficients  are  not  necessarily  in  he  same  proportion  as  the  forces  which  cause 
Uiein,  unless  the  periods  of  the  forces  are  exactly  the  same,  liiat  is  to  say,  if  the  forces  acting  in  any  given 
maimer  are  represented  by 

A,  cos  (i/ + B J  -1-  A,,  cos  (ij  ^  BJ  +  A^^,  cos  Hj  +  B  J  -h  &c. ; 

tlwD  the  elevation  of  the  tide  will  be  represented  by 

C>os(iV-hB^  +  E,)  +  C,,  cos  (i;f-|-B,,+  EJ  +  C,,,  cos(i;,^/+B,,^-I^E  „)-h^c., 

where  the  quantities  C^,  C^^,  C^^^,  E^,  E.,,  E,^,,  can  only  be  determined  from  experience*  And  that,  in  the  case 
of  a  canal  communicating  with  two  tidal  seas,  any  variation  in  the  value  of  i\  (A^  and  B^  remaining  unvaried) 
will  be  accompanied  by  a  variation  of  C^  and  E^,     On  this  point  the  reader  is  referred  to  (312). 

(122.)  We  will  terminate  this  Section   by  a  brief  demonstration  of  two  of  Laplaces  supplementary  pro- 
pcisitiouB  which  are  closely  related  to  the  subject  before  us. 

(l;^.)  The  first  is,  that  the  equilibrium  of  the  sea  is  stable  (that  is,  if  its  relative  position  wdth  the  land  The  equi- 
k  disturbed,  it  will  have  a  tendency  to  return  to  its  former  position),  if  the  density  of  the  land  is  greater  [ij*""™  .^''^ 
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rides  and  than  that  of  the  sea ;  out  i*^  unstable  if  Che  density  of 
Waves,  the  bnd  is  less  than  that  of  the  sea.  In  fig,  4^  suppose 
^'-^.'-^  the  land  to  be  more  dense  ihaii  the  water,  and  suppose 
ttftbleif  ill  (i^^i  .^i  jjj^y  instant  each  is  in  ihe  form  of  a  sphere,  the 
Ieiw*than*  centre  of  the  terrestrial  sphere  being-  at  A,  and  the 
thtd  «f  the  centre  of  the  nqueous  sphere  beinif  at  B,  The  attrac- 
eirUi.  tion   of  the  whcjle   may   i>e  found   by  conceiving:  the 

whole  large  sphere  to  be  filled  with  matler  of  tlie  same 
density  as  water,  and  conceivings  the  small  sphere  to 
have,  in  addition,  the  density  equal  to  the  excess  of 
the  density  of  earth  over  that  of^  water.  The  attrac* 
tions  of  these  spheres  will  be  directed  to  their  respec- 
tive centres.  Thus,  a  particle  p  on  tlie  snrface  will  be 
drawn  by  one  of  these  altracticjns  (that  of  the  aqueous 
sphere)  in  the  direction  pB»  an<l  by  (he  other  (the 
excess  of  the  sphere  of  e^irth  over  a  similar  sphere  oK 
water)  in  the  direction  pA,  Representing!^  these  forces 
by  pa  and  pb^  their  compound  elTect  will  be  that  of  a 
force  in  the  direction  pc.  It  is  e violent  that  this  force 
is  not  perpendicular  to  the  surface  at  p  (the  normal 
bein|i;  /;B),  but  is  inclined  in  such  a  direction  that  it 
tends  to  carry  the  particle  p  towards  e.  A  similar 
result  will  be  found  for  every  particle  al  the  surface, 
namely,  that  the  force  on  the  particle  tends  to  carry  it 
in  that  direction  where  the  water  is  at  presc*nt  deficient ; 
and  tends,  therefore,  to  restore  the  equality  of  distri- 
bution of  the  water. 


Tbe  equi- 
librium of 
the  sea  is 
unstnble  if 
its  density 
is  greater 
than  that 
of  the  earth* 


(124.)  But  if  the  land  is  less  dense  than  the  water, 
then,  in  fig.  5,  we  may  conceive  the  whole  of  the 
larsfer  sphere  to  be  occupied  with  matter  of  the  same 
attractive  power  as  water,  but  then  we  must  suppose 
the  small  sphere  to  be  i>ccupied  with  a  repulsive 
substance.  The  particle  p  will  then  be  draw^n  by  the 
complete  aqueous  sphere  in  the  direction  pB  or  ph^ 
but  wmII  be  repelled  by  the  ima^pnary  repulsive  sphere 
in  the  direction  pa.  The  whole  force,  therefore,  on  p 
will  be  represented  by  p^  acting-  in  the  direction  in- 
clined to  the  normal  pU  on  tlie  side  ojiposite  to  that 
in  the  last  article,  and  iheretbre  it  will  tend  to  carry 
the  particles  of  water  towards  that  side  f  where 
there  is  already  a  redundance,  and,  therefore,  to  cause 


the  distribution  of  water   to  become  more 
than  it  is  at  present, 

(125»)  The  second  supplementary  propositi 
that  the  amount  of  precession,  and  its  subor 
portions  included  under  the  general  term  nui 
are  not  affected  by  the  tidal  motions  of  the  sea 
demonstrate  this,  we  must  refer  to  our  Treatise  i 
Figure  of  the  Eartu,  section  9.  It  will  the 
seen  that,  in  consequence  of  the  action  of  the  Su 
Moon  upon  the  earth,  supposed  to  be  a  solid,  t} 
impressed  upon  the  earth  a  tendency  to  revolve 
an  axis,  which  is  in  the  plane  of  the  equator 
that  the  result  of  the  composition  of  this  imp 
motion  of  rotation  with  the  motion  of  rotation 
its  polar  axis  is,  that  the  real  axis  of  rotation  (a 
hi  tion  about  which  will  represent  the  real  mot 
every  particle  of  the  earth  under  the  elfect  of  tl* 
rotations)  will  chanEfe  its  position  in  space,  ii 
direction  which  exactly  corresponds  to  precesmoi 
eludinr^  nutation).  The  quantity,  then,  upon 
the  amourrt  of  precession  will  immediately  dep< 
the  angular  velocity  which  the  action  of  the  su 
moon  tends  to  give  round  the  equatorial  axis  of  J 
we  have  spoken  ;  and  this  angular  velocity  is  ^ 
sen  ted  by  the  fraction,  whose  numerator  is  the  mi 
of  all  the  impressed  forces  tending  to  produce  ro 
round  that  equatorial  axis,  and  whose  denomina 
the  moment  of  inertia  of  the  earth  about  the  sam< 
If  the  whaler  were  united  in  one  solid  mass  wit 
earth,  we  should,  t'or  the  moment  of  in^ pressed  1 
merely  consider  the  effect  of  the  sun*s  and  the  tl 
attraction  upon  the  earth  an<l  upon  the  water, 
as  the  water  is  not  riipdly  connected  with  the 
but  has  a  fluctuating^  motion  upon  it,  and  acts 
the  earth  by  a  pressure  which  is  modified  as  w< 
its  elevation  as  by  the  circumstances  of  its  moti 
is  necessary  to  take  into  account  the  effect  o 
pressure  of  the  water  upon  the  earth,  and  the  < 
sponding  reaction  of  the  earth  upon  the  water, 
must  also  consider  that  the  same  particles  of  wal 
their  tidal  motion,  always  oscillate  about  near! 
i^ame  part  of  the  earth. 


(12f>.)  The  most  general  way  of  considering^  this  is  the  easiest.     The  particles  of  water  act  upon  onf  mt. 

and  upon  the  particles  of  earth,  and  the  particles  of  earth  act  upon  one  another  and  upon  the  particles  of  i 

either  by  the  pressure  of  contact,  or  by  atlraclion  ;  and  each  of  these  threes  produces  an  equal  reaction 

Prtnciple     the  actings  particle.     Now  there  is  a  well  kiu>wn  principle,  called  that  of  the  cmuervatimi  of  areas ^  which  is 

of  the  con-  enunciated :—"  The  sum  of  the  products  of  the  mass  of  each  particle  into  the  area  which  it  describes  roi 

of't^iiT     6^^^'*  ^^^^  ^*  ^^^^  altered  by  the  mutual  action  of  the  particles.*'     The  demonstration  of  this  (which  is  not 

in  our  Treatise  MECHANtis)  may  be  shortly  stated   as  follows.     Let  jr,  y   be  the  co-ordinates  ot  a  partii 

which  is  acted  on  by  the  accelerating  ffirces  X,  Y  ;  x',  y'  those  of  another  particle  m\  which  is  acted  o 

the  acceleratiofi:  forces  X',  Y'  {z  being  the  axis  of  rotation);  D  the  distance  between  these  particles; 

¥  be  the  force,  estimated  as  a  pressure,  with  which  these  two  particles  attract  each  other.     Then, 

'Ly  _Y  +  ^  ^^ 

dt''      '    ^m''     D 


Therefore 


'('9->w)=-^'^->^^*^'^ 


-y 


But  if  r  is  put  for  the  distance  of  m  from  the  axis,  and  d  for  the  an^le  made  by  r  wttli  the  plane  of  jrz.  Tides  and 
E»=rcusfl,  jr=fsinO.  and   jr^-3^  — =--f  i-^-^^J^^- f  r*— I      Put  A  for  the  projeclhm,  on   ihe  ^—K; ' 

pisne  J^,  of  double  the  area  described  by  m  round  the  axis  in  the  unit  of  time;  ihen  A^r*—  ;    and  tliis 

di 
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equation  becomes 

Sirailnrly  for  the  other  particle, 
Adding  these. 


dA 


m' 


t/A         f/A' 


w  II  the  same  as  it  would  have  been  if  there  h;id  been  no  mutnal  action  of  the  particles.  The  same  would  be 
found  to  he  true  if  there  had  been  any  number  of  purtidcs.  Then,  inteefratinii:,  we  find  that  wiA  +  r^/A'-f  &c. 
is  Ik  same  as  if  there  had  been  no  mutual  action.  It  is,  however,  to  be  remarked,  that  if  the  ordinate^ 
J,y,  J,  y\  &c.  are  sensibly  altered  by  that  mutual  action,  the  products  xY,  yX,  &c.  are  altered  ;  and,  therefore, 

ifl  this  inatrect  way  the  expressions  for  m—r--\-m  -^  +&c.  may  be  altered. 


dt 


(127.)  It   follows  from  this,  that  the  sum  of  the 

jmaducts  of  the  mass  of  each  particle  of  the  earth  and 

>ea  by  the  area  which  it  dei^cribej*  round  the  equatorial 

ttis  is  unaltered  by  the  fluctuation  of  the  sea  (except 

»  fer  as  the   s^urface  is  raised  or  depressed   by  that 

fluctuation,  and  the  moment  of  the  impressed  forces  is 

thereby  increased  or  diminished;  but  this  increase  or 

diminution   mu&t  be  utterly  insensible,  and  we  shall 

give  no  further  attention  to  it).     Now,  if  the  earth  and 

Wk  were  so  entirely  disconnected  that  one  of  them 

CDttld  revolve  for  any  length  of  time  with  any  velocity, 

itereasin^  or  dimitiishint^  in   any  manner,   while   the 

other  could  revolve  with  any  other  velocity  changini^ 

wany  other  manner,  we  could  pronounce  nothing  as 

to  the  effect  of  the  fluctuations   on   precession.     But 

*Ae  assumption  on  which  we  are  to  proceed  is,  that  the 

*ifial  motiun  is  not  great,  and  is  of  an  oscillatory  kind. 

*(  then,  there  were  but  a  siniifle  sea  upon  the  earth, 

•ti  if  in  consequence  of  fluctuation  this  sea  received 

*  Considerable  velocity  in  the  .same  direction  in  which 

*«e  impressed  forces  tend  to  carry  the  earth,  the  rota- 

**oti  of  the  solid  earth   in   that  direction   round   the 

^ixatorial  axis  v/ould  thereby  be  diminished  (in  virtue 

^^    lh€  conservation  of  areas).     But  as  soon  as  that 

*^l«r  came  to  a  stale  of  rejit,  the  rotation  of  the  earth 

roixnd  the  equatorial  axis  would  acquire  the   same 

^^Iije  as  if  the  water  were  rigidly  connected  with  the 

!^*^th;  and  when  the  water  hatl  a  movement  in  the 

F**Pposite    direction,    the    earth's    velocity    of    rotation 

Tt*\ind  the  equatorial  axis  would  be  increa'ied.     And 

"*ia  would  be  true  whether  or  not  the  sea  had  had  in 

^e  mean  lime,  from  the  earth's  diurnal  revolution,  a 

gteat  motion  parallel   to  z  (for  z  does  not  enter  into 

M»«  formula),  and  whether  or  not  the  sea  had  been 

Orried  to  the  opposite  side  in  respect  of  ,r  or  1/  (tor 

fix  formula  is  perfectly  general  as  regards  changes  of 

aoagnitude  and  sign  of  j:  and  y}.     The  same  applies  to 

aaj  number  of  seas,  of  aivy  forms.     Thus,  though  the 

angular   motion   round   the  cijuatoriaJ  axis,  and   the 

C0iij»eqaent  momentary  precession,  may  be  irregular, 

yci  lis  irregularity  will  not  extend  beyond  a  single 

complete  tidal  oscillation  ;  and  the  whole  precession 

Tot.  ▼. 


during  one  tide  will  be  the  same  as  if  the  water  had 
been  fixed. 

(128.)  The  reader  will  perceive  that,  although 
through  the  greater  part  of  this  Section  we  have  not 
taken  into  account  the  density  of  the  water,  we  have 
taken  it  fully  into  account  in  these  two  supplementary 
propositions.  And,  in  the  last  of  ihem,  we  have  de- 
parted from  all  hypotheses  as  to  the  symmetrical  dis 
jjosition  of  the  water,  and  have  supposed  it  to  be 
distributed  aud  bounded  in  any  way  whatever. 


Section  IV^^-Theory  of  Waves  in  Cabals. 

(129.)  We  have  already  stated  (64.)  that  the  Equili- 
brium-Theory of  Tides,  though  curious  ui  its  relation 
to  the  history  of  the  science,  imd  valuable  for  the  coin* 
cidcnce  of  the  ulgebraic  form  of  its  results  (under 
certain  modifications)  with  Ihose  of  more  accurate 
theories,  and  with  the  laws  deduced  from  observations, 
does  not  deserve  the  smallest  attention  as  representing 
the  stale  of  the  ocean  at  any  time.  We  have  also  stated 
(65.)  that  Laplace's  theory  of  ihe  movement  of  the  sea, 
supposing  the  globe  completely  covered  by  \vater, 
whose  depth  is  uniform,  or  follows  a  very  simple  geo- 
graphical law,  though  based  upon  sounder  principles, 
hiLs  far  loo  little  regard  to  the  actual  state  of  the  earth 
to  serve  for  theexplanation  of  the  principal  pha^nomena 
of  tides.  We  now  come  to  a  third  theo;:y  :  that  of 
the  motion  of  the  tidal  waters,  supposing  them  to  run 
in  the  manner  oi'  ordinary  waves  in  canals.  It  is  evi- 
dent that  ibis  theory  will  not  apply  to  every  part  of 
the  sea,  and  tlierefore  it  must,  to  a  certain  extent,  be 
considered  imperfect.  Still  it  will  ap]>ly  strictly  to 
many  cases  (to  rivers  without  exception  ;  and  to  arms 
of  the  sea  where  their  breadth  is  smaller  than  their 
length,  and  where  the  irregularities  of  the  coasts  are 
not  very  remarkable),  and  it  will  apply  without  sen- 
sible modification  to  other  cases  of  open  seas,  where 
the  whole  may  be  conceived  divided  into  parallel  catmls 
in  which  the  circumstances  are  nearly  similar.  For 
these  reasons  we  are  inclined  to  think  that  this  mode 
2  F* 
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Tidei  ind  of  considering  the  subject,  in  the  present  imperfection 
_  ^  ^  of  mathematics,  deserves  special  notice  among  the 
^^^^    various  Theories  of  the  Tides. 

(130.)  It  is  necessary  for  our  present  purpose  to 
enter  into  a  pretty  general  investigation  of  the  Theory 
of  Waves  of  water;  and  we  shall  therefore  com- 
mence without  any  obvious  reference  to  the  subject  of 
Tides. 

(131.)  We  shall,  for  convenience,  divide  this  Section 
into  the  following  parts  : 

Subsection  1. — General  explanation  of  waves  ;  and 
general  theory  of  waves,  supposing  the  motion  of 
the  particles  small. 
Subsection  2. — Theory  of  waves  in  canals  of  uni- 
form depth  and   uniform  breadth,  whether   the 
waves  be  short  or  long,  the  motion  of  the  particles 
being  supposed  small. 
Subsection  3.— Theory  of  long  waves  in  which  the 
elevation  of  the  water  bears  a  sensible  proportion 
to  the  depth  of  the  canal. 
Subsection  4. — Theory  of  waves  when  the  water  is 
acted  on  by  horizontal   and    vertical   forces,  the 
motions  of  the  particles  being  small;  including 
also  the  theory  of  a  single  wave,  and  the  theory  of 
waves  in  canals  of  variable  depth  and  variable 
breadth;  with  the  introduction  of  the  ideas   of 
free-wave  wiA  forced-wave. 
Subsection  5. — Method  of  introducing  the  limits  of 
the  canal  in  general ;  and  application  of  the  doc- 
trine o^  free-wave  and  forced-wave. 
Subsection  6. —Theory    of   waves,  us  affected   by 

friction. 
Subsection  7. — Theory  of  waves  in  water  of  three 
dimensions,  or  where  the  horizontal  extent  of  the 
surface  in  two  dimensions  is  taken  into  account. 


Subsection  1. — General  Explanation  of  Waves ^  and 
general  Theory  of  Waves,  supposing  the  motion  of 
the  particles  small. 

(132.)  Without  citing  the  explanations  in  other 
essays,  it  may  be  desirable  here  to  call  the  reader's 
attention  to  tho  meaning  of  the  term  wave,  and  to  the 
form  of  the  mathematical  expression  which  must  be 
used  to  represent  the  motions  of  the  particles  of  water 
in  wave- motions.  The  same  general  ideas  attach  to 
the  term  wave  or  undulation  in  the  sciences  of  Acous- 
tics and  Optics :  and  a  clear  conception  of  those  ideas 
may  be  considered  as  one  of  the  most  important  steps 
in  the  understanding  of  many  important  physical 
sciences. 

(133.)  In  watching  the  waves  of  the  sea  (we  allude 
not  to  the  breaking  of  the  su^f,  which  will  be  dis- 
tinctly considered  hereafler),  the  reader  may  perhaps 
have  imagined  that,  in  each  wave,  a  quantity  of  water, 
equal  in  bulk  to  that  wave,  was  advancing  towards  the 
shore.  A  very  little  attention,  however,  would  show 
that  this  notion  is  incorrect.  A  cork,  or  a  particle  of 
foam,  floating  on  the  water,  is  not  carried  towards  the 
shore ;  if  watched  narrowly,  it  will  be  found  that  it 
moves  towards  the  shore  while  the  crest  of  each  wave 
is  under  it,  and  from  the  shore  while  it  is  in  the  hollow 
of  each  wave,  but  these  motions  are  scarcely  greater 
tluui  its  vertical  motions,  and  the  advance  and  the 
regress  sensibly  balance  each  other. 

(134.)  Thus  it  will  appear,  as  a  visible  fact,  that  the 


A  waye  In 
continuous 
motion 
does  not 
imply  that 
the  water  is 
continu- 
ou«ly  moT- 
ing  in  the 
same  direc- 
tion. 


It  if  only 
the  motion 
oft  shape. 


continued  motion  of  a  wave  in  one  direction  is  not  a  Tl 
continued  motion  of  the  water  in  that  direction,  but  ^ 
may  be  described  as  a  continued  motion  of  a  ikape,  or  ^ 
of  an  arrangement  of  the  particles  of  the  water.  It  is  ^ 
necessary  now  to  show  that  a  very  small  reciprocating  yf^ 
motion  of  each  particle  of  water  is  sufficient  to  accoant 
for  unlimited  motion  of  the  wave  or  shape  continued  ^ 
constantly  in  one  direction.  ^ 

(135.)' In  figure  6.  suppose  that  ABCDEPG  re-" 
presents  the  outline  of  a  succession  of  waves  at  one  Wi 
instant  of  time,  abcdefg  the  outline  at  a  second  instant ; 
it  is  required  to  show  how  the  waves  can   have  ad- 
vanced from  the  position  ABCDEFG  to  abcdefg  by  a 
small  oscillating  motion  of  each  particle  of  \niter. 

(136.)  Draw  vertical  lines  from  the  surface  to  the  £i 
bottom  of  the  water  ;  conceive  that  all  the  particles  in  ^ 
each  line  are  subject  to  motion  in  the  direction  repre-  JjJ 
sented  by  the  small  arrows  in  the  figure ;  that  is,  that  q^i 
all  the  particles  below  the  crest  of  the  wave  are  mov-  nv 
ing  forwards ;  that  all  the  particles  below  the  hollow  of  tb 
the  wave  are  moving  backwards ;  and  that  all  below  ^ 
the  midway-points  (A,  C,  E,  G,)  are  for  the  moment 
stationary.     And  suppose  that  the  velocity  of  the  hori- 
zontal motion  of  the  particles  in  vertical  lines  interme- 
diate  to   those  drawn  in   the    figure  is  intermediate 
to  the  velocities  of  the  particles  in   the  lines  drawn  in 
the  figure.     This  supposition   will   account  for  the 
motion  of  the  wave  or  shape, 

(137.)  For,  take  points  B„  Bj  near  to  B  :  Co,  C| 
near  to  C,  &c,  :   draw  lines  from  them  to  the  bottom, 
and  consider  the  horizontal  motion  of  the  particles  in 
those  lines.     Bq  and  B|  are  both  between  the  point  of 
principal   backward    motion  and   the  point  of  rest ; 
therefore  the   particles  below  Bo  and  those  below  Bj 
will  be  moving  backwards,  and  with  nearly  the  same 
speed :    and  therefore  the   intermediate  surface  at  B 
will  not  be  sensibly  elevated  or  depressed,  inasmuch  as 
the   vertical    boundaries   B©  Bo'    and    Bi  B/    of  the 
included  column  of  water  will,  afler  a  short  time,  be  at 
the  same  distance  from  each  other  as  at  present.     But 
the  particles  in  the  line  C©  Co'  are  between  a  point  of 
rest  and  a  point  of  backward  motion,  and  therefore  are 
moving  backwards ;  those  in  the  line  Ci  C/  are  be- 
tween a  point  of  rest  and  a  point  of  forward  motion, 
and  therefore  are  moving  forwards  ;  consequently  the 
vertical  boundaries,  CoCo',C,  C/,  of  the  included  colunm 
are  separating  more  widely  apart,  and   therefore  the 
surface  at  C  will  drop,  and  will,  after  a  short  time,  be 
found  depressed  to  c.     In  like  manner  it  will  be  found 
that  in  both  the  lines  Do  Do'  and  D,  D/  the  particles 
are   moving   forward  with  nearly  the  same  velocity, 
and  therefore  in  the  intermediate  part  at  D  the  eleva- 
tion of  the  surface  is  not  sensibly  altered.     But  in  E^^ 
Eo'  the   particles  are  moving  forward,  and  in  Ei  E/ 
they  are  moving  backward ;  the  horizontal  space  be- 
tween these  boundaries  is  therefore  diminished,  and 
therefore  the  surface  of  the  water  between   them  is 
raised ;  and  it   will   therefore,  at\er  a  short  time,  be 
found  at  e  instead  of  E.     Pursuing  this   reasoning  it 
will  be  evident  that  the  continued  horizontal  motion  of 
the  wave  or  shape  forwards  is  entirely  accounted  for 
by  the  rising  of  some  portions  of  the  surface  and  the 
felling   of  others,  and  that  these  risings  and   fallings 
may  be  considered  as  the  effect   of  small  horiaM>ntal 
motions  of  the  particles  of  the  water,  some  forwards 
and  others  backwards. 

(138.)  And  as,  in  the  progress  of  the  waves,  the 
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and  same  particles  are  alternately  on  the  crest  and  in  the  canaFs  length  from  some  fixed  point,  x  :  and  the  ver-  Tides  and 

■wi-   lioHow  of  the  wave,  every  particle  will  be  alternately  tical  ordinate  of  any  particle  in  its  position  of  rest,    ^^"^^^ 

^^^  moving  forwards  and  backwards,  and   alternately  up-  measured  upwards  from  some  horizontal  plane  (which,  ^^v^' 

^JJ[^  wards  and  downwards  ;  the  wave  meanwhile  will  be  when  the  depth  is  uniform,  may  be  the  bottom  of  the 

J[       adTandng  continually  in  the  same  direction.  water)  y. 

(139.)    The  reader   must  consider   the  above    as         (140.)  Now,  first,  it  appears  from  our  explanation 

1.  merely  a  general  geometrical  explanation  of  the  motion  that  each  particle  is  disturbed  in  the  horizontal  as  well 

of  a  wave  by  means  of  oscillating  motions  of  every  as  in  the  vertical  direction.     Consequently,  to  repre- 

^     particle  of  the  water.     Whether  such  motions  are  con-  sent  the  position  of  any  particle  at  any  time,  we  must 

^        sistent  with   the   various  forces  acting    upon   water  use  for  co-ordinates 

(which  forces  themselves  depend  in   part  upon  the 

BM>tkm8  of  the  particles)  will  shortly  be  a  most  impor-  x— x+X 

tant  subject  of  inquiry.     But  from   the  tenor  of  this  -./-_y  ■  y 

exphmation,  we  may  at  once  collect  what  must  be  the 

form  of  the  mathematical  expressions  which  will  be  where  both  X  and  Y  depend  on,  or  are  functions  of,  j:, 

necessary  to   represent  the  motions  of  the  particles,  y,  and  t  (t  being  used  to  express  the  time,  as  mea- 

We  shall  call  the  horizontal  ordinate  of  any  particle  in  sured  from  some  arbitrary  epoch.) 

its  position  of  rest,  measured  in  the  direction  of  the 

I  ^  (141.)  Secondly.  The  characteristic  of  a  wave  is  this:  that  though,  at  any  one  instant,  different  particles  are  Algebraie 

displaced  in  different  ways ;  yet,  the  state  of  any  particle  in  advance  (that  is,  a  particle  for  which  x  is  large)  chanusterto- 
"Will  be,  at  some  future  time,  the  same  as  the  state  of  a  particle  in  arrear  (that  is,  a  particle  for  which  x  is  small)  ^^^  °^  * 
1»  now,  provided  we  wait  during  a  time  proportioned  to  the  interval  of  space  between  these  two  particles.     In  ^^^®' 
other  words :  supposing  the  velocity  of  the  wave  to  be  i»,  so  that  in  the  time  V  it  will  move  through  v  t :  then 
th«  characteristic  of  a  wave  is,  that  the  particle  whose  ordinate  is  op+vf  will  have  the  same  disturbance  at  the 
^iiae  f-f  ^,  which  the  particle  whose  ordinate  is  x  has  at  the  time  U     Mathematically  expressed,  putting 
^JT,  0  ^or  the  disturbance  at  the  time  /  of  a  particle  whose  ordinate  was  <r, 


^{Mading  this  latter  to  the  first  power  of  <', 

dx  dt 

*  ^ell  known  equation,  whose  solution  is 

X  being  any  arbitrary  function.     As  v  is  not  known,  it  will  be  equally  convenient  to  put  this  under  the  form 

X(n/  -  mx) 

wher^  nand  m  are  constants  :  the  function  ^  being  still  arbitrary  (that  is,  capable  of  adaptation  to  any  physical 
•*^»^^T)tion)  though  not  precisely  the  same  as  in  the  former  expression.  If  we  suppose  the  horizontal  move- 
ments of  the  particles  in  different  points  of  the  same  vertical  to  be  different,  we  may  express  that  supposition 
^  n^ialtiplying  this  expression  by  a  function  of  y,  which  will  give 

X  or  <ti(x,  0=F(y)  xx(w^  -wi^)- 

^d  if  we  suppose  that  the  horizontal  movements  of  the  particles  in  different  points  of  the  same  vertical  are  not 
•"OVLltaneous ;  ibr  instance,  that  their  times  of  rest  or  their  times  of  greatest  motion  do  not  all  occur  at  the  same 
***taiit;  we  may  use  the  expression 

X=F(y)Xx(««-ww-Q), 
"^here  Q  depends  on  y  only. 

042.)  Thirdly.  The  motion  of  each  particle  of  water  was  supposed  to  be  reciprocating  or  oscillatory.    There  Character- 
™^i^o  kind  of  expression  so  convenient  for  representing  oscillatory  motion  as  one  depending  on  sines  or  cosines.  iBticwhen 
-'^^d  by  combination  of  several  terms  of  that  kind,  any  kind  of  oscillation  may  be  represented.    Thus,  the  formula  ^f  pJ[J^g|^ 

««„/-«*         ^«\  i8  08Cill»- 

cos(n<— WW)  ^^^^ 

'^ould  represent  a  regular  oscillation  going  through  all  its  changes  while  ni  increased  by  2»,  or  while  t  increased 

wy  -^ :  but  the  following  formuls 

cos  (nt-^mx)  -f  a  cos  (2wf  -  m'x) 
cos  (n/  — mo:) -fa. cos  (^n^— m'j:)+6.cos  (^t^m"x) 
would  represent  regular  oscillations  of  a  different  kind,  but  still  going  through  all  their  changes  while  t  in- 

2p2» 
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WaTet.    creased  by •     It  will  even  be  seen  hereafter  that,  by  proper  management  of  these  terms,  we  may  inTfliti'    ^ 

gate  the  motions  of  a  discontinumis  wave,  that  is  where  a  single  wave,  and  no  more,  passes  along  a  canal.  g| 
For  these  reasons,  we  shall  always  suppose  the  function  x  to  have  the  form  of  a  series  of  sines  or  cosines  of  11m 
multiples  of  97t— mx.  But  as  each  of  these  terms  will  be  treated  separately  in  the  same  manner,  we  shall  omit  ^* 
all  but  the  first  (for  convenience  only),  and  shall  therefore  assume  g. 

X=P(y).  cos  (nZ-iiur-Q).  g* 

The  form  of  Y,  as  will  appear  in  the  investigation,  will  necessarily  follow  from  that  of  X.  SS" 

CbmK^       (143.)  Fourthly.  In  some  very  important  case»,  we  shall  find  it  necessary  to  depart  from  our  original  rimple 
^*lb^     f  suppositions.    Circumstances  may  be  conceived,  in  which,  without  at  all  losing  the  chanuster  of  a  single  deter^ 
the  wETe     miuate  series  of  waves,  the  elevation  of  each  wave  alters  as  it  proceeds ;  and  the  linear  interval  between  the 
chtuget.      crest  of  one  wave  and  the  crest  of  the  next  wave  alters,  (the  interval  of  time  remaining  the  same  as  before,)  or 
the  velocity  of  the  wave  alters.    Thus,  in  figure  7,  the  wave,  which  while  at  ABC  was  long  and  flat,  may  at 
IRL  become  short  and  steep.     This  case  will  be  fully  represented  by  introducing  a  variable  coefiicient  depend- 
ing on  d?,  and  by  conceiving  that  the  factor  m,  or  — ,  by  which  the  periodic  function  depends  on  j*,  is  itself  a 
function  of  x,  and  that,  instead  of  a  product,  an  integral  is  to  be  used.     Thus  we  shall  have 

X= F  (y) .  G  (x) .  cos  (n/— /,  m). 
We  shall  now  proceed  with  that  part  of  the  investigation  which  depends  on  the  properties  of  fluids. 

'  (144.)  In  figure  8,  let  oO  represent  the  bottom  of  a  canal  of  variable  depth :  ahc  the  surface  of  the  water  In 
a  state  of  rest,  ABC  the  surface  at  a  certain  instant  of  time  when  in  wave-motion  :  and  suppose  that  the  very 
narrow  column  of  water,  which  when  the  whole  was  at  rest  had  the  form  oc^  has  at  this  instant  the  form  0&. 
Suppose  the  column  oc  divided  into  a  very  great  number  of  small  parts  by  horizontal  planes,  and  let  ps  be  ooe 
of  these  parts,  and  PS  the  corresponding  part  of  the  column  OC  in  its  displaced  state  at  the  instant  under  con- 
sideration. Let  the  coordinates  of  the  point  o  at  the  bottom  be  x  and  ii :  the  vertical  coordinate  of  the  sur&op 
abc  be  it :  the  coordinates  of  p  be  x  and  y :  and  suppose  pq^h^  prrrl.  And  put  X  for  the  horizontal  displace- 
ment, and  Y  for  the  vertical  displacement,  of  the  particle  whose  coordinates  are  x  and  y,  at  the  instant  iindier 
consideration.  Let  IS  be  the  value  of  X  at  the  bottom,  and  K  the  value  of  Y  at  the  top.  Then,  considering  tbe 
disturbance  so  small  that  all  quantities  beyond  the  first  order  may  be  omitted, 

The  horizontal  ordinate  of  P=x+X, 

dX. 
The  horizontal  ordinate  ofQ=:x-\-h+X+-—h, 

ax 

therefore  the  horizontal  distance  between  P  and  Q=Ax(i  +  t— )  nearly. 

And  the  vertical  ordinate  of  P=:y+Y, 

liY 

The  vertical  ordinate  of  R=y+/+Y+ —  /, 

therefore  the  vertical  distance  between  P  and  R  =:/x(l  +  — )  nearly. 

Invettiga-        (145.)  Now,  conceiving  that  the  water,  which  occupied  the  volume  ps  without  any  vacant  space,  does  now 
eqoaUon  of  ^^^^PX  *^*  volume  PS  without  any  vacant  space,  or  remains  continuous^  it  is  evident  that  we  must  have 

««^»^*>-  areaptrrareaPS. 

But,  as  in  (72.)»  the  area  PS,  considered  as  a  rhomboid,  =PQ  X  PR  X  sin  RPQ, 

=PQx  PR  X  cosine  (inclination  of  PQ  to  horizontal  line  +  inclination  of  PR  to  vertical) 

= (PQ  X  cos  incl.  PQ  to  horiz.  line)  x  (PR  X  cos  incl.  PR  to  vertic.  line)  x  ( I  —  tan  incl.  PQ .  tan  incl.  PR) 

= (hor.  dist.  between  P  and  Q)  x  (vert,  dist  between  PandR)x(l-tan  incl.  PQ .  tan  incl.  PR). 

^       Now  the  incluiation  of  PQ  to  the  horizontal  line  is  small ;  and  that  of  PR  to  the  vertical  is  small :  therefore  the 
\ .      product  of  their  tangents  is  exceedingly  small,  and  may  be  neglected.     Hence  we  obtain 

area PS=: (hor.  dist.  between  P  and  Q)  x  (vert,  dist  between  P  and  R) 
=»x(.H.f)x<x(..f) 
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,'  Mdiag  tliit  equal  to  area  psszhl,  we  obtain  TU,,  u,^ 


-/.f 


-{-  a  function  of  dP. 


b/iU  Aere  is  a  fixed  boundary  to  the  water  at  the  bottom,  we  must  commaice  our  integration  there.    Now  it  is 

dn 
^  itrrident  that  at  the  bottom  the  value  ofY  ia  S^K-j-s  inasmuch  as  the  lowest  particles  of  the  water  are  pushed 

through  the  horizontal  space  S  in  contact  with  the  sloping  bottom,  whose  vertical  ordinate  is  i|,  and  the  tangent 

oTwhose  inclination  to  the  horizon  is,  therefore,  3^..    Thus  we  have 

ax 

ms  is  the  equation  of  continuity. 

(146.)  Now  let  us  consider  the  relation,  between  the  forces  which  act  on  the  different  points  of  the  water, 
id  the  motion  of  the  water.  Continue  the  horizontal  plane  pq  to  TV,  and  from  T  and  V  draw  the  vertical 
Bnes  TW,  VX,  to  the  disturbed  surface.  The  points  W  and  X  do  not  coincide  with  B  and  C,  but  in  regard  to 
Ae  accuracy  of  any  expression  depending  merely  on  the  wave-disturbance  they  may  be  used  indifferently ; 
because  WB  and  XC  depend  upon  the  extent  of  disturbance,  and  the  slope  of  WB  and  XC  also  depend  on  the 
atcnt  of  disturbance,  so  that  the  difference  of  elevations  of  W  and  B,  or  of  X  and  C,  will  depend  on  the  square 
cf  the  disturbance.  But  the  difference  of  elevations  of  W  and  X  (which  is  the  difference  that  we  shall  shortly 
ttse)' depends  on  the  extent  of  disturbance;  and,  therefore,  when  the  disturbance  is  made  very  small,  it  is  a 
L  Mubh  greater  quantity  than  the  difference  of  elevations  of  W  and  B,  which  depends  on  the  square  of  the 
|dWarbance.  And  this  is  entirely  independent  of  the  leng^  of  the  wave.  Thus,  in  a  wave  whose  length  from 
ett  to  crest  is  many  feet,  the  whole  value  of  WB  may  be  an  inch :  by  diminishing  the  violence  of  the  motion, 
making  the  wave  flatter,  while  its  length  remains  the  same,  WB  may  be  diminished  to  a  tenth  of  an  inch, 
d  then  the  difference  of  elevation  of  W  and  B  will  be  a  hundredth  part  of  what  it  was  before,  while  that  of  W 
d  X  will  be  a  tenth  part  of  what  it  was  before.  Thus,  when  the  motion  of  the  particles  is  small,  instead  of 
■ng  the  value  of  K  corresponding  to  the  point  W,  we  may  use  that  which  corresponds  to  the  point  B :  and 
lAead  of  using  the  difference  between  the  values  of  K  for  W  and  X,  we  may  use  the  difference  between  the 
nhies  of  K  corresponding  to  B  and  C. 

(147.)  Now  let  p  be  the  pressure  at  any  point  in  the  line  PW.  estimated  by  the  velocity  which  that  pressure  InTwtigm- 
Bting  on  the  surface  1  would  produce  in  the  volume  of  water  ),  by  acting  during  the  time  1.     Then  p  will  be  ^<^^tha 
Lafhnctioii  of  jr,  y,  and  t.     Let  (/  be  the  force  of  gpravity,  estimated  by  the  velocity  which  it  will  produce  by  its  o?^uS^ 
Itltion  during  the  time  1 :  for  reasons  which  wUl  hereafter  appear  we  shall  consider  g*  as  varying  from  one  pressure. 

*at  of  the  earth's  surface  to  another,  or  as  being  a  function  of  or.     Then  the  pressure  at  the  point  whose 

^dnration  ist/  isp;  that  at  the  point  whose  elevation  isy'-f^y'  isp+~-,Sy :  the  excess  of  the  upper  pressure 

r  (Ij) 

above  the  lower  is  y-^  di/ :  and  this  excess,  acting  on  the  column  whose  length  is  ^y\  will  tend  to  urge  it 

downwards  with  an  acceleration  represented  by  ^.     Adding  to  this  the  effect  of  gravity,  we  shall  have  the 

whole  acceleration  downwards  =-^+</.     Therefore 

dy' 

d*^     d»Y 
But  y=y+T,  therefore  -7^  ^"ITT  (as  y  does  not  depend  on  /).     Consequently 


dl^        dt* 


l=-^-^--/,(-^-=^ 


yterfiiiniing  the  integration  from  y  to  A:+K,  (Ar-f  R  being  the  value  of  y^  at  the  surface  of  the  water,)  so  that  the 
jKtamm  at  the  surftice  is  zero, 


^         p^gf  (*+K-y)  +  r  ^  (from  j^=y  to  yrrAr+K). 


as   -—^  is  itself  a  small  quantity  depending  on  the  motion  of  the  particles,  we  shall  incur  no  sensible 
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TidM  md  error  by  integrating  with  respect  to  y  instead  of  y,  and  by  taking  for  superior  limit  k  instead  dk+K.    Tbu  V 
WaTct.     we  obtain  for  the  pressure  at  T  1 

p=+^'(*+K.y)+J^^(yto^).  • 

(148.)  The  particle  at  V  corresponds  to  a  point  whose  ordinate  in  the  state  of  rest  did  not  sensibly  difier  ^ 
irom  x+h^  and  the  pressure  at  V  is,  therefore,  p+-^h  nearly.  3 

(149.)  These  pressures  have  been  found  from  consideration  of  the  motions  of  the  particles  of  water  in  a 
vertical  direction,  and  are  therefore  vertical  pressures.  Now  the  peculiar  property  of  fluids  is,  that  the  pieasmc 
is  equal  in  all  directions,  or  that  the  expressions  which  we  have  found  for  the  vertical  pressures  at  T  and  V 
represent  also  the  horizontal  pressures  at  those  points.  (On  this  subject  the  reader  is  referred  to  article  75.) 
Thus  we  have 

Horizontal  pressure  at  T  tending  to  push  TV  forwards    =;?, 
Horizontal  pressure  at  V  tending  to  push  TV  backwards  =p+-^  h. 

Difference,  tending  to  push  TV  forwards  =:  — ^  h.  ] 

ax 

The  length  of  the  colunm  TV  on  which  it  acts  is  nearly  h :  therefore  the  pressure  tends  to  urge  it  forwards  with 
an  acceleration  represented  by —;^.    If,  besides,  any  force  depending  on  extraneous  causes  is  acting,  whidt 

uX 

would  produce  an  acceleration  represented  by  F,  the  whole  acceleration  will  be  F— -~.    Thus  we  have 

^(^+X)  ^ 

dl»  dx 

But  X  does  not  depend  on  t,  therefore  — ^^- — ^  ^"d^'    '^^'  putting  for  p  its  value,  we  finally  obtain  this 
equation. 


S:  «=F.i{-«.«-„-/_g<,.4 


pwurCi 


This  may  be  called  the  equation  of  equal  pressure. 
This  equation,  in  conjunction  with  the  equation 


^=--S-/.S<"«»)- 


contains  the  whole  theory  of  the  motion  of  fluids  in  canals,  of  uniform  breadth,  but  of  uniform  or  variable  depth, 
the  motion  being  supposed  to  be  entirely  longitudinal  and  vertical. 

Equation  (150.)  If  gravity  be  considered  uniform,  and  =a,  the  term  -—  4  -.cr'  (jt  j-K— t/)}  becomes  —  (-Qk+ay^gKi 

of  equal  cue  ^     *^                  ^  '                 dx                ^ 

prenure  ...  d 

when  ^-7-  (— SfK) :  and  the  equation  of  equal  pressure  becomes 

gniTityii  ^ 

uniform. 


Equation  If  the  depth  of  the  canal  be  uniform,  ;j-=0,  and  the  equation  of  continuity,  taking  ij=0,  or  assuming  v  to  \m 

of  con-  dx  ^ 

tinnitj  measured  from  the  bottom,  becomes 

when  the  r*  j\ 

depthi.  Y=-       r±(otoy). 

vnilbnn.  .  J  ,ctr  ^        ^' 

(151.)  In  the  treatment  of  these  equations,  different  methods  must  be  used,  according  to  the  dft»»widii  of  the 
problem.  If  the  nature  of  the  motion  in  the  direction  of  a?  be  assumed  ;  that  is,  if  the  expression  for  X  be 
known,  and  if  it  be  required  to  find  what  force  is  necessary  to  maintain  the  fluid  in  that  state  of  motion  ;  then 
we  must,  from  the  given  expression  for  X,  find  the  expression  for  Y  by  the  equation  of  continuity ;  and,  subsl^ 
tuting  both  in  the  equation  of  equal  pressure,  we  shall  obtain  F.  But  if  F  be  given,  and  X  and  Y  be 
required,  we  can  only  eliminate  Y  by  means  of  the  equation  of  continuity,  and  then  solve  the  equation  for  Z 
by  methods  depending  on  the  form  of  the  resulting  equation. 
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■.         (152.)  If  tliere  be  no  motion  of  the  particles,   0  =:  F— -r- (^.A:+K-*y);   or,  if  gravity  be  constant,    Wktm. 

,        (153.)  Hitherto  we  have  not,  in  the  investigation,  limited  ourselves  in  any  way  to  the  case  of  oscillating  Equations 

I      motion  of  the  particles :  the  equations  are,  in  fact,  perfectly  general  as  to  the  kind  of  longitudinal  and  vertical  limited  to 

Pi   motion,  and  require  only  that  the  motion  be  small  in  extent.     We  shall  now  assume  that  the  motion  is  oscil-  o'ciji'tory 

kk    lating;  and,  for  the  reason  mentioned  in  (142.),  we  shall  confine  the  expression  for  Xor  Y  to  a  single  term  ™**  ^^ 

represented  by  a  cosine  or  sine.     Now  suppose  X  to  be  represented  by  A  cos  (w<-— B),  where  A  and  B  are  any 

iiuictions  whatever  of  x  and  y,     (This  is  the  most  general  form  that  can  be  assumed :  it  does  not  even  imply 

that  the  form  or  magnitude  of  the  waves  is  uniform,  or  that  the  motions  of  particles,  originally  in  the  same 

d'X 
vertical  column,  are  constantly  in  the  same  direction.)     Then  -— -=:  —  n*  A  cos  (nt  —  B)  =:  —  n*  X.     And  as,  in 

I     ccmsequence  of  the  equation  of  continuity,  Y  will  necessarily  depend  on  the  sines  or  the  cosines  of  the  same 

d«Y 
angle  n/  — B,  we  shall  also  have  -—  =  — n^  Y.     Thus  the  equation  of  equal  pressure  becomes 

at 

-n«X=F+^  {  -^(A:+K-y)+n«/,Y  (y  to  k)}  ; 

or,  if  gravity  is  considered  as  uniform, 

-7i'X=F+£{-(/K+n«/,Y(ytoA:)}. 

We  shall  now  proceed  with  some  applications  of  these  equations. 

(154.)  Problem. — ^To  examine  whether  it  is  possible  that  a  system  of  waves,  depending  upon  oscillatory 
motion  of  the  particles  of  water,  can  move  along  a  canal  of  uniform  breadth,  but  of  variable  depth :  gravity 
being  supposed  uniform,  and  no  other  force  being  supposed  to  act. 


(155.)  The  equations  to  be  satisfied  are 


-n«  X=;f.  {  - <7K+n«/,Y  (y  to  k) }.  ]^^^ 

^^  possibiUty 

Differentiating  the  first  with  respect  to  y  and  to  a:,  broken 

jrv  ,rv  waves 

"     -«£±  when  the 

dy  dx  depth  is 

ji  V  J.  V  variable. 

(FY         d*X 


dydx         dr* 

The  second  equation,  observing  that  the  limits  of  integration  of  f^Y  are  independent  of  x,  may  be  put  under 
this  form. 

Differentiating  with  respect  to  y, 

.rfX  ,<nf  rfX     dY 

dy  dx  dy       dx 

Differentiating  again  with  respect  to  y, 

d'X^d^Y 

dy*  ^dxdy 
(PY 
Eliniinating        ,    by  means  of  the  former  equation, 

d*X     d»X     ^ 

ibe  general  solution  of  which  equation  is 

X=0(y+a?V~l)  +  Vr(y-«V^), 

where  ^  and  y^  express  functions  chosen  to  satisfy  any  conditions  required  by  the  circumstances  of  the 
problem. 

If,  instead  of  0  and  y,  we  use  two  other  functions  x  and  w,  we  may  put  the  solution  under  this  form, 
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the  whole  of  which  is  real,  whatever  be  the  form  of  the  fonctioiis  x  and  w,  provided  thai  they  contain,  in 
form,  nothing  imaginary. 

(156.)  But  the  expression  just  found  is  the  solution  of  the  clertt;^  equation.    We  have  now  to  as _^_ 

whiether  it  will  satisfy  the  original  eauations.    For  convenience  we  will  confine  our  substitution  to  a  stnglfc 
term  (as  the  result  produced  by  another  term  wiU  be  easily  inferred  from  its  result),  and  will  make 

X=i/(y+*^^), 

conceiving  1/  to  be  the  derived  function  of  some  function  v.    Then 

therefore  —  I    —  from  i|  to  y  is  V^  1/  (ri+x  V^)-^^l  VCy+Jt^^) ; 

_  m 

Also  *,  or  the  value  of  X  when  ysiy,  =1/  (ij + a:  V^), 

therefore  ^=^'  <'»+'  "^^  ^ 

Hence  Y=arg- J^g  (17  toy)=v'  („+,  V=l)(^+V-iy.Vri.  ^  (,+«  V:iT) 

And  K,  or  the  value  of  Y  when  yrzk,         —  -_.  ^  (i,+x  V^) -  V"^ .  1/  (*+«  V^); 

CEX 

Ai»d  ^=-^v(,+xV::vi)+v"(y+»V=l); 

therefore  J    —  (y  to  Ar)  is  (Af-y)  —  v  (ii+jfV^)  +  1/  (Ar+a?-^^)  -v'  (y+x  V-1). 

Substituting  these  in  the  equation       - n«X=  —g h 7i«  I    ^r-  (y  to  Ar), 

dx       J  9^^ 

+n'v'(,k+x'J—i)-n''v'{y+x'/^). 

Removing  the  terms  which  mutually  destroy  each  other,  and  conceiving  the  same  substitution  to  be  made  fo 
a  term  1/  (y— *  v  — 1),  we  shall  have  this  equation, 

0=(n*A-n»y-^)-^{w(,+xV^)+v(i,-«V^l)}  -/,{»"(*+* V^l)  +  w"(A;-xV~l)  } 

+n«  {i/  (ifc+x V~l)  +xf  (A-x^TTi)} 

(157.)  It  is  evident,  from  the  form  of  the  multipliers,  and  the  perfect  independence  of  x  and  y,  that  this  eqna 
tion  implies  the  existence  of  the  separate  equations. 

0=-5p  Iv  (,+x  V^)  +  V  (,-« V^)| 

0=s-g  {«"  Qt+x'J~l)  +v"  (ft-*V^)  }  +n»{v'(A:+xV~)  +„'(t_.rV^)} 
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■■■*        When  the  depth  is  variable,  that  is,  when  t;  is  a  function  of  x,  it  does  not  appear  possible  to  satisfy  the  first  of  Tides  aud 

^  ^  these  equations  by  any  form  of  v.     It  would  appear,  therefore,  that  when  the  depth  is  variable,  it  is  impossible     WaTea. 

^^  that  ihtare  can  be  a  series  of  waves  which  consist  of  oscillatory  motion  of  the  particles,  and  which  satisfy  the  two  ^"^""^^^^ 

.^*  equations  of  continuity  and  of  equal  pressure. 

t  (158.)  The  following  physical  interpretation  of  this  mathematical  result  appears  to  be  correct,  and  is  worthy  Wavetiion- 

i^*?  of  attention.     It  appears  that,  if  the  water  is  moving  in  the  manner  of  waves,  one  at  least  of  the  two  conditions  oMilUtw 
^    (continuity  and  equal  pressure)  must  fail.     While  the  continuity  holds,  the  equal  pressure  will  exist,  from  the  motion  not 
[f       nature  of  the  fluid.     TTierefore  the  continuity  must  cease,  or  the  water  must  become  broken.     This  appears  to  posaibie 
a        be  the  explanation  of  the  broken  water  which  is  usually  seen  upon  the  edge  of  a  shoal  or  a  ledge  of  rocks,  although  ^^^"^  the 
the  whole  is  covered,  perhaps  deeply,  by  the  water.     We  shall  advert  again  to  this  subject.  normU- 

form. 
(159.)  When  the  depth  is  uniform,  or  ij=0,  there  is  no  difficulty  in  satisfying  the  equation.     For  instance,  if 

V  (©)^g"*  —  r"^,  the  expression  v  {y+x  v  — 1)  +v  (y— j?v  — 1)  becomes  2  (€""  — 6~"^)  .  cos  niTy  which  when 
y=:0  is  always=:0.     Any  other  form  of  i;  (0)  expressed  by  odd  jjowers  only  of  e  would  do  equally  well. 

Subsection  2.^ Investigation  of  the  Motion  of  Waves  in  a  Canal  ofunifoitn  Depths  the  Motions  being  small. 

(160.)  We  shall  assume  (as  a  hypothesis  to  be  proved  or  disproved  by  substitution  in  the  equations)  that  the 
motion  of  the  waves  is  uniform,  and  that  all  the  motions  of  the  particles,  horizontal  and  vertical,  are  oscillatory  ; 
but  we  shall  not,  in  the  first  instance,  assume  that  the  motions  of  all  the  particles  in  the  same  vertical  line  are  of 
tbe  same  kind  at  the  same  instant.     This  will  be  expressed  by  assuming 

X=P.cos  (nt  —  mx  —  Q) 

w^bere  m  is  constant  and  P  and  Q  may  be  functions  of  y. 

Expanding  the  cosine,  and  making  P.cos  Q=R,  P.sin  Q=S,  this  becomes 

X=R.  cos(7f^  — fnap)+S.  sin  (nt-^mx). 

(161.)  Now,  as  we  have  found  (155.), -7—  +  j-m  =0 :  which  in  the  present  instance  becomes 

ay'*      ojT 


T-j^— m'R  J  cos  (n^-mjf)  +(^-r~"^*  ^J  ^^^  (w*-mjp)=0. 


t/*R  rf*  S 

Therefure  -tt— ^*R=0,       -3-j-m'S=:0; 

dy*  dy^ 

wbence  R=C.6-y+D.g-"*,        SrrC'.g-'+D'.r"^, 

and  X=  (C .  g"*+ D .  s"^)  cos  (;i/ -mx)  +  (C . £"»+  D' .  r^)  siu  (jtt  -  mx). 


-J—  (0  to  y),  we  easilv 


find 


y  =  -  (Cs"**  - D£-"w - C  +  D)  siu  (ni-mx)  +  (C'  s'^-jy. 5"'^^ -  C'+  D  )  cos  (n/  -  mx) 
K=— (C6-*-D5-"*-C  +  D)  sin  (///-fnj:)  +  (C'.6*"*-iy.5—*-.C'+D')  cos  (nt-nuc) 

-j-=+m  (C€^-D£-"^-C  +  D)  cos(n<-7?u')+m(C'.g'"s'-iy.g-^-C'-fD')sin(n^-?wj) 


/, 


_S(»u,»)= 


— {Cg'^+Dr^y-Cg"*— D£-"^+m.y-Ar .  — C  +  D}  cos  (nt-^nur) 


-.{C.  fi'^+D'.  6— »-C'.  e?*-D'.  s-^+m.y^k.  -C'H-D'}  sin  (rit-mx) 

//K         f^  dY 
Substituting  in  the  equation  -n«  X=  ^g  - — J-w*  I     7~  (y  ^^ k) 

-n«  (Cf^+D£— *)  cos  (7it-mx)  -n*  (C'.r*+D'.g-"v)  sin  (^rU-mx)- 

-mg  (Cr*-D5-'"*-C  +  D)  cos  (nt-mx)  -mg  (C'.5"*-D'r^-C'+I>')  sm  (nt-mx) 

-»"  {C5'^+Dr-"*-C5'"*-D6-'-*+m."^ifc.-C  +  D}  cos  (nt-nii) 

-n'  {C.6^+I>'.r-*3'-C'.s^-D'.£-"^+m.y^  -C'+D'}  sin  (nt—mr) 
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Ude/and       Removing  the  terms  which  destroy  each  other,  equating  separately  the  coefficients  of  cos  (/i<— mx)  and  of  Tk 
WaTw.     gjj^  (n<— mar),  and  observing  that  y  is  entirely  independent  of  «,  we  obtain  in  the  first  place  ^ 

-C  +  D=0  -C'  +  iy=0:         orD=C,         iy=C'.  8t 

Substituting  these  values  of  D  and  D'  in  the  other  equations,  they  become  Wi 

^mg  C  (£"^-£— *)+/!«  C.  (£"*+£-'"*)=0  W 

-mg  a  (r*-£-'-*)+n«  C  (r*+r-*)=0.  ^ 

Cn 

These  equations  leave  C  and  C  indeterminate ;  and  they  ag^ree  in  giving  the  following  relation  between  m  aiid  n,  ^^ 

Then,  substituting  hi  R  and  S  the  values  of  D  and  D', 

X=  (€"»+g-*)  .{C  cos  (n<-mx)+C'  sin  (nl  -  mx)}  ; 

Qt 

SxprM-       or  if  A=r.vC*+C'*,  tan  B=r—  i  ^^®"  C:=A  cos  B,  C'srA  sin  B,  and  the  expression  becomes 

lion  for  ^ 

diiplace-  X=A.  (r^+6"^).  cos  (nZ-nur-B) 

ment  of 

particles  in  where  A  and  B  are  independent  of  x  and  y,  and  m  depends  upon  n  by   the  equation  above.     From  this   we 

the  depth  Y=  -A.  (g^-ff-^).  sin  (n/-mj?  -  B). 


the  dept 
iiunifoi 


(162.)  From  these  expressions  it  appears,  as  B  is  constant,  that  the  mathematical  results  compel  us  to  admit 
(what  we  did  not  at  first  assume)  that  the  motion  of  all  the  particles  originally  in  the  same  vertical  line  is,  at  any 
instant,  of  the  same  kind,  although  the  extent  of  the  motion  of  the  different  particles  is  very  different.  In  future 
we  shall  generally  omit  B  from  the  expression,  as  the  same  effect  will  be  produced  in  the  value  of  the  expression 
by  altering  the  origin  of  the  time  as  by  retaining  B. 

toon  of '"         (1^)  It  will  te  convenient  to  explain  here  a  few  terms  which  will  hereafter  be  occasionally  used. 

tennSt 

Phase.  (^^4.)  The  angle  Tii—mx-B,  or  71^  — wi,r,  upon  which  the  expressions  for  X  and  Y  depend,  is  called   the 

phase  of  the  wave.  It  is  to  be  considered  as  an  angle,  or  rather  as  part  of  a  circle  (in  the  sense  in  which  trigo* 
nometrical  expressions  depend  upon  an  angle  or  part  of  a  circle)  which  admits  of  indefinite  increase. 

(165.)  The  expressions  for  X  and  Y  are  not  altered  in  value  if  we  increase  or  diminish  mx  by  2x,  4ir,  67r,  &c. : 

that  is,  if  we  increase  or  diminish  x  by  — ,  — ,  — ,  &c.,  while  t  is  unaltered :   but  the  same  cannot  be  asserted 

m    m    m 

2t 

Length  of    of  any  other  value  of  j-.     Hence  —  is  the  value  of  each  of  the  successive  distances  at  which  we  find  the  water 
ware.  m 

2'7r 
in  the  same  state  of  disturbance,  or  —  is  the  distance  between  one  wave  and  the  next.     We  shall  call  this  the 

m 

length  of  a  wave^  or  the  amplitude  of  a  wave,  and  shall  denote  it  by  the  symbol  X. 

(166.)  The  expressions  for  X  and  Y  are  not  altered  hi  value  if  we  increase  or  diminish  nt  by  2t,  4t,  6»,  &c. , 

2t   4t  6t 
Period  of    that  is,  if  we  increase  or  diminish  t  by  — ,  — ,  — ,  &c.,  while  x  is  unaltered  :  but  the  same  cannot  be  asserted  of 
wave.  n     n     n 

any  other  value  of/.     Hence  —  represents  each  of  the  intervals  of  time  at  which  the  water  at  any  given  place  is 

successively  in  the  same  state  of  disturbance :  we  shall  call  this  the  period  of  a  wave  and  shall  denote  it  by 
the  symbol  r. 

(167.)  We  shall  now  proceed  to  develope  some  of  the  practical  interpretations  of  the  equations  just  found. 

(168.)  Since  X  and  Y  both  depend  on  nt  —  mx,  if  we  put  <+/'  for  /,  and  j+  x'  for  jr,  we  shall  find  new  values  X' 
and  Y'  depending  on  nt  -  mx-\-nt'~mjf ;  and  these  will  be  the  «ime  as  X  and  Y  if  ttt'^mx'  be  zero  :  that  is,  at  the 
end  of  the  interval  t!^  we  shall  find  the  water  in  a  similar  state  of  displacement,  provided  we  examine  it  at  the 
distance  x'  in  advance :  that  is,  in  the  time  I'  the  wave  will  have  travelled  through  the  space  x',  or  the  velocity  of 

the  wave  will  be  expressed  by  —  ;  which,  by  virtue  of  the  eciuation  nt!  —mi'=.0,  is  the  same  as — .     Hence 

Velocitv  of  the  wave=: — . 
m 
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Tides  and 
Waves. 

The  velo. 
city  of  diort 
wares  does 
not  depend 
on  the 
depth. 
The  Telo- 
city of  long 
waves  de- 
pends only 
on  the 
depth. 


(171.)  From  these  numbers  it  appears  that, 

1st.  When  the  length  of  the  wa\e  is  not  greater  than  the  depth  of  the  water,  the  velocity  of  the  wave 

depends  (sensibly)  only  on  its  length,  and  Ls  proportional  to  the  square  root  of  its  length. 
2nd.  When  the  length  of  the  wave  is  not  less  than  a  thousand  times  the  depth  of  the  water,  the  velocity 

of  the  wave  depends  (sensibly)  only  on  the  depth,  and  is  proportional  to  the  stjuare  root  of  the  depth. 

It  is,  in  fact,  the  same  as  the  velocity  which  a  free  body  would  acquire  by  falling  from  rest,  under  the 

action  of  gravity,  through  a  height  equal  to  half  the  depth  of  the  water. 
3rd.  For  intermediate  proportions  of  the  length  of  the  wave  and  the  depth  of  the  water,  the  velocity  of 

the  wave  can  be  found  only  by  means  of  the  general  equation. 


Tl 

\^ 

si 

11k 

Wi 


(172.)  The  values  in  the  extreme  cases  will  easily  be  found  by  expansion  of  the  general  formula.     Thus, 

k                ^                            6^+1                                                                                        2tX 
when  X  is  small,  or  -  large,  6  *    is  very  large:  —^-^ does  not  sensibly  differ  from  unity,   and   r*  = : 

whence  the  velocity=— =/W  3^.     When  \  is  large,  or  -  small,  g~=l-f  -— -  nearly,  and  r*=:--r  ;  whence 


WI 

Il0 


the  velocity  =r-=iV^. 


(178.)  There  is  one  numerical  value  of  r  which,  in  reference  to  future  applications,  deserves  special  con- 
sideration—it is  that  corresponding  to  the  wave  originally  produced  by  the  action  of  the  Sun  and  Moon. 
This  wave  may  with  propriety  be  called  the  tide- wave.  But  for  clearness  we  may  remark  (although  antici- 
pating another  part  of  this  Section),  that  there  are  two  distinct  classes  of  waves  bearing  the  name  tide-vocLce. 
One  of  them  is  produced  by  the  immediate  action  of  the  forces  of  the  Sun  and  Moon,  and  its  highest  or  its 
lowest  point  is  always  at  a  determinate  distance  from  that  place  in  the  canal  at  which  the  disturbing  forces 
vanish ;  the  velocity,  therefore,  of  this  wave  docs  not  depend  at  all  upon  the  depth  of  the  water.  This  we  shall 
call  the  forced  tide-icave.  Coexistent  with  tliis  there  may  be,  and  generally  is,  a  wave  in  which  the  period  r 
is  the  same,  but  in  which  \  is  different,  and  the  velocity  consequently  different ;  produced  originally  by  the 
action  of  the  Sun  and  Moon,  but  not  affected  by  their  action  in  regard  to  its  velocity  of  propagation  :  this 
kind  of  tide-wave  is  the  only  one  which  is  sensible  in  narrow  seas  and  rivers.  This  we  shall  call  the  free 
tid^'Wave,     Our  present  computations  belong  to  the  free  tide- wave  oidy. 

(174.)  The  interval  of  time  (r)  for  the  semidiurnal  tide-wave  is  not  constant;  but  it  may  be  considered  as 
12  hours  24  minutes,  or  44,640  seconds.  Now  we  have  found.  Table  11.,  that  with  a  depth  of  water  of 
100,000  feet,  or  20  miles  nearly,  a  wave  of  any  length  exceeding  100,U00,(;00  feet  will  travel  with  a  velocity 
sensibly  independent  of  its  length;  and  that  even  if  its  length  be  only  10,000,000  feet,  the  velocity  will  not 
differ  from  that  of  a  longer  wave  by  1-7*0-7  P^r^-  I'^c  former  wave,  by  Table  1.,  would  have  the  period  55,762 
seconds ;  the  latter  would  have  the  period  55SU  seconds.  It  is  clear  that  the  period  of  the  tide-wave  is 
sufficient  to  justify  us  in  assuming  the  velocity  of  the  free  tide-wave  as  eijual  to  that  which  belongs  properly 
to  a  wave  of  indefinite  length  in  water  of  the  same  depth.    On  this  principle  the  followhig  table  is  computed  : — 


Table 

in. 

Table  for           i 

the  semi- 
diurnal free 
tide-waye. 

Depth  of 
water, 
in  feet. 

Velocity  of 

free  tide-wave 

per  second, 

in  feet. 

Length  of 

free  tide-wave, 

in  miles. 

Space  described 

by  free  tide-wave 

in  one  hour, 

in  miles. 

1      Depth  of 
1       water, 
in  feet. 

Velocity  of 

free  tide-wave 

per  second, 

in  ieet 

Length  of 

free  tide-wave, 

in  miles. 

Space  described 

by  free  tide-wave 

in  one  hour, 

in  miles. 

1 

5-671 

47-946 

3-8666 

5000 

401-00 

3390-2 

273-41 

4 

11-342 

95-891 

7-7332 

6000 

439-27 

3713-8  , 

299-50 

10 

17-933 

151-62 

12-227 

7000 

474-47 

4011-4 

323-50 

20 

25-361 

214-42 

17-292 

8000 

507-23 

4288-3 

345-84        L 

40 

35-867 

303-24 

24-455 

9000 

538-00 

4548-5 

366-82 

60 

43-927 

371-38 

29-950 

10000 

567-10 

4794-6 

386-66 

80 

50-723 

428-83 

34-584 

15000 

694-54 

5872-1 

473-55 

100 

56-710 

479-46 

38-666 

20000 

802 -UO 

6780- 5 

546-82 

200 

80-200 

678  05 

54-682 

25000 

896-66 

7580-9 

611-36 

400 

113-42 

958-91 

77-332 

30000 

982-25 

8304-4 

669-71 

600 

138-91 

1174-4 

94-711 

35000 

1060-9 

8969-7 

723-87 

800 

160-40 

1356-1 

109-36 

40000 

1134-2 

9589-1 

773-32 

1000 

179-33 

1516-2 

122-27 

45000 

1203  0 

10171 

820-22 

2000 

253-61 

2144-2 

172-92 

50000 

1268-1 

10721 

864-59 

8000 

310-62 

2626-1 

211-78 

'       55000 

1330-0 

11244 

906-80 

4000 

358-67 

3032-4 

244-55 

:       60000 

1389  1 

11744 

947-11 

} 
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Tablb  IV. — continued. 


Values  of  — . 

A 

Depth  below  the 
lurface. 

rU 

TffVv 

1^1 

rs^ 

Corrtisponding  displiicementB  of  the  particle.                       *                             1 

Horizontal. 

Vertical. 

Horizontal. 

Vertical. 

Horizontal. 

Vertical. 

At  surface 

2-003950 

0- 125744 

2-000040 

0-012566 

2-000001 

0-001257 

tV  whole  depth 

2-003199 

0-113155 

2-000032 

0-011310 

2-000001 

0-001131 

To       »            >» 

2  002527 

0-100571 

2-000025 

0-010053 

2-000001 

0-001005 

A    » 

19 

2  001935 

0-087991 

2-000019 

0-008797 

2 -.000000 

0-000880 

iV    » 

ty 

2-001421 

0-075415 

2-000014 

0-007540 

2-000000 

0-000754 

TnJ"      9»            ! 

9 

2-000987 

0-062841 

2-000010 

0- 006-284 

2-000000 

0-000628 

To       » 

^9 

2-000632 

0-050270 

2-000006 

0- 0050-26 

2  000000 

0*000502 

iff"      j> 

9 

2-000355 

0- 037701 

2-000004 

0- 003770 

2.000000 

0-000378 

I©"        »                 3 

9 

2-000158 

0-025132 

2-000002 

0  •00-2514 

2-000000 

0-000-252 

iV    »        J 

1 

2-000040 

0  01-2566 

2-000001 

0-001257 

2-000000 

0-000126 

At  bottom 

2-000000 

0-000000 

2-000000 

0-000000 

2  000000 

0-000000 

Tl 

1 

Si 
Ws 

Mil 
Wt 

On 


When  the 
WETeis 
short,  the 
motion  is 
not  sensible 
except  near 
the  sur&ce. 


In  this  table,  by  1(27*287  figures)  is  meant  the  figure  1  followed  by  27*287  significant  figures  before  the  de- 
cimal point ;  and  similarly  2(24558  figures)  is  intended  to  express  the  figure  2  followed  by  24558  figures  before 
the  decimal  point ;  and  so  for  the  others. 

(178.)  From  inspection  of  this  table  the  following  points  are  evident: 

1st.  When  the  depth  is  great  in  comparison  with  the  length  of  the  wave  (as  in  the  case  of  ordinary  waves  in 
the  open  sea),  the  motion  of  the  water  at  any  great  depth  below  the  surface  is  wholly  insignificant  in 
comparison  with  that  at  the  surface.  The  following  rule  may  be  convenient.  As  the  depth  below  tlie 
surface  proceeds  in  arithmetical  progression,  the  motion  diminishes  in  geometrical  progression ;  and  at  a. 

depth  equal  to  the  length  of  the  wave  the  motion  is  diminished  to of  that  at  the  surface.     Thia 

535 '4 

rule  will  be  demonstrated  by  remarking  that  when  y  is  large  and  therefore  -^  is  large  (the  depths  be- 
low  the  surface  not  being  extremely  great)  g-^+g-**,  or  s  *  +ff"  x ,  and  g-*+r^,  or  gT+g'X,  will, 
as  to  sense,  be  reduced  to  their  first  terms  £*    and  6  *    :  and   therefore  the  motion   at  the  depth  k—y 

will  =  motion  at  surface  x  7;^^-  =  motion  at  surface  X  e  I         ,  or  the  motion  diminishes  in  geometrical 

progression,  as  the  depth  A:— y  increases  in  arithmetical  progression.     And  if /f-yr=X,  the  motion  at  the 

_,    ^    ,  depth  X= motion  at  surface  X  ^•'sr  motion  at  surface  X . 

The  hori-  535  •  4 

zontal  and 

▼ertical  (179.)  2d.  On  the  same  supposition,  the  greatest  horizontal  motion  of  any  particle  is  equal  to  its  greatest 

IS^*^?aL  vertical  motion  :  except  for  those  particles  very  near  to  the  bottom,  where  the  whole  motion  is  insensible. 

When  the    (180.)  3d.  When  the  length  of  the  wave  is  great  in  comparison  with  the  depth  of  the  water,  (as  in  the  case  of 
7^  ^  tide- waves,)  the  horizontal  motion  is  sensibly  the  same  from  the  surface  to  the  bottom,  and  the  vertical 

hwiiontol  motion  for  different  particles  varies  in  the  same  proportion  as  their  height  above  the  bottom. 

nwSy^the    ^^^^'^  ^^^-  ^"  ^^^  ^^^  supposition  the  vertical  motion  of  the  superficial  particles  is  very  much  less  than  their 
>  at  idl  a«*  »r* 


depths. 

The  verti- 
cal motion 
ismach 
less  than 
the  hori- 
tontal 
motion. 


horizontal  motion.      The  proportion  of  the  vertical  motion  to  the  horizontal  motion  is  ^^ LJl 


and 


2ifk  !!f! 

when  -—  is  small,  5  *    -  g 

A 


4tA  «»*  twk 

is  nearly  equal  to  — ,  and  ex  ^-g-  x  is  nearly  equal  to  2:  and  thus  the 


proportion   of   the   vertical   motion    of   the    superficial    particles    to    the    horizonlal    motion  is — 

k 

=6-283-2x-. 

A 
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Tldei  ind       (186.)  Secondly  :  Havincf  found  any  number  of  functions  X',  X",  X''',  &c.,  with  their  corresponding  funo-  W 
W*^"     lions  Y',  Y",  Y'",  &c.,  K',  K",  K'",  &c.,  each  of  which  satisfies  the  equations  JJ 

Combina- 
tion of  lere- 


we  see  at  once  that  the  sum  X'-j~X''+X'"+  &c.,  will  satisfy  the  same  equation.  For  upon  adding  together  all  gyi 
the  separate  equations  formed  from  X',  X",  X'",  &c.  we  produce  the  very  same  equation  which  would  be  fij 
formed  by  substituting  the  whole  quantity  X'+X"+X"''  +  ,  &c.  Now  each  of  the  functions  X',  X",  &c.,  with  ^ 
its  related  functions  Y',  K',  Y",  K",  &c,  represents  a  wave  or  system  of  waves ;  and  our  theorem  thereftm  ^J 
amounts  to  this  :  "  If  there  are  any  number  of  systems  of  shallow  waves  which  can  exist  separately  on  water,  g— 
these  waves  can  all  exist  together  upon  the  water  :  the  elevations  being  added  at  the  places  where  they  coincide, 
or  the  depression  of  one  being  subtracted  from  the  elevation  of  another  where  the  place  of  depression  of  one 
wave  corresponds  to  the  place  of  elevation  of  another,  &c." 

Combina-  (187.)  One  instance  of  this  coexistence  of  waves  may  be  mentioned  as  a  matter  of  interest.  Suppose  two 
tion  of  waves,  equal  in  period,  and  equal  in  magnitude,  to  move  in  opposite  directions  upon  a  canal.  In  one  of  these, 
Se^tvaYeT  *^®  expression  for  X'  will  be 

A.(ff^+^"^  C03(nt-mi+B); 
in  the  other,  the  expression  for  X"  will  be 

A.(6^+r-^)  cosCnt+mx+W). 
The  sum  of  these  gives  for  the  compounded  wave  X=:X'4-X"= 


/        B+B'N        /         B'-B\ 
2A.(5^+r^.cosf  n/+-^^  j.cosf  fnj:+— —  J. 

JrfX 
9  ^ 

/        B+B'\        /         B'-B\ 

2A.(5^— r^.cosf  7i<+ — ' — j.sinf  wmtH — —  ), 


from  which  K  or  the  elevation  of  the  surface  s 


2A.(r*-r^).cos^n(+5±^'\sin  ^mj+-^\ 

From  inspection  of  these  expressions  we  may  see  that 

Produces  a      (188.)  First,  as  neither  X  nor  Y  depends  upon  such  a  quantity  as  pt^qxy  there  is  no  appearance  whatever 
•tationary    Qf  ^  progressive  wave. 


Each  par-        (189.)  Secondly;  the  displacement  of  any  particle  in  the  direction  of  r  depends  upon  cosf  ;/<^ — -^ — \ 
tide  moTes  \  *      / 

line.^^     (^^®  factor  cosf  mr-1 — ]  being  constant  for  that  particle,)  and  the  displacement  of  the  same  particle  in 

/  B  -4-  B'\ 

the  direction  of  y  depends  also  upon  cos  (  nt-\ —  j.     Therefore,  for  any  particle,  the  horizontal  and  vertical 

displacements  are  always  in  the  same  proportion,  or  each  particle  moves  in  a  straight  line. 

(190.)  Thirdly;  at  the  places  where  coslmx-i —  j=0,  or  where   mx-\ — =9>  ^^  "o"' ®''  ~a9    ^'* 

there  is  no  horizontal  motion  whatever,  but  there  is  great  vertical  motion. 

/          B'  —  B\                                  B'  —  B 
(191.)  Fourthly  ;  at  the  places  where  sin  (  mx^ — )=:0,  or  where  7/u?H — =  0,  or  t,   or   2»,   &c., 

there  is  no  vertical  motion  whatever,  but  there  is  great  horizontal  motion. 

Subsection  3. — Theory  of  Long  fFaves,  in  which  the  Elevatioji  of  the  Water  bears  a  sensible  proportion  to  ikt 

depth  of  the  Canal. 

(192.)  Hitherto  we  have  considered  the  displacements  of  the  particles  to  be  so  small  that  the  squares  and 
higher  powers  of  those  displacements  might  be  neglected.  In  the  following  problem  we  shall  take  into  acGoani 
the  higher  orders  of  the  displacements. 

Problem. — ^To  investigate  the  motion  of  a  very  long  wave,  as  the  tide-wave,  in  a  canal  whose  depth  ia  ao 
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■A  smll  Chat  the  range  of  elevation  and  depression  of  the  sur&ce  bears  a  considerable  proportion  to  the  whole  Tidei  uid 
■•     depth.  V/vm. 

5        (193.)  We  have  seen,  (180.)  and  (181.)>  that,  for  the  tide-wave,  the  horizontal  motion  of  the  particles  at  Li""^ 
^.'  different  depths  in  the  same  vertical  line  is  sensibly  the  same,  and  that  the  vertical  motion  is  extremely  small  in  ^^^^jf^"^ 
comparison  with  the  horizontal  motion.     We  shall,  therefore,  assume  that  the  horizontal  motion  is  uniform  for  ^hen  the 
k^  all  particles  in  the  same  vertical ;  or  that  particles  which  are  once  in  a  vertical  line  remain  in  a  vertical  line,  ware  ii 
^•'  And  we  shall  assume  that,  in  estimating  the  pressure  at  any  point,  the  height  of  water  above  that  point  is  all  ^^^  lonflT* 

needs  to  be  considered :  the  part  represented  in  the  former  equations  by  --—  being  insignificant  on 

Dunt  of  the  smallness  of  the  vertical  motion.     These  assumptions  are  similar  to  those  in  (68.). 


(194.)  Let  X  be  the  horizontal  ordinate  corresponding  to  one  vertical  line  of  particles  in  their  state  of  rest: 
j;+ A  thiat  corresponding  to  another  vertical  line  of  particles ;  k  the  depth  of  the  water  in  a  state  of  rest.  In  the 
slate  of  wave-motion,  let  the  first-mentioned  vertical  line  be  displaced  at  the  time  t  through  the  horizontal  space  X, 
flo  that  its  horizontal  ordinate  is  x-{-X  (x  being  independent  of  /)  ;  and  let  V  or  Ar+K  be  the  corresponding 
depth  of  the  water.     Then,  the  horizontal  ordinate  which  was  x  has  now  become  .r+X  ;  that  which  was  x+h 

has  now  become  x+h+X+-r-  h  nearly :  therefore  the  intermediate  horizontal  space  which  was  h  has  now 

dx 

become  ^{^•^■j-\     ^^  ^^  vertical  elevation  which  was  k  has  now  become  A:+K  or  V.     Consequently, 

tlie  volume  which  was  expressed  by  A  x  A:  is  now  expressed  by  ^  f  1  -^-j-  )  X  V.     These  expressions  must  be  jlSSr 

(dX\  suppoiL 

1  +  3— )xV,  or  thedii- 

ax  J  pUcemc 


Equation 


"Rus  is  the  equation  of  continuity  for  this  case. 


placement 
.  tobelMKe. 

V=— — . 

dx 


095)  Now  if  we  consider  the  pressure  upon  any  particle  whose  coordinates  are  j+X  and  y,  as  produced  by 
^  elevation  of  the  water  above  it,  we  shall  find  it  to  be  represented  by  the  weight  of  a  column  of  water  whose 

jrjr 

*"^  is  V— y.     In  like  manner,  the  pressure  upon  the  particle  whose  ordinates  are  x+A'+X+-r—  h!  and  y,  is 

dx 

'^^^r^eaented  by  the  weight  of  a  column  of  water  whose  length  is  V-f  3—  A' — y.     And  as  the  pressures  are  equal 

dx 

^  «fl  directions,  the  horizontal  pressures  on  the  included  horizontal  column  whose  length  is  AM  1  +  —  \  are  the 

^^%lits  of  columns  of  water,  one  represented  by  V—y,  tending  to  push  it  forwards,  and  one  represented  by 

\t  cfV^  Equation 

+^— V— y,   tending  to   push  it  backwards.      Or,  the  pressure  tending  to  push   forwards    the    column  of  equal 
^*"^  preiture. 

^[  1  -+-2—  )  is  the  weight  of  a  column  — —  h' ;  and,  therefore,  the  acceleration  produced  in  the  direction  of  x 

,  rfV        1  cP(x-hX)  dV        1 

™  ""^  -r-  .  — "^  ;  or — =  — ^f  -r-  .  — -j^'     Observing  that  x  is  independent  of  <,  and  putting  foi  V  its 

dx  dx 

Talue  found  above,  we  obtain  the  equation 


(fX 

ci«X_  dx^ 


we 


in  wluch  equation  f  as  the  variations  of  V  are  not  to  be  neglected,  and  as  those  variations  depend  on  —  j 

dX 
must  not  neglect  3—,  although  we  may  consider  it  small. 
dx 

(\96.)  This  equation  may  be  solved  to  any  degree  of  approximation  by  successive  substitution.     Expand- 
\iig  {he  fraction,  and  (for  convenience)  putting  t^  for  gk^  the  equation  may  be  thus  expressed : 
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Tides  and 


rideitad  rfiX        „  rf*X      ^  rf«X        f      ^cfX      ^/<fXV      a.    )  « 


First  we  may  obtaiu  an  approximate  value  for  X  by  ne^Iectin^  all  the  terms  on  the  second  side  of  tlie  JJ* 
equation ;  then,  substituting  that  value  in  the  first  term  on  the  second  side,  we  shall  have  a  more  approximate  yf^ 
value  ;  and  so  on. 

cPX         (PX  ** 

S  1  ti     to      C^^'''-)  ^^'*®^  approximation;  -73 — v*—z — =0.     To  solve  this  equation   let  ri— x=i/,  vi-^xszw;    and^ 

S^^"     consider  X  as  a  fiinction  of  u  and  w.     Then  ^  =  J^.  J +^.$  =i;('J^+^\     Call  this  X'.     ThenO- 
"<^"-  dt      du   dt       dw  dt         \du     dwj 

d^_dX'_    /rfX^     dK'\        fd^X         d^X       (PXN  dX_dXdu     dXdw__^dX     dX 

df   ''  dt  ^^\  du  ^dw  )       \dni?  '^   dudw  '^dvf  /  dx  ^du  'dx'^dv^'  dx"     du  "^ dw 

.1..  v//     rm.      ^X     dX"        dX"     dX"     d*X     ^  d*X    ^d*X     ^  .  .        .     .  ^. 

this  X".     Then  -rr  =-.— = i \-  -7—  =-rT  —2  ^    ^     +  -,-i.     Substitutmg  these  m  the  equaUon,  we 

dlr*        djc  du        dw       du*         dudw      dvf  ^ 

have4v*.-T — --=0,  or-- — ;— =0.     Integrating  successively  with  regard  to  u  and  w»  and  remarking  that  tlie 
dudw  dudw 

arbitrary   constant  at  each  integration   may  be  an  arbitrary   function  of  the  other  variable,  —  rr-y/  (id) 

X=0  (w) + V  (w).  Restoring  the  expressions  for  w  and  tr,  X=0  (t?/— x)+Y'  (r/-f  j),  where  0  and  f  may  be 
any  functions  whatever.  The  second  term  represents  a  wave  rolling  backwards,  but  as  we  do  not  at  present 
consider  such  a  wave,  we  shall  make  that  term  =:0.  The  first  expresses  that  we  may  assume  any  law  what- 
ever, provided  that  ti— j  is  the  subject  of  it ;  but  in  the  Theory  of  Tides  we  must  assume  that,  in  the  mouth  of 
the  channel  connected  with  the  open  sea,  the  disturbance  depends  upon  cos  (w/+ A),  n  and  A  being  independeat 
of  the  time :  and,  therefore,  we  must  assume  the  form  of  X  here  to  be 

a  cos  (mvt — wu?), 

where  mv=zn.  For  convenience,  we  omit  to  add  a  constant  to  the  arc  mvt'-mx,  as  the  same  efiect  may  be 
produced  by  altering  the  epoch  from  which  /  is  measured.  The  assumption  of  this  form  for  X  will  not  prevent 
us  from  adding  to  it  a  small  term  of  the  form  a*. cos  (2mi7/— 2mj:),  or  a",  sin  (2mrf  —  2mj),  if  we  should  find  it 

necessary,  as  those  terms  also  satisfy  the  equation  -r^ — t?*-7—-=r0. 

Solution  lo      (198.)  Second  approximation.     With  the   value   X=a.cos(mi;<— mj),  we  have  -7-  =  ma.sin(mt;<  ^ifur), 
second  ap-  dx 

tion.  --j-j-=—m'a. cos (mrf—nir)  ;  and  substituting  these  values  in  the  first  term  on  the  second  side  of  the  equation, 

d'X      .d*X      3    ,  , 


^  -  «•  "5?  =  Y  o*  i?* »«" .  sin  (2mvt  -  2mx), 


,.   d^X        3    ,  ,    ,    .    ^ 

or  4tr  -; — 7-  =-—  a"  t)"  in" .  sui  2mu, 

dudw       2 

^X        3    ,    .     .    „ 

or  -r~7~  =-7rarnr,sm  2mu. 

dudw      8 

Integrating  with  respect  to  t/, 

---=Yr'  (tr)— 7^  o'm*. cos 2mw. 
dw     ^  ^  ''     16 

Integrating  again  with  respect  to  tr, 

3 

X=0  («)  +  ¥'  («?)  —  T2  a"mVt«?.cos  2mu  ; 
lo 

3 
or  X:=i4i{vt'-x)+\lfivt+x)  -  —  a*m*.(vl+x).cos(2mvt-2mxy 

The  arbitrary  functions  must  be  so  chosen  that  the  result  of  this  solution  may  be  consistent,  to  the  first  order  of 
the  small  quantity  a,  with  the  first  approximate  solution  ;  and  may  also  enable  us  to  satisfy  the  tidal  condition 
at  the  mouth  of  the  river.  For  this  purpose  the  term  r/. cos  (2mv/—2f7u:)  must  be  destroyed;  because  its 
existence  would  imply  that  the  rise  and  fall  of  the  water  at  the  river's  mouth  are  constantly  increasing  from  tide 
to  tide.  We  shall,  therefore,  take  for  0  (c<-j:)4-Y' (»<+*)  ^^e  following  quantity,  in  which  every  term  is  a 
function  ofvt  —  x ; 

3 
a  cos  (mvt'-mx)-\---  a*  m*  (»< -r). cos  (2mrt  -2iwj)  +  ca». cos  (2mvt-2mx) 

+ da* .  sin  (2mvt — 2;?^), 
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WiTes.  ^^  "•  ^^'Sin  (mt?/—  ma/) +  -  6*.  Ar.mj'.  sin  (2mvt  —  2mx').  1 

.^^^.  4  \^ 

Peculiarity  The  first  term  of  this  expression  is  similar  to  those  which  we  have  found  for  the  elevation  when  the  displace-  j! 
^  the  ex™  ^^^^  ^^  ^^^  particles  is  small  in  comparison  with  the  depth  of  the  water.  The  second  is  entirely  di£ferent,|f^ 
prewioD.*    inasmuch  as  it  contains  the  multiplier  j/  on  the  outside  of  the  periodical  function :  it  may  be  conceived  to 

represent  a  wave  whose  magnitude  continually  increases  as  it  travels  along  the  canal.  M 

(201.)  To  represent  to  the  eye  the  form  of  the  wave  produced  by  the  combination  of  the  two  terms,  we  haveM 
constructed  the  curve  in   figure  9.     The  horizontal   line  represents  the  level  line  of  the  mean   height   of  ^ 
water  :  the  elevation  or  depression  of  the  curve  represents  (on  an  enormously  exaggerated  scale)  the  elevation 
or  depression  above  the  meafi  height,  given  by  the  expression  above.     The  value  of  i*'  is  supposed  to  increase 
from  the  left  to  the  right:  on  which  supposition  the  quantity  mr^—my,  representing  the  phase  of  the  wave, 
diminishes  firom  the  left  to  the  right  (mvt  being  constant). 

(20*2.)  To  exhibit  to  the  eye  the  law  of  the  ascent  and  descent  of  the  surface  of  the  water  at  difierent  points  of 
the  canal,  the  figures  10,  11,  12,  and  13  are  constructed.  The  first  of  these  is  intended  for  the  point  where  the 
canal  communicates  with  the  sea:  the  others  for  points  successively  more  and  more  distant  firom  the  sem. 
The  horizontal  line  is  used  as  a  measure  of  time,  or  rather  of  the  phase  mvt  —mx! :  in  which,  for  each  station,  af 
is  constant:  the  elevation  or  depression  of  the  corresponding  point  of  the  curve  represents  the  corresponding 
elevation  or  depression  of  the  water  above  its  mean  height,  as  given  by  the  expression  above. 

An  inspection  of  these  diagrams  will  suggest  the  following  remarks  : — 

Peculiarity  (203.)  When  the  wave  leaves  the  open  sea,  its  front  slope  and  its  rear  slope  are  equal  in  length,  and  similar 
^  A*  ^^^^  "*  form.  But  as  it  advances  in  the  canal,  its  front  slope  becomes  short  and  steep,  and  its  rear  slope  becomes  long 
^^^         and  gentle.     In  advancing  still  further,  this  remarkable  change  takes  place  in  the  rear  slope :  it  is  not  so  steep  iu 

the  middle  as  in  the  upper  and  the  lower  parts ;  at  length  it  becomes  horizontal  at  the  middle ;  and,  finally, 

slopes  the  opposite  way,  forming  in  fact  two  waves  (figure  9). 

(204.)  At  the  station  near  the  sea,  (see  figure  10,)  the  time  occupied  by  the  rise  of  the  water  is  equal  to  the 
time  occupied  by  the  descent:  at  a  station  more  removed  firom  the  sea  (figure  11)  the  rise  occupies  a  shorter 
time  than  the  descent:  the  rise  is  steady  and  rapid  throughout,  but  the  descent  begins  rapid,  then  becomes 
more  gentle,  then  becomes  rapid  again  :  at  stations  still  farther  from  the  sea,  (figures  12  and  13,)  the  descent, 
after  having  begun  rapid,  is  absolutely  checked,  or  is  even  changed  for  a  rise,  to  which  another  rapid  descent 
succeeds :  in  this  case  there  will  be  at  that  station  two  unequal  tides  corresponding  to  one  tide  at  the  mouth  of 
the  canal. 

(205.)  The  greatest  elevation  and  depression  of  the  water  are  not  much  altered  fi-om  one  station  to  another. 

iDTestiga-        (206.)  We  may  investigate  the  duration  of  the  rise  and  fall  in  the  following  manner.     The  elevation  of  the 

Hon  of  tbe  <  3  1 

duration  of  ^ater  above  its  mean  height,  or    —  6A:<sin  (m»^— mjr')— cos(mc/— 7nj').-6m»T'.sin(fnui— m«r')[,  maybe  put 

fiUlof°the  g 

water.         under  the  form  ^bkm\\mvt  —  mx'  —-Imu^ ,m\(mvt-fnx')y  considering  the  second  term  as  small   in  com* 

parison  with  the  first.     The  phase  of  low  water  will  be  represented  by  giving  to  the  sine  its  greatest   positive 

value,  or  by  making  mvt--inx'  ----hrtix^  ,s\\\{mvt~mx')z=-.     The  first  approximation   (neglecting  the  second 

2  2 

term)  gives  wir/«— mj^=-,  and  sin  (mr^— mj/)=  !•    Substituting  this  in  the  second  term,  mvt—mx'—-  bmx'=z-  : 
2  2  ;2 

therefore 

at  low  water,        <= —  <  -  +  mx'+  -  bmx'  >. 
mu  12  2  ) 

The  next  low  water  will  be  found  by  making  mi?/ -mj;'— -6my.sin  (mri-mx')= — ;   the  next  by  making 

it  =— ,  &c. ;   and   the  corresponding  values  of  i  are   — \—-+mjif+-bmx'\,  — <-r-4-wtr'+-6wM'>,  &c. 
«  tnv  12  2  3    mv  [2  2  ) 

The  phase  of  high  water  will  be  represented  by  giving  to  the  sine  its  greatest  negative  value,  or  by  maldng 

mvt  — mx'-^- bmx',  sia  (mvt- nu/)  :=.-—.     The  first  approximation  gives  wit?/  — 7wy=-- ,   sin  mr/— 7iwr:=  —  1, 
2  2  2 

3  3t 

Substituting  this  in  the  second  term,  mvl—mx'-\-zbmx'^:-~;  therefore 


at  high  water,         /= —  <  —- +mj'—  -  bmx^\ 
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TOfljMd      (209.)  The  actual  velocity  of  the  particles  of  the  water,  or  the  velocity  of  the  tide-stream,  is  represeated  by  Tl 

dK       -  V     xr  3  5  ^ 

•^.    Observing  that  X=o . cos  (rnvt^-mx)  — - a*m*x . cos (2mvt - 2mx)  +  r^ma\ sin  (2mvt - 2mx\  we  have  ^ 

^  f      .    ,  X     8  5  1  35" 

-^==amt;<-sm(mr^— mx)  +  2am«x.mn(2mi;f-2mx)+-ma.cos(2»w<-2mx)>.  ^" 

M 
This  is  the  velocity  of  the  particles  whose  original  ordinate  was  x:  if  for  x,  as  in  (199.)»  we  putlhi 
x' —a  cos  (mvt^mx')y  the  expression  for  the  velocity  of  the  particles  of  water  which  are  passing  the  place  ^ 
whose  ordinate  measured  on  the  canal-bank  is  a/,  will  become  ,  |S| 

amvj --sin  (im;/-mx')-^+y  cos  (2mt?^ --277u:')+- am«y  sm  (2»wi;/^ 

3t     3 

At  high  water,  mr<— mo/rr— — -  6mx',  sin  (mt?/-mj:0=-l  nearly,  2mt?/—2iiur'= Sir  nearly,  an{2mvt^ftmx^ 

=0,  cos  (2mW— 2mar')=  —1,  and  the  expression  for  the  velocity  is 

f_     ma    ma\     _    [,     561 

At  low  water,   m«*— «•«'=-+ -6fnj/,  8in(mt?<— fiu/)=l,  sin(2mv/— !tiiu:0=0,  cos(2inr/— 2mx0=  — 1,   and 


Velocity  of  the  expression  for  the  velocity  is  ami?]  —1  — 5——^  f = 
ebb-ttream  I  2         8  J 


greater 
thantl 
of  flonv 
itream. 


These  are  respectively  the  same  (very  nearly)  as  the  greatest  velocities  of  the  water  up  and  down  the  canal : 
hence  the  greatest  velocity  of  the  tide-stream  downwards  exceeds  the  greatest  velocity  of  the  tide-stream 
upwards. 

(210.)  If  we  wish  to  proceed  with  a  third  approximation  to  the  value  of  X,  we  must  use  the  value  already 
found,  namely, 

V  — : .  ^^^  .  7; — : — 7: —    SmV  -=— - — - — 

X=a  cos  mi/  — mxH — r^-  sm  2mvt^2mx —  x  cos  2mvt^2mx ; 

16  8 

in  which  the  two  last  terms  are  to  be  regarded  as  small  quantities  of  the  second  order.  We  must  then  sub- 
stitute this  (having  due  regard  to  the  orders  of  quantities)  in  the  right-hand  side  of  the  equation, 

'''di^='-dF'''^*='dJ^''r^di'^\^^ 

in  which  the  right-hand  side  of  the  equation  is  to  be  expressed  in  terms  of  u  and  w  ;  and,  solving  it,  we  obtain 
a  value  of  X,  to  which  (as  before)  an  arbitrary  term  (p(vt—x)  is  to  be  atlaclied.  This  arbitrary  term  can 
only  be  of  the  third  order,  inasmuch  as  the  last  approximation  comprehended  every  term  of  the  second  order. 
From  this  expression  for  X,  that  for  V  is  obtained  by  substitution  in  the  equation 


v=<>-f-<g)'-(S7) 


Then,  to  adapt  our  expression  for  the  elevation  to  a  fixed  point  on  the  canal-bank,  we  must  solve  the  equation 
j-f  X=j?',  including  terms  of  the  second  order :  this  gives 


j:=x' — a.  cos  mi;/— mo:' +  —mo*,  sin  2mvt~2mx'-\ — m*a*  j/.  cos  27nr/  —  2ma''. 
16  8 

This  must  be  substituted  in  every  part  of  the  expression  for  V  ;  and  the  arbitrary  function  0(r<— 2)  must  be 

so  determined  as  to  make  the  expression  =A:  (l-mtf.sinwir^  — mj/)  at  the  mouth  of  the  canal,  or  when  x'=0. 
The  expression  finally  obtained  is  this ;  putting  6  for  fito. 

Solution  V=*p— 6.8inmr<-my+f -6«,sin2mv<-2ma/+^6».cosmi;/-mj/--— 6^cos3mt?/— Smy  )my 

*o*Kfwi  ^  \^  32  32  / 

—  6».sinmt?<-wj7'— —  6*.sin3mi;/-3mj/  jm'j/'l. 


to  third 

approxlmap 

Uon. 


In  figures  (14)  and  (15)  we  have  represented  the  course  of  the  waves  up  a  channel  on  two  suppositions :  the 
r-,  the  second  supposing  b=z-. 


first  supposing  6=~,  the  second  supposing  b=z-.     We  shall  leave  to  the  reader  the  task  of  discussing  the 
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Tidflt  and  ^  ^)  ^^  must  ascertain  the  value  of  the  original  ordinate  x  of  the  particles  whose  ordinate  at  the  instant  in  H 

WftTw.     question  is  j^,  and  must  substitute  ihai  value  of  «  in  the  expression.     The  first  step,  then,  is  to  make    ^ 

V  mm^i^f  a:+Xr=«'.     Now  X,  by  the  expressions  obtained,  =a  cos  {mvt — mx)— e*  nearly :  and  the  equation  is  ^ 

a?+o.cos(mi;<— wu:)— e*=a/.  ^ 

The  first  approximate  solution  is  x — e<=:4/,  whence  9iur=mx'+m«f.     Substituting  this  in  the  small  term,  the  ^ 
equation  becomes  ^ 

«+a.cos  {mv—meA—m/)  — etej/,  l"l 

or  jp=:a/+rf— a.cos(mi;— iiwJ-mr').  Ca 

This  degree  of  approximation  is  sufficient.     Substituting  this  expression  for  «  in  the  second  term  of  the 
formula  for  Y,  and  substituting  oZ+ef  for  j?  in  the  remaining  terms  of  the  formula  for  V,  we  find 

I  +|2c'aSn+/— aV»*|  cos  (2.©— e.m/— 2my). 

(215.)   At  the  sea   d/:=0.     Now   we  assume  that  at  the  sea  the  oscillation  follows  the  simple  law   of 

—Aram. sin  n<,  or  — Aram •  sin  (v—e.m/).     Equating  to  zero  the  terms  which  remain  in  addition  to  that  term 

— ^—     ^      ■                          ^            0  I* 

when  j/=:0,  we  find:     •-2ca"m=0;    — 2ym.r  — e+-a«m'e=0,    or  /=-aVi*. ;    2(/a*m-^f—-c^*s=zO, 

Ezpration  Substituting  the  value  of  /,  we  now  find 

for  tUal  ,  f  X \     8   .        V        ,  1 

elerstion.  Vs=ArH —am. sin  Vjo- em/— mx^ +2 a^*--3;-.«r. sin  (2. i?—e,m/--2ma:')i  ; 

or,  putting  am=bf  the  expression  for  the  elevation  of  the  water  above  its  mean  height  is, 

K=  —  6A:.sin(t?— e.m/— m^O+T***- .mx'.sin  (2.r— e.m/— 27nx'). 

4        »— e  ^ 


(216.)  We  might  proceed  in  the  discussion  of  this  expression  and  of  that  for  X  in  the  same  manner  as  in  (201.) 
&c.  The  only  point,  however,  to  which  we  shull  attend  here  is  the  times  of  high  water  and  low  water.  The 
expression  just  found  may  be  put  under  the  form 

InTQttigft-  r         ..— ^  3  ,      V  \ 

tUmof  the  — 6ArJsin  (t— e.m<— mx')—  cos  (i?— e.m<— mj?')  -  6. mx',  sin  (v-^cmt—mx')} 

dunUon  of  .  l                                                                                 ^      v—e                                               J 

riie  and  f 3         t;  1 

fall  of  the  or     — 6/c  sin^r— c.m^— mo/  —  6. m^.  8in(t;  — c.m<  — ma;')>. 

water.  I                             2     i?-e               ^                         'i 

For  low  water  we  must  give  to  the  sine  its  greatest  positive  value,  or  must  make  the  arc  =  -,  or  — ,  or  — » 

A  A  2 

&c.     Adopting  -,  we  have 

r-e.m<— iwx'— -6. •mjr'.  sin  (»— e,m/— mxO=:;. 

2     ve  ^  ^2 

A  first  approximation  is  v — c ,  m< — maf  =  -,  sin  (r — c .  m^ — mx' )  =  1 .     Substituting  in  the  second  term, 

S        V  » 

r— e.m/— mx'— -6. ,mx^:=i--i 

2     ©-e  2* 


from  which  /=•; r —  |;;+mj/+«^. -mx'  I. 

(r— e)m\2^  2    r— c         ) 


Bieeof  tide      Proceeding  in  the  same  manner  for  high  water,  and  taking  different  multiples  of  ^,  we  find  the  following  times. 


oeeopiei 

leM  time  I  q 

Jjn*.  At  low  water  t=-, ~  ll+mx'+^b.-—.nuf\. 

M.  (v—e)m\2  2    v—e        J 

.  .At  the  next  high  water  <=r- -—  J  -—  •{•mi^ b . mx'X 

(r— c)m(  2  2    v—e      J 


If. 
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At  the  next  low  water                  <=r-V  1^+'"*'+ 1*.-^-"*'}.  ^^^^T* 

At  the  next  hiffh  water  t=z r—  i  -rr-^-fnJ  ~^. mJ  i. 


&c. 


Interval  from  low  water  to  hiffh  water  =•; ^^ —  Jt— 8A ma/K 

Interval  from  high  water  to  low  water  =r r —  Jt+S^ mai\ 

Excess  of  the  latter  above  the  former  :=66j?' 


As  t?— e= — ,  this  is 


em 


This  excess  is  greater  than  the  excess  when  there  is  no  current,  in  the  proportion  of  1-| to  1. 

(217.)  The  preceding  investigations  suppose  that  the  depth  of  the  canal  is  uniform  in  its  cross  section.  In 
tbe  case  of  a  wave  of  great  length,  as  the  tide- wave,  we  may,  however,  apply  a  satisfactory  investigation  to  the 
motion  of  the  wave  along  a  canal  of  uniform  section  of  any  form. 

Problem. — ^The  section  of  the  canal  is  defined  by  the  equation  z:=z<^  (y),  z  being  a  horizontal  co-ordinate :  to 
find  the  equations  for  the  motion  of  a  long  wave. 

(218.)  Let  u=:f  (y)  be  the  area  of  the  section  up  to  the  height  y,  so  that  j^=« :   let  X  be  the  horizontal  InTertiga- 

displacement,  in  the  direction  of  the  canal's  length,  of  the  particles  whose  co-ordinate  measured  along  the  canal  l*'"*^^?]]?" 
\  X  ;  V  the  present  elevation  of  that  part  of  the  water.     Then,  as  in  (194.),  the  horizontal  space  which  was  h  ^j^^  .^^j, 

now  become  hi  l+-j-  \  and  the  area  of  section  which  was  f  (k)  is  now  f  (V),  and  therefore  the  volume  rariable 
\        <*^/  but  of  iny 

wbicli  was  expressed  by  A. y  (A:)  is  now  expressed  by  A  f  1  +--r-  j  f  (V).     Making  these  equal, 

^  dx 
This  is  the  equation  of  continuity. 

(219.)  The  pressure  tending  to  push  forward  the  water  included  between  the  two  particles  whose  horizontal 

f     oo-ordinates  were  x  and  x-^-h'y  and  whose  horizontal  co-ordinates  are  now  x+X  and  j'+X+f  ^  +  -7-]^^  will, 

'    as  in  (195.)  be  the  difference  of  the  pressures  caused  by  two  vertical  columns  whose  heights  are  V -y  and 

V  +  -^A'— y  respectively.     Hence,  as  in  (195.),  we  find 

d|X__     dV  1_ 

dt*"     ^' dx'       dX* 
dx 

To  eliminate  --r-,  we  must  difierentiate  the  equation  of  continuity  found  above,  from  which  we  obtain 


ibstituting  from  this,  we  have 


\       dx) 
<PX_gy(Ar)  di» 


an  equation  which  may  be  solved  by  successive  substitution. 


(220.)  The  first  approximation  will  be  made  by  considering  V  in  the  factor  as  equal  to  At,  and  neglecting 

▼OI*.  T.  2  8^ 
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^^tr'f-    ™«g^vesf=2±(^.'g.   I.e*':=^5..«=:,*':*en^=.'.^,ofwldchthesoIutio»»X=2 

^^^^^^  Y  (!?'/—*)+«  {v't+x).    This  expression  denotes  that  the  waves  travel  with  the  same  velocity  v^  or  ^g^9  « if  <M 

Ipproxima-  the  depth  of  the  canal  were  uniform  and  equal  to  ^jjjl  or  ^tj^-    For  instance,  if  the  section  of  the  canal 
tion*  TV/      v  \   / 

a  triangle,  0(y)=«=ay:  Y^(y)^/#^(y)=^:  therefore  ^-i^=-^=-,  and  the  velocity  would   be  thaifl 

due  to  a  canal  of  uniform  depth  equal  to  half  the  greatest  depth  of  the  triangular  canal.    If  the  section  were  a 

^^  2  yf/  (it)     2  Voit*     2it 

parabola,  0(y)=:r=vay:  "^f  iy)=-^y/ai^:  ^jd=^o'j=^^'  ^^    ^^®  velocity  would  be    that  due  to  a 

canal  of  uniform  depth  equal  to  two-thirds  of  the  greatest  depth  of  the  parabolic  canal. 

EqQfttion  (221.)  For  a  second  approximation,  we  must  expand  the  equation  y  (V)=  ^  ^  to  the  first  power  of  small 
to  Mcond  I  .  g^ 

approzima-  "*"  dx 

tioil*  rv- 

quantities:  thisgivesf  (Ar)+Y,'(A:).(V-A)=Y'{*)-f  (*)  — , 
whence  V-*=-J^._, 

and V'' (V),ory  (*+ V-*)=Yr' (A:)+v-'' (fc) .  (V-*)=y' (A) -5t^^^.^ : 

therefore  ______  J,  +_____  _J, 

and  the  equation  becomes 

^^fjrOO    {.     3{»^(Af)}«-Vr(Ar).v/^(A:)  rfX|  d^X 

which  is  to  be  solved  in  the  same  manner  as  in  (198.),  &c. 

Limita-  (222.)  The  preceding  solution,  it  is  plain,  depends  on  the  assumption  that  the  horizontal  motion  in  the  direc- 

tions to  the  tion  of  z  is  insignificant  in  comparison  with  that  in  the  direction  of  x.  And  this  consideration  points  out  the 
applkation  limitations  within  which  the  solution  will  apply.  It  will  certainly  apply  when  the  sides  of  the  canal  at  and  near 
of  this  fo-  iijg  surface  of  the  water  are  so  steep  (say,  for  instance,  inclined  at  an  angle  of  45°  to  the  vertical)  that  the  motkm 
luuon.      ^  .^^  ^Yy^  direction  of  z  does  not  much  exceed  the  vertical  motion.     It  will  certainly  not  apply  when  the  shore  it 

so  flat  that  the  motion  in  the  direction  of  z  greatly  exceeds  the  vertical  motion  and  is  at  all  comparable  with  the 

motion  in  the  direction  of  x. 

Addition  (223.)  Before  closing  this  subsection,  we  must  call  the  reader's  attention  to  the  circumstance  that  the  addition 
of  tolutions  of  solutions,  treated  of  in  (186.),  and  which  holds  in  all  cases  of  waves  where  the  motion  of  the  particles  is  ex- 
does  not  tremely  small,  does  not  hold  here.  For,  if  we  have  two  functions  X'  and  X",  each  of  which  separately  satisfies 
apply  here.  ^^^^  ^f  jj^^  equations, 

cna       d«X'       .cfX'        I      ,c/X'       ^1 
(PX"      ,r/«X"     ^d«X"     (       dX"      ^    ) 

the  sum  of  these  functions  will  not  satisfy  the  similar  equation, 

— IF " — 1?—-" — 5?~''i-^—rf7— +•*"•} 

as  will  be  evident  on  adding  together  the  two  equations. 


StLbsection  4. — Theory  of  fFaves  when  the  Water  is  under  the  action  of  Horizontal  and  Vertical  Forces. 
(224.)  The  general  equations  applicable  to  water  under  the  action  of  forces  (149.)  ara 
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^=F-fi{-y(A.+K-,)-J^f  tyto^}. 


Tirlcf  and 


'lAmF  is  the  extraneous  force  acting:  in  an  horizontal  direclion,  and  f}^  is  ^avUy  increased  by  the  extraneous  <jei'eral 

\  acting  in  the  vertical  direction.     If  there  be  no  extraneuus  vertiad  force,  the  second  equation  becomes         wIictI^ there 

is  external 

Bc^r€  enterint^  upon  the  le^timate  objects  of  this  subsection,  we  will  apply  these  equations  to  the  solution 
of  two  or  three  problems  which  would,  at  first  sight,  seem  to  be  unconnecled  with  them. 

(^25,)  Hitherto  we  have  assumed  in  every  part  of  our  investigation  that  there  is  upon  the  surface  of  the 
^inatcr  an  unlimited  succession  of  waves.     We  shall  now  proceed  to  consider  the  case  of  a  sinsrle  wave. 

Problem. — ^To  a^ertain  the  conditions  under  which  it  is  possible  that  a  single  wave  can  truvel  along  a  canal. 


» 


(226.)  By  a  moving  wave,  we  mean  in  all  cases  (till  we  shall  make  new  suppositions)  a  displacement  of  the 
pftrtides,  of  such  a  nature  that,  upon  examining  the  state  of  particles  which  are  at  a  greater  disfance  in  the  di- 
repllrju  of  T,  and  increasing  the  time  by  a  quantity  proportionate  to  that  increase  of  distance,  the  di^pkcement  of 
the:  new  particles  at  that  later  time  will  be  found  (he  same  as  (he  dispbcement  of  the  old  particles  at  the  eiirlier 
liuie.  It  follows,  iherefore,  thai  in  all  cases,  whether  there  be  a  siiigle  wave  or  an  indefinite  succession  of  waves, 
Ihe  displacement  must  be  represented  by  a  futictittn  of  tt^x.  Yet  any  ordinary  function  of  vt--x  will  not 
fulfil  our  object,  inasmuch  as  any  ordinary  t\inction,  though  it  may  make  the  displacement  =0  for  particular 
valuet^of  I'/— J",  will  not  make  the  displacement  ^0  for  all  the  values  of  r^  — jrcorrespotiding  to  the  vahies  of  t 
preceding  and  tbllowing  that  part  of  the  surfat-e  at  which  alone  the  wave  is  supposed  to  have  a  real  existence  at 
any  instant  of  time  f.     We  must  adopt  for  our  purpose  a  <i/,fco?Ti(>moM,j  function  ;  that  is  (putting,  for  conve- 

»n]«nce,  vt  -x=jr),  we  must  suppose  that  for  all  values  of  ^  up  to  a  certain  limit,  the  value  of  X  is  0  ;  that  from 
tliat  limiting  value  of  z  up  to  another  certain  limit,  the  value  of  X  will  be  expressed  by  a  certaiti  fiinction  of  2^, 
iB-hose  form  is  given  :  that  from  that  second  limiting  value  to  a  third,  the  value  of  X  will  be  expressed  by  an- 
other certain  tnnction  of  i:  and  so  o)\ :  and  that  for  values  of  2  exceeding  that  value  which  correspotids  to  the 
termination  of  the  wave,  the  value  of  X  will  be  constantly  (>,  or  equal  to  some  assigned  quantity.  This  suppo- 
sition corresponds  exactly  to  the  supposition  that  the  surface  of  the  water  is  perfectly  level  up  to  a  certain  point, 
and  that  then  there  exists  a  wave  whose  outline  is  determined  by  uniting  portions  of  dilferent  curves,  anci  that 
afler  that  the  water  is  again  level.  There  is  no  objection  whatever  to  our  making  such  a  supposition,  provided 
tbtal  it  be  so  framed  as  to  satisfy  the  conditions  which  are  evidently  implied  in  Ibrming  our  equations  for  the 
-wave-motion. 

(227.)  To  simplify  our  language,  we  will  suppose  that  only  one  function  of  z  (which  we  will  call  the  wqve- 
functinny  is  adopted  to  express  the  value  of  X  between  the  values  z^Oy  zr^a  :  that  for  values  of  z  less  than  0, 
A  ts  always  =U:  and  that  for  values  oiz  greater  than  a,  X  is  always  =b.  (This  will  denote  that  the  particles 
oi*waler  are,  as  it  were,  carried  through  the  space  h  by  the  passage  of  the  wave  and  then  deposited.)     Upon 

K»initiing  the  equations  (224,)  it  will  be  seen  that  Y  depends  on  -^,  aud  (as  the  integration  is  with  regard  to 

I  jf  anly)  will  be  a  multiple  of  -^ :  that  therefore  -— -,  and  its  integral  vsrith  respect  to  y  which  occurs   in  the 

(P\ 
second  equation,  will  be  a  multiple  of- — —  :  and,  considering  X  as  a  function  of  H  — x,  it  is  easily  seen  that 

dr  (it* 

-— ^  i^-*''"7-»  :  '^^^  therefore  its  differential  coefficient  depends  on  -j^.     Consequently  our  equations  involve 

all  the  differential  coefficients  of  X  with  regard  to  z,  to  the  fourth  inclusive.  We  will  now  examine  the  restric- 
tions under  which  this  number  of  difterential  coefhcients  places  our  assumplions  lor  the  form  of  X:  they  depend 
ifiiimately  on  the  way  in  which  we  conceive  the  differential  coefBeients  to  be  formed. 

(228.)  In  physical  in  vest  igat  ions  there  is  but  one  definition  of  the  differential  coefficient  which  can  be  applied, 
aamely,  the  limiting  value  of  the  fiuoiient  formed  bi/  dividmg  the  inrremtnt  of  (ke  ftttirtion  h}j  ihe  incnmait  of 
th€  iftdependtnt  variahle.  If  the  reader  will  turn  to  the  investigations  of  (144.),  &c.,  he  will  see  that  this 
principle  is  adopted  throughout ;  in  estimating  the  sides  of  the  small  parallelogram  by  which  the  equation  of 
continuity  is  fornted  ;  in  estimating  ihe  pressure  depending  on  the  vertical  colunm  of  ^uid  ;  and  in  estimating 
the  motion  which  it  will  produce  in  the  horizontal  column  of  fluid.  Taking  this  definition,  then,  it  is  clear,  in 
the  first  place,  that  algebraic  continuity  in  the  form  of  the  function  is  unnecessary  :  but,  in  the  second  place,  it  is 
dear  that  at  these  values  of  z  where  different  forms  of  the  function  unite,  there  must  be  no  sudden  change  in  the 


InTestign- 
lion  for 
motioti  of 
a  solitary 


Discouti- 

Tltl  oil's 

funttiiiTi 
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ueed  for  \% 
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wave. 


» 


Fmlue  qTX 


for,  if  there  were  a  sudden  change,  then  at  that  point  the  value  of  —  (in  consequence  of  the  mode 
forming  the  differential  coeflicieot  just  described)  would  be  infinite 


JX 


Itt  fact  — ^ 

dz 


would  be  the  limiting 
2  8  2^ 
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WaTM.    value  of  — ,  where  }X  had  a  finite  value  evea  when  dx  was  indefinitely  small :  this  would  lead  to  suppoaitkmB    ^ 

Hie  dliBnv  of  infinite  forces  &c*)  such  as  were  not  contemplated  at  all  in  our  investigation.     There  must,  therefore,  be  no 

^tiil  CO-    sudden  change  in  the  values  of  X  at  the  b^inning  and  the  end  of  our  wave-function.     In  like  manner  there 't 
effieienti  to  ^^  If il 

order  mwt  ^^^^  ^  ^^  sudden  change  in  the  value  of—  at  the  beginning  and  end  of  the  wave -function,  as  such  sudden 
Tuiidiat  ^* 

tremities  of  change  would  make  the  values  of-r^   infinite.     In  like  manner  there  must  be  no  sudden  change  in  the  valuet , 
of  --rr  ^^   n — •     Then,  as  the  equations  of  (224.)  hold  equally  for  still  water,  and  for  water  in  wave-^ 

motion,  and  as  there  is  to  be  no  sudden  change  in  the  values  of  the  first  and  second  and  third  difierentiil  * 
coefficients,  it  follows  also  that  there  must  be  no  sudden  change  in  the  value  of  the  fourth.     If,  however,  we  an 
willing  to  suppose  the  sudden  introduction  of  a  finite  force  at  a  particular  point  of  the  wave,  we  may  dispense 
with  the  last  condition. 

Forma  of        (229.)  Now  for  the  still  water  which  precedes  and  follows  the  wave,  all  the  differential  coefficients  are  0. 

fiinetioii      Hence  we  must  have, 

^S!S  At  the  beginning  of  the  wave-function,  or  when  a=:0, 

^T"^""'  ^  ^    <«  n    ^x  ^    ^x  ^    rf*x  ^ 

dition.  X:,=0,     -=0,     -^=:0,      ^=0,     —  =  0. 

At  the  end  of  the  wave-fiinction,  or  when  zs:a, 

X  must  =6.     _=0.     -^=0,     ^=0,     — =0. 

The  higher  orders  of  differential  coefficients  may  have  any  values  whatever. 

(230.)  There  is  no  difficulty  in  finding  forms  for  X  which  will  satisfy  these  conditions.     For  instance,  if  we 
take 


a?     l5  3  7  2  9)' 


then,  on  making  «=:0,  X  will  =0 :  and,  on  making  «=a,  X  will  =b.     The  value  of  -—  is .  2*. (a— «)* ; 

and  this  quantity,  and  its  three  next  differential  coefficients,  vanish  when  z=0  or  £=ra. 

(231.)  Similarly,  if  we  had  chosen  to  assume  that  for  values  of  2  greater  than  a,  X  should  rrO,  that  condition, 
with  all  the  others,  would  be  satisfied  by  the  assumption  for  the  wave-function  X=c.z*.(a— z)*. 

(232.)  It  may,  however,  be  more  convenient  to  assume  a  form  depending  on  sines  and  cosines.  Thus^ 
suppose  the  condition  to  be  that  all  particles  resume,  afler  the  passing  of  the  wave,  the  same  place  which 
they  had  before  its  approach,  or  that  X  shall  =0  for  all  values  of  2<0,  and  for  all  >fl.     It  is  easily  seen  that 

the  condition  that  X,  — ,  —^^  — ,  -y-^  shall  =0  for  z=0  and  r=o,  will  be  satisfied  by  the  assumptioa 

TfZ  TtZ 

X=sin*  — ;  or  by  any  higher  power  of  the  sine;  or  by  sin*  —  increased  by  any  number  of  such  quantities  as 


a 

sm 

a 

CT(2  +  e) 


1* — ^^^ ^,  where  c  may  be  any  number  (whole  or  fractional)  greater  than  1,  and  where  the  argument 


i 


may  be  carried  through  as  many  whole  multiples  of  t  as  we  please,  provided  that  the  first  value  of  * 

be  >0,  and  the  last  <a.  (This  amounts  to  the  same  as  supposing  that  any  number  of  short  waves,  possessuf 
the  characteristic  property  in  regard  to  the  differential  coefficients  at  their  beginnings  and  ends,  are  piled  Upoo 
the  longer  wave.)     But  if  the  condition  is  to  be,  that  the  particles  are  to  be  removed  to  the  distance  b  andkft 

there,  it  will   be   satisfied  by  the  assumption  X=-- f.sin*  -  =r--   1-.^^ — sin—  A — sin-^^,     ForfUi 

3a-'  a       3t   i2    a  a        8  a  J 

makes  X=0  when  2=0,  and  X=6  when  z^za\  and  it  makes  --r-=:0,    — -  =0,    =0,    =0  for  «sO 

dz  dz*  dz*  dz*        * 

and  z^a,  A  higher  power  of  the  sine  might  have  been  taken ;  and  the  function  might  have  been  increased  1)Y 
any  number  of  the  supplementary  functions  mentioned  above.  Thus  a  single  wave  of  any  degree  of  cobh 
plexity  might  be  produced.,    We  shall,  however,  for  simplicity,  confine  ourselves  to  the  simple  form 
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^       (283.)  But  we  have  not  yet  examined  wliether  these  forms  of  wave  are  consistent  in  all  respects  with  the  Tides  tnd 
^  equations  of  wave-motion.    For  this  purpose  we  must  substitute  the  assumed  value  of  X  in  the  equations  WtTes. 

li  Y=-£^(Otoy) 

?    and  thereby  ascertain  whether  any  force  F  is  necessary  to  maintain  the  particles  of  water  in  the  assumed  state 
L|  of  movement.    Now  taking  the  last  assumption,  and  putting  vt  —  x(6rz\  and  putting  tf/' (y)  for  the  factor 

p.  depending  on  y,  (it  being  understood  that  at  the  surface,  or  when  y=A:,  ff/'(k)=:^  \  where  <//'  (y)  is  con- 
ceived to  be  the  second  derived  function  of  some  function  0  (y),  we  have 

X=^'(y).j|^(r<-a:)-sin-(r/-j)-hi-8in-(t/-j:)} 

Y={0'(y)-0'(O)}.{g-^.cos|^(r<-x)+Jco8^(t;<-*)} 
K={^(A)-*'(0)},{?i-^.cos^(t;<^*)+^cos^(rl-x)} 
^={0'(y)-0'(O)}.j^««.cos^(i,<-x)-^t;«.cos^(,;^-T)} 

^{-9^-J^~(yiok)]^{^^.<l>Xk)^^ 

^         "  ^  'a  for  force 

TT-=  -  0    (y) . r-  sin  —  (v^— Jf)  +  ^  (y).  --=-  sm  —  (r^— «).  necewary 

or  a'  a  ^        a"  a  to  main- 

The  sum  of  the  two  last  expressions,  with  sign  changed,  is  the  value  of  F,  the  horizontal  force  which  must  be  wave. 
applied  to  maintain  this  state  of  undulation. 

(234.)  It  is  evident  that  the  value  of  F  cannot  generally  be  =0,  since  the  different  parts  of  the  coefficients  of 

.   2»  .   4t 

"~i —  {vt—x)  and  sin —  (vt — x)  are  not  in  the  same  proportion,  and  therefore  those  coefficients  cannot  vanish 

together.     Therefore,  in  general,  this  discontinuous  wave  cannot  exist  without  the  application  of  force.     But  if 
the  wave  be  long,  so  that  the  terms  divided  by  a*  may  be  neglected  in  comparison  with  those  divided  by  a%  F 

will  =0  if 5^  0'(A:)— <^(o)  +  — —  0"  (y)=0.     This  implies  that  0"  (y)  is  constant  and  =--;   therefore, 

26                                         26                                                        2t'^        21^  f* 
<^(y)=:--  y,  and  ^(A:)  —  0'(O)=:—  k ;  and  the  equation  becomes ^  A*+  — 5-  =0,  or   v'^gk.     The  same 

fting  would  have  been  found  to  be  true  if  the  wave-function  had  consisted  of  any  number  of  sines.     Thus  it  When  the 
*ppour8,  that  a  single  discontinuous  wave  of  any  degree  of  complexity  may  travel  on  water  without  any  force  to  ^'*^'®  ^ 
'if  fl   Unntain  it,  provided,  in  the  first  place,  that  it  satisfies  the  conditions  laid  down  with  regard  to  the  differential  J^®*^  ™^?* 
coefficients  at  its  terminations,  and  in  the  next  place,  that  the  wave  is  so  long  that  a  succession  of  simple  waves,  necewair. 
cich  of  that  length,  would  travel  sensibly  with  the  velocity  due  to  waves  of  infinite  length. 

(235.)  If  the  single  wave  is  moderately  long,  a  small  force  will  maintain  it  as  a  discontinuous  wave :  but  if  it 

k  short,  the  force  must  be  (in  proportion  to  the  various  pressures  acting  on  the  water)  considerable.     In  fact, 

Cich  of  the  different  terms  in  the  wave-function  represents  a  wave  of  different  length ;  and,  when  the  waves  are 

jbort,  each  of  these  would  tend  to  travel  on  with  its  own  peculiar  velocity,  which  velocities  are  very  different 

jbr  the  different  waves.     But  when  the  waves  are  long,  the  peculiar  velocities  are  very  nearly  the  same  for  the 

diflereot  waves. 


^ 
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Tidei  and      In  a  subsequent  article  (4lO.)>  we  shall  give  the  theory  of  a  single  wave,  acted  on  by  any  force,  and  traTellmg  M 
Wavef.     ^^Y^  ^  ydocity  diflerent  from  that  mentioneid  above.  ' 

(236.)  We  may  proceed  in  the  same  manner  for  the  discussion  of  the  motion  of  a  single  wave  of  considerable  j? 

d"X                       dx* 
depth  and  of  great  length,  observing  that  the  equation  for  that  case  is  -— ^=rF+^A:. rj^^s- 

(237.)  Hitherto  we  have  supposed  the  depth  in  every  part  of  the  canal  to  be  the  same.  We  shall  now  J 
suppose  that  the  depth  is  different  at  different  points  of  the  canal ;  the  variation,  however,  being  supposed  to  be ' 
gradual.  We  have  already  seen  (157.),  that  the  equations  cannot  be  satisfied  in  this  case :  and  our  investigation, 
therefore,  cannot  be  quite  so  satisfactory  in  its  character  as  the  investigations  undertaken  where  the  equatiooa 
can  be  satisfied.  Still  we  conceive  that  the  following  will  be  found  sufficiently  certain  and  accurate  to  enable 
us  to  judge  with  confidence  of  the  efibct  of  the  variation  of  depth  upon  the  general  circumstances  of  the 
waves. 

Problem. — ^The  depth  being  supposed  variable :  to  find  what  alteration  takes  place  in  the  magnitude,  length, 
and  velocity  of  the  waves,  in  passing  from  one  part  of  the  canal  to  another. 


Depth  of 
canal  TE- 
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(238.)  In  our  former  investigations,  in  which  the  horizontal  bottom  of  the  canal  was  taken  as  the  axis  of  jr, 
we  found  that  the  horizontal  disturbance  X  might  be  represented  by  a  collection  of  terms,  each  of  which  is  of 

the  form  A. (5"^ +5"*")  cos  (n<  — wij),  where  m  and  n  are  connected  by  the  equation  ?i*:=mg.-;^ ^,       It, 

instead  of  taking  the  bottom  of  the  canal,  we  had  taken  some  other  horizontal  line  for  the  axis  of  j,  and  if  the  ordinate 
of  the  bottom  of  the  canal  had  then  been  ly,  the  expression  for  X  would  have  been  A  (g"(«^>-|-5"^'-*>)  cos  (nt  -  mjc)  ; 

g*(*-ii)_g«(»-*) 


and  the  equation  connecting  m  and  n  would  have  been  n*=zmg, 


£"C*-«)  J_  g" 


(«-*) 


In    this  case,   17  is   constant. 


Suppose  now  that  in  our  canal  of  slowly  varying  depth  there  are,  at  diflferent  parts,  portions  of  sensible  length, 
whose  depth  is  uniform  through  those  lengths ;  then,  through  each  of  these  lengths,  the  expression  for  X 
and  the  equation  between  11  and  m  will  have  the  same  form  as  those  above.  It  seems,  then,  not  unreasonable 
to  conjecture  that  the  same  form  mav  apply  to  the  parts  of  variable  depth,  or  the  parts  where  ly  is  a  function  of 
jr,  and  where,  consequently,  m  will  be  a  function  of  x,  (for  w,  upon  which  the  period  of  the  waves  depends, 
must  be  invariable  through  the  whole  extent  of  the  disturbed  water.)  A  must  also  be  a  function  of  jp,  whose 
form  is  yet  to  be  determined.  In  regard  to  the  term  mx  under  the  cosine,  a  necessity  for  change  will  be 
obvious.  In  a  canal  of  uniform  depth,  mi  represents  the  decrease  of  phase  due  to  the  space  x,  and,  therefore,  tnk 
would  represent  the  decrease  of  phase  due  to  the  small  space  h :  if,  then,  (going  upon  the  principle  already 
announced,)  we  make  the  phase  decrease  for  each  small  part  of  the  canal  of  variable  depth  in  the  same  manner 
as  if  that  depth  were  continued  uniform,  we  must  not  use  mx  for  the  decrease  of  the  phase,  but  f^  m.  Let  this 
integral  =:M  :  then  our  supposition  will  be 

X=A.(s"'^>^>  +  5-('->'5)  cos  (n/— M) 

gm(k-«)  _^  g«ii.(«.*) 


n«— 


'*='^^-pKr::;i7qppJi;=r); 


dM 


where  jy  is  a  given  function  of  x,  m  in  consequence  is  hnplicitly  a  given  function  of  x,  -^=m,  and  A  is  an 

unknown  function  of  jp,  whose  form  is  to  be  determined  so  as  to  satisfy  as  nearly  as  possible  the  equations  ot 
waves. 


(239.)  The  equation  of  continuity  is 


'^=«S-/.^<^-"''*oy)- 


Now 


dX      dA 


dm 


^  =^  (^^H«^'-»')  cos  w<  - M  +  A  — .  (y-,,)(£-C3'-)-.g-c^a'))  cos  n^-M 


dn 


"■"^^di  (e"^^^-s~^'-»Ocosn^-M+Am  (5"C»'-5-|.6"»('-f))  sin  n/— M. 


/die  /*  d\ 

-j-  from  17  to  ^,  or  +  j     —  from  y  to  17,  is 


-^^'<^^^^-^^'''^)'''>^^^'^^-^l'^'iy-^)(<^'''^^+^^^'^)^^ 


TIDES     AND     WAVES.  311* 

^  ,  ___^_  Tide*  and 

u  +A  A.^(«"^-'^-«"^'"^)  cosTi/irM-hA  55(r^-H«*^'"'0  cosn^-M  ^aTet. 

te^  wr  dx  ^  ax  s-«^/-*-/ 

T.  ^„       

«*  -.A(5-*-'>-r^'-»^).  sinn<-M-2A^cosiii-M. 

iJ^  And  5l7.$'=2A3?.cos;i7I3r. 

^  ax  ax 

I    Therefore   Y=-^.-  (r^^-c-<'-'>) .  cos'^^Tlil-A.— .^(y--i7)(€-^-'^+r^'-*>)cosn<-.M 
dx  m  m    ax 


I 


1    dm  .  _,. V     _,_,x       — : — M  .  1  ^^iJ 


+A-L.^.(r<^>-«-<'-*').co8n«-M+A.-ri  («-<»-*+«-"-»>)  cos  ni-M 

III    aJt  »* 


-A  (r'<>^-r'^'-»>)  .sin  n/-M ; 


or  Y=-^  |^(«-<^> -€-('-*>)  cos n/-M|- 

(240.)  The  equation  of  equal  pressure  is 

Now  it  is  well  known  that,  as  jr,  y,  and  ^,  are  independent  of  each  other,  the  differentiation  expressed  by  -r^ 

may  be  performed  upon  the  quantity  under  the  sign  -y ;  and  the  integration  with  regard  to  y  may  also  be 

dx 

performed  on  the  quantity  under  the  sign  -r-,  provided  that  (as  is  the  case  here)  the  limits  of  the  integral  are 

Independent  of  x.    Thus  we  have 

J^^feenerally)  =  ^  {^(Z- *-+.-<-)  cos  nlTM} 


And  glL        =  _^{^(r<*-'>_r<'-«)cos,I<rM}. 

In  adding  these  together,  it  will  be  observed,  that  the  two  last  lines  destroy  each  other,  by  virtue  of  the  equa-  Expretiion 
tion  n*^mg  ^(i^^  .  ^^-^^y '     And  as  -r-j-rr— n*A  (£«fJ^>-|.g"t»-a'>)  cos  n/— M,  the  expression  for  F  becomes        neceastry 

tain  this 
F  =  -n-A(f^^>+5-^'-*^)cosiJ73M«^.{^  (r^-'>+r^'-*>)cos  fU=^\.  ™^*^°- 

(241.)  To  facilitate  the  differentiation  of  the  last  term,  we  will  remark,  that  the  alteration  of  depth  is  supposed 

to  be  gradual,  so  that  — -  is  small,  and  therefore  -r—  and  -z-  which  depend  on  it  are  small,  and  therefore  their 
ax  ax        ax 

powers  and  products  and  the  second  diflferential  coefficients  will  be  extremely  small,  and  may  be  neglected.     If 
theo  for  the  moment  we  make  — ^  (g"^>^^+^^'^^)=P,  in  differentiating  P^cosn/— M  we  may  omit  —  .  Thus 


we  have 


dP 


■T-(P.cos  7/^— M)=-r-  .cosni-M+P.m.sin  fU— M 
dx  dx 

_-^(P.cosn(-M)=-f  2T-m+P— j8inff<-M+m«P,C08w<-M. 
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™w^  Add  to  this  the  first  term 


=r — m*P.co8  n<— M 


and  the  expression  for  F  becomes   —  f  2-7-  m  +P^  j^n  w^  —  M 


=  -2m».-r-(Pm0.sm  w/  -M 
dx 


ax 


<IA 


-^Expanding  the  differential  coefficient,  we  should  have  one  term  multiplied  by  A  and  another  by  -r— ;  and  by 

QJC 


1    dA 


j^roper  determination  o^  "T"«-jr  we  should  be  able  to  make  the  expression  for  F=0  for  any  one  value  of  y ;  but 


A    dx 

it; is  not  possible  to  make  it  =0  for  all  values  of  y;  and  thus  it  appears  that  some  force,  though  perhaps 
extremely  small,  is  necessary  to  maintain  the  sort  of  undulation  which  we  have  supposed. 

Wholp  ^3420  Among  the  different  conditions  on  which  we  may  fix  for  the  determination  of -r— ,  the  following  appeon 

force^  from  dx 

the  bottom  jy^g  mpst,  reasonable ;  that  upon  the  whole,  from  the  bottom  to  the  surface  of  the  water,  the  horizontal  force 
•uHi^  necessary  to  maintain  the  assumed  wave-motion  shall  be  0,  or  that  J,  F  shall  =0.  We  cannot  here  perform  the 
assumed  integration  under  the  differential  sign,  because  the  limits  of  the  integration  will  be  1;  and  *,  the  former  of  which 
lobe  0.       is  a  function  of  x.     Expanding  the  differential  therefore,  we  find  F= 

-  2n«^.  —  .(r'^-'>+6-('-*>)-2n«A~.^  (y-i;)  (6-^»->  -  g-^-'nl 


dx  m 


1    dm 


''n. 


\%m  w/— M. 


+ 3/i«A.  — .  :7-(«-^>^>+ 6-<'-»n  +  2n«A-r^  (£-«»-.»_  gK^)) 


'  m*'  dx 


dx' 


For  /,F,  the  general  integral  is 

,dA  J. 
dx'tri 


sin  »*/  — M, 


which  from  yrriy  to  y:=:lc  is 

dx  m' 
'  m*'  dx 


+  5n«A.-,.^(r(*->-r('-*^)  +  2n«A.l.^(r<*-)+fi-<-*0-4n-A.i 

•*••  '^^  m    d<x  m    dx 


»sin  77^  — M 


==-2nw|^.m^.(5-<*^-r^'-*5)+A^{m^.(£-^'^)-r^'-*0}^-2A.m^.^^ 
Making  this  =0,  we  find 


A ' dx' 


whence 
where 


A=  ^r=—T^ ;:;— r.  X  ^j 


dri 


dQ 


-2m 


dLr 


dx    f*c*-^  — g-c*-** 


Coefficient       (243.)  The  coefficient  of  horizontal  displacement  of  particles  at  the  surface  is 
of  hori« 


motion* 


(244.)  The  expression  for  the  vertical  displacement  of  particles  at  the  surface,  or  K,  consists  of  a  large  term 
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nd  ,  b  Tides  and 

■.    and  a  small  one,  which  may  be  represented  by  B.  sin  n^— M+fr.cos  ni^M.    Making  —  =  tan  a,  this  expres-    Wares. 

[Jf  skm  =  ^«+6*.sin  n/— M+a;  but  as  b  is  small,  ^B«+6«  will  not  differ  sensibly  from  B.     The  coefficient  there- 
i       fore  of  vertical  displacement  =B  Coefficient 

of  rertical 
A  =  A  (6*^*-''  -  6"  <*-*')  =  C .  w5 .  6^.  motion. 

(245.)  In  order  then  fully  to  understand  the  changes  in  the  magnitude  of  the  waves,  we  have  now  only  to 
estimate  the  exponential  S^.  It  does  not  appear  that  the  requisite  integration  for  the  exponent  can  be  effected, 
unless  a  value  be  assigned  for  rj  in  terms  of  x.  But  the  following  limiting  values  will  give  a  good  idea  of  its 
general  value. 

(246.)     Ist.  When  the  waves  are  short  in  proportion  to  the  depth  (as  in  common  waves,  or  in  the  ordinary  Value  of 

,  coefficient 

^5[5  for  short 

2t  dx  wates. 

swell  of  the  sea),  m  or—  is  large ;  therefore  ^t*-')  is  very  large,  and     ^^_^^ — Si^ir^k)  '^  insignificantly  small :  there- 

Ibfe  its  integral  :=0;  and  the  exponential  term  =£^=1.  Thus  we  have  this  theorem.  When  the  water  is  deep 
in  proportion  to  the  length  of  the  waves,  the  coefficient  of  horizontal  displacement  varies  as  ml  or  inversely  as  ^ ;  and 
tlie  coefficient  of  vertical  displacement  varies  as  mi  or  inversely  as  \t.  This  theorem  is  not  much  in  error  if  the 
depth  be  even  as  small  as  half  the  length  of  a  wave. 

(247.)     2nd.  When  the  waves  are  long  in  proportion  to  the  depth  (as  in  the  tide-wave),  m  is  small,  and  Value  of 

J                        J  coefficient 

dtj^                      ^  for  long 

r         djc                 C  dx  wares. 

— ^(•-*)=r2m(A:  — i;)  nearly  ;  therefore  the  exponent  =  —  2  I  — r  =  -      t =log(A: — ly) ;  and  the 

exponential  term  =:€*'*<*~'^  =  A: — rj.     But  when  m  is  small,  the  equation  m=  — .    .^^^^ ;;,^^qpj  becomes  m= 

— .  — — t; r  ;  therefore  m  =  -=. .  —j -r :  m^ =  — . ;  mis  — . ,     Substituting  these  in  the  expres- 

^    2m(*-i,)  ^  (A:-,,)*  gi    ^k-fiY  <j\   ()t-,,)J 

sions  for  A  and  B  we  have  this  theorem.     When  the  water  is  shallow  in  proportion  to  the  length  of  the  waves, 

the  coefficient  of  horizontal  displacement  varies  as  the  depth  H  or  as  wJ,  or  inversely  as  \i ;  and  the  coefficient  of 

▼ertical  displacement  varies  as  the  depth  I"*,  or  as  m*,  or  inversely  as  \*. 

(248.)  It  may  be  worth  while  to  examine  into  the  value  of  F  at  the  surface.     We  have  already  found  for  F 

theexpression  — 2n*m*.-r-{Am~'(fi"***^^  +  6"^'^^)}.sinn/  — M;  and  putting  A: for  y,  the  value  of  F  at  the  surface 

is  — 2n*m*.--  {Am~'(5*"<*  '^  +  6"^'~*0}-sinn/-M ;  which,  on  substituting  for  A(s'"^*~^'+6"^''~*)  the  value  already 
found,  becomes 

— 2C^m»;T-{m» .  6^}  sin  w^— M . 


=4C^mi.fi**X<  dx  f/m[.sin  n<-M. 


lgm(A^-,)_gm(^-*)         ^<j.  ] 


The  sign  of  the  coefficient  of  sin  n/  —  M  will  depend  entirely  on  the  sign  of  the  quantity  within  the  large  brackets ; 
the  external  multiplier  being  essentially  positive  when  C  is  positive  ;  that  is,  when  A  is  positive.  Now  suppose 
the  wave  to  be  moderately  long,  or  m  to  be  moderately  small.     On  differentiating  the  equation 

log  n«= log  mc^  +  log  (f  ^'^'^g-  (,-*))  _  j^^  (g«.(*-,)  ^  ^  (^)) 
and  then  expanding  the  exponentials  to  the  third  power  of  9it(A:  — 17),  we  find 

dt) 
dm  dz 


"^"^     2(A:-i,)+|m«{A-„)» 


vol..  ▼.  2  T* 
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Tides  and  ,/f fj  tk 

WaTC  W  ^  1 

^-*^^^^  Expanding  the  exponentials  in  the  term  ^a-,)_i6««(^-*)'  ^  *^®  ®*™®  manner,  we  find  for  the  quantity  within  the  ^ 
necemry     i^rge  brackete  Sj 

fiu9e,to  ^^  dn 

maintain  ""^  '"rfr  M 

the  motion. ;  '^ 

2(*-i,)+|m«(A:.i,)-      2(A:-i,)+^-(*-,,y 

which,  supposing  the  canal  to  become  more  shallow  as  the  wave  advances,  that  is,  supposing  3-  to  be  poeitive,  n 

At 

evidently  a  very  small  positive  quantity.     The  expression  for  F  at  the  surface  may  therefore  be  represented  by 

4-E.sin  n^-M.     Now  the  elevation  of  the  water,  or  K,  has  for  its  principal  term- A(5*  **■'•— g*^'"*^)  sin  n(— M; 

consequently  at  the  crest  of  a  wave,  or  where  K  is  greatest  and  positive,  sin  7i<— M=:  — 1 ;  therefore  at  the  crest 
of  the  wave,  F=— E.  That  is,  the  force,  which  must  act  at  the  crest  of  the  wave  to  maintain  the  particles  in 
Breaking  the  state  of  wave- motion,  must  be  in  the  direction  opposite  to  that  in  which  the  wave  is  advancing ;  or,  suppos- 
of  waTea  ing  no  such  force  to  act,  the  particles  at  the  crest  of  the  wave  will  spring  forwards  from  the  wave,  or  will  l!reak 
^-^^^  towards  the  shallow  side.  This  seems  to  be  a  complete  explanation  of  the  breaking  of  waves  over  the  edge  of  a 
JxpUdncd!'  sunk  shoal. 

(249.)  The  breaking  of  the  surf  upon  a  beach  is  not,  perhaps,  entirely  to  be  ascribed  to  the  cause  which  we 
Canae  of  have  assigned  for  breakers  over  sunk  banks ;  although  that  cause  undoubtedly  produces  a  great  part  of  the 
the  iorf.  effect  TiiR  excessive  extent  of  disturbance  of  the  particles  of  the  water  is  probably  one  of  the  principal  causes. 
As  iS:»i7  is  diminished,  m  is  increased  or  X  diminished  ;  that  is,  on  the  water  becoming  shallower,  the  waves 
become  shorter.  And  as  we  have  seen,  the  elevation  of  the  high  parts  and  the  depression  of  the  low  parts 
become  greater,  so  that  the  general  character  of  the  waves  is  becoming  steeper.  Moreover,  as  the  height  of  the 
wave  bears  a  large  proportion  to  the  depth  of  the  water,  the  front  of  the  wave  becomes,  from  that  cause,  very 

3^ 

steep  (203.)*     At  the  crest  of  the  wave  (nearly)  sin  n/  —  M  as  we  have  found  =  —  l,orn^  —  M=  — ;  therefore  at 

the  crest  of  the  wave,  X,  which  depends  on  cos  ni — M,  is  0 ;  in  ^ront  of  the  crest,  M  is  greater,  n/— M  is  less  than 

-^,  and  X  therefore  is  negative,  or  the  particles  are  thrown  backwards  towards  the  crest,  and  therefore  (in  add!- 

tion  to  the  cause  already  assigned)  on  account  of  the  rapidly  increasing  coefficient  of  X  as  the  breadth  diminishes, 
the  steepness  of  the  front  of  the  wave  rapidly  increases.  At  the  same  time,  the  particles  on  the  crest  are  themselves 
moving  in  the  direction  of  the  wave-motion,  and  with  a  velocity  which  becomes  greater  and  greater  (for  the  particles 
which  happen  to  be  on  the  crest)  as  the  wave  approaches  the  shore.  It  is  evident  that  the  limit  to  these  circnm- 
stances  is,  that  the  front  of  the  wave  becomes  as  steep  as  a  wall,  while  the  uppermost  particles  are  moving  towards 
the  shore  and  the  lowermost  from  the  shore  ;  that  the  former,  therefore,  will  tumble  over  the  latter  ;  and  this  is 
the  motion  of  surf. 

Invcstiga-        (250.)  Hitherto  we  have  supposed  the  breadth  of  the  canal  uniform  ;  or,  rather,  we  have  taken  no  account 

tion  when    whatever  of  its  breadth.     We  will  now  suppose  the  breadth  of  a  narrow  canal  to  be  variable. 

the  breadth       -^11  r«.  .  1.  ri-i-  c 

if  not  Problem. — To  investigate  the  circumstances  ot  the  change  ot  wave-motion  in  a  narrow  canal  of  uniform  depth 

nnifonn.      whose  breadth  at  different  points  is  different. 

(251.)  Let  ^,  the  breadth  of  the  canal,  be  considered  a  function  of  x.     It  is  easily  seen  that  the  equation 
of  continuity  must  now  be  altered.     For  in  figure  8,  the  small  parallelogram  pj  is  carried  forward  to  the 

position  PS,  where  the  breadth  of  the  canal  is  different;  namely,  is  /3+-i-X   instead  of  /8;   and,  therefore. 


instead  of  making  ^=^x(l  + j")x/xf  1+-^  \  as  in  (145.),  we  must  make 


from  which  we  find 


0-1  ^x+^+^. 


and,  integrating  with  respect  to  y, 

r  fdX     X    dfi\  ,, 
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"^  Tlie  eqnaikm  of  equal  pressure  remains  as'before ;  namely ,  1'id««  ^nd 

(252.)  We  shall  now  proceed  as  in  the  case  of  variable  depth,  assuming  that  the  expression  for  the  wave- 

^  diiBplacemcnt  may  be  represented  by  the  same  formula  as  if  the  breadth  were  uniform,  with  proper  alteration 

lg    of  the  constants.     The  assumption,  however,  is  much  simpler  than  where  the  depth  is  variable,  inasmuch  as 

we  have  no  reason  for  assuming  the  expression  for  the  phase  to  be  different  (the  velocity  of  the  wave,  as 

hf  

r     depending  on  the  depth,  being  everywhere  the  same).     Thus,  then,  we  have  for  X,  ACtf^+f'v)  cosnt^tnXf 

vliere  A  is  a  function  of  Xy  and  m  is  constant,  connected  with  n  by  the  equation  n^^gm.-;^ -r, 

(258.)  The  expression  ~7"+"^«  j^  becomes 

(^+£-*>')|— — .cos/i<— fiup+mA.sinn<— iiij:+-r  . -jp-  .  cosnt-mx\  ; 

firom  which  we  obtain  for  T, 

,^       -X  f  1    ^A.        — .  .     . I     A,  dfi         — 1 

—(5^— «""')< — ,-r-.cosn<— mx+A.smnI— mr+  —  .-7=-. -7-.  cosw/— mr}.; 
lifiax  m    p    ax  J 

Umefore        -=— rrr^^*""^)  \ — •-r-.cosw/— ma?+n*A.smni-mxH — ,— -.-r-.cosne— iiMr>, 
or  '  9n    or  m    p    ox  1 

J'  dT  .  '  ^         ^^{n*  d/L       nV     . n'  A  <//5        * 

-r-Cv  to  Ar)=(6"»+£~"'— «^-f""*)^--.-^-.cosn/-mJr^ — ^A.smni— mj?+--.  — .-f-,cosn<-mjFl. 
^  di*  ^  ^  Im*  d!r  m  m*  fi   dx  5 

{flr   rfA         q    A   d/9        'i 

—.---•cosn<— nur+aA.sinn/— fnj:+-2-.-— .-i-.cosn/-mT  >. 
fTi   oj?  m    fi    ax  ^ 

Therefore,  by  virtue  of  the  equation  n"(r^+r^)=^(«^— 5""^), 

~^^""J  ,  d?"  ^  *^  A:)==(^  +  r-Nr)|_._.cosn/-mx+-A.8mn*-»w:+— .-.  _ 

(254.)  In  differentiating  this  quantity  with  regard  to  x,  we  shall  suppose  the  breadth  to  vary  slowly,  and 
A^l,  therefore,  as  in  the  similar  differentiation  of  the  last  Problem,  reject  all  products  of  differential  coefficients, 
vnd  ail  diffisrential  coe£Bcients  of  the  second  order.     Thus  we  obtain 

(g^+s""^)! — .-7-.sin7ii— mjn'-A.cosfU  — mj-f  — . — . -^ .  sin  n<  -  wjt  >. 
^      ^        '  im     di  m     fi    dx  ) 

d*X  __ 

Also  -^  =:(£-nr^5— »)  (-n«A. cos nt-mx). 

Sobtracting  the  former  from  the  latter, 

This  expression  vanishes,  or  no  force  is  necessary  to  maintain  the  wave-motion,  if  2-;— H — r-.--/-=0,  or  if 

dx      p    dx 

---,--— +-5-.—  =  0,  or  if  log(A*)8)=:logC*,  or  Arr-—.     That  is,  the  coefficient  of  horizontal  motion  will  be  CoeflS- 
^   dx      fi   dx  V/3  cicntsof 

inversely  as  the  square  root  of  the  breadth  of  the  canal.     The  coefficient  of  vertical  motion  (in  the  same  manner     j?*^J^i 
as  in  (244.)),  will  not  sensibly  differ  from  ^A(6*»— ff"'"0»  or,  at  the  surface,  — A(€^— r^) :   and  thus  the  motion. 
Vcight  of  the  waves  will  be  inversely  as  the  square  root  of  the  breadth  of  the  canal. 

(255.)  We  might,  without  difficulty,  have  combined  the  investigations  of  the  two  last  Problems ;  and  we 
fSkould  have  found  the  expression  for  the  variation  of  the  coefficient  of  either  motion  in  a  canal  where  both 
breadth  and  depth  vary,  to  be  represented  by  the  product  of  those  found  separately  in  the  two  Problems. 

(256.)  Before  quitting  these  important  investigations,  we  shall  make  one  remark.  When  waves  travel  along  a 
cwjal  of  uniform  breadth  and  depth,  the  motion  of  every  particle,  as  we  have  seen  ( 1 82.)  and  (183.),  is  in  a  circle,  or 
*n  rilipse  whose  major  axis  is  horizontal :  if  in  a  circle,  its  motion  in  that  circle  is  uniform  ;  if  in  an  ellipse, 
^Wizontal  motion  is,  at  any  instant  of  time,  in  the  same  proportion  to  the  whole  horizontal  motion  as  in 
^  circle,  and  the  vertical  motion  is  also  in  the  same  proportion  to  the  whole  vertical  motion  as  in  a  circle. 

2  T  2* 
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Tides  and  ^^  (184.)  the  greatest  horizontal  motion  forwards  occurs  when  a  particle  is  at  the  top  of  a  wave:  the  greKfeett  j^ 

^_M-*^-i  '  l^orizontal  motion  backwards  occurs  when  a  particle  is  at  the  bottom  of  a  wave ;  and  the  horizontal  motkm    H 

^'^    is  0  when  a  particle  is  at  its  mean  elevation.     These  assertions  are  not  true  if  the  depth  or  breadth  is  variable.  ^ 

Thus,  in  the  case  of  variable  depth ;  the  horizontal  displacement  at  the  surface  =X= A(g"^*~'^€~^'"*5)  cosnt^M '  nS 

3t     . .   W. 


the  horizontal  motion  =— nA(fi^^''^-j-r^''*^)  sinirf— M  :  this  is  greatest  when  ri<— M=---,  sin 91/— Mae —  1, 


cosw^— M=0;  substituting  these  values  in  the  expression  for  K,  it  becomes  A(£*^*^^— £*^*^^),  which  is  not 

the  greatest  value  of  K ;  for  the  expression  for  K  is  of  the  form  B  sinn^— M+  h  cosn^— M,  the  greatest  value  ^ 

of  which  is  VB"+6",  where  B=A(£*^*-'^— ^^^')*     The  horizontal  motion  is  0  when  sinni^^=0  5  which  ^ 
(if  we  take  the  case  of  still  water  following  the  high  water,  implying  that  t  has  been  increased  above  the  value  \ 

which  made  sin7i<  — M=  — 1)  gives  n/  — M=0,  cosn^— M=l ;  and  the  corresponding  value  of  K  is 

_^.i  (fi«(*-.)«5«(-0).A  i.~  (A-i;)  (r»<*-'>+r<'-«)  f  a1.^ 

dx  m  m  ax  m^  ax  ^    .  dx  ^ 

d     coefficient  of  vertical  displacement 
"     dx*  m 

in  the  case  of  short  waves  in  deep  water,  we  have  found  the  coefficient  of  vertical  displacement  to  vary  as 

fnt;  therefore  this  value  of  K  varies  as  —  ^mT:   as  the  depth  diminishes,  m  increases,  and  this  value  of  K 

offlow '^    is  negative.     But  in  the  case  of  long  waves  in  shallow  water  (as  the  tide- wave),  the  coefficient  of  vertical 

occurs  .  X1/.1.1  n  -rr         .  d      \ 

earlier  than  displacement  vanes  as  m^ ;  therefore  this  value  of  K  vanes  as  —  3-  .-^  :  as  the  depth  diminishes,  m  increases, 
ifthedemh  ^^  m* 

were  uni-    ^^^  ^  ^^  therefore  positive.     That  is,  in  the  case  of  long  waves  in  shallow  water,  where  the  depth  diminishes^ 
form.  the  water  is  sensibly  elevated  above  its  mean  height  when  the  flow  ceases ;  and  in  like  manner  it  is  sensibly 

depressed  below  its  mean  height  when  the  ebb  ceases. 


9i 


(257.)  In  the  case  of  variable  width ;  the  horizontal  displacement  at  the  surface  =A(£^  +  r"**)  cosnZ-"m«. 
the  horizontal  motion  =  — //A(6"**-|-s""*)  sinwi— wwr:  this  is  0,  for  the  still  water  following  the  high  water 
when  sinn^— mr=0,  cos /<i—mr=  I;  the  corresponding  value  of  K  is 

(m    dx      m     fi    dx)         nifi  di 

But  we  have  found  A=  — ,  therefore  A/5=C/3*;  and  therefore  K= (g^-g--*)_  (C/3*)     If  the  breadth 

/gt  ^P  dx 

diminishes  as  x  increases,  the  differential  coefficient  -j-  (C/?*)   is  negative,  and   therefore   the   value  of  K  is 

dx 

positive.  That  is,  where  the  breadth  diminishes,  the  water  is  sensibly  elevated  above  its  mean  height  when 
the  flow  ceases ;  and  in  like  manner,  the  water  is  sensibly  depressed  below  its  mean  height  when  the  ebb 
ceases. 

(258.)  When  (as  usually  happens)  both  these  causes  unite,  that  is  when  the  channel  along  which  the  tide- 
wave  is  propagated  becomes  at  the  same  time  shallower  and  narrower,  it  may  happen  that  the  height  of  the 
water  above  its  mean  level  is  considerable  when  the  flow  ceases.  j 

Infestiga-        (259.)  The  change  in  the  circumstances  of  the  wave  produced  by  the  variation  of  the  section  of  the  channel 

tion  for  a     in  form  as  well  as  in  breadth  and  in  depth,  when  the  wave  is  supposed  to  be  very  long,  may  be  found  more 

**"*^  simply  in  the  following  manner, 

whose  sec-         ^  '' 

to^form         (260.)  Let  the  equation  to  the  section,  as  in  (218.),  be  2=:<t>iy,  j),  x  being  introduced  into  the  functioi^^ 

andyariei   because  the  form  and  dimensions  vary  with  x  ;   and  w=/y  2=Y'(y,  j-).     For  the  same  reason  as  in  (238.)^ 

in  aoj  de-  '—^— 

gree,  when  suppose  X  to  be  represented  by  Acos/z^  — M,  where  M=: j,  m.     Now  we  have  found  in  (220.)  that 

the  wave     function  expressing  a  single  wave  on  a  uniform  canal  whose  section  is  defined  by  the  equation  u=f(y^  «),  i 

^^^'  X=x(t''/-J)=x('  V^^Oc)  -y=X,(ni-nx  V  ^^;7^J-     Comparing  this  with  our  usual  form  for 


Xin    M 
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</>(k)  Tidetaad 


1^    a  Qidfonn  caiuU,  namely,  A  cos  nt—mx^  it  appears  that  msn^  /      ;/j>  and  therefore  in  the  variable  canal         Wayes, 


rr. 


^       (261.)  Now  the  fluid,  which  when  at  rest  was  included  between  two  vertical  planes  whose  co-ordinates 

f     were  jr  and  <+^  is  now  included  between  two  vertical  planes  whose  co-ordinates  are  x+X  and  x+X+A+t-A 

ax 


ly  ;  and  the  area  of  the  vertical  section,  which  was  f(k^  jr),  is  now  y(V,  j?+X),  or  yCAr+V— A:,  x+X), 
(observing  that   ^^^1^=0(^,1.)^  V^(A:,  j)  +  0(Af,  jr).V^A+^  '  ^^'  ^^  X.     Thus  the  equation  of 
ooatinaity  becomes 

Axv(*.  *)=a(i+^)x{v(*.  *)+^(*,,).v::A+^:^f^x}, 

or  0=-g.V>(t,  ^)+0(fc,x).v::»+'^-^^'  *^  X ; 

whence  V-*=-_i^j  l(x.y(*, .)) 

(262.)  The  equation  of  pressure  will  be  as  before,    Tfr^"'^' jT- 5V^""^5~   "®^^^y-     Substituting 

lot  V,  this  becomes 


Performing  the  interior  differentiation  on  the  assumption  X=Acosn<-Mi  where  A  is  a  function  of  x,  and 

^,  or  -«'A.cos;5=:M=ffl{^£(A.Yr(ft,x))co8;S::M+«Ay/^^sin;;^M}. 

Performing  the  second  differentiation,  with  the  limitation  that,  as  0  (Ar,  j)  and  ^  (^,  J*)  vary  very  slowly,  their 
■econd  differentials  and  squares  of  first  differentials  may  be  rejected, 

-n.  A.  cos  Ji[=:yi=n^.\- ^ j-  Ca.  V(*,  x))  +^\ A^(Ml_|  j  ^j^  -^-^^jjj 

— n*A.  cos  n/— M. 
Let  A  f  (Ar,  jr)  =i/,  -v/  qj  (A-,  j) .  y  (A:,  jr)=  ^  :  then  this  equation  reduces  itself  to 

2  dv  V  da      ^ 

fi  ax  fi*  ax 

2  dv  I  du     ^ 

y  ax  yi  dx 

ike  integral  of  which  is  -=C*,orA".  {^(A:,  j)}'.{^(it,x)}"*=C", 

or  A=C.  {Y^(Ar,j:)}-*.{0(A,j:)f*  Coefficient 

Ttus  18  the  coefficient  of  horizontal  displacement  of  the  particles.  ^^tionf 

(263.)  For  the  vertical  displacement, 

^=^'-*=-0obrx(^-V'(*'-))=-^-i(A-V'(*.x).cos^ 

=  -0(b){i(^*^ ^*'  '^)  •  '"^  «"^+ A.V^ (*.  X) .sin ;53m  .  n^±^], 
^  ^hich  the  first  term  may  be  neglected  as  much  smaller  than  the  second.     Thus 
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■ndeiMid  p  n     .      /yHk,r)     .    — — ^ 

^^^;^  ;^   V  J-(M)- ""  "'-*'• 

Coefficient  Putting  for  A  its  value  found  above,  we  have  for  the  coeflRcieiit  of  vertical  displacement 
ofTertical 

(264.)  For  instance :  if  the  section  of  the  canal  be  everywhere  a  rectangle,  0  (k^  «)  =  breadth,  and  f  (k^my 
= breadth  x  depth :  which  gives  for  the  coefficient  of  vertical  displacement 

_^C. {breadth}-*,  {depth}-*, 

a  result  which  agrees  with  those  found  for  long  waves  in  shallow  water  in  (247.)  and  (254.). 

(265.)  The  two  following  problems  regarding  the  motion  of  variable  waves  on  a  sea  of  uniform  depth 
interesting,  as  applying  to  some  most  important  phimomena. 

Eleratioiis       Problem. — The  amplitude  of  each  successive  wave  in  a  long  series  is  the  same,  but  the  elevations  of  the  \ 

^'^^'^      increase  progressively  from  wave  to  wave,  the  same  elevation  always  corresponding  to  the  same  plaq^ :  to  find 
to  wvnH^  ^^^  forces  which  must  act  on  the  particles  of  water  to  maintain  this  state  of  undulation. 


(266.)  Here  the  value  of  Y  at  the  surface,  or  K,  must  have  a  factor  of  sin  nt—mx^  which  itself  depends  upon 
We  may  therefore  suppose  X  to  have  such  a  fkctc 
same  as  in  the  case  of  uniSform  waves.     Let  therefore 


X.     We  may  therefore  suppose  X  to  have  such  a  fkctor :  in  other  respects  the  form  assumed  for  X  niay  be  the 
i  in  the 


X=  (€•*+€-"«')  .  0  (x).  cos  7ii-mr: 
where  n  and  m  are  connected  by  the  equation  n^=:mg-;j^ — :z^.     Then 

integrating  from  0  to  y, 

Y=  — ^  (-6-v+f-«f)       (  ^  (x) .  cosn<— inj:  J; 
m  ax\  / 

K=i  (-f-*+r-^)^^0(j).cosnr^\ 

Sm  'df  ^^^"^  ^'^^m'  (£-^+r--*-.6'"'-6-*0  ^(0  (r).  cos;;iP^rY 
therefore  ^K  +  j     -^  (y  to  Ar)=  —  ^  (g-ar^ r^)  --^0  (jr) ,  cos  n/  - mjr  J : 

q  fi* 

the  ^erms—  (-6^+£-«*)-|-_  (r*+6-^)  destroying  one  another  by  virtue  of  the  equation  between  n  and  m. 

Ai  ^/^  

Also  -__  ijt  (ff  jr_|_g-««f)  0  (j.)  cos  nt  -mx. 

Hence  F  or  i^  +  —  |(7K+  [    _  (y  to  k)  \  becomes 

—  n' (£*+£-->').  i0(x).  cos  fU-mx  i-K'-j^  (</*  M-  cos  nl -mx^  |. 

Performing  the  differentiation,  this  becomes 

~  n«  (£-*+£-"«) .  /  -  .  0^  (j)  .  sin  irf-mj+  -^.0"  (j)  .  cos  rU-mxl. 
[m         ^  nC  ^  J 

Force  ne-        If  0  (j:)=:Cj:+D,  this  expression  for  F  becomes  -  - —  («^  +  £-*) .  sin  nt-^mx.     Now   when   the  force  k 
cettftry  to  tn 

twimotioii.  ®"^^»  ^^  '^®  coefficient  C  small,  the  expression  for  Y  will  not  sensibly  differ  from  -  (s"* -  r^ .  (Cr + D) .  sin  nZ-nuL 
The  term  f"*  is  very  small  in  comparison  with  fi*^,  except  very  near  the  bottom.  The  result  therefore 
is  this :  the  force  which,  acting  horizontally  upon  the  particles  of  water,  will  maintain  such  a  series  of  waTM 
as  we  have  supposed,  must,  for  each  particle,  be  nearly  proportional  to  the  elevation  of  that  parUcle  above  Its 
mean  place:  the  proportion  varying  slowly,  however,  from  one  particle  to  another.  Or  we  may  state  it  thna: 
the  force  must  be  proportional  to  the  horistontal  velocity  of  each  particle,  and  in  the  same  direction  as  its  motioo! 
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■A      (M7.)  Now  we  liave  nearly  such  a  force  in  the  action  of  the  wind  upon  the  waves.    For  the  part  of  the  wave  Tides  and 
■•    which  is  principally  or  solely  exposed  to  the  acUon  of  the  wind  is  its  upper  part.     Thus  the  highest  parts  alone,     ^•▼•^ 
^^  or  those  near  the  crest  of  the  wave,  are  urged  forward :  the  lowest  parts,  or  those  in  the  hollow  of  the  wave,  iJ^i~^^ 
•J-  cilher  are  not  urged  forward,  or  (more  probably)  by  the  eddies  of  the  wind  are  actually  urged  backwards.  ofUie^JSid 
^  Moreover,  the  action  of  the  wind  does  not  sensibly  extend  to  a  great  depth  below  the  surface  ;  and  in  this  re-  corr©- 
\      meet  it  may  be  considered  as  feirly  represented  by  f^.     Thus  then  we  have  a  mathematical  explanation  of  the  ipondt 
kC  Sciunstance  that  the  action  of  the  wind  will  maintain  the  motion  of  a  series  of  waves,  whose  elevation  beginning  ^^^\ 
«ft  tlM  windward  shore  is  0,  and  goes  on  increasing  successively  from  wave  to  wave,  without  remarkable  alter-  I^JljS- 
•tioa  from  time  to  time  (when  they  have  once  attained  a  certain  magnitude).     And  as  the  proportion  of  the  force     ^ 
of  the  wind,  in  regard  to  depth,  is  in  pretty  good  agreement  with  that  required  by  the  theory  for  continuous 
uobroken  waves,  the  theory  explains  the  circumstance  that,  when  the  waves  have  attained  this  certain  magni- 
fnde,  their  heads  will  scarcely  be  broken  by  the  action  of  the  wind. 

(268.)  It  may,  however,  be  remarked  that,  in  the  open  sea,  the  waves  of  large  amplitude  only  are  so  much  ^^^JJ^P*** 
increafled  as  to  attract  much  attention.     The  reason  appears  to  be  that,  when  the  action  of  the  wind  has  in  some  JJJ^  \^y, 
degree  increased  all,  the  long  waves  protect  the  short  ones  from  the  continuance  of  its  action  upon  them.     And  only  be- 
tlias  the  long  waves  are  conspicuous  upon  an  open  sea,  not  because  the  short  waves  are  changed  into  long  ones,  come  im- 
Init  because  the  long  ones  only  are  conspicuously  increased  from  the  windward  shore  to  the  open  sea.  portanu 

(969.)  Problem. ^The  amplitudes  of  all  the  waves  are  equal,  and  the  elevations  are  all  equal  at  the  same  time.  The  wtT« 

Init  increase  constantly  from  time  to  time:  to  find  the  forces  which  must  act  on  the  particles  of  water  to  main-  }JJJ^, 
lin  this  state  of  undulation.  to  tima. 

(270.)  Here  we  shall  assume 


waret 


X=  (fe"^+fi"^)  .  Y'  (0  •  COS  ni-mx. 

Then  ?=  -^=-m  (fi-^+r^)  .  y  (/)  •  sin  nt--mx: 

ay  ax 

intcfcrating  from  0  to  y. 


Y=  (-«"*+r^)  .  y  (0  •  sin  nt-mx: 
—  =  (-,-^+r-*)_  (^y  (0  .  sin  nt^mxy. 


f   ^Cy  *^  Ar)=^  (-r*-f-^+6"*+€-^)  -^  (-f  (O.sin  w/-wxY 
K=(-6-*+r^*).  f  (0-  sinw^-fiuf: 
therefore  ^{»^+/,  l?^^  *°  *>H 

^|»(-«^+<""*)  •  y  (0  .  «n  »«F^^«w+-^  (-«-»-£-- *+«™'+«-^)  j^(y  (0  .  sin  nt-mx\ 
ssgm  (e~*-«— *)  .  y  (0  •  cos nt-mx+  (e"*+«-"*-e^-6""').-jTj  (yO)  .  cos nt-mx\ 
Also  ^=  («-»+«-"*)  ^.  (yff  (0  .  cos  nt-tnjc\ 

Hence  the  expression  for  F  or  -jj  +  --   gK-k-        -77  (y  to  k)  I  becomes 

gm  (g^- r^)  .  y  (/)  .  cos  vi-mx  +  i^+r^)  "^Jif  V^  (0  •  cos  nt-mx\ 

Performing  the  differentiation,  and  observing  that  7m  («**-  «"**)  —  n*  (6"^  +  e""^)  —  0,  we  have  Force  ne- 

«___  ccMiry  to 

F=  (6"*+r^*)  {^"  (0  .  cos  n^-mo:— 2n.Yr'()  .  sin  ni-mx}.  "^^^ 

If  ^(O  =:C/+D,  we  must  have 


F=  -2nC  (r*-r  r**)  .  sin  nt  -mx. 

That  is:  the  elevations  of  the  waves  will  be  increased  uniformly,  provided  a  horizontal  force  acts  upon  every 
^tfUcle,  which  is  equal  for  all  the  particles  in  the  same  vertical  column,  and  which  urges  forward  those  particles 
dial  are  above  their  mean  places  and  urges  backward  those  that  are  below  their  mean  places,  according  to  the 
law  of  the  sine  of  the  phase. 

(271.)  Now  the  action  of  the  wind  produces  a  force  strongly  resembling  this,  but  not  so  nearly  as  before.  The  force 

yw  the  force  (as  in  the  former  case)  does  act  to  urge  forward  those  parts  which  are  above  their  mean  place,  and  of  the  wind 

vvone  degree  to  urge  backwards  those  which  are  below  their  mean  place.     But  it  is  not  nearly  equal  for"®"*^'*" 

^  particles  at  different  elevations  in  the  same  vertical  column :  being  effective  only  near  the  top  and  insen-  {huforae 

■We  for  other  parts.     Hence  it  appears  that  there  is  too  much  horizontal  force  at  the  top  of  the  waves  for  con-  but  not 

^noiu  ondulation :  and  this  excess  of  force  is  in  the  directk>n  in  which  the  wave  is  going,  and  therefore  tends  to  exacUj. 


320* 


TIDES     AND     WAVES. 


Tides  and 
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Manner  in 
which  the 
wind  acts 
to  raise  the 


Limitation 
to  the 
height  of 
the  waves 
raised  by  a 
wind  of 
giTen  force 
on  a  sea  of 
giren  ex- 
tent 

Motion  of 
water 
under  the 
action  of 
forces 
similar'  to 
the  tidal 
forces. 


push  the  top  of  the  wave  too  rapidly.    To  this  cause,  as  we  conceive,  is  to  be  ascribed  the  breaking  of  the 
of  the  waves,  which  always  takes  place  when  the  wind  is  raising  the  sea. 

We  may  proceed  in  the  same  manner  if  X=  (6^+tf""*)  (A+Bj+CO  cos  ni  —  mx. 

(272.)  Theeflfect  of  continued  action  of  wind  upon  the  sea  may  be  conceived  to  show  itself  in  the  following^ 
manner.     It  is  to  be  understood  that,  either  from  preceding  disturbances,  or  from  the  trifling  irregularities  in  the 
action  of  the  wind  while  the  water  is  smooth,  there  are  very  shallow  undulations  upon  the  water.     When  the 
wind  begins  to  act,  it  will  at  first  only  increase  the  height  of  the  waves  in  every  part  (271.),  and  during  tUsl 
time  the  heads  of  the  waves  will  be  broken.     But  after  a  time  the  waves,  beginning  with  the  windward  Bhore,  ^ 
will  be  (for  a  short  distance  at  least)  so  much  increased,  that  the  power  of  the  wind  will  merely  maintain  them  in ' 
that  state  without  any  increase  (267.),  but  for  all  the  sea  in  advance  the  wind  will   still  be  raising  the  waves.  i 
But  as  the  waves  successively  attain  that  height  which  corresponds,  according  to  the  result  of  (266.),  with  the  t 
height  which  the  wind  can  just  maintain,  those  waves  will  no  longer  be  increased,  but  the  waves  in  advance  willi 
still  be  i!icreased.     Thus  a  wind  of  given  intensity,  however  long  it  blows,  can  only  raise  the  waves  at  a  given 
point  to  a  certain  height :  which  height,  however,  will  depend  upon  the  distance  of  that  point  from  the  wind- 
ward shore. 

(273.)  We  shall  now  consider  the  motion  of  water  in  a  canal  of  uniform  breadth  and  depth  under  the  action 
of  a  given  force.  The  difficulties  connected  with  a  general  solution  of  this  problem  would,  in  the  present  state 
of  mathematics,  be  found  insuperable ;  we  shall  therefore  confine  ourselves  to  a  law  of  force  which  apjdies 
perfectly  to  the  problem  of  tides. 

(274.)  Problem. — The  water  in  a  canal  of  uniform  breadth  and  depth  is  acted  on  by  a  horizontal  force  repre- 
sented at  every  point  by  H.sin  it  —  mx  and  by  a  vertical  force  represented  by  G. cos  it—mx :  to  find  the  nature 
of  the  wave  which  will  be  produced. 

(275.)  The  equations  to  be  used  are  those  of  (224.),  supposing  the  depth  uniform  or  jj=0.     They  become 

Y=-J^f^(Otoy) 

— =H.sintr-mx  +  ~|-(5r+G.cosi7-wu:)  (Ar-y+K)-  J    —  (y  to  Ar)l. 

The  forces  are  supposed  to  be  small,  and  the  term  -%-  (flT.^  — y)  is  evidently =0.      These  considerations  reduce 
the  second  equation  to  this  form : 

-— -=H.sin  i7— mj+-r-|— aK-/r-3/.G.cosj7— mjF—      -—  (yiok)\. 
dt*  dx(  J»«^  ) 

Now  the  least  trial  would  show  that  the  expression  for  X  must  depend  on  sin  it  —mx.    Assume  therefore 

X = <t>"(!y) « *^i"  it  —  mx\ 
4/'(y)  being  a  function  of  y  whose  form  is  yet  to  be  determined,  and  which  is  conceived  as  the  second  derived 
function  from  some  fimction  (fj  (y).     Then 

dX 
dx' 


TU 


— -=  —  m<l>''(y)  cos  it  —  rnx ; 
dr 


from  which 
Therefore 


^ 
(//' 


■r._ 

Y=mr^'(y)-^'(0)  jcos  it- 
=  —  i^tnf(t>'(y)  -  0'(O)  ^  cos  it-mx ; 


:m^jjXy)cosit—mx; 


mx. 


-  f  5^(yto/r)==.f»«m(^</>(/f)--<^(y)-</>'(0).A--y) 
-  gK=z  -  (jm  f<t>'{k)  -  0^(0)  J  cos  it  -  mx. 


cos  it-^mx; 


cfX 


Adding  to  these  terms —A:  — y.G. cos  i7—mr,  differentiating  with  regard  to  j,  and  putting  for  -7—  its  value 


de 


—  i«.^'J(y),sin  it  —  mxy  our  second  equation  becomes 
—  t'.0^'(y).sin  i7-?nj:= H.sin  it  -mx 

-gm\(  0'(A:)  -0'(O)\  sin  zT 


-mx 


— m(A:  — y).G.sin  it—mx 
+  ^m*  f(pifc)  -  0(y)  -  0^(0) .  *  -y  1  sin  i7— ?;i  J. 


(276.)  Equating  to  0  the  terms  depending  on  y,  we  have 


''t^.f(y)=^i^^<t>iy);  0=-m(/r-y)G-i«mV(0).^-y. 
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■ad  The  first  gives  0(y)=A.€'^+B.£-'^.      From  this  we  obtain   f  (y)=:mA.^— wiB.r*" ;  0''(y)=m"A.g'^  Tidciand' 
■•i  G  WaTcs. 

i^^  +m?B.M"^.   The  second  equation  gives  G+t^n0'(O)=O,  or  G+t'fii"A-i'/7i*B==0,  or  B-A=::;— 5;   whence  B=A  v^^i,^^.,^^ 
IT.  **'» 

'■*    +-=--.;  ♦(y)=A(r«'+«"^)+Tr;S'"^;  <^'(y)=»wA(^— r"*)—- =--e-"^.     Substituting  in  those  p^rte  of  the 
1^4.  equation  which  have  not  been  already  destroyed, 

pf  or  A{-<;m»(r'-s-»)+iW(«-»+s--)}=-H-G|^6---y+s-*l 

,H-Kf!G-(l  +  f?)G.- 

~    ■*"t'm'~««f»'(£-*+s-*)-iP«»(«-* -«--*) 

.-HH-fG-(f+l)G.,--  -H4.fG-(f-l)Gr»    ^ 


wbence 


m^(y) 


t«(fi^+6-"^)-^(r*-ff— *)    ^      i*(£**+«""0-5rm(r*-ff-^y 


(277.)  With  these  expressions  forming  the  values  of  X  and  Y  at  the  surface,  we  obtain  the  following : 
X  at  the  surface 


-H(s-^+£"-»)+G.'^  (5^-2+5-'-*) 


i«(g«*4.g-~*)  _^m(6^-£-"^) 


sin  it—mx 


Y  at  the  surface,  or  K  =     i^if^^B-^)^<jm(,e^^s'-')      ''''^  '^""'''' 
Upon  these  expressions  we  may  make  the  following  remarks  : 


Horiioutal 
and  Tertical 
motions  of 
the  par- 
ticles at  the 
surface. 


(278.)  1st.  The   wave   whose   motions  are   defined  by    the   values   of  X  =  4*"  (y)  .  sin  i/— fiw  and   Y= 

m  (^'(y)  -<^'(0))  cos  //  —  7WX,  the  particular  values  of  which  at  the  surface  we  have  just  exhibited,  is  that  to  which  we 

Itave  alluded  (173.)  by  the  name  of  the  forced  tide-wave.     Its  existence  depends  entirely  on  the  continuance  of  Distinction 

the  action  of  the  external  forces;  if  tho-e  forces  ceased  to  act,  the  wave  dependinpc  on  sin  it  —  mx  would  imroe-y^^^^J^^^,^ 
diately  cease  to  exist.     Other  waves  however  would  exist,  as  a  consequence  of  these  forces  having^  been  pre-  and/ree 
viously  in  action ;  and  sonic  (as  we  shall  presently  see)  will   at  all  times  exist  conjointly  with  the  forced  tide-  wave, 
wave.     Thus,  (as  we  shall  see,)  if  the  canal  be  interrupted,  there  will  always  exist  a  wave  depending  on 

sin  i7±m'j,  where  i  and  w!  are  connected  by  the  equation  i*=:gm'  ---^ ;r;  the  magnitude  and  other  circum- 

stances  of  this  wave  will  depend  on  the  boundaries  of  the  canal.  This  is  what  we  have  called  the  free  tide- 
wave;  its  period  is  the  same  as  that  of  the /orc<?c/  tide-wave,  but  its  length  is  different ;  the  continuance  of  the 

forces  is  not  necessary  for  its  existence.     There  may  exist  a  wave  depending  on  sin  nt  ±  m.r,  where  n  and  m  are 

connected  by  the  equation  n*rz(jm  ^       ,^,  and  this  would  also  be  a  free  wave  ;  its  length  is  the  same  as  that 

of  the/(/rrerf  tide- wave,  but  its  period  is  different,  and  for  this  reason  we  shall  no/ call  it  &  free  tide-ware  ;  it 
would  not  exist  as  a  consequence  of  interruption  of  the  canal,  but  as  a  consequence  of  sudden  commencement  or 
change  or  cessation  of  the  forces,  and  its  coefficient  would  depend  on  these  circumstances  (as  we  shall  see 
hereafter). 

(279.)  2nd.  The  expressions  may  be  put  into  the  following  form  : 


X  at  the  surface  = 


I'—ffm, 


sin  it  —  mj[ 


-  sni  it  -  mxy 


TOL.  T 


2u» 
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Wttfei.     ^l^ch,  since  t^-2-{-s"*=i\e'*  -f"'«"y ,  and  6^— 6-**=V£~«"+£"~«V.V£"«'— £"TJ,  becomes 


X  at  the  surface  =- 


7|«     g  «    ^£~    « 

-H+G  -.-^5g =i 


i«-/4' 


sini/— mx. 


Similarly 


K  = 


t«-n* 


cos  li^mx 


-H.  — +G— .- 


Vm        am     =^      -.= 


f— n" 


cost7— mx. 


Now  mA:  is  a  small  quantity.     For,  putting  X  for  the  length  of  the  forced  tide-wave,  (which  at  the  equator 

2;-  k 

=  12500   miles),  7W  =  -",  and  mk  r=  27r-,  so  that,  even  if  the  depth  of  the  sea  were  25  miles,  mk  would  be 

A  A 


_2ir_6'28 
""600""  500' 
sions  become 


Therefore  £  «  — f'  <  =mA-  very  nearly,  and  6  ■  +6*  «  =2  very  nearly, and  therefore  theexpres- 

-H  +  G'f^*       ^ 

X  at  the  surface  = :t ^ sin  i/  — m-r ; 


K 


^         ^        //w    2 


Z"  — n' 


cos  il—mx 


Effect  of 
the  Tertical 
force  is  in- 
•ignificatit. 


If  the 
])erio<l  of 
the  forced 
wave  were 
equal  to 
the  period 
of  a  free 
•wave,  the 
motion 
would  be 
infinite. 


Consequently,  if  we  consider  G  and  H  to  be  quantities  not  very  dissimilar  in  magnitude,  (which  we  shall  find  to 
be  true,)  the  term  depending  on  G  in  each  of  these  expressions  is  wholly  insifrnificant  in  comjmrison  with  that 
dependinsron  H  ;  and  thus  we  arrive  at  this  remarkable  conclusion,  that  the  effect  of  the  vertical  disturbing  force 
upon  the  phtEnomena  of  the  tides  is  insignijica/it,  the  whole  of  the  sensible  effect  beins^  due  to  the  horizontal  force. 
In  (28.)  a!id  (69.)  we  lia\c  found  the  same  result  from  different  ways  of  treatinc^  the  tides.  There  is  no  exception 
to  this  theorem  as  applied  to  the  expression  for  K  ;  if  i  were  very  small,  it  might  not  hold  strictly  with  regard  to 
the  expression  lor  X  ;  but  that  is  of  small  importance. 

(280.)  3rd.  If  the  period  of  the  forced  tide- wave  were  the  same  as  that  of  a  free  wave  of  the  second  clasR, 
that  is,  if  t  were  equal  to  n,  7n  being  the  same  in  the  two  waves,  the  denominator  in  the  expressions  for  X  and  K 
would  vanish,  or  X  and  K  would  become  infinite.     In  this  case  then  the  expressions  fail.     It  would  seem  that, , 
if  we  suppose  a  canal  surrounding  the  earth  to  be  acted  on  by  the  forces  of  the  sun  and  moou  following  the  law   _ 
assumed  in  this  Problem,  and  if  i  were  equal  to  w,  the  only  interpretation  that  can  be  j)ut  on  this  failure  would^^ 
be, — that  the  motion  of  the  water  cannot  be  oscillatory  in  the  manner  of  a  wave,  but  that  it  must  be  that  of  j 
torrent  of  unequal  depth  passing  round  the  earth  so  as  to  follow  the  apparent  motion  of  the  sun  or  moon.     W( 
shall  find,  however,  that  the  introduction  of  friction  prevents  the  expression  from  ever  becoming  infinite. 

(281.)  4th.  If  the  period  of  the  forced  tide-wave  be  less  than  that  of  a  free  wave  of  the  second  cla.ss,  (that  is^a^ 
if  the  wave  be  urged  along  more  rapidly  than  it  would  go  alone,  or  if  the  water  be  shallow,)  or  if  i  be  greatei 
than  n,  (i  and  n  being,  by  (166.)  inversely  as  the  periods,)  the  denominator  is  positive  ;  and  the  expression  for  ~ 

Now  conceive  the  Moon  to  go  round  th 


er 


If  the 
period  of 
the  forced 
waTcia 
smaller, 
there  is 
low  water 
under  the 
Moon. 


(omitting  the  term  depending  on  G)  is  of  the  form  —  C  cos  it—mx. 

Earth  (apparently)  from  east  to  west ;  x  must  be  measured  in  the  same  direction  ;  because  then,  by  proper  deter 

mination  of  the  value  of  m,  the  parts  of  the  Earth  which  hapi)en  to  be  under  tlie  Moon  will  always  have  the  sami 

certain  value  of  it-  mx.     Conceive  the  horizontal  force  created  by  the  Moon's  action  to  be  0  for  the  parts  under* 
the  Moon  ;  to  be  positive  at  the  parts,  to  a  certain  extent,  which  she  has  passed,  and  to  be  negative  at  the  parts, 
to  a  certain  extent,  on  the  side  to  which  she  is  approaching.     (This  is  supposing,  iu  other  words,  that  to  a  cer- 
tain extent  the  horizontal  force  caused  by  the  Moon's  action  urges  the  water  towards  that  part  of  the  Earth  which 

is  under  the  Moon  ;  a  supposition  which  correctly  represents  the  actual  case.)     llien  U—mx  must  be  0  for  the 

parts  under  the  Moon.     (For  then,  in  the  parts  which  the  Moon  has  left,  x  is  less  than  under  the  Moon,  it —  nix 

is  positive,  and  therefore  the  force,  which  we  have  assumed  to  be  H  sin  it  —  mr^  is  positive  there  ;  in  the  parts  to 

which  the  Moon  is  approaching,  x  is  greater  than  under  the  Moon,  it — mx  is  negative,  and  therefore  the  force 

or  H  sin  it  —  mx  is  negative  there.)     Consequently  ihe  eKvalion  of  the  water  under  the  Moon  is  —  C.cosU  =  — C. 
That  is,  it  is  low  water  immediately  under  the  Moon.     The  same  conclusion  will  be  found  in  (16.)  and  (109.). 
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id       (S82.)  5tli.  In  like  manner,  if  the  period  of  the  forced  tide- wave  were  greater  than  that  of  the  free  wave  of  Tides  aliil 

•  the  second  class,  (that  is,  if  the  water  were  so  immensely  deep  that  the  wave  would  travel  alone  more  rapidly  than    WaTos. 
*^  the  disturhing  forces  urge  it  along,)  or  if  i  were  less  than  w,  the  denominator  would  be  negative,  and  there  would  ^■^'S/"^^ 
li  be  high  water  under  the  Moon. 

"  H         If  the 

(283.)  6th.  If  the  complete  change  of  forces  occupy  a  long  time,  that  is  if  i  be  small,  K=  -\ cos  it^mx  period  is 

^  (1^  very  long, 

M    nearly.     This  is  the  same  expression  that  would  have  been  found  from  a  theory  of  equilibrium,  or  by  (1 52.^) ;  so  ^*»«  f'^""  o' 
that  in  this  case  the  water  assumes  very  nearly  the  form  of  equilibrium.  i?th^*Y 

•  (284.)  For  shallow  water,  it  will  be  remarked  that  n*=gkm*  nearly,  and  the  whole  of  the  expressions  may  be  "q^m.^ 

^  2x  2»  brium 

^  altered  by  that  substitution.     And,  as  in  (166.)  and  (165.),  we  may  put  -j  for  t,  and  —  ^r  m  :  then  r  is  the  nearly. 

""  period  of  the  changes  of  the  ybrce,  which  is  the  same  as  the  period  of  ihe  forced  toare,  and  X  is  the  length  of  the 
wave.     The  expression  for  K,  omitting  the  term  depending  on  G,  will  thus  be  changed  to 

-H.*m HA:       X./* 

r— iCosrf-mx,  or  -^r-.r; 7— 75 cos t/ - m j : 

and,  if  the  depth  be  very  small. 


HA: 


T' 


K= —  -—.--.  cos  i7 — »ix 
2t    X 

In  showing  that  in  this  case  the  elevation  of  the  tide  is  proportional  to  the  depth  of  the  sea,  we  have  obtained 
the  same  result  as  that  deduced  from  Laplace's  Theory  of  Tides,  in  (98. )>  (101.),  and  (107.). 

(285.)  The  preceding  conclusions  are  very  important,  as  showing  that  the  amount  of  elevation  of  the  water 

under  the  action  of  forces  depends  in  a  most  remarkable  degpree  upon  other  circumstances  than  the  magnitude  of 

the  forces.     One  is,  the  depth  of  the  sea :  another  is,  the  periodic  time  of  the  forces.     As  depending  upon  the 

former,  it  appears  that,  if  there  were  two  parallel  canals  of  different  depths  acted  on  by  precisely  the  same  forces, 

there  might  oe  high  water  in  one  when  there  was  low  water  in  the  adjacent  part  of  the  other  :  or  there  might  be 

elevations  and  depressions  at  the  same  time  in  both,  but  their  magnitudes  might  have  any  proportion  whatever. 

As  depending  upon  the  latter,  it  appears  that,  if  there  were  two  forces  acting  simultaneously  upon  the  water  in 

the  same  canal,  the  periods  of  those  forces  being  different,  (as,  for  instance,  the  forces  depending  upon  the  action 

of  the  Sun  and  the  Moon,)  the  high  water  produced  by  one  force  might  bear  the  same  relation  to  the  phases  of 

that  force  which  the  low  water  produced  by  the  other  bears  to  the  phases. of  that  other  force :  (thus  low  water  of 

tlie  solar  tide  might  accompany  the  transit  of  the  Sun,  and  high  water  of  the  lunar  tide  might  accompany  the 

transit  of  the  Moon,  in  the  same  canal.)     Or  the  phases  of  the  two  tides  might  stand  in  the  same  relation  to  the 

pbases  of  the  two  forces,  but  the  proportion  of  their  magnitudes  to  the  magnitudes  of  the  forces  might  differ  in 

«ny  degree  whatever. 

(286.)  The  conclusions  of  (93.),  as  to  the  effect  of  a  variable  coefficient  of  the  force,  apply  here :  but  as  we 
^  able  to  give  expressions  here  which  could  not  be  given  in  those  investigations,  we  shall  repeat  a  small  part 

^  the  process.     If  the  force,  instead  of  being  H .  sin  it — mXy  were  (H + H'  cos  i'f) .  sin  i^ — mar  or  H .  sin  it — mx  Coefficient 
l|/  |j, of  force 

+  •5- sin  (i-^{)  t^mx-\-  --- sin  (i—i)  t—mx,  the  expression  for  K  would  be  (supposing  the  water  shallow),        vafSSle^ 


p-^cosi^-mr—-.^.  ,    ,,, 7— rCos(i  +  /)i-7Wjr--.-: — r— iCos(i— i')i— mr; 

■nd  if  t*  were  very  small,  that  is,  if  the  change  of  the  variable  coefficient  were  slow,  we  might  expand  to  the  first 
power  of  r,  and  it  would  become 

_H^m 1        H'Arm       .      ——.r -jr—^ , 


1    H'A:m.2«' 


kn^     ,w,     r^,        .#..        -1 2A:mty      ,_,    .    .,      .    . 

=  -  -= r--.(H + H  cos  I'O .  cos  1/ — mr — y= j— j-  H' .  sm  I'l .  sm  (tt — fnx). 

.  Y^7.)  The  time  of  low  water  on  a  given  day  (supposing  the  variation  of  t7  in  the  day  to  be  insensible)  will 

**  fttiind  by  making 

,      ,.,         ,  2/i'  H'sin/7 

tan  (rf — mx)  =  -= — 7-—. .  == — r^r =- ; 

"^  '     t^-gkm*  H  +  H' cosier 

^y  ^lierefore,  when  sin  i't  is  positive,  it  will  be  later  than  that  determined  by  making  i<  — mr=0,  as  in  (281.). 
(*%^.)  The  greatest  amomit  of  elevation  or  depression  on  that  day,  as  in  (93.),  will  be 


^  \/{(H+H'cos.^O'+  (i^-i^.H'-..4. 


2u2« 
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Waves.     If  H'  be  much  smaller  than  H,  this  expression  =r  = r — r  (H+H'cos  i't)  nearly.  ^ 

■  J-  j-^_  -■  I  — gKtn  >.  ^ 

(289.)  If  the  term  H  do  not  exist,  the  whole  force  being  =H'cosi'^.sini<  — inx,  the  expression  for  greatest  *J 
elevation  or  depression  on  any  day  =  y^^ 

■^5 Tl  \  /  \  cos*  t^t+  j^ j—i-i  sin«  Vi  \.  M 

This  quantity  never  vanishes,  even   on  the  days  on   which  cosi^/  \'anishes:  but   it  is,  on  those  days,  either  ^^4 
maximum  or  minimum.     It  is  maximum   if  2iiL   be  greater  than  i}—gkm^^  and  minimum  if  2u'be  less  than  Mil 

Ha 

^—gkvi*.     In  the  former  case,  however,  it  will  be  necessary  to  use  for  the  coefRcients  of  cost'^.cost/— »wx  and  rai 

sin  t'^.sin  ii—mx  their  accurate  values 

-IPAm  /  1  1 \  -H^Arm  /  1 1_ \ 

2       Kxi  +  iy-fjkm^       (i-iy-ghn*)  ^  2       V(»-«')'-  gkm*      (i+ify-gkmy 

Subsediofi  5. — On  tfie  Method  of  using  the  free  Tide-Waves  and  forced  Tide-IFaves^  and  of  introducing  the 

limits  of  Canals  in  general. 

(2.00.)  Before  we  exhibit  the  method  of  introducing  ihc  free  tide-wave  and  other  free  waves,  which  we  have 
mentioned  as  coexisting  with  the  forced  tide-xcave^  we  will  shortly  remark  on  the  genera]  solution  of  the  partial 
differential  equation  of  waves.     The  same  remarks  apply  to  all  other  linear  partial  differential  equations. 

which  re-        (291.)  We  have  found  a  solution  X  for  the  equation  — — -  =F+--    \  — ^K+        —nr\  •  where  F  is  a  given 

presenu  ^  ^^    ^  J  if  ^^   ^ 

the  forced    function  of  a:  and  /.     Now  suppose  that  we  know  that  each  of  the  quantities  Xi,  X,,  X,,  &c.  will  satisfy  the 
tide-waTC 


expressions 
for  firee 
tide- waves. 


lade  more  equation  =0  +  ~-  <  —  </K'+        — —  >:  the  peculiarity  of  which,  as  distinguished  from  the  former,  is,  that 

^sneralby  ^^  ^^    ^  J  9    ^^   ^ 

number  of  it  contains  no  term  independent  of  X'  (  K'  being  a  particular   value  of  Y',  and  Y'  being  formed  from  X'  by 
expressions  ^  V 

integrating-        "3"")-      T^^^    the    sum   of   all  the   quantities  X4-Xi+X,4-&c.    will  satisfy   the    equation 

-r— -=F+-=-  ]  —  flfK+        — TTi-     F^^>  ^P^^  substituting  X+X|+X,4-&c.,  in  this  last  equation,  instead  of 
di  ax  i  J  y    "'    ' 

X,  we  have 

which  is  necessarily  true,  because  it  is  the  same  as  the  sum  of  all  the  equations 

^*X      „      d    j       ^  .    r  <^Y\        cTX,     ^      d    {       ^        r  d^Y,^    ^ 
— =F+5^{-,K+J^-^);      -^=0+-{-,K.4-J^-^},&c.: 

each  of  which  is  separately  true.     Therefore  X+Xi-f  Xt+&c.    may  be  used  as  a  solution  of  the   equation 

"-i-j-  =  F+T-  <""^K.+  I  ■  [ :  and  it  is  more  general  than  X  merely,  and  therefore  can  better  be  adapted 

to  the  circumstances  of  the  case. 

(292.)    In   the  problem  of  (274.),  &c.,   we  have  found   C.cosi^— mj?*   for   a  solution  of  the  equation 

dt 


— =F  +  —  j— <7K+  I    --T;i-f.      But  we    know    that    Ai  cos  (rii f  —  tth a?  +  a,),  B,  cos  (n, /•  +  mi  j  +  Aj), 

"  rf*X'       d    (  /^ci'Y'l 

At  cos  (nJt—mtX+a^y  B,cos(wa^-f  m,jr4-6j)>  &c.  are  solutions  of  the  equation ——- =-j-  ^— ^K'+  I    — — \ 

provided  only  that  71^=^,— ^ ^^,  &c.     Therefore  we  may  add  any  or  all  of  these  terms  to  C.cost^— itu 

to  Y  ff      (  /  ^     //*  V  1 

for  the  solution  of  —jt^^'^'T    \  "9^"^  .  ,  [.     We  shall  have  occasion  only  to  add  terms  in  which 

ni=i,  or  terms  in  which  7Wi=m.     The  nature  of  the  conditions  to  be  satisfied  will  determine  our  choice.     If 
for  some  given  instant  of  time  a  certain  condition  is  to  apply  to  all  parts  of  tlie  canal,  the  coefficient  of  x  must 

be  the  same  as  in  C. cos !/— 7/1  r ;  that   is,  wij  must  =m.     But  if  at  some  certain  part  of  the  canal  a  certain 
*  Wc  use  indiflerentlv  the  sine  or  the  cosine,  as  one  is  changed  into  the  other  by  chaugin^j  the  origin  of  x  or  /. 
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■d  condition  is  to  hold  during  all  time,  the  coefficient  of  t  must  be  the  same  as  in  C.cost<— fiwr,  or  n,  must  =t.  Tidei  and 

■     The  following  instances  will  illustrate  this.  .  ^^ . 

^.       (293.)  Problem. — The  disturbing  force  of  the  Moon,  represented  by  the  formula  H.cosiY— mx,  begins  to  act 
of   suddenly  when  /=0  :  to  find  the  nature  of  the  waves  produced  on  a  canal :  the  water  having  been  previously 

ftl  rest. 
J.       (294.)  The  value  for  X  must  be  C.costf— mx+Xi+X,4-&c. :  and  the  condition  that  the  water  was  in  its 
if  position  of  rest  in  every  part  of  the  fluid,  and  also  was  actually  at  rest,  when  ^=0,  requires  that 

H  C.cosi/  — mj:+Xi+X,+&c.=0  when  ^=0  for  every  value  of  J?; 


and  that  -j-  (C.cost^— mjF+Xi+X,+&c.)=0  when  <=0  for  every  value  of  x. 

at 

The  only  forms  of  X,  and  X,  which  can  satisfy  these  conditions  are 

A.cos(tU— ww+a)  and  B.cos(n<4-nu:+)8), 

where  vf=zmn  —r — — -r .     The  conditions  now  become 

C  cos  mjT+A  cos  (  —  wmp+<*)+B  cos  (mx+j3)=0. 
iC  sinmj-nAsin  (— mjr+«)— »B  sin  (m.;t4-/3)=0. 

Expanding  the  sines  and  cosines,  we  obtain    C+Acosa4-Bcosj3=0;    Asin a— B  sin  /3=0 ;    iC  +  nA cos «  ^°^ 
— nBcos)8=0;    —  nAsina— nBsin /3=0.     The  second  and  fourth   equations  give   Asin(x=0,    Bsin/3=0;^^^ 

*i.       n    4        J     ♦!,•   1       •         A  (i-l-n)C   „        ^,     (i— n)C      __  __  (i+n)C        certain  in. 

the    first    and    third    give    A  cos  or  = 1— ,  B  cos/3= — .     Hence  X|=  —  ^ ^—  cos  nt  —  nur.  stant. 

2n  2n  2n 

X,= — cos  nt+mx:  and  the  whole  expression  for  X  is 


(t+n)C      — ,  (i-n)C 


C,cosit—mx ; cosw/— wjfH cosnt-^mx. 

2n  2n 

(295.)  This  instance  is  one  of  pure  curiosity,  given  only  as  an  example.     The  following,  probably,  is  one  of 
real  application. 

Problem. — ^A  canal,  the  water  of  which  is  acted  on  by  the  forces  of  the  moon's  attraction,  is  bounded  at  both  Canal 
extremities :  to  find  the  nature  of  the  waves  produced  on  it.  bounded  li 

jjQ  both  ends. 

(296.)  The  condition  here  is,  that,  at  each  extremity,  X  shall  =0,  and  -3-  shall  =0,  whatever  be  the  value 

at 
of  t.     The  second  equation  is  evidently  included  in  the  first ;  so  that,  in  fact,  we  have  only  one  condition  for 
each  end  of  the   canal.     A  moment's  consideration  will  show  that,  the  term  for  the  forced  tide-wave  being 

Ccosit—mXy  the  other  terms  must  have  the  same  multiple  oft.     Let  the  value  of  X,  therefore,  at  the  surface 
he  assumed  =: 


C, cos  it-^mx    +A.cosi7— /x+a    +B.cosi7  +  /j:+/3, 

where  ^==9^  jk,    -a-     ^®*^  *^®  values  of  x  at  the  two  extremities  of  the  canal  be  a  and  b.     Then,  at  one  end  of 

^  "^^ . 

thecanal,X=:C.cosiY— ma+A.cosi/  — /a  +  a+B.cosi7  +  /a4-/3;  which  is  to  be  =0  for  all  values  of /.     At  the 

other  end,  X=C.cosi7— m6+A.cost<— /64-a4-B.cosi7-|-/6+i8,  which  also  is  to  be  =0  for   all  values  of  t, 
Expanding,  and  separating  the  coefficients  of  cos  it  and  sin  27,  we  have  these  four  equations : 

C .cos ma-4- A .  cos  a— /a+ B.cos )84- /a=0 


C.sin  ma  — A. sin  a—la^B.  sin  /3+/a=0 


C.cosmft+A.cosa— /6+B. cos /3  4-/6=0 

C.sin  m6— A.sin  a— /6— B.sin  |8+/6=0. 

Without  here  going  through  the  details  of  the  solution,  it  is  plain  that  the  conditions  are  satisfied  by  the  follow- 
ing formula : 


C 


X=:C.cost7— mj? — : — — T r  ^cos^7— m6.  sin  Ix—la— cos  it— ma, sin  Ix-- lb] ; 

8m/(6— a)  ^  ^ 

which,  upon  multiplying  the  sines  and  cosines  together,  according  to  the  rules  of  Trigonometry,  may  be  put 

into  the  form  C .  cos  i7  —  mx  +  A .  cos  i/  —  /x  4-  a  +  B .  cos  it + /x + /3,  and  which  becomes  0  when  a: = a  or  =:  6.     The 

firrt  tenn  of  the  expression  is  ihe  forced  tide-wave;  the  part  within  the  brackets  represents  the  free  tide- waves, 

^Mi  may  be  conceived  as  the  combiiuitiou  of  the  reflections  of  the  forced  tide- wave  from  the  ends  of  the 

^^^  and  whose  speed  does  not  depend  on  the  speed  of  the  Moon*s  change  of  place. 

(^7.)  It  is  proper  to  remark,  that  the  condition  X=0  cannot  be  strictly  satisfied  at  all  depths.     For  in  the 


aae*  tides    and    waves. 

Tideg  and  ^^86  of  the  forced  tide- wave  the  value  of  X  at  different  depths  depends  on  6"*4-fi^"^  and  in  the  case  of  thfi  frfe  Hi 
^*^*^    tide- wave  it  depends  on  €'*+£"'»';  and  these  are  not  exactly  in  the  same  proportion  at  different  depths.     It    ' 

'"'^^^^'^^  would  seem,  therefore,  that  there  must,  theoretically,  be  a  breakinsf  of  water  on  the  coast,  in  consequence  of'the  ^ 
oscillation  of  the  tide.  But  when  the  wave  is  of  very  long  period,  (as  is  true  of  the  tide-wave,)  both  **'+*"*  ^ 
and  g^y+r"^  are  at  all  deptKs  sensibly  =2,  and,  therefore,  the  condition  X=0  may  be  considered  as  satisfied  ^ 
at  all  depths. 

(298.)  The  corresponding  valueof  K,or  —        —(0  to  A:),  (observing  that  /,(6^+r^)=     (6^-r"^)=: i 


nearly  =yX  (^  +  r"*^)  nearly,  and  that  the  same  holds  when  /  is  put  for  fw,  ]  is 


Qffg  «___  ^^ 

-CmA:.sini7— mx-f--": — m — r-r  {cosi7— m6. cos /.r— to— cos  i7— ma. cos /x—/6}.  w. 

sm  (lb—la) 

In  this  case      It  may  be  interesting  to  examine  the  value  of  this  expresdon  in  some  particular  cases. 

titfbanee  (299.)  1st.  If  sin/6-/a=0,  that  is,  if /6 -/«=»,  or  2t,  or  3ir,  Ac,  or  if  the  length  of  the  canal  is  any 

may  be-       multiple  of  half  the  length  of  the  free  tide-wave,  this  expression  becomes  infinite.     In  reality  the  wave  will 
come  in-      become  so  large  that  the  amount  of  friction,  &c.  will  be  so  great  as  to  neutralize  the  moon's  force.     This  will  be 
seen  more  clearly  in  the  next  section. 

Tides  in  a       (300.)  2d.  lUb-la  be  small,  that  is,  if  the  canal  be  short,  we  may  proceed  by  approximation.     Suppose  a     : 
canal  of  ,  .  . .  .    «     J 

small es      and  6  to  be  small  quantities:  x  must  also  be  a  small  quantity  of  the  same  order.     Expanding  sin i^—mr^ 

sin/jr— /a,  &c.,  and  substituting  for  the  sines  and  cosines  of  the  small  arcs  the  series  in  terms  of  the  arc,  and 
preserving  only  the  first  power  which  remains  in  the  resulting  expressions,  we  find  the  following : 

X= cos  1/ .  C .  — -  —  .x—a.b  —  x 


K=cost7.CJt(m«-0.(jP-^\ 


more  im- 
portant 
than  the 
others. 


The  first  of  these  expressions  shows  that  the  horizontal  motion  will  be  greatest  in  the  middle  of  tha  canal's 

length,  and  will  diminish  gradually  both  ways  to  the  ends,  where  it  is  0.     The  second  shows  that  there  is  no 

variation  of  level  at  the  middle  of  the  canal's  length,  but  that  the  variation  of  level  in  other  parts  is  proportional 

to  the  distance  from  the  middle,  elevation  taking  place  on  one  side   of  the    middle    at   the  same   titne  as 

depression  on  the  other  side,  so  that  the  surface  of  the  fluid  remains  sensibly  plane,  though  inclined  to  the 

Consist       horizon.     The  law  of  motion  as  regards  the  time  is  the  usual  oscillatory  law  expressed  by  cos  it ;  but  the  motion 

simply  of    of  every  particle  differs  in  this  respect  from  the  motion  of  particles  in  an  open  sea  affected  by  the  tide :   thai 

frSm^ne"'  ^^'^^'  ^^^  greatest   horizontal   displacement  happens  at  the  same  time  as  the  greatest  vertical  displacement; 

end  to  the    whereas,  in  an  open  sea,  the  greatest  horizontal  displacement  happens  when  the  vertical  displacement  is  0,  and 

other.  vice  versd.  (182.)  and  (194.). 

Solution  ill      (-^Ol.)  3d.  In  the  general  case,  if  we  take  the  centre  of  the  canal  for  the  origin  of  our  measures,  or  make 
general        a  =—6,  we  have 

case  when  A  1  '       h  \ 

one  term  is  x=C  cos  it  \  cos  mx    -  i^^  cos  /j[  +  C  sin  it  \    sin  mx       -  -^"^  sin  lx\ 

I  cos  th  )  I  sui/6  I 

V     rM  A        .  'cosmfr    .     ,  )  .  ^,    .     .  (  Isiwmb         ,  \ 

K= CAr  cos  2M  m .  sni  mr •- —  sm  lx>-\-  CA*  sui  iti—m  cos  mx -1 — r— ,t-  cos  Ix >. 

I  cos/6  J  I  sm/6  J 

In  general,  no  simple  meaning  can  be  given  to  these  expressions.     In  the  particular  case  of  cos  lb  being  very 

small,  the  principal  term  of  K  is  —  cosiV. — sin/j:,  which    shows    that,  though  there  may  be  many 

cos//> 

pscillating  elevations  and  depressions,  yet  all  the  waves  will  be  of  a  stationary  character  in  regard  of  space  ;  that 
all  the  oscillations  take  place  at  the  same  time;  and  that  an  elevation  on  one  side  of  the  middle  happeni 
at  the  same  instant  as  a  depression  at  the  same  distance  on  the  other  side  of  the  middle.     If  sin  lb  is  very  smaDi    j 

then  the  principal  term  in  the  expression  for  K  is  sin  it . 1^— —  cos  Ix :  in  this  case  the  waves  are  8t»> 

tionary  in  place,  and  all  the  oscillations  happen  at  the  same  time :  but  the  elevations  or  depressions  at  eqna\ 

distances  from  the  middle  towards  both  ends  are  similar. 

(302.)  Problem. — A  canal,  whose  waters  are  acted  on  by  the  forces  of  the  Moon,  &c.,  communicates  at  on^ 

end  with  an  open  sea,  whose  waters  have  a  tidal  fluctuation,  and  Ls  closed  at  the  other  end :  to  find  the  circum 

stances  of  tidal  motion  of  the  waters  in  the  canal. 

Tides  in  a        (803.)  Let  the  mouth  of  the  canal  be  the  origin  of  the  measures,  its  length  being  a ;  let  the  elevation  of 

deep  ffolii  -^-— ^      

sea- waters  at  the  mouth  of  the  canal  be  expressed  by  A.  sin  n<-)-B.     Then  the  conditions  to  which  our  expi 

sions  for  X  and  K  must  be  subject,  are  these :  that  when  x=0,  R  must  =A  .sin  /ir+B,  and  when  x=a,  X 
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■*  =0  for  all  values  of  t.     Suppose,  then,  that  the  value  of  X  given  by  the  solution  of  the  differential  equations  is  Tides  and 
^  C.eos  nt—px.     The  complete  value  of  X,  as  before  (296.)?  will  be  v^^  ^v 

Jg  C.cosTi^— px+D.cosw^-wix+E+P.cosn^+mjT-l-G, 

where  tfszgm  zs^zzSt-     ^^  *^®  complete  value  of  K,  as  in  (299.),  will  be 


rf  — Cp*.sinn/— /?x— Dm^.sinn/— fiMP+E+FmAr.sinn^+iiijr+G. 

^   Oar  two  conditions,  therefore,  become  the  following : 

— CpAr.sinw/— DmA:.8in«^+E4-FfiiAr.sinn/+Gr=A.8inn/+B 

C.cosn/— pa+D.cosni— ma+E+F.cos7ii+'»o+G=rO. 

Expanding  the  sines  and  cosines,  and  equating  the  coefficients  of  sin  nt  and  cos  nty  we  obtain  the  following 
equations  for  the  determination  of  D  sin  £1,  D  cos  E,  F  sin  O,  and  F  cos  G : 

— CpA:  -  mA: .  D  cos  E  4- f/iAr .  F  cos  G= A  cos  B 

— >wA:.DsiuE4-wA:.F  sin  G=A  sinB 

C  cos  pa  4-cos  ma .  D  cos  E4- sin  ma.  D  sin  E+ cos  ma .  F  cos  G  —  sin  fwa .  P  sin  G=0 

C  sin  pa— cos  ma. D  sin  E-j-  sinma.DcosE— cos  ma.  F  sin  G  — sin  ma.  F  cos  G=:0. 

Solving  these  equations,  and  substituting  the  values  so  found  in  the  expiession  for  X,  we  find  at  length 

A  Co  .   C  

X=— T sin  n/ + B.  sin  ma— mx  4- C  cos  nt—px-] —  sinn/.  sin  ma— mx cosnl  —  pa,  cosmx  ; 

mA:  cos  ma  m  cos  ma  cos  ma  '  * 

from  which 

A  =1        _   ,        Cpk     .  Cmk 


K= sin  71/ +  B.  cos  ?wa— mx  — CpA:.  sin  ?i^  —  pxH -—  sin  71/.  cos  ma -mx cos  7z<  — pa.  sin  mx; 

cosma  ^       cosma  cosma  * 

which,  it  is  easily  seen,  satisfy  our  equations  of  condition.     The  following  considerations  su;2gest  themselves 
from  the  examination  of  this  expression. 

(304.)  1st.  In  a  river  or  sea,  such  as  we  have  supposed,  the  expression  for  the  elevation  of  the  tide  is  by 
no  means  a  simple  one :  it  may  be  represented  by  the  combination  of  three  stationary  waves  (of  the  nature  of 
free  waves)  and  one  progressive  wave  (a  forced  tide-wave),  whose  compounded  effects  cannot  easily  be  repre- 
sented by  those  of  a  single  wave,  even  though  considered  changeable. 

Q 
(805.)  2nd.  If  we  put  the  expression  for  K  under  the  form  P  sin  wf— Q  costi/,  and  make  — =tand,  then 

^sz^J^'\'(y.m\{nt''d\  and    the   time  of   high   water   will   be   determined    by    making    «/=04.9O°,  or 

tan  n<=  ^  cot  ©=  —  -  ;  and  the  whole  rise  of  tide  will  be  2  vP*4-  Q*.     In  the  case  before  us. 


^     A.cos  B.  cos  ma  — mj:    ^   ,  .  CpA*.  cos  ma -mx     CmA: . sm  pa . sm  m.r 

P= Cp/r.cospx+-i^ 

cosma  cosma  cosma 


^     A.smB.cos7/?a -mr  ,  _,   ,     .  CmAr.cospa.smmor 

_Q— hCpAr.smpo: . 

cosma  cosma 

The  expression,  therefore,  for  nt  at  high  water,  as  depending  on  x,  will  be  one  of  great  complexity  ;  and  that 

for  —-,  on  which  the  apparent  velocity  of  the  tide-wave  will  depend,  will  be  complicated.     It  does  not  appear 
dx 

that  in  the  general  case  we  have  any  reason  to  think  that  the  tide -wave  will  appear  to  travel  always  in  the 

same  direction. 

(306.)  3rd.  If  the  tidal  oscillations  of  the  sea  be  insensible,  or  A=0,  the  remaining  terms  still  have  the  same 

knid  of  complexity  as  in  the  last  problem.     But  if  cosma  be  also  very  small,  then  the  expression   may  be 

reduced  to  a  single  term  multiplying  sin  mr ;  and  the  tidal  oscillation  will  consist  of  a  stationary  wave,  or  a 

series  of  stationary  waves,  in  all  which  the  oscillations  take  place  simultaneously,  and  in  which  the  horizontal 

motion  of  the  particles  and  the  vertical  motion  arc  greatest  at  the  same  time,  or  vanish  at  the  same  time. 

(307.)  4th.  If  the  effect  of  the  moon's  forces  on  the  waters  of  the  canal  is  insensible,  then  C=0,  and  the 

A 

Ttlue  of  K  is  reduced  to .  sin/// +  15.  cos  ma— wrr.     This  shows  that  all  the  oscillations  in  different  parts 

cos  7/7  a 


^  tltt  canal  take  place  at  the  same  time ;  or,  if  ma  is  less  than  90%  that  it  is  high  water  in  every  part  of  the 

««ttlat  the  same  time.     But  the  whole  rise  of  the  waters  = cosma-mj  is  different  in  different  parts  311!*°* 

cos  ma  ^        ^^^^' 

of  the  canal ;  and,  if  ma  is  less  than  9U°,  it  increases  from  the  mouth  of  the  canal  to  its  termination.     The  a  btrrier. 
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WsTM.     corresponding  value  of  X  is  —7 .sin  71/4-B.sinfna— fTur:  this  shows  that  the  greatest  horizontal  dnptaoe-    ' 

>  _         ,  mk cosma  .« 

ment  of  the  particles  occurs  at  the  same  time  as  the  greatest  vertical  displacement ;  and  the  whole  horizontal  | 

2\ Tl 

motion,  or  — z sinwia— mo?  diminisnes  from  the  mouth  of  the  canal  to  its  termination.  If 

mk  cos  ma 

(308.)  As  this  investigation  applies  in  some  degree  to  the  case  of  various  gulfs  and  rivers,  it  may  be  propCT  3 
to  examine  how  fur  it  is  modified  by  taking  into  account  the  extent  of  the  fluctuation.  ^ 

Problem. — ^A  canal  is  closed  at  one  end  and  open  at  the  other  end  to  a  tidal  sea :  to  find  the  nature  of  the  A 
tide- wave  in  the  canal,  the  elevation  of  the  water  being  supposed  to  bear  a  sensible  proportion  to  the  whole  ^ 
depth.  Tl 

TW«  in  (809.)  The  equation,  as  in  (196.),  will  be  ^ 

&  ^-'S-Sx{-»S-<S)'--}. 

wnm  th6 

motion  of    where  ff:=gk.     An  approximate  value  of  X  is 

the  par-  j^  

J*cl««*»  — .  sin  mv^+B.  sin  ma— mx. 

Urge.  mk  cos  771a 

Substituting  this  value  in  the  second  side  of  the  equation,  as  far  as  the  term  — ,  and  proceeding  in  the  solution 
exactly  in  the  same  manner  as  in  (198.)  &c.,  we  find  the  following  expression  for  X : 


A 


X  =  ~^ .  sin  ma— 7/iJ?.  sin  mri+B 

mk  cos  ma 


;{- 


3 3 1 

sin2ma  — 2mj:— r-;,  j:.cos2ma  — 2//it,cos  2mr/+2Bf 

16m     ^  10  J 

from  which  we  find  the  elevation  of  the  water,  at  the  place  whose  distance  from  the  mouth  of  the  cana}, 
measured  along  the  canal-bank,  is  =0:',  to  be  represented  by  the  following  expression  : 

A 


cos  ma 


.  cos  ma  —  mx' ,  sin  m t*/ + B 


1  A*       / — :  ^      \     3 


+  -  .  -. i —  (  cos2ma— 2mj/  — cos2ma  )+-  .  , -, —  .mx  .  sin2ma-2my.  cos 2mr/ +  2B. 

8    k  cos*  ma\  J    S    k  cos*  ma 

Tlie  law  of  the  rise  and  fall  of  the  water,  at  every  part  of  the  canal  except  its  mouth,  is  now  different  from  that 

which  holds  on  the  supposition  that  the  oscillation  is  small  in  proportion  to  the  depth  of  the  canal.     But  iIm 

In  thii        times  of  high  water  and  of  low  water  are  still  the  same  as  before,  and  the  high  water  and  the  low  water  are 

case  there    still  simultaneous  through  the  whole  length  of  the  canal.     Tlie  second  term  of  the  expression  above  is  constaal 

times  two    for  any  given  place ;    the  first  and  third  maybe  represented  by  C.  sin  wr/  +  B  +  D.  cos  2mr/4-2B.     In  figures 

high  waters  r\      -i 

•^c^cT       16  and  17  we  have  represented  these  expressions  by  the  ordinates  of  two  curves:  in  fig.  16,  ^=-;  in  fig.  17, 

—  =  -.     In  the  latter  there  are  two  hii^h  waters  at  each  tide. 
C     3  "" 

(310.)  Problem. — A  canal,  on  whose  waters  the  action  of  the  moon  is  insensible,  communicates  at  both  ends 
with  tidal  seas,  in  which  the  whole  rise  of  the  tide  and  the  corresponding  phases  of  the  tide  are  diflerent:  to 
find  the  nature  of  the  waves  upon  it. 

Canal  be-        (311.)  The  elevation  of  the  water  in  the  canal  will   e\idently  be  represented   by  a  combination  of  /r»^ 

twcen  two  *-    1      1  t»     •  -  -  . 

tidal  seas,    tide- waves,  of  the  lorm  r  .sm  /i/— mr+p-f  Q.siii  Jii+mx+qy  or  oi  a  form  equivalent  to  this  ;  and  the  constan*^" 
must  be  so  determined  as  to  make  the  elevations  at  the  two  extremities  of  the  canal  the  same  as  those  of  th 

seas.     Let  a  and  6  be  the  ordinates  of  the  two  extremities  of  the  canal ;  A.  sin  (nl+oi)  the  elevation  of  the  .._^ 

at  one  extremity,  B.sin  (/i/+/3)  that  at  the  other  extremity.     Then,  without  going  through  the  whole  invc9tc.z 
gation,  it  is  evident  that  all  the  conditions  are  satisfied  by  the  following  expression : 

A  — .   B 

K=--      — .  smm6— mjr.sm//^4-aH -  .  sinmj-  ma.»innt-\-ft, 

sinmb  —  ma  sin  mb  — ma 

tTsr 

The  time  of  high  water  or  low  water  at  any  part  of  the  canal  will  be  found  by  making  ---  =  0,  from  whidrS:^ 

at 

we  obtain 


-     Acosa.  sin  r/i6-mj4-B  cos i8.  sin  mr- 
tan  Hr= 


A  sin  a.  sin  mA— mr-f  B  sin  jS .  sin  mx'-ma  ' 
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••     and  iht  velocity  writh  which  the  phase  of  high  water  travels  along  the  canal  =  — -  =  -^^^  •"** 

^-  tn  AB  .  sin  cr  — /3  .  sinmb^jna 


«    A* .  sin*  fw6  -fw J+B* .  sin"  mx  —  »w« + 2AB .  cos  a—fi,  sin  nib— mx .  sin  mx — ma 
^  ^  TWs  expression  has  the  same  sign  for  all  values  of  x ;  and  therefore  the  high  water  travels  in  the  same  direction 

;of  along  all  parts  of  the  canal. 

km 

lito        (312.)  The  expression  for  K  at  high  water  is 

■*  1 


sin  mb — ma 


^{  A*. sin'm^— wix+B*.  sin*mx  —  7na+  2AB .  cos  a— )8.  sin  m6-^ww?.sin  mx  —  ma). 


If  mb—ma  be  nearly  =180**  and  a—fi  small,  then  for  all  values  of  x  which  make  mb  —  mx  or  mx—ma  not 
very  different  from  90°,  this  value  of  K  may  much  exceed  the  values  when  x=ia  or  a:=/> ;  that  is,  the  rise  of 
tide  in  the  middle  of  the  canal  may  be  much  greater  than  at  its  extremities.  The  velocity  of  the  tide-wave  at 
difierent  points  of  the  canal  is  inversely  as  the  squire  of  the  rise  of  the  tide  at  those  points. 

It  is  to  be  remarked,  that  though  in  the  theory  of  the  tides,  (439.)  &c.,  a  and  ft  are  found  to  be  independent  The  time 
of  fi,  yet  m  depends  on  w,  and  therefore  mb—mx  and  mx—ma  depend  on  n.     If,  then,  the  value  of  n  alters,  and  height 
the  time  of  high  water  determined  from  the  expression  for  nt\  and  the  height  of  high  water,  or  K  above,  will  be  ^^Jpf^^, 
altered.     This  is  the  theorem  used  by  Laplace,  and  to  which  reference  is  made  in  (121.).  pend  upon 

(313.)  The  general  expression  for  X,  corresponding  to  the  general  expression  for  Y  (remarking  that  Y=-~  of  the 

,   V    .  waves. 

nearly),  is 


A  —, .    -— -  .  B 


cosm6  — mj.  sin  nt+ a -\ =:Coswix— ma.sin  nt  +  ft. 


mk.siwmb  —  ma  mk.sinmb—ma 

This  expression  vanishes  when 

^,,         —  A  sina.cosmA— nwf+B  sin^.  cosmj  — fiia 

tan  nt"  = = . 

—  A  cos  a.  cos  wft— 771x4"  B  cos/3,cosmx— -ma 
Thus  it  appears  that  the  time  at  which  the  particles  of  water  are  in  their  mean  horizontal  position  does  not 
coincide  with  or  bear  any  simple  relation  to  the  time  at  which  they  have  the  greatest  elevation. 

The  greatest  value  of  X  for  any  given  place  (to  which  the  greatest  velocity  of  the  particles  is  proportional)  is 

1 


mk,sii\mb—ma 


^{  A* .  cos"  mb  -  ?/i  j:4-  B'  .  cos"  mx^md  —  2AB .  cos  a  -  ^ .  cos  m6 — rwjr .  cos  wjt— ma } . 


(314.)  If  one  of  the  seas  have  no  tide,  let  A=0.     Then,  for  high  water  in  every  part,  tan /i<'=cot^,  or  the  Canal  be- 


tween a 


Idgh  water  is  simultaneous  throughout  the  canal :  the  elevation  is  -- ;   the  greatest  value  of  X  is^iidaTide 

sin  m6- ma  ^^^^^^^ 

— — J  or  the  water  moves  most  rapidly  where  the  canal  joins  the  tideless  sea ;    and  the  greatest 

ffviXr.sin  m6— ma 

horizontal  displacement  occurs  at  the  same  instant  as  the  greatest  vertical  displacement. 

Subsection  6. — Theory  of  Waves  on  Canals  when  Friction  is  taken  into  account. 

(315.)  It  cannot  be  supposed  that  we  can  give  a  theory  of  friction  among  particles  of  water,  and  between 
water  and  land,  which  will  pretend  to  any  great  degree  of  exactness.  Nevertheless,  we  can  give  one  of  very 
j)lausible  character,  and  one  which,  it  is  quite  certain,  will  represent  generally  the  effects  of  friction.  We 
conceive  that  it  will  be  found  valuable,  as  assisting  to  explain  some  circumstances  of  the  tides  which  hitherto 
have  received  no  explanation. 

(316.)  It  is  well  known  that  the  resistance  to  bodies  moving  in  fluids  (to  which  the  friction  of  fluids,  running 
o^er  an  uneven  surface,  is  entirely  analogous;  is  nearly  proportional  to  the  square  of  the  velocity,  when  that 
^^riocity  is  considerable.     But  all  experiments  have  agreed  in   showing  that,  when  the  velocity  is  small,  the  Friction 
«^«istancc  is  greater  than  that  which  is  given  by  this  law.     In  fact,  when  the  velocity  is  very  small,  the  supposed 
••^astance  may  be  represented  as  nearly,  or  more  nearly,  by  supposing  it  proportional  to  the  first  power  of  the  *^  ^  f  P"" 
^•locity.     The  velocity  of  tide-currents,  for  the  most  part,  is  so  small  that  this  law  may  be  supposed  to  apply  P<>^**o""l 
^thout  great  error  to  them.     And  it  possesses  the  very  great  advantage  of  presenting  equations  which  admit  velocity. 
of  solution   with  comparatively  little  trouble.     We  shall,  therefore,  suppose  the  friction  proportional  to  the 
VJriocity,  and  shall  measure  it  by  /x  velocity.     And  as  the  velocity  (using  the  same  notation  which  we  have 

rfX 
tkroughout  employed)  is  represented  by  -r-,  and  as  the  friction  tends  always  to  diminish  the  velocity,  and 

^^^•'efore  acts  backwards  when  the  particles  are  moving  forwards,  and  acts  forwards  when  the  particles  are 
^OL.  V.  2  x' 
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Tides  and  moving  backwards,  we  shall  represent  the  force  of  friction  correctly,  in  conformity  with  our  sapposilioii,  bj  the  ^ 

Wavefc  jx  ^ 

N^v— '^  expression  -/  — .  ^ 

(817.)  Confining  ourselves  to  the  case  of  long  waves,  and  supposing  the  rise  and  fall  of  the  water  tobeii'^ 
small  in  proportion  to  its  depth,  we  shall  have,  from  the  equation  of  (236. )» 

d^        ^^    da;*'  m 

where  k  is  the  depth  of  the  water,  and  F  the  whole  force  (independent  of  the  pressure  of  the  water)  whidi  gg, 
acts  upon  any  particle.    If,  then,  Uie  horizontal  force  produced  by  external  causes  is  F',  and  the  force  produced 

by  friction  is  — /-i7>  we  must  for  F  put  F'— /-r-,  and  the  equation  becomes 

or  if  gk^v\ 

InTesUga-  (318.)  Problem.— The  external  force,  tending  to  urge  the  water  of  a  canal  forwards,  is  represented  by 
tion  when   H.sin  it—mx:  to  find  the  motion  of  the  water,  taking  friction  into  account. 

the  exter-  (319.)  As  the  motion  for  which  we  desire  to  obtain  an  expression  is  only  that  which  is  periodical,  and  in 
ii  dmiUr  which  the  period  of  the  motions  is  the  same  as  the  period  of  the  forces,  we  must  take  the  most  general  expres- 
to  tidal  sion  depending  upon  it  which  will  satisfy  the  equation.  Assume  then  X=A.cos  t/+B.sin  i/,  A  and  B  being 
forces,  and  ^  ^^  ^X 

there  is  functions  of  x  to  be  discovered.  Then -7- =  — iA.sin  t/+iB.cost/; -r^r-sz— i"A,cosi^— i'B.sini^;  -7-7  ss 
alto  nic-  cU  ar  ojr 

tion.  (/«A  d*B  . 

~r^  .  cos  t<+  ;73-8in  t^.    Substituting  these  in  the  equation,  and  putting  for  F'  its  value  H.sin  ii—mx^  and  ex- 
panding the  sine, 

— i*A,cosi^— i*B.siniit=H.cos  mx.  sint^— H.sin fnx.  cosi/ 

+/t  A .  sin  i<  — /i  B .  cos  it 

.cfA  .d»B   .     .^ 

+t;"  -r-r-  COS  If +r"  —T  sm  tt. 
oar  ajr 

As  this  equation  is  to  hold  for  all  values  of  t  ^,  it  will  be  equivalent  to  the  two  following: 

d"A 

-^«A=-H.sinmx-/^B+t•--f  (1.) 

-i«B  =H.cosmr+//A  +  r«— .  (2.) 

From  the  former  of  these,  fi  B= r"  -j-^ + i«A—  H .  sin  mx  (3.) 

dir 

therefore  fi^^^^^^j^i^^^rn^n.smmx.        (4.^ 

dx*  dx*        dor 

Multiplying  (2.)  by /«,  and  transposing  its  terms, 

-/i»B-//r*  ^=       /«i«A-f/iH.cosmjr. 
Multiplying  (3.)  by  t* 

Multiplying  (4.)  by  »• 

^*»'S=  .'^+.'.^^+t.n..II.si„„.x. 

Adding  together  the  three  last  equations, 

rf*A  f/'A 

0=r*^+2t;"f^+  (tV/^f)  A4-  (v'm'-i-*)  H.sin  mx+fi  H.cos  vw. 

Differential  (320.)  The  equation  just  found  is  one  of  which  the  solution  is  well  known.  Its  most  general  expression  ii 
equation  the  following.  Let  the  four  roots  of  the  equation  0=t?*  «*+ 2i;*  t*  ;r*+  (i^+f*  i*)  be  ±p±q  jZIi :  (it  is  easily  fo'^^ 
for  coeffi* 

that  p'=  -^.+  s/(c^y  ' -^"'■\/C"i?^)  =  ^'  ""*^  P''*  ^  ^<"  (e'm«-t«) H.sin  mx+fi  H.co»  •*• 
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Bd  Thai  the  expression  for  A  is  ^TtI^* 

^  j^'.cosqxi     — 7—         r"**.  cos'flfd?  I     — ; —         ^.  cosqx.M. 

f.  v*  ^  J  ,  cos*qxJ  .  ^  J  ,  cos^qxj  , 

the  right  hand  integration  being  performed  first,  and  arbitrary  constants  being  added  at  each  integration.  But 
^  without  going  through  the  trouble  of  this  integration,  remarking  that  the  part  depending  on  the  arbitrary  con- 
^  stants  will  have  the  form  Cf^.  cos  nx  +  C  s''  Mn  qx+C"  r^ .  cos  qx+C'  g"^.  sin  qx  (which  may  be  proved 

more  easily  by  substitution  in  the  three  first  terms  of  the  difierential  equation) ;  and  remarking  that  the  substi- 

tutiafiof  in  the  three  first  terms  will  produce  (m*t?*— 2m"i^i*+i*+/*t")  ;  we  easily  find  for  the 

cosmx  '^  "^      '^coswu?  ^ 

oomplete  value  of  A 

(i«-t?'m«)H  fiU SduUonof 

V*  m*-2c^  m-i*+t*+/*  i*  t;*m*-2r»m«i»+»*+r«'  differential 

+  C«''.  cos  qx+C'^'.  sin^x+C  .  s'^.  cos  gx+C".  r^.  smqx.  equation. 

(821.)  Substituting  this  value  of  A  in  equation  (8.)>  and  remarking  that  t?* -7-5  (js^.  cos  9x)-t-i«.€''  .  cos  ^xs: 

^*  {(p"i?"  — ^•w'+t')  cos  gx— 2»'p9  .  sin  ^x} :  which,  on  putting  for  p  and   g  their  values,  is  reduced   to 
— yi"  ^,  sin  gx ;  we  obtain 

._  (i^^v'fny.R  .  „   .  /i(t*-i;»m-)H 

ft  B= ^n — --= — T— 5i-^  sm  »nx— H  sm  f?ix ^  ,    ^  ^ — r — rr-*  cos  mx 

+/!  {-C.gP'.  singx+C'.f.  cos^x+C^.f-^'sin  qx—C'.r^.  cos  9X}, 

-/iH                ^                       (i«-t;«m«)H 
or  B=-T ^  ,'^, ., — : — -rz  sin  mx—  -r ^--r — ,  _  ^  . — -  cos  mx 

v*m*— 2v^mPt*+i*+/  »•  v*m*-2w*m*i«+i*  +/«i" 

-C.€^.  sin  9x+C'.s^.  cos  gx+C".r^.  sin  ^x-C'.r^,  cos  9X, 
and  finaUy  Xs=A  cos  t<+B  sin  «=  Eipre«oD 

i7-jS)^+ri'  "^  '^^^^~  («--  ^m" +r  »-'^  ^^^^^'^  {C.cosg^^+Cy.sin^,.}  Pj-JT 

+€-**  {C".  COS  t7-7X— C'^-sin  it-qx}, 
VTe  shall  now  proceed  to  apply  this  expression  to  some  particular  cases. 

(822.)  Problem. — To  find  the  expression  for  the  disturbance  in  a  canal  of  indefinite  length,  or  one  returning  Canal  sap- 
into  itself  (as  a  canal  surrounding  the  earth).  poted  in- 

Here  it  is  plain  that  we  cannot  Imve  any  of  the  terms  multiplying  ^  and  £"'*,  because,  in  the  case  of  a  returning  definite,  or 
f^^j  these  terms  would  have  different  values  on  returning  by  a  different  number  of  circuits  to  the  same  spot.  ^S'uilS. 
Hence 


-H 


^'^(^t^^^my+f'i'  U*'-'^*'^*)-  ®^  t7-mx+/i.cos  it-mx). 
If  tan  D=--^i^., 


x=.         -^ 


\ 


-TTT? — i — ix«  .  ^«  ti  sint<— mx+D. 
Upon  this  we  have  to  remark  as  follows  : 

(^23.)  1st.  This  expression  never  becomes  infinite.     It  is  greatest  nearly  when  t*— r'm*=0,  or  i*— ^Am"=:0. 
Tben  D=:90°,  and  the  expression  for  X  is  -rrr  cos  it-^mXy  which  is  very  large  if/ is  small. 

(324.)  2nd.  The  expression  for  X  is  always  less  than  that  which  is  obtained  by  making  /the  coefficient  of 
Uction=0. 

k  (lie 

(325.)  3rd.  The  expression  for  V,  the  whole  depth  at  any  point  in  the  disturbed  state,  is 7—=^— A:  — 

ciX  dx 


rTfC 

'^y,  and  the  fluctuation  in  height,  or  K,  is  therefore—  k-—- 

dx 


^+57 


-*mH 


'(i'-t>'iii')'+/'t»^^''~^'"*'^'"^'*~'^~-^*''"°*'"*"*^ 
-hnH 


V{(«*-«''»»V+/*«'} 


:jr  cosit—nut+D. 


Sx8» 


T  I  D  E  S     AND     W  A'V  :E  Si 

™avS!^  This  js  maximum,  or  jt  is  high  water,  when  i/  -  wx+D-=«,  or  when  <=^ -r^^^ .     The  force  at  the  point  in   .1 


'nSeli  ac'   question  vaiiisheH,  and  the  force  on  each  side  tends  to  draw  the  water  towards  the  place,  when  t^s  -r-*      CaoMB^  3f^ 
celerated  *  ■   •!i:.'S' 

quently,  high  water  follows  the  time  of  the  force  vanishing  by .     As  the  interval  between  high  water  and    ^ 

low  water  is  -r,  it  appears  that  high  water  is  the  next  conspicuous  phase  which  follows  tlie  evanescence  of  forces.  tM 

(326.)  It  appears  here  that  high  water  is  accelerated  by  tne  time  — ,or  .;— ^-= — z  nearly.     If  then  there  were 

Theaccelc-  ^^o  forces  acting  at  the  same  time,  one  depending  upon  it—mx  and  the  other  depending  upon  (i  — i")/— mjr, 
ration  ii  f 

gretter  for  the  tide  depending  upon  the  former  would  be  accelerated  by  — ^  and  that  depending  upon  the  latter  by 

a  tide  of  i«-i.^T7i*' 

unM,        p — lit — jr~i-     The  tide,  therefore,  depending  upon  (i—t")<-mx  would  be   more  accelerated  that  that  de- 

pending  upon  it-  mx  by  ~ — ^—^ — ;— -  -  ^   \    ^  or  (if  t"  be  small)  /x  7= — -—775.     If  *'— v*  w«  be  small,  this 

may  be  large  enough  to  be  very  sensible.     We  shall  hereaRer  find  that  this  conclusion  is  most  important. 

(327.)  4th.  If  the  water  be  so  deep   that  r'w*  or  gkw?  is  greater  than  i*,  the  fluctuation  in  height  or^, 

-A--— =7-—; — <v.  .  ..^  .a{(r'»w'— i*).cost<— mr+/i.sint7— mr}.      Making  tan  D'=-~^^| — =,  this  becomea 

A*«iH  — — ■    ?:!' 

-jm — ; — » xu    i*  SI  <^os  it—nix—'D'.     This  is  maximum,   or  it  is  high  water,  when  j7  — mjr-iyssO,  or  i^i 

. — ,  which  follows  the  time  of  evanescence  of  the  forces  by  -r.     In  all  cases,  therefore,  the  conspicuous 

t  i 

phase  which  next  follows  the  evanescence  of  forces  is  high  water. 

(328.)  5th.  Suppose  the  coefficient  of  force  to  be  variable  and  equal  to  H  +  H'.cos  /V,  i'  being  smalL     Then 

H'      -    ir      

CoeflBcient  ^^^  force  =(H  +  H'.cp8rO .sim7—w?x=H. sin /^—i?iT4- --- sin  {i-\-i)  t  —  mx-^—  ^\w  (i  — /') /— mr, and  theex- 
of  force  .       c      tr  . 

supposed     presbion  for  K  JS 
variable.  -A-mH 


'Wvn':Jn^  {{(HO*-i^m'}.cos(?T7y73;.;?-^(/+0.-n  (I+rjr:;;^^! 

-{(/^,Y-t;«J|^.*^/'«.(^-/y«'2  jiO-O'-t-'w''}  .COS  (i-i')<-wx-/(/-0  sin.(«-.i')/-'w4. 


Suppose /so  small  that  its  square  may  be  neglected.     Then  K  becomes 
AtwII kfimll 


—  mx 


—  i — — -^  cos  U-mx-\-—^ — ^--  sill  it 

1  ^'^'H'  TT— 77- 1    kf(i^i^)mU'     ,    — -T^ 

Expanding  these  expressions  to  the  first  power  of  i\  and  omitting  the  general  multiplier ,  the  whole 

may  be  put  in  the  following  form  . 

(      ,  H'         ,,      .W  i'iSi'+v^nn  .     ,^         r 

I  H                    H      (r  — t'*7;r)*             ) 

I  oil'        /?        .    ,    ,        fi  IV       ft                I         

I  H    r  —  v^iiv               ir  —  x^^irr  H    1^— r^w*            ( 

(329.)  On  any  given  day  (in  treating  of  the  tides)  i't  may  be  considered  nearly  constant.     Regarding  the 

efficients  of  cos  it  —  mx  and  sin  H—mr  therefore  as  constant,  the  greatest  elevation  and  depression  of  the  water  ( 

that  day  will  be  expressed  by  the  square  root  of  the  sums  of  their  scjuares.     Expanding  the  squares  on  the  sup-^ 
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nd  H'  H'  Tides  and 

k  i  pontiOD.  th«jt  •==:  is  small,  and  taking  only  the  first  power  of  -r^-,  the  first  power  of  f,  the  first  power  of  t",  and  the     Waves. 
^  t;:  *j(»'.  "        H  H.  "  "^  ji-^-l  - 

V^  eombmation  of  these  first  powers  (a  process  which  is  legitimate  for  showing  the  combined  effect  of  friction  and 
i^'  Wiaihle  coefficient,  although  the  square  of  any  one  of  these  quantities  is  rejected),  we  have  for  tbo  square  of  ele- 
^?j^  nation  or  depression 

.^.:  =l+_  cos  ,t+2f^.—-^^s.n  ^/, 

aaii  ihe  expression  for  the  greatest  elevation  or  depression,  restoring  the  factor,  is 

The  day  on  which  the  r;se  or  fall  is  greatest  is  determined  by  making  the  quantity  within  the  brackets  maxi- 
mum, or  making  cos  i'<+  ^-r^ z — 575-  sin  {t  maximum.     This  will  be  when  tan  iU  or  i't  s=    ]}     .    ,x«  >  or 

when  t  =  ^J — T—szT'    But  the  variable  force  is  greatest  when  te:0:    Therefore  the  irreatest  tide  follows  the 
(r— V  wO 

greatest  force  bv  the  time  "^-^ — z — r-7.  This  appears  to  us  an  important  result,  and  one  which  no  other  theory  has  Greatest 
*  ^  (*•— r'77i*)*  tide  occurs 

obt^ned.    The  equilibrium-theory  of  tides  necessarily  makes  the  tides  to  be  greatest  upon  the  same  day  on  which  »ome  time 

the  force  Is  greatest.    Laplace's  theory  (93.),  and  the  theory  of  waves  in  canals  without  friction  (288.)>  give  J^^^L^^ 

the  sameTesuU.    But  here  we  Bnd  a  retardation  accounted  for  by  friction ;  and  moreover  this  retardation  is  con-  ^gt  ^rce. 

alderable.    For  the  alteration  hi  the  time  of  any  high  water  was  found  (326.)  to  be  -r ,  or  -—:^—  :  here  the  re- 

i         r—vhr 

/*(t*+i?**w*) 
tardation  in  the  time  of  the  greatest  tide  is  — --  -^| — — ,  or  is  equal  to  the  alteration  in  the  time  of  high  water 

X  -z — ^7—.'     ^Vhen  i*  is  not  much  greater  than  v*m*  or  gkm\  or  when  the  depth  is  not  much  less  than  that  in 
i*—  tr  wr 

which  the  free  wave  would  move  as  rapidly  as  the  forced  wave,  this  multiplier  may  be  considerable,  and  (for  the 
tides)  the  retardation  may  amount  to  one  or  several  days. 

(330.)  If  the  term  H=0,  or  if  the  coefficient  of  force  be  merely  H'.cos  f/,  the  expression  for  K  is 

kmWif  1  1 ^\         .;,^/  Ai-O         .        jXi  +  0       \  .     .,\ 


2     \\       (i—i')"— t- w*    (^-f«)— 't^wV  \{ii-ry-v*7n*\^     {{i+i'y-vWyj  ) 

If  i*  be  small,  this  is  nearly 

fcmW    (  ..       .i'(3»*+r«m')    .    ..] 

•5 -—r)  -  cos  t  t—f.  -~ —  sm  I'i  \  cos  it—mx 

+•5 r-T^^r*-  T*«  sm  a  +  - — —;  cos  I'tK  sm  U^mx. 

The  square  of  the  elevation  or  depression  upon  any  day  (regarding  i't  as  constant)  is  the  sum  of  the  squares  of 
the  coefiicients  of  cos  it—mx  and  sin  it-^mx;  which,  omitting  the  factor — ,  and  taking  only  the  first  power 

cos*  i't  + 7-7-,  sm''  i't  +/  {  —-5 --^r;; --5 -,— -  I  Sill  2  V  .  COS  i't 

u^ which  the  second  term,  as  depending  on  the  square  of  i^  is  to  be  omitted.     Thus  the  expression  becomes 

cos*  it+J,  -r-j i—^T  sm  tt   cos  I  ^ 

(r—v*nry 

^*o«e  maximum  value  occurs  when  tan  2*'/  or  2i'/=-^7- — ,    ,,,  -,  or  /==  -:r— t— s;^  "=*  before. 

(i* — v^nry  {i  —  r*m*)*^ 
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TidcB  and       (331.)  It  is  to  be  remarked  that  the  slower  the  recurrence  of  the  tide  is  in  proportion  to  the  space  whidi  it  V 

^^'^^^*     passes  over  (that  is,  the  smaller  i  is  in  proportion  to  vm),  the  greater  is  the  retardation.    Thus  the  lunar  tide  h    * 

^^'^*^'**^  more  retarded  than  the  solar  tide.  ^ 

We  shall  now  consider  some  cases  in  which  the  limits  enter.  ^ 

Tide  pro-        (332.)  Problem. — To  find  the  nature  of  the  tides  propagated  up  a  river  of  indefinite  length  communicatiBg  '^^ 
ptgated  up  ^ith  a  tidal  sea,  friction  being  considered,  but  no  tidal  forces  being  supposed  to  act  on  the  river.  ^ 

wh^%h  ^®^®  ^®  ""^^^  *^^  *^®  general  solution  of  (321.)  on  the  supposition  that  the  force  is  0,  and  we  find  for  the  j| 

11  friction,    general  expression  for  X,  tki 

6^{C.cosi7+9X+C'.sin  it+qx]  +r-^  {C'.cos  ii-gjr-C'".sin  it—qx]  m 

where  p*  and  9*  have  the  values  given  in  (320.). 

As  we  suppose  our  wave  to  be  propagated  from  the  sea,  and  to  meet  with  nothing  which  reflects  it,  we  must 
take  only  those  terms  which  depend  on  1/— gj?,  and  therefore  X  becomes 


JV  

Prom  this,  —=:g'^{(-pa'-\'(fi'"),co&it'--qx+(qC''-\-p(y").sm  i^-^j}, 

and  K=— A:—  nearly  =Jtr^'.{(pC"— ^C'^-Cos  U^qx+i-qC'-pC^)  .sin  it'-qx}. 

At  the  sea,  or  where  x=0,  this  becomes  k  {(pC'— gCO-cos  i*+(-9C"-pC*0-8ini^}.  If  we  suppose  the  tidal 
elevation  of  the  sea  to  be  expressed  by  A. sin  n/,  we  must  have  t=n,  /r(pC'-9C'")=0,  *(— 9C"— pC'")=:A. 
SubstitutiAg  these  in  the  general  expression  for  K, 

K=:Ar"''.sin  nt^qxy 
p  and  a  having  the  values  obtained  by  putting  n  for  i.     And  €"=7-7-— — ^,  C^^^r= . ,  .^    ,,  ;  therefore 


^~if(^r:f^*^- 1  ~^-^®^^~9*+p  •  ^^ 


Tidai  dis-    These  expressions  indicate  a  wave  whose  vertical  elevation  and  horizontal  motion  of  particles  diminish  continually 

torbance  (fX 

gradually    as  it  travels  up  the  river.     The  value  of  -;-  or  the  velocity  of  the  water  is, 

diminiihes  (it  ^  * 

in  going  up  „j^ 


thetirer,  ^:^-«^.{9-sin  n^-^x+p-cosw^-gx}. 


The  flow  Now  high  water  occurs  when  sin  nt^qx  has  its  greatest  positive  value,  or  nl^qx= 90^ ;  the  next  mean  eleva- 
ceawst  j^^ 

before  the  tion  will  occur  then  when  rU  -  qx=  180° ;  at  this  time  the  velocity  of  the  water  = — ^ — r =r^.p ;  or  the  water 

water  haB  Hp+9^ 

dropped  ^j||  '^  flowinff  downwards ;  and  therefore  the  direction  of  tide-current  changes  sooner  after  hiirh  water  than  if 

to  mean  ^v  r  •  a*  00 

height.  there  were  no  friction. 

Tide  in  a        (333.)  Problem. — To  find  the  nature  of  the  tides  in  the  river  when  there  is  a  barrier  at  a  certain  distance  a 
river  from  the  mouth ;  other  suppositions  being  as  before. 

•topped  by      !„  this  case,  taking  the  general  solution,  we  cannot  reject  the  first  terms,  because  there  may  be  a  reflecte^^ 
coxuider-'     ^*^^'     And,  moreover,  without  taking  these  first  terms,  we  shall  not  have  a  sufficient  number  of  arbitrary  constaa.  ^S. 
ingfriction.  ^^^  our  conditions.     These  conditions  are,  that  when  *=0,  K  must  =rA  sin  n/,  and  when  07=0,  X  must  =0 ;  ffcr: 
all  values  of  t.     Assume  then 


X=e'{C.cosit  +  qx-\-0.8init+qx]+6'^'.{C'f.cosit-qx-a".smit-qi\ 
K=-k—=^k^'{(pC+qC').cosit  +  qx  +  (-^qC\^pC').anit+qx} 

^ks-^  {  (  -pC''+ (^€''0 .  cos  S^+  (^C'^+pC") . sin  TT^^x }. 
When  x=:0,  K  becomes 

-ifc{(pC+^').cos  i^4-(-9C+pC').sin  it]  -A:  {(-pC'+^C'O.cos  it^-iqC" +pC'") .sin  it]. 

The  first  condition  therefore  requires 

t=n 

pC+^C— pC"+gC"'=0 
-it{-^C+pC'+9C''+pC"'}=A. 
The  second  condition  requires 

i^.\     C.cos  7a+C. sin  9o}4-r^.{C".cos7a+C'".8in<7a}=0 
«"  {— C.sin7a4C'.cos.9a}  +  f*.{C''.singa— C'  cos9a}=0. 
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d  Determining  from  the  last  four  equations  the  values  of  C,  C\  C",  0'^\  and  substituting  them  in  the  expressions  Tidei  and 
u    ibr  X  and  K,  we  find  Wavei, 

i  ^='7{5'>'+^^+2 COS  2,a}  M^-^  ii+^^E+^-'-.^n iJIT^^}  ^^^^ 

sin  2oa  sin  2<7a 

.    where  tan  E=    ^  ,        ^    ,  tan  P=  -5-- — ^-;r— ,  and  therefore  E+P= 2qa, 

Patting  the  quantity  within  the  brackets  under  the  form, 


cos  ttx  {^''^"^.sin  gj?-E-€'*"''.sin  7T— F}+sin  t7  x{€^-^.cos  9jr— E+6»'*-^.cos  ^j-F} 

^  =P.cos»/+Q.sin»/^VPM=Q^.{;;^(^^  cos  '^+^^^  sin  1/}, 

Q 
and  making  ^  =  tan  D,  this  becomes 


VP'+Q".co8«— D; 
and,  substituting  for  P  and  Q,  


If-A      /^'''^'h^'^'+2  cos  2qa - 2qx  — — 


2qa 

(334.)  At  any  given  point  of  the  river,  the  greatest  elevation  or  depression  of  the  water  is  the  coefficient  of 

cos  t*— D.     This  coefficient  cannot,  with  any  values  of  x  and  a,  be  infinite ;  and  in  this  respect  the  result  now 
found  difiers  from  that  found  in  (307.)  without  friction.     The  numerator  of  K  increases  as  x  increases,  only 

when  49. sin  2qa-2qxis  greater  than  2p  (g"^-^' -  g^p*-*?-)  .  which  diflfers  from  the  result  of  (307.).    The  time  tf 
of  high  water  at  any  place  will  be  determined  by  making  <'=— ,  and  the  reciprocal  of  the  velocity  with  which  the 

QrfD      ^S-<5^ 
phase  of  high  water  travels  up  the  river  will  be  -  .-7-.     Since  tan  Drr-,  -—  =  — — — -- — .   Putting  for  P  and 

Q  their  values,  we  find  for  the  reciprocal  of  the  velocity  of  the  phase  of  high  water, 

1_  qi^''-^'-S^'*^)+2p.sm2qa  '2qx 
t"    6%— ^  +  fi»^'«+2cos29a— "29^ 

(Sir 
for  even  when  2qa^2qx=z—f  which  gives  the  second  term  its  greatest  nega-  w'ave 
travelt  up 

gtq  _  £  ti  j  =r  Srp-^&c,  \     Thus,  in  all  cases,  there  is  a  wave  rolling  up 

fte  river.     This  result  is  different  from  that  of  (307.),  as  found  without  supposing  friction. 
(885.)  The  value  of  X,  found  in  the  same  manner,  is 
A 


V(p'-H?')V(^+.-'^+2cos2ga)+^^""'^^^'^^^-^-^"^''^^^»^-g^"H}> 
^  — |) — pg^.cos  2qa-\-qi 
""  9+j)£*P*.sin  2qa-\-q^ 

^tting  the  quantity  within  the  brackets,  or 


jj  _— |)— pg^.cos  2qa-{-q^.sm  2qa         „^pS*^+p^. cos  2qa-\-q^.sm  2qa 

"~  q  +  j)fi^ .  sin  2qa-\-q^ .  cos  2qa    '  ^  -  q^'^+p^.  sin  29a-  gff^. cos 2qa 


cos  i^x(g'""^.cos7X— G— g'^'^.cos  9x4- H)  — sin  t7  x  (s''~'* . sin  ^x— Q  +  £'*-^.sin  qx+H), 
^to  the  form 


. Q' 

P'.cos  it— Q'.BUi  it=  ^P'*-|-Q'*.cos  t7+D',  where  tan  !>'=—, 

^'^d  remarking  that  H— G=— 29a,  the  expression  for  X  becomes 

A       /g«^-«^'4.f»^-^-2c08  2qa^2qx 


k 


V  (p"+9*)  i^-^  r-"-4-2  cos  2qa)  ^  ^°^  "^^  ' 


^^e  time  at  which,  for  any  given  place,  the  water  has  its  greatest  horizontal  displacement  up  the  river  (or  the 
^^•'le  when  the  flow  ceases  and  the  ebb  commences)  is  therefore r.     B 

^^^^r  5,    Therefore  the  end  of  flow  follows  high  water  by  —  r(iy +D). 
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Tideiand                                                            P'Q+PQ'       -(s"^-^--6**"^)+2  sin  2oa— 2aj:.tan  E-G  IJ 

Waves.    Now                        tan  (D'+D)=_zv^T — t^tti  =  —      •  ' 

^^^^^^                                         V     -T          pp'_QQ'        (fi— *'-5«i— «»-)tanE-G+2  8in27a— 2^x  >- 

^  3 

Puttings  for  tan  E  and  tan  G  their  values,  it  is  easily  found  that  tan  E  — G=-  ;  therefore  |^ 


tan  (-D'-D)=y^^*^-^'^>-^^''^"^^"-^'?•^■  ^ 

p(^-tH  _  gSp^-SF-)  +  27 .  sin  2qa^2qx  tiai 

lak 
End  of        B^tii  numerator  and  denominator  of  this  expression  are  positive,  and  therefore  the  end  of  flow  follows  bigh  mb 
uTwi  high    ^^^®*'-     ®"*  "^'  *^®  mouth  of  the  river  5«/^^— g«F'-«i-  is  reduced  to  g^-r"^  nearly,  which  is  large,  and  the 
water  very  numerator  is  therefore  large,  or  the  end  of  flow  follows  high  water  by  a  considerable  time.     Near  the  barrier, 

■oon.  g*'*-^^  — €^-«>*  becomes  4 (pff—pj)  nearly,  and  sin  27a— 277*  becomes  27a  —  290-  nearly,  and  the  numerator  » 

therefore  very  small,  or  the  end  of  flow  follows  the  high  water  very  closely. 

Tides  in  (336.)  Problem. — The  external  force  H.sin  it—mx  acts  upon  the  waters  of  a  canal  which  is  bounded  at  both 

h  ^^^^d      ^^^^'  ^*^  ^"^  *^®  motion  of  the  water,  taking  friction  into  account. 
bo"h  ends?      Here  we  must  use  the  general  solution  of  (321).     It  gives 

ingfricUon.      X==lj.coHii^^^mx  +  M.smU^^^^^ 

where  L,  M,  p,  q,  are  the  constants  whose  values  are  to  be  found  in  (320.),  and  where  C,  C,  C,  C'^',  are  arbi- 
trary. Let  a  and  ft  be  the  two  values  of  x  at  the  boundaries  of  the  canal.  Then  the  conditions  by  which  the 
values  of  C,  C,  G",  C'",  are  to  be  determined  are  that,  for  all  values  of/,  X=0  when  x=cty  and  when  x=^. 

(337.)  The  elimination  presents  no  difficulty,  and  leads  to  the  following  expression.     Let 
£«^-""'-2  cos  2qa - 2^fi+^'^=zB ;  then  X=^ 


L  cos  it  —  mx+yi  sin  it—mx 
L. 


■f  rr(— S'^+'^-^^COS  tY  +  ^x  -  ma  -  9a  +  f''"''.  COS  it +qj!-'m ft +tj ft —^qa+^'-^^cos^  t<  +  <7X-wa+7a— 29/J 

— f^-^'^  cos  it+qx-mfi-qft) 
4-^(— €*"+'*'^.sin  «7  +  7a:-ma— ga+S>"~"'.sin  il+qx-2qa—mfS  +  qft-\-€^^''^.sin  it-^qx—ma+qa—^qft 

- £i"-«»»-+'^ . sin  it-i^qx—mft-qft) 
+—(— r^"^+^^ .  cos  i7—gx — fwa+ 7a + r^^*^ .  cos  ti — 9X  +  2ga  —  mp  -  7/i + s  "'*'"*■'*  cos  1/ —  (y r -- ma  -  9a+29^ 

- r-^ ' •'^-''^ . cos  it-qx-mft  +  qft) 

M  — - 

+— (-fi'^"''^^''. sin  t7— 9J— ma+9a+r^+'^.8in it  — qi+2qa''mft-qfi-\-S''"^^ .sin it-qx - m/  — rya  +  g^/J 

--r"'*+^-'^.sin  t/-.9r--m/3+9/J) 

from  which  the  expression  for  K  will  readily  be  inferred  by  observing  that  K=  — A:  -7- ;  and  that 

dx 

-  A--i-(s»"+-.  cos  h+qx)  =  -k.g^-^'.  (p  cos  h-^-qx—q  sin  bTqx)=:  - k^p^'^.s"*'. cos bTqi+c,  where  tan  c=^  . 
ax  j^ 

The  application  of  c  is  the  same   throughout  (since  — ;?  is  accompanied  by  -q)  ;  but  for  — p,  the  sign  ofth^ 

multiplier  wjf-i-q*  must  be  changed. 

(338.)  The  purport  of  this  expression  will  be  best  understood  by  examining  the  state  of  motion  of  the  wat^^ 
at  the  middle  of  the  canal  and  at  one  end,  its  length  being  supposed  considerable.     Suppose  a'^8  ;  the  value  ^» 

the  divisor  B  will  be  nearly  f^-*'^  First  suppose  r=?^^ ;  then  f^'+'^-^p^zrg"^'"^^ ;    when  divided  by   B  tkri 


2 

_  m  

will  be  small ;  and  thus,  near  the  middle  of  the  canal,  the  expressions  will  be  reduced  to  their  first  terms. 


quotient  will  be  £    « ^*''    ;  and  as  a— ft  is  large,  this  term  will  be  small.      In  like  manner  all  the  other    teriic-« 


X=L.cos  i«-mj4-M.sin  it-mx,  K=-.A:mL.sin  i7— mx+ArmM.cos  it—inx, 

which  are  the  same  as  if  the  canal  were  indefinitely  long.     Secondly,  suppose  j:= a;  then  fp'+j*-^— £«r»-^^ 
when  divided  by  B  the  quotient  is  1 ;  this  term  therefore  is  sensible  ;  but  no  other  term  is  in  the  same  predica^ 

The  tidal     ment     Hence,  near  the  end  of  the  canal,  we  have  only  to  consider  the  following  terms  in  X ; 

motion  is  j^ t^ 

greater  at  L.cosi/— wx  +  M.sinz7— mx—  t;  5'"+^'*^.cosi<  +  ox— 7/ia-flfa  —  ^- £P'+'*-^''^Rin  Z^  +  fyx-mcK— oa  • 

the  ends  IS  B  /  "/    * 

middle.*  *  ^*'*""  which  (remarking  that  p  is  small  and  q  is  not  small), 
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IHdet  and  K=  -Ar .C .fi«'+*'>'+*^(*.cos  0*+M  t+wif+'&^xo.mn  (u-{-bw)t+wx'+d) .  * 

Waret.  ^ 

\,mm^^mf  At  the  mouth  of  the  river,  x'szO^  and  this  expression  becomes  ^ 

-ifcC.€«'+**5'.(*.co8  ^+6u?)/+C'-ti>.sin  (tT+Sp^T+C').  » 

But  the  law  of  the  rise  of  the  sea  is  assumed  to  be  A.  sin  ni+B.     Making  these  expressions  coincide,  we  have 

Ma 

^^•Cf.cos(C'-B)+ArirC.sin(C'-B)=:0,  JtC*.8in(C-B)+ilCu7.cos(C-B)=A.  g 

The  two  last  equations  ^ve  only  the  values  of  C  and  C.     Combining  the  two  preceding  them  with  the  two  mc 
found  in  (341.)  we  have  four  equations  for  the  four  quantities  r,  s.u^w;  and  eliminating  r,  u,  tc,  we  obtain 

a  biquadratic  equation  for  j.  Then  tr=--~ —  o./'A'  Without  going  through  the  solution,  we  will  onlj 
remark,  that  when  b  is  small,  a  solution  may  be  obtained  which  will  allow  a  negative  value  — /=  - — ^  to  be 
taken  for  s ;  that  then  w  has  a  negative  value  -^tdzz  — r ;  and  that  the  elevation  of  the  water  is  then  expreaaed 

by  """ 

A. f "•'•'. sin  ni-^u/jZ+B. 

Tliis  elevation  is  above  the  mean  level  of  the  river  at  that  point.  But  the  mean  level  there  is  higher  than  that 
of  the  sea  by  j/.sin  a.    Therefore  ihe  surface  of  the  river  is  higher  than  the  mean  level  of  the  sea  by 

jr'sin  a-f  A.ff"''''.sin7if-t«;'a'-i-B. 

Low  water  (343.)  At  low  water  at  anyplace,  sinn/— ic/x+Brr  — 1,  and  therefore  the  elevation  of  low  water  at  aiiy  plaee^ 
in  the  river  above  the  mean  level  of  ihe  sea,  is  j/  sin  a — A .  s"'''.  The  elevation  of  the  high  tide  of  the  sea  above  its  m«nin  levri 
™*y  *>«  is  +  A.  The  low  water  then  at  a  point  up  the  river  will  be  higher  than  the  high  water  of  the  sea  if  y  sin  a  —  Ar^** 
hi  h  wttw  b^  greater  than  A.  As,  by  increasing  j-',  j/  sin  a  may  be  made  as  great  as  we  please,  and  As""*  as  little 
iii^thewa.'  ^  ^^  please,  it  is  evident  that  a  point  may  be  found  where  this  condition  is  satisfied.     The  circumstance  that 

low  water  on  a  tidal  river  may  be  higher  than  high  water  on  the  sea,  paradoxical  as  it  may  appear,  is  theref«»e 

a  simple  consequence  of  theory. 

(344.)  We  shall  conclude  with  the  following  Problem.     The  water  being  in  the  state  of  undulation  represented 

by  X=L.cosii— mjT,  the  forces  which  have  maintained  it  in  that  state  suddenly  cease  when  t:=za:  to  find  the 

subsequent  motion  of  the  water. 
Motion  of       (345.)  It  is  evident  that  there  can  be  no  such  multiplier  as  s"  in  the  expression  for  X,  since  there  is  none 
water  lup-  such  when/ =ce.     Let  therefore 

Sdl?^^  X=2.C.«''.co8(u<+trj)+2.C'.€'*.sin  (u/+ii?j). 

^****'     It  is  plain  that  w  must  =  +  m.     This  restricts  the  assumption  to 

X=C.s''.cos(u/+nij)  +  E.r'.cos(t//-fiijr)+C'.r'.sin(w/  +  mj)  +  E'.g".sin(«/— wij). 
We  have  first  to  find  r  and  u.     The  general  equations  become  r* — tt'=  — /r — i»*m* ;  —  2ru==/w.     From  the  second. 

r  =  — ^.     Substituting  in  ihe  first,  •y—*^+t'm*=tt*,  or  w=.y/ (  ^**''**— T  )"     '^^^  ^^^  special  conditions  to  be 

rfX 
satisfied  arc,  that,  when  /=:0r,  X  must  =L.cos  i/.cosmjr+L.sin  t/.sin  mx,  and  --r--  must  =  —  iXi.sin  i7.cos  wn9 

at 

+  ih .  cos  it .  sin  mx ;  or  X  must  then  =  L  cos  ia .  cos  mjr+ L  sin  tor .  sin  mx^  and  —i-  must  tlien  =:  *-  iL .  sm  ia .  cos 

at 

+  iL  cost'ce.sinmx.     Comparing  these  with  the  quantities  deduced  from  the  assumed  expression,  we  have 

r*  cos  ua  (€  +  £)  +  «'•  sin  ua  (C'+EO  =L  cos  ia 

t*  sin  ua  (E-C)  4-g'-cos  wa  (C— E^)  =L  sin  ia 

f"  (r  cos  ua — u  sin  ua) .  (C  +  E) + 5^  (r  sin  i/a + u  cos  Uoc) .  (C + E') = — iL  sinicr 

6"  (r  sin  U2f  + 1/  cos  ua) .  (E  —  C)  +  fi"  (r  cos  ua — u  sin  ua) .  (C—  E')  =     tL  cos  ia. 

From  the  first  and  third,  C  +  E  and  C'+E'  are  found  ;  from  the  second  and  fourth,  E  — C  and  C— E'arefoun* 
and  from  these  C,  E,  C,  E',  are  found.     Then  the  expression  for  X  is 


The  mo- 
tioniwill 


dbnUdth  ^  •  •  {C.cosu/+wu7+E.costt/-fwx+C'.sin  u/+mj?+E'.sm  ut-mx]. 

lapidly.  .^ 

The  multiplier  s  «  shows  that  the  oscillations  will  diminish  rapidly  and  will  therefore  soon  become  insensible. 


TIDES     AND    kW  AVE  S.  889* 

li 

^       (346.)  ThefuncUon8ff*''.™7T,  €^^(u<±mT),  «^+«.^*^(u/4-tca:),  are  in  their  meaning  and  application  ^ij^^^ 

CKScUy  analogous  to  the  simpler  expressions  which  we  have  used  to  represent  the  free  tide- wave  in  (291.)  and 
the  articles  which  follow  it. 
7. 

•  Subsection  7. — Theory  of  Waves  upon  Open  Seas, 

(347.)  We  shall  now  point  out  the  form  which  the  investigation  assumes  when  the  motion  of  water  in  space  of  Equations 
tluree  dimensions  is  considered.  fo'  iT***^!- 

Let  «  be  the  original  horizontal  co-ordinate  of  any  particle  measured  at  right  angles  to  *,  and  Z  the  displace-  ^ewdon^^ 
ment  of  that  particle  in  the  direction  of  x  at  the  time  /,  y  being  the  vertical  ordinate  as  before.     Then,  nearly 
as  in  (145.),  we  shall  find  the  following  equation  of  continuity  : 


--^^^;.(f-f  )<-"-'. 


where  i  is  the  value  of  Z  corresponding  to  the  bottom. 

And,  nearly  as  in  (147.),  we  shall  find  the  two  following  equations  of  equal  pressure  (no  external  force  being 
supposed  to  act) : 

We  shall  not  attempt  to  solve  these  equations,  except  in  the  case  where  the  depth  is  Uniform,  and  where  the 
oacillatioiis  are  of  uniform  period  (as  in  all  the  preceding  investigations).  And,  even  with  these  limitations,  we 
sbaU  find  our  solution  exceedingly  restricted, 

(S48.)  Assuming,  then,  the  same  function  of  y  as  that  which  has  occurred  in  the  preceding  investigations, 
(Am  propriety  of  which  will  be  proved  by  its  satisfying  the  equation  so  as  to  make  the  solution  possible  as  re- 
Ipffds  the  other  co-ordinates,  with  the  utmost  generality,)  and  assuming  the  same  relation  between  m  and  n,  and 
;  our  expressions  multiply  cos  nt  fthe  same  investigation  applying  in  all  respects  to  sin  /i/,)  let  us  suppose 


X=rU.(f^+r^.  cos 71/, 
Z=V.(€^-hr"*).  cos  «/, 

V  and  V  being  functions  of  x  and  z  only, 
flwefore  -  f   ^  (y  to  ;•)  =  J/l^  +^\(- f-*-6-* +«-»+.-*»). cos n<. 

•^  '     -'''=£(^+^)  <'----)— '■ 

tlwrefore  -^fK -  I     -^tt  (V  ^^  ^)  >  having  regard  to  the  equation  7i"  (£'"*+£""^)=5fm  (£"•*-€""*),  becomes 

A)fio  ^=-nnJ.(r'+f-^.cosn/,  ^=  -n*V.(r'+f-*).co8n<, 

BcQce  tbe  equations  of  equal  pressure  become 

-n*U.(5"'^+€-'-0.cosnte  ^.^f^+^j^.(e^+r^).cos  nt, 
fnax\axaz/ 

«r 

„,     d  /dU  .  dV\    „ 
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equations  wliich  are  of  the  most  general  kind  for  the  determinalion  of  U  and  V,  and  which  are  cleared  of  y«DdC-   S 
(349.)  If  we  differentiate  the  first  of  these  equations  with  regard  to  x,  and  the  second  with  regard  to  x,  and  "Wi 

then  add  them  together,  and  if  we  put  W  for  -^ — h-r-j  we  find  M 

It  will  be  remarked  that  W  is  proportional  to  the  &ctor  of  cos  nt  in  the  expression  for  K,  so  that,  if  we  comld 
solve  this  equation,  we  should  at  once  obtain  the  expression  for  the  elevation  of  the  wave  (supposed  statUmary) 


dVf 


And  as  m*U=: -r— ,  m'V=- 


dW 


dz 


at  every  point, 

completely  known. 
Fonn  of  so-      (350.)  There  are,  however,  great  difficulties  in  the  solution  of  this  equation, 
^"u^         our  purposes  would_be  W=P  cos  Q,  P  and  Q  being  functions  of  x  and  z 


,  all  the  circumstances  of  the  motion  of  the  water  would  be 


The  most  convenieat  form  for 
If  we  could  obtain  this,  we  conld 
would  be     ^^  obtain  another  W'=P  sin  Q ;  and  combining  the  former  of  these  as  factor  with  cos  nt  and  the  latttf  wUk 
desirable,     sin  n/,  we  should  have  for  the  value  of  K 


(f^-r^  P  (cos  Q.  cos  »<4-sin  Q.  sin  ni) 

m 

= .  (f«* -£-«»). P.  cos nT^, 

m 

and  the  equation  determining  the  position  of  the  ridge  of  wave  at  any  time  t  would  be 

Q= constant. 

But  the  general  solution  of  the  equation  in  this  form  does  not  appear  practicable. 

(351.)  There  are  two  limited  solutions  (and  perhaps  others)  which  may  be  easily  shown  to  satisfy  the 
The  first  may  be  interpreted  partially  ;  the  second  completely. 

1st    Let  W=:0(r),  whereV  =  J{(x-a)«+(r-m.     Then  ?^  =  ^ .  $^  =  0'  (r)  .  ^^=^ :   ^ 

^*^'  ax         dr     dx  r         dr 

t^  +  -, .  (C?)  _  *;^)  .  I  =  stiL)  +  (^„_  tM)  <fz^    staiu,,,  ^ 

m^  (^"  (,)  «  ii^y^JI^^     SubsUtuting  in  the  equation  m« W+  ^     ^ 


dj^^  d:^ 


Similarly 
=:0,  we  obtain 


m'*(r)+^  +  0''(r)=O. 


Solution      The  solution  of  this  equation  is  the  following,  in  which  the  letter  S  is  put  to  denote  the  definite  integral  bet^ 

expressing  the  limits  0  and  r : 

annular 


waves. 


0(r)=C.S,  cos  (mr  cos r)  -f  C'.S„{cos  (mr  cos  t;).log(r  sin'v)} 

where  t?  is  a  new  variable,  introduced  solely  for  the  purpose  of  forming  a  function  which  is  to  be  integrated,  i 
disappearing  entirely  from  the  result,  which  is  the  sum  of  two  integrals  between  definite  limits.    But  the  valueaa 
the  two  definite  integrals  cannot  be  expressed  by  means  of  any  usually  tabulated  quantities,  and  must  be  compa(ri,j 
numerically.    (A  table  of  the  values  of  the  first  integral,  to  a  small  extent,  will  be  found  in  the  Philotopfacai  Jfrf 
gazine  for  January,  1841,  page  7.)     Putting  S'  and  S"  for  the  two  integrals,  corresponding  to  a  given  value  off,  | 
the  most  general  form  for  W  or  0  (r)  will  be 

F.S'.  cos  (n/+FO  +  E".S".  sin  {nt+F"), 

E',  E',  F',  and  F",  being  arbitrary  constants.     It  is  evident  that  this  form  of  W  expresses  a  series  of  circiikr| 
waves  converging  to  or  diverging  from  the  point  whose  co-ordinates  are  a,  6. 

(352.)  The  equation  determining  W  will  also  be  satisfied  by  the  sum  of  any  number  of  functions  ^  (rj^ 
*//  (rj,&c.,  where  r;  =^{(j?-o,)*  -f  («-6,)«},  r.^srVKj'— aJ*+(^— ^/)'},  &c.,  and  where  each  of  the  fundto^^ 

d/  {r\ 

0/1  4>,p  &c.  satisfies  the  equation  m*<t>(r)'\'  +  0"  (r)=0.     That  is,  there  may  be  any  number  of 

of  such  circular  waves,  each  system  converging  to  or  diverging  from  an  arbitrary  centre. 

Solution  (353.)  2d.  Let  W=:A.cos  (ax+fci):  on  substituting  we  obtain  m*— a"  — fc'^O  as  the  only  condition, 

expressing  same  holds  if  we  assume  W'=:A.sin  (ax+bz)  :  combining  the  former  as  factor  with  cos  nt  and  the  latter  ' 
P***^®^       sin  nt,  we  find  for  the  elevation  of  any  parted  the  water 
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^  -l(«--5-)A.co8(«<-ax-fe).  ™-^ 

Tlie  positions  of  the  ridges  of  waves  at  the  time  t  are  determined  by  making  ox+ftrssn^+T,  or  sitZ+Sr,  or        ^"^ 
'   ^ai(±5T,  Ac.     The  ridges,  therefore,  are  all  parallel  to  the  line  whose  equation  is  ax+6z=0.     If  ^om  the 

.  origin  of  co-ordinates  we  draw  a  perpendicular  upon  one  of  the  ridges,  its  length  is  found  to  be  or 

^  ^  ,  Ac,  that  is  V-=^,  — =-^^  &c.    The  distance,  therefore,  from  one  ridge  to  the  next  is  —  :  and  the  ve- 

locity  with  which  each  ridge  travels  on  is  — . 

(354.)     The  equation   determining  W   will  also  be   satisfied  by  the  sum  of  any  number  of  expressions 
A,cos(fii-a^-6;5),A^  cos  (n^—a,,j:-6,;a:),&c.,  provided  that a/+V=»»«:  a,/4- V='w",&c     Each  of  these 

2t 
denotes  a  series  of  parallel  waves  with  the  interval  —  between  one  wave  and  the  next,  the  waves  being  parallel  to 

•By  arintrary  line.  And  the  circumstance  of  the  equation  being  satisfied  by  the  algebraic  sum  of  the  difierent 
Hhrtknia  indicates  ihat  the  elevation  of  the  water  at  the  intersection  of  any  ridges  will  be  the  algebraic  sum  of  the 
efefstions  corresponding  to  each  ridge.  The  same  remark  applies  to  the  sum  of  the  solutions  representing  cir- 
Clkr  waves,  or  to  the  sum  of  any  number  of  solutions  of  boui  these  kinds  or  of  any  other  kinds. 

(355.)  Now  suppose  the  water  to  be  terminated  on  one  side  by  a  straight  boundary  :  let  .the  co-ordinates  be  so  lieflezion 
taken  that  the  boundary  may  be  parallel  to  z;  let  the  corresponding  value  of  j?  be  c;  then,  whatever  be  the  ^^P"*?^ 
vilue  of  2  while  j=c,  the  motion  of  the  particles  of  water  in  the  direction  of  x  must  at  all  times  be  0.     For,  all  TttS^T* 
tlie  particles  which  are  once  in  contact  with  the  boundary,  that  is,  all  those  for  which  a?=c,  must  remain  in  bouSd^. 
eoBtaet  with  the  boundary  ;  that  is,  they  must  always  have  jr=c;  and,  therefore,  X  must  =:0.    It  is  plain 
that  this  condition  cannot  be  satisfied  if  We  confine  the  expression  for  the  elevation   to   the  single   temi 

— i(r*  — r^A.aos(n<— «r— 6z).     For  thenW=A.cos(ax  +  6z),  Wr=  A.8m(aF -h6r):  Uss •.—- 

M  Wl      Cm» 

=— A.8in(ar+62),U'=-^A  .cos(aj+6r);    and  the  complete  value  of  X=:U,cos  n<  +  U'.sin  w/ = 
J^-aa  (ni'-ax^^t) ;  which  is  not  generally  =0  when  «=c.     Sat  it  nuy  be  made  to  satisfy  the  required 

IT 

gpTKT  gttW 

CQsditbn  by  adding  another  term  which  itself  satisfies  the  original  eqoatioir  m^W-h-^^-  +-t-j-=  0.      For  let 
tk  values,  as  increased  b;  tha  new  terms,  be 

W  =A  cos  (ar4-62)+Acos  (2flr— a-r-f-ftr)^ 

W'=Asin  (aar+hO+ Asin  (2ac-— ax+^z) ;. 

V     ^  ,        ^TT  1    dW. 

theo  the  new  value  of  U  or -7-  is 

m*   ax 

—  sin  (ax-hbz) -sin(2iic— ar+6«); 

aad  that  of  U'  is 

r  cos(<w+6«)+— i  cos(2ac— cur+far)  : 


1 


Hd,  therefore,  the  new  value  of  X  or  U.costtf+U'.sinn^  is 


f 


— zsin  (ni-a«-6«)H — ^sin  (n/— 2ac+ar— 62); 
971  tn 


aid  upon  T!^^"g  xs^c  this  expression  becomes 


— — Tsin(w<— oc— ir)+ — ;sin(7i<— oc— 6«) 


wUeh  3=0  whatever  be  the  values  of  x  and  /.  Thus  we  find  that  the  existence  of  one  series  of  waves  and  the 
avomption  of  a  rectilinear  boundary  imply  the  existence  of  another  system  of  vraves,  whose  elevation  will  be 
1  by  substituting  in  the  expression  fi^r  K  the  additional  terms  of  W  and  W,  and  will  therefore  be 

(^— 5-^).A{cos(2ac— ax+62)cosni+sin(2ac— rt«+6z)ainn<} 

=  "(«-*-«— *).A.cos(n<-2ac-|-tfX-6«y. 
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Tides  and  This  expression,  examined  in  the  same  manner  as  before,  represents  a  series  of  parallel  waves,  in  which  the  ^jjM 

^  Waves,     equation  to  the  ridjre  of  every  one  is  —  0x4-^2="'— 2«c  +  t,  &c.,  and  which  are  all  parallel  to  the  line  whole    "^™ 

^^^'^'^^  equation  is  —  ajr+ft«=0.     The  ridges  of  the  former  waves  were  found  to  be  parallel  to  the  line  whose  eqaation  ' 

is  ax-^bz^O,     Hence  the  inclinations  of  the  ridges  of  the  two  sets  of  waves  to  the  boundary  are  equal,  but  they  < 

are  inclined  opposite  ways.     This  is  the  mathematical  explanation  of  the  reflexion  of  waves  from  a  straight  y 

boundary. 

(356.)  The  whole  elevation  of  the  waves  is 

1  ^" 


(^-r-"*)A(cosn^— ajc-6«+cosn/— 2a<?+aj?— ^r); 

m 


which,  when  j?=c,  becomes 


(6**-6--*)  A. cos  ni-ac-62. 

m 

The  coefficient,  therefore,  for  the  undulation  at  contact  with  the  boundary,  is  twice  as  ^reat  as  that  of  ta 

unreflected  wave. 

.            (857.)  In  the  same  manner,  if  we  take  the  expression  for  W  in  its  most  general  state,  putting  it  in  the  fom^ 
ReHexion  ^^       ^^ 

anTk^^  0(jr,2),  we  may  add  to  it  another  term  0(2c— jr,  r),  which  will  satisfy  the  equation  m*W+--j^  '^IT?  ^  ^ 
from  a  _ 

straight       equally    well,  and   which   in   the   expression  for  X   adds  the  new  term  +0' (2c— ar,  ar)  to  the  former 
boundary.    ^0'  (^Xy  2),  the  sum  of  which  is  0  when  j?=c.     And,  as  above,  the  expression  for  K  is 


-—  (^-  ^--*) {0  (r.  *)+*  (2c-x,  0}, 

2 

which,  when  x=c,  becomes (g**— 5"**)  .0  fc,  z\  or  is  double  that  at  the  same  point  in  an  ttnreflec^^ed 

tn 


wave.  The  additional  term  for  W  being  0(c  +  C'-r, «),  and  the  original  term  being  0(c+'—c,2)> '^  ^^ 
dent  that  the  system  of  waves  represented  by  one  expression  depends  on  x— c,  in  the  same  mamier  in  which  ibft 
other  depends  on  c—ar,  and  is,  therefore,  a  reflected  system  whose  form  is  exactly  similar  to  the  form  in  which  the 
original  system  would  have  proceeded  if  not  stopped  by  the  boundary. 

(358.)  Leaving  for  the  present  the  consideration  of  the  motion  of  the  waves  as  determined  by  the  differei^   till 
equations,  we  shall  consider  one  case  in  which  we  seem  to  derive  some  assistance  from  general  reasoning. 
Form  of  (359.)  Suppose  that  a  tide-wave  is  travelling  along  a  canal  of  large  dimensions,  and  of  variable  depth  ii^k-  ito 

the  crest  of  cross  section,  the  depth  diminishing  gradually  to  both  shores.  (We  may  suppose  the  dimensions  to  be  suck — n  u 
?*2H*^h  ^  *^^o^  ®^  ^^®  English  Channel,  or  any  similar  arm  of  the  sea.)  It  is  evident  that  the  investigation  of  (2ML8») 
nels  ^Ich'  ^^^^  ^^^  ^PP^y  ^^^^  •  ^o^>  ^^  account  of  the  shallowness  of  the  water  at  the  sides,  the  velocity  of  1  -Mxm 
are  shallow  towards  both  sides  to  produce  the  elevation  of  water  there  must  be  comparable  with,  perhaps  equal  to,  the 
near  the  velocity  of  flow  at  mid-channel  in  the  direction  of  the  canal*s  length.  Moreover,  as  the  slope  of  the  botl^CuHD 
•i^**-  is  exceedingly  small,  the  waves  in  every  part  of  the  channel  will  be  travelling  in  nearly  the  same  manner  ^b-a  if 

the  extent  of  sea  of  the  same  depth  were  infinitely  great,  and  will  therefore  travel  with  the  velocity  due  to  ^tJut 
depth :  and.  therefore,  the  ridge  of  wave  cannot  possibly  stretch  transversely  to  the  channel,  and  travel  al  ^cDng 
with  uniform  velocity  lengthways  of  the  channel.  The  state  of  things,  then,  will  be  this :  the  central  par  "^  0* 
the  wave  will  advance  rapidly  (171.)  along  the  middle  of  the  channel;  the  lateral  parts  will  not  ad vanc^^*  w 
rapidly  ;  and  the  whole  ridge  will  assume  a  curved  shape,  its  convex  side  preceding.  When  this  form  is  <^  »cc 
acquired,  it  may  perhaps  proceed  with  little  alteration  ;  fpr  if,  as  in  figure  18,  wc  suppose  two  such  cur""ve» 
exactly  similar,  but  one  a  little  in  advance  of  the  other,  the  space  which  separates  the  wings  of  the  two  cur^^^e^i 
measured  perpendicularly  to  the  curves,  (the  direction  in  which  that  part  of  the  wave  must  really  travel^  3^ 
much  less  than  the  space  which  separates  the  centres  of  the  curves,  and  by  proper  inclination  may  be  less  in  «»By 
proportion ;  and,  therefore,  may  represent  exactly  the  space  travelled  over  by  the  wave  at  that  depth  while  "* 
wave  at  the  greater  depth  travels  over  the  greater  space.  That  part  of  the  ridge  of  the  wave  which  is  nea^<s>t 
to  the  coast  will,  therefore,  assume  a  position  nearly  parallel  to  the  line  of  coast. 

(360.)  Now  the  wave  whose  ridge  is  nearly  parallel  to  the  coast,  or  which  advances  almost  directly  tow»-*d8 
the  coast,  will  be  a  wave  of  the  same  character  as  that  treated  of  in  (307.;.  For  the  slope  of  the  beach  add^  ^ 
the  surface  of  the  sea  a  very  insignificant  quantity,  as  compared  with  the  breadth  of  the  tide-wave,  and  -he 
general  effect  is  the  same  as  if  a  perpendicular  cliff  terminated  the  sea  on  that  side.  Therefore,  for  those  p^*''^ 
of  the  sea  which  are  near  to  the  coasts  the  law  of  (307.)  holds;  namely,  the  greatest  horizontal  displacemen "^  ™ 
the  particles  occurs  at  the  same  time  as  the  greatest  vertical  displacement ;  and,  therefore,  when  the  se^**  *■ 
rising,  the  water  is,  for  some  distance  from  the  coast,  flowing  towards  the  coast,  and  when  it  is  falling,  ^he 
water  is  flowing  from  the  coast. 

(361.)  In  mid-channel,  the  motion  of  the  water  will  be  such  as  is  described  in  (184.),  &c. ;  that  is,  the  w*^**' 
will  be  flowing  most  rapidly  up  the  channel  at  the  time  of  high  water,  and  its  motion  upwards  will  cease  wl^-^ 
the  water  has  dropped  to  its  mean  height. 

(362.)  From  this  there  follows  a  curious  consequence  with  regard  to  the  currents  at  an  intermedin*** 
distance  from  the  shore,  where  the  effects  of  these  two  motions  may  be  conceived  to  be  combined. 

At  high  water  the  water  is  not  flowing  to  or  from  the  shore,  but  is  flowing  up  the  channel.  ^     , 

When  the  water  has  dropped  to  its  mean  elevation,  the  water  is  ebbing  from  the  shore,  but  is  stationary  w£  ^ 
regurd  to  motion  up  or  down  the  channel. 
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water,  the  water  is  not  flowing  to  or  from  the  shore,  hut  is  running  down  the  channel*  Tidei  ftnd 

I  the  water  hiis  risen  to  its  mean  heig^ht,  the  water  is  flowing  to  the  shore,  but  is  stationary  with  regard     Wave*, 
up  or  down  the  channeL  ^""^V^-^ 

Consequently,  in  the  course  of  one  complete  tide,  the  direction  of  the  current  will  have  clmnged  Hevohinif 
I  360^,  the  water  never  having  l>een  stationary.     And  the  direction  of  the  chancfe  of  current  will  be  of  *"otJ<>n  of 
land  that,  if  we  suppose  ourselves  sailing  up  the  mid-channel,   the  tide-current  will  turn,  in  those  piirfs  ^^*^  *"^^ 
are  on  the  kft  hand,  in  the  same  direction  as  the  hunds  of  a  watch ;  and  in  those  parts  which  are  on  the 
and,  in  the  direction  opponic  to  Ihut  of  the  hands  of  a  watch. 
.)  Beyond  this  we  caji  add  little  to  the  Theory  of  Waves  upon  a  sea  extended  in  both  dimensions.     But 
owing  remarks  will  be  found  importanl  with  reference  to  the  method  of  determining  from  observations 
flhc  phenomena  of  tides. 

i)  In  tracing  the  progress  of  the  tide  across  an  extended  sea,  we  cannot  observe  the  dilFerent  waves  a>» 
piose  upon  a  small  piece  of  water.     We  can  do  nothing  but  make  observations  of  the  time  of  the  rise 
^f  the  sea  at  many  different  points  along  the  shores  of  the  hounding  continents,  or  at  islands  in  ditferent 
tthe  sea:  and  when  we  have  thus  ascertained  the  absolute  time  of  liigh  water  at  many  dilFerent  points, 
pre  sufficiently  numerous,   we  may  draw  lines  over  the  surtace  of  the  sea  passing  through  all  ihe  points 
i  high  water  takes  place  at  the  same  absolute  instant.     These  lines  (adopting  the  word  introduced  into  Cotidal 
aim  by  the  highest  authority  on  the  discussion  of  tide'obser\^tions)  we  shall  call  coiidal  Ihics,     Tlie  ^*"^'*  ^^ 
but  the  cotidal  lines  in  diiferent  seas  is  the  greatest  advance  that  has  yet  been  made  in  the  ditcussion  of  ^^^^  **^^** 
nomena  of  the  tides  in  open  seas, 

}  Now  when  the  series  of  waves  is  single,  the  cotidal  lines  correspond  exactly  with  the  lines  marking;"  The  rola- 
lion  of  the  ridge  of  the  wave  at  difFereut  times.     But  when   the  series  of  waves  is  componnd,  it  may  *'^"  ^^'. 
that  the  form  of  the  cotidal  lines  wiJl  not  present  to  the  eye  the  smallest  analogy  with  the  forms  of  the  c^i*j^"|^  ^^ 
>f  the  mingled  waves.    This  will  be  seen  in  a  simple  instance,  lines  .-sncl 

)  Suppose  that  there  are  two   systems  of  parallel  waves  rolling  across  the  sea  at  the  same  time,  the  the  waves 
of  all   the  waves  of  one  scries  being  parallel  to  j,  and  the  ridges  of  all  the  waves  of  the  other  being  ^^^"^  ^vhich 

Jo  :.     The  forms  of  the  ridges,  as  they  might  be  seen  by  an  eye  placed  at  a  sulficienL  distance,  would  *"^y  f '^\^'' 
lersecting  lines  represented  in  figure  19.     The  elevation  of  water  caused  by  the  former  at  the  time  i  obscured 

kpresented  hy  6 . cos  «i  —  ms  :  that  caused  by  the  latter  will  be  represented  by  ii*cosi^/  — pr.  We  have 
le  same  coefficient  tor  /  in  both  these  expressions,  because  the  recurrence  of  tide- waves,  whether  forced 
or  free  waves  introduced  in  the  integration  for  sati^jtying  the  limiting  conditions,  muslbeperioflical  as  the 

I  cause.     But  the  coefficients  of  a:  and  z  may  be  different :  thus,  for  instance,  one  of  these  waves  may  be 
tide-wave,  and  the  other  may  be  a  tree  tide -wave,  in  which  case  the  coefficients  {292,)  will   not 
'ily  be  the  same :  this  is,  however,  immaterial  to  the  present  investigatioa. 
)  The  whole  elevation,  then,  of  the  water  at  any  point  will  be 

^Hl  =  (o  cos  pje+b  cos  mz)  cos  nt+  (a  sin  par + 6  sin  mz)  sin  ni, 

ios  lis  maximum  value  for  that  point  when 

L  ,     a  sin  pT-f6  sin  ms 

%  tan  «/=  — — — — — j- — — — . 

F  a  cos  px-^  0  cos  mz 

KSdon  for  t  determines  the  time  of  high  water  at  that  place ;  and,  therefore,  the  line  connecting  all  the 

I     •»<«..*<.  «  T  .  .      -1,  1       1  .11  ,-       o  sin  pr  +  ^  sin  TWJT 

I  which  it  IS  high  water  at  the  same  instant  will  be  determmed   by  making     ; equal    to 

a  cos  px-^-ttco^mz 

Uity  tan  nf.    Giving  a  definite  value  C  to  the  quantity  nl^  we  have  for  the  equation  to  a  certain 


a  sin  pj'+b  fin  ms  „ 

...     ^- — =tanC, 

ucQ^pi-k-bcosmx 


sin  ms^C^ — r-sinpi-— C. 


)  If  s=ft,  this  equation  becomes  sin  t^i— C  —  — sin p£-C;  whence  m2-C=  -^pj+C,  or  =  -px+C  ±  2^, 
i>jr-|-C  +  4ir,  &c.,  or  ms^€=pr—C±rt  or  ^px— C  +  3jr,  &c.  These  expressions  evidently  represent 
les  of  straight  lines,  making  equal  angles  with  the  co-ordinates :  one  of  them  is  stationary,  (as  C  or  ttt 
ars  from  the  equation,)  and  its  deduction  from  the  investigation  above  denotes  tliat  there  is  no  sensible 
ng  those  lines:  the  other  is  the  real  system  of  cotidal  lines.  The  former  is  represented  in  figure  20  bv 
ible  lines,  the  latter  by  the  single  lines.     In  drawing  the  latter,  we  have  supposed  C  to  vary  successively 

$  each  step. 


If  a<6,  the  first  expression  for  mz^C  is  included  between  the  arc  whose  sine  is -^,  aiid  the  arc 
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produce  a  wave  of  exactly  the  same  kind  as  that  which 
comes  in  contact  with  the  end,  whatever  that  kind  may 
be.)  Thus  the  wave  was  sometimes  observed  after  it 
had  been  reflected  60  times,  or  after  it  had  really  de- 
scribed a  length  of  1200  feet.  Moreover,  the  process 
of  the  wave  was  observed  without  difficulty  at  a  great 
number  of  points  in  its  course, — for  instance,  in  the 
experiment  just  cited,  at  three  points  in  each  length  of 
20  teet,  oh  in  180  points  in  the  length  of  1200  feet.  The 
first  observations  were  usually  made  after  the  wave 
had  run  the  length  of  the  trough  once  or  twice  ;  this 
allowed  many  small  waves  (such  as  apparently  have 
injured  Weber's  experiments)  to  separate  themselves 
and  disappear. 

(390.)  The  method  of  observing  the  time  at  which 
the  crest  of  a  wave  passed  a  given  point  was  most  happy. 
The  flame  of  a  candle,  placed  above  the  trough  and  at 
a  small  horizontal  distance  from  it,  was  reflected  by  a 
mirror  in  an  inclined  position  downwards  to  the  water, 
then  by  the  surface  of  the  water  it  was  reflected  up- 
wards, and  being  received  upon  another  inclined  mirror 
was  reflected  to  the  eye  of  an  observer,  who  viewed  it 
through  an  eye-tube,  furnished  with  an  internal  wire 
and  a  more  distant  mark  for  directing  the  observer's 
eye.  When  the  water  was  at  rest,  or  when  the  hori- 
zontal surface  at  the  top  of  the  wave  was  passing  under 
the  mirror,  the  candle  was  seen  in  the  centre  of  the  eye- 
tube  ;  when  an  inclined  part  of  the  wave  (either  the 
anterior  or  the  posterior)  was  passing,  the  candle  was 
seen  on  one  or  other  side  of  the  eye-tube.  In  this 
manner  the  passage  of  the  highest  part  of  a  wave  whose 
length  was  tnree  feet,  and  whose  height  was  only  one- 
tenth  of  an  inch,  could  be  observed  with  accuracy. 

(391.)  The  length  of  the  wave  was  observ^  by 
adjusting  two  fine  conical  points,  which  nearly  touched 
the  quiescent  surface,  so  that  the  anterior  part  of  the 
wave  would  touch  one  and  the  posterior  part  would 
leave  the  other  at  the  same  instant.  The  height  of  the 
wave  was  observed  by  noting  the  elevation  of  the  water 
in  small  pipes  passing  from  the  side  of  the  trough  and 
turning  upwards  at  its  outside.  We  doubt  the  accu- 
racy of  these  determinations ;  they  are,  however,  less 
important  than  the  determhiation  of  velocity  ;  yet  we 
shall  presently  find  that  fuller  information  regarding 
them  would  have  been  valuable. 

(392.)  Mr.  Russell's  researches,  in  these  experiments, 
were  directed  entirely  to  the  examination  of  what  he  de- 
nominates "  The  great  primary  wave,"  and  which  he  de- 
scribes as  *'  difiering  in  its  origin,  its  pluenomena,  and  its 
laws,  from  the  undulatory  and  oscillatory  waves  which 
alone  had  been  investigated  previous  to  the  researches 
of  Mr.  Russell."  We  are  not  dis]}osed  to  recognize  this 
wave  as  deserving  the  epithets  "great"  or  "primary," 
(the  wave  being  the  .^^olitary  wave  whose  theory  is 
discussed  in  (226.)  &c.,)  and  we  conceive  that,  ever  since 
it  was  known  that  the  theory  of  shallow  waves  of  great 

length  was  contained  in  the  equation  -— -  =:^^'-i-i(195.), 

with  limitations  similar  to  those  in  (226.),  the  theory 
of  the  solitary  wave  has  been  perfectly  well  known. 
Ijeavitig  this,  however,  we  may  state  that  Mr.  Russell's 
experiments  were  all  made  upon  a  single  wave  of  con- 
y'iderable  length,  similar  to  that  discussed  in  (230.)  and 
(232.),  in  which  a  particle  is  actually  moved  a  certain 
distance  by  the  wave  and  then  remains  at  rest  in  a 
position  differing  from  its  original  position.    The  result 


in  (234.)  shows  that  such  a  wave  may  travel,  withoi 
force  to  maintain  its  motion,  provided  it  be  long  ii 
portion  to  the  depth  of  the  fluid  ;  and  provided  t] 
velocity  be  sfaky  k  being  the  depth ;  or  in  other  i 
that  it  can,  wnen  moving  freely,  have  no  other  ▼€ 
than  \/^.  We  are  not  able  to  state  fully  how  ft 
Russell's  experiments  satisfy  the  former  conditior 
Mr.  Russell  was  not  aware  of  the  influence  < 
length  of  the  wave  in  any  case,  and  therefore  ha 
given  it  here.  Supposing,  however,  (as  his  incii 
remarks  imply,)  that  the  length  was  3  feet,  this  I 
may  correspond  to  a  in  the  second  or  principal  te 
the  expression  of  (232.),  and  as  a  has  the  same 
there  which  X  has  in  (165.),  &c.,  we  may  ca 
X=  3  feet.     Therefore,  when  the  depth  was  6  i 

-  =6 ;  when  the  depth  was  4  inches,  7=9,  Ac. 

velocity  is  therefore  (see  the  table  in  (170.))  sei 

not  the  same  as  if  the  wave  were  infinitely  long. 

wave,  therefore,  (in  conformity  with  the  rema 

(235.),)  would  tend  to  split  into  several  waves,  e 

which  would  move  with  its  own  velocity ;  an 

aj)pears  to  have  happened  in  some  instances  (re 

in  Mr.  Russell's  tabic  of  results).     But  the  diflp 

of  velocities  would  be  small,  and  probably  the  ele 

observed  would  be  that  of  the  first  part,  which 

sponds  to  X=:3  feet. 

(393.)  There  is,  however,  another  point  to  b< 

sidered,  namely,  that  the  height  of  the  wave,  in 

of  the  experiments,  bears  a  sensible  proportion  i 

depth.     According  to  the  theory  of  (208.),  sup] 

the  succession  of  waves  continuous,  the  top  of  the 

would  travel  with  a  velocity  greater  than  that  d 

the  undisturbed  depth,  and  even  greater  than  tha 

to  the  disturbed  depth,  and  expressed  by  ^Jgk  x  ( 1 

-        ,      height  of  wave      „   ,    .^ 

where  6:=  T — - — .     But   if,  as  m   conti 

depth  of  water 

waves,  we  refer  our  first  calculation  not  to  the  i 

turbed  depth  but  to  the  mean  depth ;  then  instet 

we  must  put  ^f  1  4-  -  ),  the  mean  depth  ;  and  ii 

O/ 7. 

of  3hk  we  must  put  -—- ,  the  greatest  elevation 


the  mean  beinff 


bk 


Thus   the   last  formula  be 


(394.)  To  examine,  then,  the  general  coincide! 
Mr.  Russell's  results  with  the  theory,  we  have 
ceeded  thus: — We  have  taken  the  abstract  in  pp. 
441,  442,  of  the  Report  of  the  British  Associ> 
having  corrected  a  few  errors  in  it,  and  have  di 
the  experiments  into  groups  in  which  the  depth  i 
water  and  the  height  of  the  wave  are  nearly  equal. 
have  assumed  that  the  mean  of  the  observed  velo 
corresponds  to  the  mean  of  the  depths,  &c.,  an  asm 
tion  which  is  not  rigorously  true,  but  probably  i 
nearer  to  truth  than  any  one  experiment.  We  have 
computed  the  theoretical  velocity  for  the  undistu 
depth  by  the  formula  of  (169.),  &c.,  supposing  X 
inches ;  and  in  other  columns  we  have  altered 
velocity  in  the  proportion  of  1  :  -^14-6,  1  :  ^ 
and  1  :  ^1+26. 
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limitf  afGronp*  In  the  •'Total  Dt?plh** 

of  Mr.  Rufl^irs  Tabic. 

Undit- 

turbed 

de|.1h  of 

Hi'ight  of 
Wavu  iu 

Gbserred 

velocity  in 

feet  p€r 

Velocily 
eom|uit*jtl 

Citmimted 
Vc4t>cUy 

Computed 
Velocity 

Compnted 

Vtjlocjfy 

^ 

Wnier  in 
inchei. 

iucbeft. 

Secoiitl. 

turbttd 
Depth. 

xVH-^. 

•X^f\i■3L 

xv^l-h^^. 

l'05uud  I'lO 

I '000 

0^075 

1-670 

1-629 

1-689 

1*803 

1*747 

1-30 

1*150 

•150 

1-810 

1-744 

1*854 

2*057 

1-958 

309  to  3*23     ..... 

2-963 

•207 

2-860 

2*702 

2*795 

2*972 

2*885 

3*32  and  3-40 

3-080 

•280 

2*960 

2-747 

2-869 

3*099 

2*986 

•  # 

4-00  to  4-31 

3-903 

•256 

3*310 

3-016 

3*114 

3-300 

3-208 

5-20  to  5-50  (excluding  5*21) 

5*088 

■252 

3-758 

3-303 

3*384 

3-540 

3-463 

6*40  to  665 

6*220 

•304 

4-094 

3-495 

3 -.579 

3-742 

3*662 

7-42  to  7-10 

7-040 

•474 

4*406 

3-597 

3-716 

3-943 

3-831  1 

EXPERIMENI 

♦S  IN  WHIC 

H  TBI  Height  op  the  Wave  ii  largb. 

I    20 

1*000 

0*200 

1*760 

1-629 

1*785 

2  061 

1*928 

1-62       ....... 

1-300 

■320 

2-060 

1-858 

2*072 

2*446 

2  267 

219 

1*900 

*290 

2*300 

2-217 

2-380 

2*677 

2*5.33 

3-35  to  3-41     ..... 

2-960 

*420 

3*010 

2-701 

2-887 

3*225 

3-061 

3-50  to  3-61     ..... 

3*020 

532 

3*080 

2*724 

2*954 

3*368 

3*I6S 

3-69  to  3-97 

3  007 

•830 

3*252 

2*719 

3*072 

3*677 

3-388 

4*40  10  4*75 

.  3-910 

0-625 

3-505 

3'018 

3*250 

3  671 

3-467 

5'2l 

3-S70 

1*340  . 

3' 820 

3*007 

3-488 

4*293 

3-911 

5'6I  lo5'82 

5-070 

0*692 

3*970 

3*300 

3  518 

3*917 

3*723 

• 

G-15to6'40 

5*080 

M60 

4*170 

3*302 

3-659 

4*286 

3*985 

6-69  to  7*20 

6*034 

0*823 

4*262 

3*468 

3*697 

4-117 

3*912 

I 

7-74ta8-00 

6*946 

0*S84 

4*497 

3*586 

3-808 

4*216 

4-017 
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^395.)  The  experiments  whicli  are  ino*;t  favourable 
for  determining^  the  influence  of  the  height  i>f  the  wave 
»rc  tKo^e  of  the  f^econd  g^roup.  If  we  compare  the 
column  of  **  Velocity  computed  ixjr  undisturbed  depth'* 
wilb  the  column  "  Observed  velncitieV'  we  find  that 
ali  the  computed  velocitre«?  are  too  small  If  we  com- 
pare the  **  Computed  velocity  x  Jl +  />,''  which  is  the 
«aixie  as  that  due  to  the  depth  measured  trom  the  crest 
of  the  wave  to  (he  bottom  of  the  trough,  we  find  that 
9  are  too  small  and   3  too  great.     If  we  compare  the 

"Computed  velocity   x  ^]+2h,^'  which  is  that  de- 
duced from  our  theory  of  (208.),  we  find  that  5  are  too 
sniall  and  7  too  ^eat.     If  we  compare  the  "  Computed 
velocity  x  ^l-f  3  6/*  we  find  that  3  are  too?^mall  and  9 
too  great.     The  comparison  of  the  first  Efrou|i  Icjids  to 
uearly  the  same  result ;    the   numbers  in  the  cor  re - 
^ndin^  columns  being:  —  all  too  f^mall  —  6  too  small, 
%  loo  great  —  4  too  small,  4  too  great  -*  4  too  small,  4 
too  great,     On  the  whole,  therefore,  we  think  oursehes 
fully  entitled  to  conclude  from  these  expenments  that 
t^  theory  of  (-208.)  is  entirely  supported  ;  and  that  (he 
velocity  is  correctly  calculated  by  supposing;  i(  to  be  that 
one  to  the  mean  depth  increased  by  three  times  the 
^«ni-o!^:illation   in  depth,  or   the  whole  depth  from  I  he 
rtest  of  the  wave  increased  by  the  whole  oscillation  in 

(396.)  The  reader  will,  however,  remark  that  the 
*^<yi«ofour  computed  quantities  are  lor  the  most 
J"  I*t  in  the  smali  depi!)s  of  water,  and  the  defect >^  in  the 
^  F^  depths.  We  think  it  most  likely  that  this  is  due 
,  '^^he  dilTerence  in  the  leng-ths  of  the  waves.  It  is  not 
unlikely  that  X  was  less  than  36  inches  in  the  small 
"*l>^-s,  and  greater  thaa  36  inches  in  the  great  depths. 


If  we  hud  calculated  with  such  numbers,  we  should 
have  found  smaller  computed  velocities  for  the  sninll 
depfh'^,  and  s;reater  for  the  great  depths;  and  the 
Mp^reemetit  wilb  the  observed  velocities  would  have 
been  extremely  close. 

(397.)  Other  experiments  of  Mr.  Russell's  were 
directed  to  the  inrjuiry,  whether  the  mofle  of  producing 
the  wave  (in  other  words,  the  Ibrm  of  the  wave)  In- 
fluenced its  velocity  ;  it  was  found  that  no  ditference 
of  velocity  wns  perceptible  with  waves  produced  in  dif- 
ferent ways.  This  is  in  accordance  with  (234.).  Ex- 
j^eriments  were  also  made^  (of  which  no  details  are 
given,)  which  showed  that  the  motion  of  the  particles 
from  the  surface  to  the  bottom  of  the  channel  is  the 
Siame,  and  that  particles  once  in  a  vertical  plane  con- 
tinue in  a  vertical  plane.  These  results  agree  wi^h 
(hose  of  (180,). 

(3f)8.)  Some  experiments  were  made  by  Mr.  Ru j-scH 
on  what  be  calh  a  fiefpifive  wave — that  is,  a  wave  whicli 
is  in  reality  a  progressive  hollow  or  depres.sion.  But 
(we  know  not  why)  he  appears  not  to  have  been  satis- 
fied with  these  experiments,  and  has  omitted  them  in 
his  abstract.  All  the  theories  of  our  IVth  Section, 
without  exception,  apply  to  these  as  well  as  to  positive 
waves,  the  sign  of  the  coeflkient  only  being  changed. 
We  may  remark,  as  a  matter  which  may  be  observed 
(in  some  locidtties)  in  daily  experience,  that  thepha^no- 
menou  of  a  negative  wave  is  giveii  Iti  great  perfection 
by  the  paddies  of  a  steam-boat :  the  first  wave  which 
passes  away  from  it  being  a  hollow  of  considerable 
depth.  W^e  were  first  made  aware  of  this  by  observa- 
tion of  the  (races  made  by  Mr.  Bunt^s  excellent  self- 
registering  tide  gauge  on  the  banks  of  the  Avon,  at  a 
short  distance  below  Bristol ;  but  we  have  since  fre- 
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Tidei  and  quently  remarked  it  iii  the  waves  caused  by  steam- 
s— iTI^  boats  in  other  places,  merely  by  watching  the  fell  and 
^         rise  of  the  water  on  the  river  banks. 

(399.)  Experiments  were  also  made  by  Mr.  Russell 
as  to  the  velocity  of  transmission  of  a  wave  in  a  channel 
whose  section  is  a  triangle.     In  some  channels  which 

3 
he  used  the  breadth  was  -  x  the  depth,  in  others  it  was 


Experi- 
ments in 
triangular 
and  trape- 
loidal 
channels. 


3  X  the  depth  ;  and  one  side  in  all  cases  was  vertical. 
This  construction,  in  conformity  with  the  remark  of 
(222.),  could  not  be  expected  to  give  exactly  the  velo- 
city determined  by  the  formula  of  (220.).  And  it  is 
expressly  remarked  by  Mr.  Russell  that  the  wave  did 
not  stretch  across  the  channel,  but  travelled  in  the 
manner  described  in  (359.).  We  should  therefore  ex- 
pect the  experimental  velocity  of  the  leading  part  of 
the  wave  (or  that  corresjjonding  to  the  deep  side)  to 
approach  more  nearly  than  the  formula  of  (220.)  gives 
to  that  of  a  rectangular  channel  of  the  same  depth. 
This  is  what  appears  in  some  degree  from  the  experi- 
ments, although  their  results  are  irregular.  We  select 
a  few  in  which  the  height  of  the  wave  is  small.  With 
these  we  shall  give  some  observations  made  in  trape- 
zoidal channels.  In  computing  all  these  we  shall  use 
the  following  process.  We  shall  take  the  undisturbed 
depth  of  the  water  from  Mr.  Russell's  numbers.  From 
this  we  shall  compute  the  equivalent  depth  in  a  rect- 
angular channel,  by  dividing  the  area  of  section  by  the 
breadth  of  the  surface  (220.).  To  this  we  shall  add 
double  the  height  of  the  wave,  as  in  (395.),  and  with 
this  sum  we  shall  compute  the  velocity 


Triangular  Cl^annel  H,  breadth  =  ^  X  depth ;  both 
sides  above  the  3urface  of  the  water  being  vertical. 

Undikturbed 
Depth  in 
luches. 

Depth  of 

Equivalent 

Rectangular 

Channel. 

Height 
Wave. 

Computed 
Velocity 
in  Feet. 

Observed 
Velocity. 

Tabular 
abstract 
of  experi- 
ments. 

6-04 
7-04 
7-04 
7-04 

302 
3-52 
3-52 
3-52 

0-14 
0-08 

o-ii 

0-12 

2-60 
296 
2-96 
2-97 

2  85 
303 

3  05 
304 

Triangular  Channel  K,  breadth  =:  3  x  depth ;  both 
sides  above  the  surface  of  the  water  being  vertical. 

4-04 
404 
4-04 

2-02 
2-02 
2-02 

0-10 
0-17 
0-37 

2-39 
2-40 
2-61 

2-05 
2-28 
2-50 

Trapezoidal  Channel  L,  formed  by  pouring  in  one 
additional  inch  of  water  into  K. 

5-00 
5-00 
5-00 
5-00 

3-00 
3-00 
3-00 
3  00 

0-24 
0-42 
0-53 

0-68 

2-85 
2-99 
310 
312 

3-20 
3  00 
2-90 
304 

Trapezoidal  Channel  M,  formed  by  pouring  in  one 
inch  of  water  into  L. 

601 
601 

4-01 
4-01 

0-40 
0-86 

3-22 
3-40 

3-08 
3-50 

The  general  agreement  witli  our  theory  is  at  leait  ^ 
as  close  as  the  agreement  of  the  observations  among 
themselves.     The  mean  of  all  the  triangular  results^  ^ 
and  that  of  each  of  the  trapezoidal  results^  agree  doady  ^ 
with  the  theory.  A 

(400.)  A  series  of  experiments  was  made  in  a™ 
chamiel  of  uniform  depth,  whose  sides  were  vertical  and  ^ 
met  in  a  vertical  line,  the  horizontal  plan  of  the  channel  |, 
being  a  triangle  with  one  acute  angle.  Obser¥atk»8  m 
of  the  height  of  the  wave  were  made  at  three  stations^  ^ 
at  which  the  breadths  of  the  channel  were  in  the  pro-  ^ 
portion  of  4,  2,  1.  According  to  the  theory  of  (254.) 
and  (263.),  the  heights  at  these  points  ought  to  be  m 

1     1 
the  proportion  of-,  jE,  1.     And  this  proportion  very 

well  represents  those  observed ;  the  inequality  being 
sometimes  greater  and  sometimes  less.  Thus,  com- 
paring the  first  and  third,  which  ought  to  be  as  -  :  I, 
they  are  found  to  be  (in  the  different  observations) 


1-5 

:  3-5 

2-0 

:  3-3 

2-0 

:  3-6 

1-25 

:  2-5 

1-5 

:  3-25 

2-0 

:  3-3 

1-0 

:  2-0 

0-25 

:  0-4 

The  velocity  cannot  be  easily  calculated,  the  height 
of  the  wave  being  great  in  the  narrow  part  of  the 
channel ;  but  it  appears,  on  a  general  view,  to  agree 
well  with  that  in  a  rectangular  channel  of  the  »wm^ 
depth. 

(401.)  It  was  always  found  that  the  wave  broke  t! 
when  its  elevation  above  the  general  level  became  br 
equal  or  nearly  so  to  the  general  depth.  The  applica-  ^ 
tiou  of  mathematics  to  this  circumstance  is  so  difficult,  ^ 
that  we  confine  ourselves  to  the  mention  of  the  observed 
fact. 

(402.)  Observations  were  also  made  in  a  channel  Si 
(we  presume  of  uniform   breadth)  whose  depth  dimi-  ™ 
nished  gradually,  the  bottom  being  inclined  at  a  slope  * 
of  1  in  51.    The  height  of  the  wave  here,  in  conformity  Z 
with  the  theory  of  (247.)  and  (264.),  ought  to  be  in- 
versely  as  the  fourth  root  of  the  depth.     The  resulu 
are  irregular,  but  it  is  easy  to  see  that  this  proportion 
agrees  well  with  the  general  mean,  and  that  other  pro- 
portions (for  instance,  inversely  as  the  depth  or  as  the 
square  root  of  the  depth)  would  not  at  all  agree  with  Vm 
it.     Here  too  it  was  remarked  that  the  wave  broke ^ 
when  its  height  above  the  general  level  was  equal  to^ 
the  depth  of  the  water  at  that  place.  ^ 

(403.)  In  confirmation  of  the  last  remark,  observa-^^ 
tions  were  made  on  the  surf  of  the  sea,  a  series  of  rods  W 
being  fixed  in  the  sand,  by  which  the  height  of  tktM 
wave  at  the  instant  of  breaking  could  be  observe^,*^! 
The  general  result  was  that  the  wave  broke  when  vi 
height  above  the  antecedent  hollow  was  equal  to  tl=^ 
depth  of  the  water.     Mr.  Russell,  however,  has  t%,    tji 
stated  whether  this  depth  was  measured  firom  the  me——* 
level  of  the  surface,  or  from  the  bottom  of  the  hollow^^^. 

(404.)  Before   dismissing   these  experiments,  hoT^^^ 
ever,  we  must  allude  to  a  very   remarkable  practic 
fact  which  led  to  the  whole  investigation.    It  had  ' 
accidentally  discovered  that  the  navigation  of  < 
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[a  of  smoU  deplK,  on  which  boats  are  drawn  by 
^  liorses,  could   be  greatly  facilitated    by  inereiusinpf  tbe 
.  fipeed  of  the  boats ;  the  resistance  when  the  velocity 
'Was   ^eM   heing   considerably    less    than    when    the 
Tclocily  was  small.     The  whole  of  the  c  ire  mil  stances 
affecting  this  result  are  most  ably  analyzed  by  Mr. 
Rus^iell  in  a    paper   in    the  Edinburgh  Transact  ions  ^ 
vol.  xjv.     The  follow-in^  fT-eneral  statenienl  will  put  I  he 
reader  in  possession  of  the  principal  facts.     There  is 
one  ptirticular  velocity  (that  defined    by   the  equation 
t^^=^gk}  at  which  a  free  wave  will  travel  along  a  canal 
of  given  depth  A*.    Nevertheless  a  boat  travelling'  along  a 
canals  at  whatever  speed,  will  be  accompanied  by  a  wave 
travelling  with  the  same  speed  ai^i  the  bmit,  whose  niolion 
at  that  f^rticular  speed  is  maintained  by  tlie  horizontal 
pressure  of  the  boat  upon  the  water.    These  two  kinds 
of  waves  are  in  all  respects  analogous  to  the  free-tide- 
wave  and   the   forced-tide-wave,    of  which   we   have 
spoken  frequently  in  Section  IV.,  and   may  with  pro- 
priety   be  called   the  free-canal-fvave  and  the  forced- 
eanai-^m^e.     Now  the  general  Ixict  is  this.     If  the  boat 
mo%es  more  slowly  than  the  free  wave,  the  forced  wave 
J     precedes  the  middle  of  the  boat,  and  the  force  necessary 
vrt,  to  keep  up  the  speed  of  the  bojit  is  (in  proportion  to  its 
velocity)  considerable.    If  the  boat  moves  more  rapidly 
thaii  the  free  wave,  the  forced  wave  follows  the  middle 
of  the  boat,  and  the  force  necessary  to  keep  up  the  speed 
is  (ill  proportion  to  its  velocity)  less  than  in  the  former 
esse.      But  if  the  boat  moves  with  a  velocity  equal  to, 
or   rather  slightly  exceeding,  the  velocity  of  the  free 
wave,  then  the  boat  rides  with  its  middle  on  the  top  of 
the  wave,  and  is  drawn  with  a  force  much  less  (in  pro- 
pfcortiou  to  its  velocity)  than  at  lower  speeds,  and  even 
abfiolutely  less.    And  these  are  the  facts  to  be  explained 
by  our  theory. 

(405.)  The  theory  of  (229.),  &c.,is  snilicient  for  this 
purpose.     Suppose,  as  in  (232.),  the  value  of  X  to  be  0 

wlieni?/-afis<0;andtobe-— ".  -^^ -sm— ^ 

3x\2         a  a 

+-  sin  ~ [when  vt  —  x  is  >  0,  <  a  ;  and  to  be  b 

I  wheo  vt  —  x  is  >  a  :  (in  which  enpressions  t;  is  not  ne- 
cessttrily=  ^^^  but  may  be -any  quantity  whatever). 

&ice.by  (1940,  *H-K= ^—  k^k  —  nearly,  we 

I  ,  a\  ax 

Tx 


of  the  expression  for  the  necessary  force  is  then 
— C\sin^ 


n*--^^ ^,cos— — 


haveK=-i6r  -r-n^— —  sm«    ^      ■    \ 
as:      '^a  a 


This  is  the  ele- 


vation of  the  surface  of  the  water ;  and,  since  it  applies 
unly  from  c/— jr  =  0  to  rf-  r=a,  it  shows  that  throug^h 
tbal  extent  the  water  will  be  elevated,  its  elevation  de- 
weuiiiiig  very  trradually  at  both  extremities  of  the 
^ve.  Now  in  the  expressions  of  (23a.)  and  (234.), 
*uppo*^  a  the  length  of  the  wave  to  be  ^o  large  that 

*^«  terms  depending  on  —  may  be  neglected  :  then  the 

'ipression  for  F,  the  force  which  is  accessary  to  main- 
i*^  the  motion  of  the  i^uve  with  the  velocity  i\  will  be 
«>ttiidtol>c 

5^  *^  /  .       t.v      .  ,  ifivt-x).        r(vt—x) 
3a*  ^  a  a 

.  (406.)  Suppose  now  the  velocity  to  be  less  than 
***%t  q£  a  free  wave,  or   u*  to  be  <  gk.     The  form 


Tidei  and 
Waves. 
The  changes  of  si«:n  of  ^--^v^i^ 
**                          "  Positioa  of 

ii_'                   *       J            It          ,t     1                  .-  .    ir(r/**r)  the  ware 
tfiis  expression  depend  only  on  the  last  term  [sin— ^^ ^th  re- 

**  gmrdtotht^ 

being  always  positive  when  vi-x  is  >  0,  <  a].     For  boat,  eat- 
the  front  of  the   wave,  as  far  as  its  middle,  v(-x  is  P^^^i^^d 

<  2»  — is<  - ,  and  F  is  negative.     For  the  back     ^°^* 

of  the  wave,  vt-x  is  >  ?   lillnf^is  >  5^  and  F  is  po- 
2         a  2 

sitive,  It  appears,  then,  that  the  wave  may  be  retained 
at  this  slow  speed  if  there  be  a  force  resisting^  its  front 
and  a  furce  urging  forward  its  bacL  And  it  will 
therefore  ea.sily  be  conceived  that  (with  perhaps  a 
trifling  chann^e  in  the  wave's  form)  a  portion  of  the 
effect  will  be  produced  by  only  a  tbrce  lirn^n^^  forward 
its  back.  As  the  motion  of  *a  boat  can  produce  no 
force  except  forwards,  it  is  reiulily  been  that  the  boat 
can  produce  the  force  requisite  only  by  following  the 
wave,  Thus  when  the  velocity  is  less  than  that  of  a 
free  wave,  the  wave  will  precede  the  boat. 

(407.)  If  the  velocity  were  greater  than  that  of  a 
free  wave,  or  v*  >  gk,  the  form  of  the  expression  for 

the   force    would    be-f  C  ,siu'  ^^?1^  ,  cos^!^^-l 

a  a 

which  would  be  found  to  be  positive  for  the  front  of 
the  wave,  and  nenrative  for  its  back.  The  force  there- 
fore to  maintain  a  rapid  wave  ought  to  tend  to  accele- 
rate its  front  and  to  retard  its  back.  As  before,  the 
boat  can  produce  only  the  uccelerative  part,  and  there- 
fore must  be  n\H>u  the  front  of  the  wave,  or  must  be 
followed  by  the  crest  of  the  wave. 

(408.)  If  f!*^^k^  no  force  is  requisite.  But  as  we 
have  found  in  the  preceding  instances  that  an  accelerate 
ing  force  on  the  front  and  a  retarding  force  on  the  back 
produce  the  same  effect,  we  may  inter  that  the  com- 
bination of  an  accelerating  force  in  front  and  an  acce- 
lerating  force  on  the  back  will  produce  no  effect,  or  will 
produce  the  same  effect  as  no  force,  or  will  make 
v^=f^k.  If,  then,  the  head  and  the  stern  of  the  catial- 
boat  etiually  urged  the  water,  the  boat  must  ride  on 
the  toji  of  the  wave  to  maintain  this  velocity. 

(4U9.)  But  as  the  head  of  the  boat  urges  the  water 
more  than  the  stern  does,  the  velocity  of  the  wave 
must  be  such  as  requires  a  greater  accelerating  pressure 
on  the  front  than  on  the  back,  or  such  as  requires  a 
pressure  similar  lo  that  treateil  of  in  (407.),  or  must  be 
a  little  greater  than  the  velocity  of  the  free  wave,  in 
order  that  the  boat  may  ride  evenly  on  the  crest  of  the 
wave.     This  is  true  in  practice. 

(4lU.)  Thereisnodifhcuhy  in  determining  the  exact  Tlicorjof 
form  of  the  wave  which  a  given   force  exerted  by  the  I^tj^  wave 
boat  would    produce,  provided   we  supjmse  it  to  act  TnnintJiiii- 
equally  on  all   the  particles  in  the  same  vertical,  the^^.^y'*  - 
wave  being  long.    The  equation  of  (236.),  omitting  the  ^nlrll  ' 


.  dX       ,  if  X 


d'X 


product  of   *7=-and— -r, becomes —-3-  — flJt — p     Ff 

dx         d^  dt"^     ^    dx^ 

we  make  gk  =  v*,  v'  is  the  velocity  of  a  free  wave.  And 
as  F  depends  upon  the  position  of  the  boat,  and  upon 
the  position  of  any  particle  of  water  with  respect  lo  the 
boat,  F  may  be  expressed  by  ^'(vt  —  x).  Thus  the 
equation  becomes 


fbrm. 
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Making  t/<— x=ii,  v't+x:=:Wy  as  in  (197.),  we  have 


4r'«. 


Integrating  this  with  respect  to  ti  and  «;,  as  in  (198.), 
we  have 

Omitting  the  two  first  terms,  which  express  free  waves, 
And  K  =  -^  ^==^^Xvt-x) ;  or  F=zx>^ - j:)= 


t/"— r« 


dK 
dx' 


We  leave  the  discusfdon  of  this  equation  to  the  reader, 
conceiving  that  the  process  which  we  have  used  in  the 
last  articles  is  better  adapted  to  the  general  explanation 
of  the  observed  facts.  We  may  remark,  however/ that 
the  breaking  of  the  waves  attending  the  boat,  in  certain 
cases,  appears  to  be  owing  to  this  circumstance,  that 
the  form  of  the  function  x '  is  such  that  the  function  ^ 
does  not  satisfy  the  equations  of  (229.),  and  therefore 
at  some  point  there  is  an  infinite  force  on  the  particles 
of  water. 

(411.)  We  have  not  yet,  however,  alluded  to  the 
algebraical  circumstances  on  which  the  diminution  of 
resistance  to  the  boat  depends.  For  this  purpose  we 
will  consider  the  velocities  of  the  individual  particles  of 
water.     For  any  particle  this  is  expressed  by 
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minution     ^       26|3t        2ir» 
of  the  re-     _,_.  ^^ —--J  _— u cos 


nistance  to    dt 
the  boat. 


2ir(r<-.r)  .  rv       4t(i^ 

— ^ V^  cos 

a  2a  a 


3Tl2a''       a  a         '  2a  a        i' 

When  vl—J^ia  or  0,  that  is  at  the  beginning  or  end  of 
the  wave,  this  velocity  is 
2^j3ir 

3irl 


\2a  a  ^2al 


When  W— 0?=-,  that  is  at  the  middle  of  the  wave,  this 

2 
velocity  is 


26f3T     . 

3;k^+ 


2xv     Tv)     86r 

'~a'^2i)'3a' 


The  boat,  riding  on  the  top  of  the  wave,  has  its  head 
and  stem  almost  free  of  the  water,  while  its  middle  is 
immersed  in  water  which  is  travelling  in  the  same  di- 

rection  as  itself  with  the  velocity—.    Consequently  the 

velocity  through  the  water,  upon  which  the  resistance  de- 

pends,  isnot  rbutr— -— ;  and  the  resistance  is  there- 
3a 

/        86V 
fore  diminished  in  the  proportion  of  1  •  (  ^  ""  o"  )  • 

To  this  is  owing  the  great  facility  of  drawing  the  boat 
at  the  high  speed,  provided  it  ride  on  the  top  of  the 
wave.  Perhaps  it  may  be  assisted  by  the  circumstance 
that  the  head  being  raised  above  the  water,  or  rather 


being  lefl  by  the  water,  presents  less  of  bluff  reaataoeft  T 
than  usual.  Neither  of  these  circumstances  (the  rapid 
motion  of  the  water  in  the  same  direction  as  the  boat»  - 
and  the  elevation  of  the  boat's  head  above  the  water)  ^ 
prescTits  itself  when  the  boat  either  precedes  or  fbllowa  ■ 
the  wave.  ■ 

(412.)  It  was  remarke<l  that  at  low  velocities  tlie^ 
boat  is  followed  by  a  breaking  wave,  but  that  at  tlie 
advantageous  velocity  there  is  no  broken  wave.     We 
cannot  undertake  to  put  the  explanation  of  this  ftct  in 
detail  into  a  mathematical  form. 

(413.)  Observations  were  made  by  Mr.  Russell  oa  o 
the  velocity  of  waves  in  navigable  canals.  Their  resaha  tt 
agree  generally  with  theory  ;  but  as  the  circumstanoes  ^ 
are  never  so  perfectly  known  as  in  artificial  canals,  we  ^ 
do  not  think  them  worthy  of  the  detailed  notice  which 
we  have  given  to  the  others  in  (392.),  ftc. 

(414.)  Mr.  Russell  also  made  some  observations  on  o 
the  motion  of  waves  of  the  sea.     These  observations  tt 
completely  failed.     Mr.  Russell  was  not  aware  that  the  |* 
velocity  of  waves  depends  on  their  lengths,  and,  in  deq> 
water,    depends  sensibly  on  nothing  else;  and  was 
therefore   baffled   by   obtaining  the   most  discordant 
results.     His  ol  servations,  too,  are  useless  to  any  other 
person,  as  no  attempt  was  made  to  measure  the  length 
of  the  waves.     Observations  were,  however,  made  (by 
immersing  a  glass  tube  to  a  considerable  depth  in  the 
water)  to  determine  whether  the  agitation  of  the  water    ^ 
produces  a  sensible   effect  at  great   depths.     It  wtt^ 
found  that  where  the  depth  was  12  feet,  waves  4  or  ^^ 
feet  long  produce  no  sensible  motion  near  the  bottom 
waves  30  or  40  feet  long  produce  a  very  inconsiderab^^ 
effect.     The  reader  will  see  that  these  results  agree  pe*^ 
fectly  with  those  of  (177.),  &c. 

(415.)  We  shall  allude  hereafter  to  some  of  Ai^K 
Russell's  observations  of  tides.  Meantime  we  slwzi, 
repeat  our  opinion  of  the  great  value  of  the  experimeamt 
which  we  have  abstracted,  but  we  must  warn  %1m 
reader  against  attaching  any  im]>ortance  to  the  theore- 
tical expressions  which  are  mingled  with  them  in  tlie 
original  account. 

(416.)  The  general  phenomena  of  waves  of  the  sea,( 
to  which  we  have  incidentally  alluded  in  several  jMrtsI 
of  Section  IV.,  are  so  notorious  that  it  would  be  usd*** 
and  indeed  difficult  to  produce  authorities.     They   ^'^JJ 
the  great  velocity  of  large  waves  as  compared  with   *h«* 
of  small  ones  (168.);  the  crossing  of  any  number  of 
systems  of  waves  without  obliterating  each  other,  (3^2.) 
and  (354.)  ;  the  power  of  the  wind  to  raise  the  w^'^^s, 
and  their  broken  character  during  the  raising,  (2T  !•) » 
the  power  of  the  wind  to  maintain  the  waves  in  inc^*'*' 
ing  height  from  the  windward  shore,  and  their  sm.^^^ 
character,  (267.) ;  the  reflection  of  waves,   unbro**"* 
from  a  vertical  wall,  (357.)  ;  the  breaking  of  the  w^J** 
on  the  edge  of  a  shoal,  (158.)  and  (248.)  ;  the  brea-1^ 
of  the  surf  on  a  sloping  beach,  (249.)  ;  and  some  otl"*^** . 
We  may,  however,  remark  that  some  treatises  have  B--^^  ^ 
written  expressly  on  the  motion  of  the  waves  of  the       **»< 
embodying  the  results  of  considerable  thought  an&     ^' 
tensive  observation,  and  in  some  respects  worthy  o^"^  , 
reader's  attention.     Among  these  we  may  particul^^'lj 
specify  those   of  De  la   Coudraye,    Bremontier,       ^^ 
Emy.     The  theories  of  these  writers  are  throughoi^^  ^ 
very  little  value,  (as  will  always  hold  with  theori^^^^ 
waves  which  are  not  based  upon  the  mathematical 
pressions  of  the  general  i)roperties  of  fluids :)  their 
servations  are,  in  a  great  measure,  directed  to  the 


oh- 
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^  ileal  eflfect  of  waves,  upon  sea  beaches  and  erections  in  a  similar  breaJdn^  is  observed  about  the  line  of  "  no  Tides  and 

the  sea.     Among  those  which  have  a  bearing  on  our  soundings,"  (that  is,  where  the  water  suddenly  becomes    Waret. 

^  tlieory,  we  imiy  mention  that  the  horizontal  motion  of  deeper  than  600  feet,)  which  at  some  distance  borders  ^"^'N^'^ 

^the  particles  of  water  next  to  the  bottom,  produced  in  the  British  Isles.     We  defer  the  mention  of  the  bore 

shallow  water  by  long  waves  (180.),  is  proved  to  be  and  other  tidal  phsBnomena  (to  which  these  authors 

^    sensible  by  the  disturbance  of  the  stones  and  sand  at  allude)  to  bur  last  Section. 

tKe  bottom  ;  and  that  the  breaking  over  the  edge  of  a        (417.)  The  estimations  of  the  height  of  the  greatest  Height  of 

^    shoal  (248.)  is  stated  as  occurring  on  the  edge  of  the  waves  raised  by  the  wind  (272.),  which  are  scattered  waves  of 

iMoik  of  Newfoundland  when  the  waves  in  general  are  through  the  works  of  different  writers,  are  very  unsatis-  ^®  ***• 

^^igh,  although  the  depth  on    the  shallow  side   is  500  factory.     We  are,  however,  inclined  to  think  that  in  no 

*^  feet,  (that  on  the  deep  side  being  much  greater.)     We  circumstances  does  the  height  of  an  unbroken  wave 

"^^ay  mention,  on  the  authority  of  the  best  charts,  that  exceed  30  or  40  feet. 

Stcnow  VI. — Investigation  of  the  Mathematical  Expressions  for  the  Tides  produced  by  the  Sun  and 

Moon,  considered  as  Waves  in  Canals. 

(418.)  In  our  last  section  we  quitted  for  a  time  the  main  object  of  this  Essay,  in  order  to  show  that  the 
'•suits  of  our  Theory  of  Waves  are  supported  by  experiment,  as  far  as  experiments  on  the  small  i;cale  can  be 
Aund  which  admit  of  comparison  with  them.  We  now  return  to  our  principal  object,  (to  which  the  remainder 
of  the  Essay  will  be  devoted,)  and  shall  employ  the  present  Section  in  investigating  the  nature  of  the  tides 
which  would  occur  if  the  water  were  confined  in  a  channel  of  uniform  section  and  of  simple  form.  The 
theorems  of  Section  IV.,  as  will  appear  from  the  following  proposition,  will  be  applicable  to  this  inquiry,  as 
looD  as  the  magnitude  of  the  disturbing  forces  shall  be  determined. 

(419.)  Proposition. — In  investigating  the  motion  of  the  sea  in  a  narrow  canal,  it  is  unnecessary  to  consider 
thi  forces  arising  from  the  rotation  of  the  Earth. 

The  general  equations  for  the  motion  of  the  waters  on  the  surface  of  the  Earth,  whether  limited  by  fixed 
boundaries  or  not,  are  those  of  (84.),  omitting  the  second  for  the  reasons  given  in  (87.).     They  are,  therefore, 

djjf"            .  c'""  .  «     .     .    .»          ^  dv  Laplace's 

"3^  =  -  '^   "J^i  +  2nr« .  sm  (? .  cos  0 .  —  equatioms 

«^                  a^                                     «^  applicable 

flpiii           „     ,     .    ^          ^du       .    .  .^  ^/'v                                                                      to  fluid*  in 

-J—  =  —  2nr'.sm  6.C0S  6. r*  sm'O.-— -  canal*  as 

dta                                        di  df                                                                well  a«  to 

d    .     .                ^      ^        dv  floidi 

.  =  --(„,)-«,.cotan.-,_  _.„,^^ 

3Sb*    f  11  ,  spheroid. 

— I  +  "5frr  Usinflr.cos0+cos<r.sin0.cos«^+w  — j)*— "f— ^ftt'+p   , 

^^Kere  tJ  is  the  terrestrial  longitude  (measured  from  a  certain  fixed  meridian  carried  by  the  Earth)  of  the 
^^*^iginal  or  mean  place  of  a  particle  of  water,  tsr-ft?  its  longitude  as  disturbed  by  tide  at  the  time  < ;  6  is  the 
J^'iginal  angular  distance  from  the  north  pole,  B'\-u  the  same  angle  as  disturbed  by  tide  at  the  time  t\  y  the 
*^pth  of  the  water,  w  its  tidal  elevation  at  the  time  t ;  n  the  earth's  angular  velocity  of  rotation  ;  />''  that  part 
^^  the  pressure  of  the  particles  which  depends  upon  their  motion ;  and  the  other  quantities  as  in  (22.)  and  (82.). 
^Ow  it  is  our  object  to  show  that,  when  these  equations  are  transformed  into  that  shape  which  applies  to  the 
l^otion  of  water  in  a  narrow  canal,  the  symbol  n  will  disappear.  As  this  latter  is  foimd  only  in  the  two  first, 
**  'Will  be  sufficient  for  us  to  show  that  it  disappears  from  the  combination  of  the  two  first. 

(420.)  Now,  in  investigating  the  motion  of  water  longitudinally  in  a    narrow  canal,    putting   /   for   the 
length  of  the  canal  as  measured  from  a  fixed  point  to  any  particle  of  water  under  consideration,  we  want  to 

find  -^,  to  be  used  in  the  same  manner  as  in  (149.)  or  (195.)     To  do  this  by  means  of  the  equations  above, 
dl 

dv"      dv"'  de     dp"'  dzj 
We  must  put  -^r  =-^.-T/  +^'-:rr'     In  figure  29,  let  BT=/,  BT^Z+c/,  T  and  T'  being  two  particles 
dl         dO     (U      uttj     al 

ttpon  a  line  parallel  to  the  axis  of  the  canal;  and  let  6,  cr,  and  0+Sd,  cj+^cj,  correspond  to  the  same  two 
ptrticles.     Then  it  is  evident  that  TU=:b^d,  UT^=b5fj  x  sin  a.     Putting  T,  therefore,  for  the  acute  angle  at  T, 

.    ^    UT'     bacTXsinO  ^    TU      We  ^tsr      sinT    id     cosT     ...       .  .        . 

Wehave,^sinT=^,=— ^^ ;  cosT=^  =-^:  or  _  =^-^^,  -  =.  ^^ .    Usmg  these  as  the  values 

w  -— •  and  -—  m  the  expression  for  —r-,  we  have 
ai         di  dl 

dp'"  _dp"'  dd     dp^  dw 
dl   ■"  de  '  dl       dw'  dl 

=  --r-  (  cosT.  — +sinT.sin0.-7-j +—  f  cosT.sma.cos0.  — —  smT.cos©.  — J. 
Kow  considering  the  motion  of  the  water  produced  by  the  tide  to  be  only  in  the  direction  of  the  canal's  length. 
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TjJ®^^  and  putting  L  for  the  displacement  of  the  particle  in  that  direction,  it  is  seen  in  figure  30  that  bvjsin  6=L.^T,  Tl 

L.sinT         ,    ,,      r        dv       sinT    dL        ,  d*i?       sinT    (?L  ,      ,   .       ,      ^     ^.«.        .    .        .^    J 

'  ,    .    ^  ;  and,  therefore,  -j-  =,    .    .  .  -37,  and  — -  =i— r— ^.-75  (omittmg,  in  the  difierentiation,  tw  ^ 

b.sin  6  at      b.sin  6     d^  rf^*       b.sin  0    d/*  g 

terms  depending  on  the  differentials  of  d  and  T,  because  they  would  introduce  the  squares  of  small  quantities.)  J 

«..,,,_       T        m             L.cosT        ^du     cosT  rfL       ^  d^u      cosT  d*L      ^  ^    .     ,        ,  Oi 

Similarly,  bu=Li.cosT,  or  u=: — ,  and  —  =  -— .— ,  and  —  =    1^     *~^-     Substituting  these  quan-  ooi 

tities,  la 

-~-= — T-r-  .--;-r  =  — r-r   (sincc  b  aiid  r  arc  sensibly  equal). 
dl  0     at  dt 

When  the  This  equation  does  not  contain  n,  and,  therefore,  is  unaffected  by  the  Earth's  rotation :  or,  in  other  words,  it  is 
equations  indiflTerent  whether  we  consider  the  relative  change  of  place  between  the  point  on  the  Earth  and  the  disturbing 
tTcitnSi^  luminary  to  arise,  partly  from  the  motion  of  the  Earth  and  partly  from  the  motion  of  the  luminary,  or  entirely 
the  ccntri-  from  the  motion  of  the  luminary.  (This  does  not  hold  when  we  consider  the  EJarth  as  covered,  in  whole  or  in 
fngal  force  part,  by  extensive  sheets  of  water.)  The  equation,  moreover,  is  exactly  the  same  as  if  the  canal  were  straight. 
does  not  (421.)  Having  established  this  point,  we   shall  desert  this   method  of  investigation,  and  shall  proceed  to 

9^t^T,         ascertain  the  value  and  effects  of  the  acting  forces,  as  if  the  Earth  were  fixed,  and  the  Sun  and  Moon  revolved 
in  diurnal  movement  round  it. 

(422.)  Problem. — The  form  of  a  canal  is  a  small  circle  upon  the  Earth,  of  any  diameter,  and  in  any  position : 
the  luminary  being  in  any  position,  it  is  required  to  find  its  force  upon  the  waters  at  each  point,  in  the  direction 
of  the  canal's  length. 

(423.)  In  figure  31,  let  He  be  the  small  circle,  e  the  point  at  which  the  force  is  to  be  ascertained,  S  the 
place  of  the  luminary  :  take  KF  the  great  circle  parallel  to  the  small  circle,  and  therefore  passing  throu^  E 
the  centre  of  the  sphere :  draw  SN  perpendicular  to  its  plane  produced,  meeting  that  plane  in  N ;  join  EN  l^ 
the  line  EFN ;  take  G  the  centre  of  the  small  circle,  and  draw  GH  parallel  to  EF.  Since  GE  is  perpendicubr 
to  the  planes  of  the  circles,  or  parallel  to  SN,  it  is  evident  that  G,  E,  H,  F,  S,  N,  are  all  in  the  same  plane 
perpendicular  to  the  plane  of  the  circles.  Draw  c*,  en,  parallel  to  ES,  EN ;  join  Ee,  Se.  Let  the  radius  o^ 
the  small  circle,  expressed  by  the  angle  corresponding  to  the  distance  in  arc  between  its  pole  and  its  circumr 
ference,  bea:  let  the  linear  radius  of  the  sphere  be  b;  then  GH = b.sin  «,  EG=b.co8a.  Also  let  ES=sD,. 
ZGES=i8;  then  EN=D.sin/3,  SN=D.cos/3.  And  let  ZHGe=0.  Then,  conceiving  x  to  be  measured 
parallel  to  EN,  y  perpendicular  to  it  in  the  plane  of  the  great  circle,  z  parallel  to  EG,  and  E  to  be  the  origin 
of  co-ordinates,  the  values  of  those  co-ordinates  respectively  are  as  follows : 

For  S;  D.sinjS,  0,  D.cos/3. 

For   e;  b.sin «. cos 0,  b.sin  «. sin  0,  b.cosa  ; 

and,  therefore, 

(Se)«=(D.sin /3  -b.sin  et. cos  0)«-f  (b.sin  a. sin  e)*+  (D.cos i8— b.cos  «)« 

=  D«  -  2Db  (cos  /3.C0S  a  4-  sin  )8 .  sin  a .  cos  0)  +  b*. 

(424.)  Now  the  force  which  the  luminary  exerts  upon  the  solid  part  of  the  sphere  is  the  same  as  if  the  wKo/e 

S  S 

matter  of  the  sphere  were  collected  at  E,  and  may,  therefore,  be  represented  by  or  —-  in    the   direction 

g 
ES.     The  force  of  the  luminary  upon  the  particle  at  e  may  be  represented  by  — —  in  the  direction  cS ;  air  ^y 

S  pE  S  ES 

'       in  the  direction  eE,  and  y^rj-  in  the  direction  es  parallel  to  ES.     The  former  of  these,  by  (279. )i    W^^ 
(Sc)  (^) 

duceS  no  sensible  effect,  and  may,  therefore,  be  put  out  of  consideration.     Hence  we  have 

S 
Force  upon  the  solid  sphere  parallel  to  ES      =fTi» 

S.D 

Force  upon  the  particle  at  e  parallel  to  ES      —  T^^a' 

Excess  of  the  latter  above  the  former,  which  is  the  true  relative  disturbing  force  upon  the  particle  at  f, 

(425.)  This,  however,  is  the  disturbing  force  in   the  direction  es.     If  we  resolve  it  into  two  parts,  ^ 

parallel  to  en  and  one  perpendicular  to  it,  or  parallel  to  eg,  the  latter  will  be  entirely  transverse  to  the  ^^^^'^^^ 
of  the  canal  at  that  point,  and  will,  therefore,  in  our  investigation  be  rejected  :  the  former  will  be  foundB*^=^  ' 
multiplying  the  force  in  the  direction  es  by  cos  sen  or  sin  ft.     Thus  we  have 

Disturbing  force  in  the  direction  en      =  S  f  -—-  —  r—  )  sin  il. 

V(be)«      DV 
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Titles  Diid       (438.)  If  we  put  M  for  the  mass  of  the  Moon,  D'  for  her  distance,  and  /i  for  her  decimation,  the  eorresppiid- 

^"^^'^^"^  ing  quantity  for  the  effect  of  the  Moon's  action  will  be  sin*/x.sin*o.cos  2^.     Observing  that  (if  the  Moon's  ' 

1  9  ^ 

mass  be  supposed  —  of  (he  Earth's)  this  coefficient  is  t  of  that  computed  in  (35.)>  the  numerical  coefficient  is  * 

-  X 0*5959  foot  or  1*34  foot ;  and  the  elevation  of  the  water  is  1-34  foot  x  sin*;Li.sin*J,cos  20. 
4 

(439.)  Secondly,  there  are  the  following  terms  depending  on  nl  and  20 

sin  ff  .cos  ff .  sin  ^ .  (cos  ^. sin  2^  .cos  7i<  —  cos  20. sin  nt) 


.    ^  /"  .  .^     .      .  .  2r  .       ,^    .      ,     2j\ 
— smff.coBff.smc.l  Bui'-.sm  ri/+"r"+ cos'-, sm  wi— ■=-  ]• 


As  before,  the  effects  of  these  two  terms  will  be  represented  by  two  waves,  one  moving  in  one  direction  and  the 
other  in  the  opposite  direction  ;  and  the  elevation  produced  by  both  will  be  represented  by 


or  by 


2^b .  sill  ff .  cos  a .  sin  c 
2A'b .  sin  (T .  cos  «t.  sin  5 


—  siir-. cos «<+-=-  + cos'-. cos Tii — r-  J 
\  2  b  2  b  / 

(cos  c .  cos  nt .  cos  2^ + 5:in  nt,  sin  2^). 


Let  tan  f^z ^  ;  then  the  expression  for  the  elevation  becomes 


cos  0 


Diurnal 
tide;  it 
depends  on 
the  decliuA- 
lion  of  (he 
disturbing 
body,  and 
disappears 
if  the  body 
is  in  the 
equator. 

When  the 
canal  is 
equatorial 
there  is  uo 
diurnal 
tide. 


AVhen  the 
canal 
passes 
through 
the  poles, 
the  tide- 
ware  is  a 
stationar}' 
wave. 


2Ab .  sin  (T .  cos  o- .  sin  3 


X  Vcos*5.eoB*20+sin*20Xcos//^— Y' 


n*b^-4gk 

,.,.,,.,.  J  1     3Sb 
which  IS  to  be  multiplied  by  -^rj . 

From  this  expression  it  appears,  1  st,  that  for  ike  same  place  the  oscillation  of  the  water  goes  through  all  it;;;^ 
phases  while  nt  increases  by  2t,  or  while  the  luminary  goes  round  the  earth ;  it  is  therefore  a  diurnal  tide ;  2hKi 
that  for  the  same  time  the  wave  is  in  all  its  different  stages  for  the  extent  through  which  Y^  varies  by  2r,  «)r 
through  which  20  varies  by  2t,  and  is  therefore  to  be  found  twice  in  all  its  different  stages  for  the  extent  tliro^a^gh 
which  0  varies  by  2ir  ;  or  there  are  two  complete  waves  upon  the  canal,  going  round  it  once  in  two  days,  "wViVk 
an  irregular  motion ;  3rd,  that  the  amount  of  oscillation  is  different  at  different  places  ;  4th,  that,  other  nrr-^mf 
stances  being  the  same,  the  extent  of  the  oscillation  is  proportional  to  the  sine  of  twice  the  luminary's  decIina^^iiiO^ 
and  clianges  sign  when  the  declination  changes  from  north  to  south,  and  vanishes  when  the  luminary  is  ^^         ^ 
equator. 

(440.)  Tliere  are  two  cases  that  deserve  distinct  notice. 

1st.  If  the  canal  is  equatorial,  3=0,  and  the  whole  expression  vanishes ;  or,  whatever  be  the  dcclinati 
the  luminary,  there  is  no  diurnal  tide. 

2ad.  If  the  canal  passes  thrpagh  the  poles  of  the  earth,  c=90°,  and  the  expression  is  reduced  to 

2kh .  sin  «T .  cos  (t    . 

iui — n —  ^^^  n/.sin  20 

or  the  wave  is  a  stationary  wave,  such  as  is  treated  of  in  (187.).     Its  period  is  diurnal ;  there  are  two  waves  al 
existing  at  the  same  time.     The  origin  of  0  is,  in  this  case,  at  the  pole ;  and  there  will  therefore  be  no  ve! 
oscillation  at  the  poles,  (where  20=0  or  360°,)  and  none  at  the  equator,  (where  20=180^  or  540°,)  but  t 
will  be  a  large  oscillation  at  latitude  +45°  (where  2^=90°,  270",  450%  or  630").     An  elevation  in  north  lati" 
occurs  at  the  same  time  as  a  depression  in  south  latitude.     The  origin  of  lU  is  the  plane  which  jmsses  thro 
the  axis  of  the  earth  and  the  axis  of  the  canal ;  and  the  water  is  therefore  in  its  mean  state,  as  depends  on 
diurnal  wave,  when  the  luminary  is  six  ho^rs  from  the  meridian,  and  in  its  most  elevated  or  depressed  u 
when  the  luminary  is  on  the  meridian.     The  elevation  or  depression  depends  on  the  sign  of  sin  a  or  slr^^*  ^ 
declination  ;  it  depends  also  on  the  sign  of  7i*b'— 4.7A:,  which  will  vary  as  the  canal  is  deep  or  shallow. 
(441.)  Thirdly,  there  are  terms  depending  on  2nt  and  20,  namely, 

-cosV .  cos  0 .  cos  20 .  sin  ^nt-^--  cosV .  (1  +  cosV) .  sin  20 .  cos  2n/, 
2  4 


Semi- 
diurnal 
tide,  dif. 
ferent  ia 
different 
parts  of 
the  canal. 


or 


— -  cosV.sin*-.sin  2n/+20  +  -  cosV.cos*-.sin  27i/— 20, 
^2  2  2 


which  produce  two  waves  travelling  in  opposite  directions,  the  sum  of  the  corresponding  elevations  fo   w! 
will  be  represented  by 

1  Arb .  cosV  r        3        3         r  1 


liicli 
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Wavet.     would  not  sensibly  differ  from  ^3-T~i(^+^'  c^*'0>  which  is  the  same  as  that  corresponding  to  the  { 

Variation  of  the  luminary  at  the  time  of  the  tide,  supposing  the  elevation  or  depression  computed  from  that  pod 
of  the  dis-  .f  ^  remained  constant ;  but  the  time  of  high  or  low  water  would  be  sensibly  different.  But  in  reality 
body's^dis-  ^^«  ^^rce  varies  from  change  of  the  attracting  body's  distance  from  perigee  and  of  declination,  its  anguhur 
tance  and  varies  at  the  same  time  :  it  will  be  convenient,  then,  to  consider  the  effect  of  these  two  causes  together. 
of  its  angu-  the  reader  will  perceive  that  in  (427.)  and  all  the  articles  following  it,  we  have  used  nt  merely  to  den 
lar  \el0cit3r  hour-angle  of  the  attracting  body  ;  and,  therefore,  upon  supposing  that  angle  to  increase  irregularly,  w< 

in  (427.)  &c.,  put  a  new  symbol.     Thus  we  shall  put  — j-- — jgj—  .S"i*5  .  sin 2  hour-angle +30 

first  term  in  (441.)  ;   or  — -.  — gj—  sin*  -  .  sin2  hour-angle+2r.     Now  let  e  be  the  eccentricily 

orbit  in  which  the  body  moves  round  the  earth,  ht  its  mean  anomaly,  ut  the  inclination  of  its  orbit  to  the 
equator.  It  its  mean  distance  from  the  intersection  of  its  orbit  with  the  equator.  Then,  as  its  tru 
ascension  may  be  expressed  very  nearly  by  the  formula, 

mean  right  ascension +2e  sin  A/  —  —  sin  2/^, 

its  true  hour-angle  may  be  expressed  very  nearly  by 


and  the  expression  above  becomes 


nf— 2e  shi  A/+—  sin  2lt ; 
4 


--.Sb.sin*-x-=rp  .sm2n<+— — 4e5mA/+-3"Mn«/^. 
A  2       U  b  4» 


2x 
Expanding  the  sine,  and  remarking  that,  when  z  is  small,  sin  2nt+<r-+f  is  expressed  with  sufficient  mcea 

sinf2nt+rr^-\-z.cos(2nt+^\ 
the  expression  becomes 

-?Sb  sin*|  x^^X  {sin  (2ni+^^2e.^(2nt+ht+^\2e.sm  ^2n<-A<+~^ 

•h^  sin(2nt+2lt+^y^  sin(2nt-'2UA 

(447.)  Now  cos*a=l  — sin* ff=  I- «•. sin*// nearly  =1 — --+—- cos2//.     And,  putting  D^  for  th 

distance,    as    in    (22.),     D  ==  D,,  (1— <?,cos  A/)   nearly,     or     ^rr  = (1  +  3j?.cos  A/)    nearly;    t: 

m   =   p  ,  X  f  1 + 3e .  cos  A< + —  cos  2li  j  nearly .     Substituting  this,  the  expression  above  becomes 


"iO  ~^)'  n^-sin*!  x{sin2rt<  +^"1  «'"  2nt+ht  +  '^+^  ^n-lnt-ht+^+j-sin  2«<+2//4 
and    the    corresponding    expression    for    the    elevation    of    the    water,    omitting    the    constant    fo 

cos2/i/+-r — /o    ,  L\nl — Tl.  •  «  cos2n/+A/+-r--f  ,-t 7r;r; — 7-7  . -7r-.cos2n/-A/-f 


4n^b'-4gk  ^  b     (2n+hyb^'-4gk    2  ^     ^  b  ^(2n-/.)*b--4^A: '  2 

1         «■  : 

+7^^ — .  ^iNoi » — r~7  •  IT  •  cos2/i/+2i 
(2n+2/)*b«-4^/r      2 

Expres-  (448.)  Expanding  this  expression  to  the  first  power  of  h  and  /,  and  omittinn:  the  constant  factor  — r 

•ion  for  the        v  -^  r  o  r        a  ^^j. 

eleration  01  2x  2x 

the  tide,      jt  may  be  put  in  the  form  P.cos2n/4--r-+Q.sin2n/+-r-, 
with  force  *  b  b 

Sf" "  ^^„^  p=i+(3  +  ,  !f,"^^  ,)e.coM+(\-,  .yi  ,V'.cos2// 

variable.  ^\       4w-b'— 4<7V  V^     47tV-4^*y 
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lldes  and 
Wrtcs. 


2jr 


mA  tliis  maybe  put  in  the  form  R.co8  2;i<+-r-— -T,  or  R.cos2««+20--T,  wlier    R=-^+Q«=p  nearly, 

•nd  Ts:4«.  sin  Ai  — ~  sin  2li  nearly. 

(449.)  If  the  ma^itude  of  the  wave  had  been  computed  on  the  supposition  that  the  force  was  constant  and 
cqttl  to  that  given  by  the  values  of  D  and  a  for  the  time  of  computation,  the  expression  would  have  been 

l-i-3ccos/«<  +  — cos2/<  jXcos2ii^+-r-.      It  appears,  therefore,  that  one  effect  of  introducing  the 

motions  which  we  have  considered  is,  to  increase  the  term  (in  the  coefficient  of  elevation  of  tides)  which  Modifiea- 

i/q)end8  on  the  eccentricity  of  the  orbit,  or  to  make  the  tide  proportional  to  a  higher  power  than  the  cube  of  tions  to  be 

^he  parallax  (supposing  the  depth  of  the  sea  less  than  14  miles) ;   another  effect  is,  to  dimiiiish  the  term"*^®^^^* 

depending  on  the  declination,  or  to  make  the  tide  proportional  to  a  lower  power  than  the  square  of  the  cosine  ?'"'*P"^** 

o€    declination    (on   the  same    supposition) :    a  third  effect  is,   to    make    the    phase   of   tide    depend  on  ceedScLg'on 

^ thesuppo- 

Sni — 4esinA/+-—sin2//+20  nearly,  or  on  2  true  hour- angle +2^.     The  hour-angle,  however,  is  to  be  •*^°?  ^^ 
2  o  '  constant 

computed  with  an  increased  value  of  ellipticity  of  the  moon's  orbit,  and  a  diminished  obliquity.    The  same 
remarks  apply,  in  all  respects,  to  the  term  depending  on  2/i/  — 2</>,  and  therefore  to  their  combination. 

The  terms  in  the  moon*s  longitude  and  distance  depending  on  the  evection  (which  is  but  a  slowly  varying 
•ecentricity  of  the  moon's  orbit)  follow  the  same  law  as  those  depending  on  the  eccentricity,  so  nearly  that  the 
«^aie  investigations  may  be  held  to  apply  to  them,  without  farther  examination.  The  law  of  the  inequality 
^^kd  Variation  is  a  little  different.     If  the  inequality  in  the  moon*s  distance  depending  on  variation  be  called 

•■^-D.. p. cos 9/,  that  in  longitude  will  be  -f  —  p.  sin 9/,  or  that  in  hour-angle  will  be  — —.  p.  sing/.     Treating 

^Kcse  terms  in  the  same  manner   as  those   above,   it  will   be  found   that   there  is  added  to  P  the  term 

f  3+7-=-; — ^-Tjp.cosgf,  and  toQ  the  term  f-j-hj-^Ti — f-rjp^^^^'-     Th®  second  term   within  each   of 

tkcse  brackets  bears  to  the  first  a  proportion  which  is  not  exactly  the  same  as  that  for  the  terms  depending 
.  e,  but  is  not  very  different  from  it ;  and,  as  the  numerical  value  of  Variation  is  small,  there  will  be  no 
rmble  error  hi  assuming  that  it  is  exactly  the  same.  Thus,  the  remarks  which  we  have  made  regarding  the 
term  depending  on  the  eccentricity  apply  also  to  the  evection  and  variation:  the  term  depending  on  the 
oCUqnity  following  a  different  law.     There  is  no  other  inecjuality  in  the  moon's  motion  worthy  of  notice. 

(450.)  To  examine  the  effect  of  friction,  we  will  neglect  the  square  of  /  in  the  expression  of  (325.)  ;  and 

2 
putting  i  successively  =2//,  2n+/t,  2/i  — /*,  and  2«+2/  ;  t^-=:gky  wi=r-,  and  omitting  the  same  constant  factor 

as  in  (447.),  we  have  the  following  terms  to  add  to  those  at  the  end  of  (447.) : 


/l>*2n  .    o  .  .  2j  .         /b*(27i-i-/i)  e    .    o  .  .  ^.     2j: 

"  iWh^^Agky  ""''''+¥+((2;r+^  •  2  «^"2.f  +  A/+^  FHction 

"^  ^  '  _______^_  taken  into 

/V(2n-/i)  lo      .    ^  .     ,,     2/  /b«(-2/i4-2/)  «'       .    «        ^,      2j:  tccount. 

''(^i:^^^AW  •  2  •  ^"^  ^''^-^^+¥-(W2-0Vr4^«  •  T  •  "^  2.^+2//+^  ; 

'"J'ich,  if  expanded  to  the  first  power  of /i  and  /,  maybe  put  in  the  form  F.sin2«<+-r-+Q'.cos2n/+-i-,  where 

D  .0 

<^=4W-r4p{r +'*    4;W-4g)^  y...nht^[-n+l  -^-__^j  „..«,„  2//}  ; 

^  additional  factor  -— -r -—.  being  omitted,  as  in  (448.).     It  is  easily  seen  that  ' 

4n*l>* — 4^A: 

4/i*b«  — 4^A'    "^  (4n*b*  — 4^Af)'  "'        (4/rb'— 4</Ar)* 

Q  =  Q  X T-^rr-TT+A^  •  7T-«ui     4    '\ie.smA^+/b^/  ;7  ,,,     /..,  w'.sm  2lL 


i 
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Tl 

Tides  and      (451.)  If  we  combine  these  terms  with  those  of  (448. )>  introducing  some  terms  of  the  order  /'afc  and    ^ 

''^"^^'*^^ /*w*/  (which  are  perfectly  insensible),  and  if  we  make         '   ^      ,s=p,     ^  tK«_4  ;^xt  =Pi>  **  ^^  ^  fomid  81 

that    the     complete     expression     fur  the    height    of     the    water     at    any    instant,    omitting    the    faeton^ 

Alteration        ^f .     wVSb'A:    .  ^J 1             .  ea 

which  it      -3(1  -- )  -g-i-  sm  ~  j;^^r:-^C  '"  t 

produces              \        *  /       ••                               ^^  la 

i°p!!^"n.  {cos(2//^  +  2*)-2/ip  .  sin(2/i^+2<^)}  x|l+r3+;^^^;g^— ^ 

+  {8in(2n<+2</.)+2np  .  cos  (2w<+2^)}  X  |(4+ .  .J'_  /  r  )  g  (s'n  A^ - Ap/.cos^O 

May  be  re-      (452.)  The  interpretation  of  this  expression  is  as  follows : 

Sy^ua^^  The  tides,  as  affected  by  friction,  may  still  be  computed   by  the  formula  of  (449.),  provided  that  first  we 

the  ele-  take  the  co-ordinates  of  the  attracting  body's  place,  not  for  the  time  for  which  the  calculation  is  made,  bat 
ments  of  for  a  time  anterior  to  it  by  p^ ;  and,  secondly,  that,  having  thus  computed  the  time  of  any  phase  of  the  tide 
au  ®?'*1*^'    (Wgh  water,  for  instance),  we  adopt  a  time  earlier  than  the  time  so  found,  by  p, 

thenadding      (453.)  In  the  case  of  the  diurnal -tide,  for  which  the  coefficient  has  the  form  Il'.cosi7,  and  in  which 


a  constant  n 

to  the  phase  phases  of  tide  depend  on  U±mx  where  i=n  and  »ii=r  (439.)>  we  think  it  is  desirable  to  call  the  rcaderi 

attention  to  the  circumstance  that  the  approximate  expressions  in  (286.),  (287.)>  and  (289.),  may  not  apply^  ^ 

For,  these  expressions  suppose  that  {^—gkm*  or  w"  — -rj^  is  large,  or  that  — — -r-  is  large.     Now  we  har^e 

seen  that  this  quantity  vanishes  if  the  depth  of  the  sea  is  3^  miles,  and  changes  sign  if  the  depth  is  still  greater* . 
Our  knowledge  of  the  depth  of  the  sea  is  extremely  imperfect,  but,  buch  as  it  is,  it  entitles  us  to  suppose  tliGM.4 
the  depth  may  equal  or  exceed  3J^  miles.  In  this  case  it  will  be  necessary  to  resort  to  the  expressions  &t  tltt.^ 
end  of  (•289.),  and  it  will  be  found  that  it  may  happen  that  tlie  greatest  diurnal  tide  will  occur  on  the  da-^y 
when  the  force  which  causes  it  is  smallest.  We  think  it  unnecessary  to  remark  on  the  time  at  which  the  big""* 
or  low  diurnal  tide  occurs,  because  that  time  has  not  been  a  subject  of  accurate  observation. 

Effects  of        (454.)  We  shall  now  con«^ider  the  tides  in  a  canal  caused  by  the  simultaneous  action  of  two  bodies,  asth»-< 

two  bodies  pun  and  the  moon.     We  shall  consider  all  the  symbols  of  the  present  Section,  up  to  this  point,  as  applying  l^< 

^considered.  ^Y\q  sun,  and  (as  in  Section  II.)  shall  put  M  for  the  mass  of  the  moon,  fx  for  its  declination,  and  D'  for  i  ^-S 

distance.     And,  11  being  the  apparent  angular  motion  of  the  sun   round  the  earth  in  its  diurnal  motion,  1^^  < 

n'      29  /n'  V    H  *^ 

fchall  find  n'  for  the  apparent  angular  motion  of  the  moon  round  the  earth,  where  — 1=— -  nearly,  and  (  —  j  =- — -r 

nearly.     It  will  be  convenient  to  compare  our  conclusions  with  those  of  the  equilibrium-theory. 

(455.)  First,  in  regard  to  the  ordinary  semidiurnal  tide.     Tlie  coefficient  of  solar  tide  is   —  • cos  y 

4    D'(nV-^4r3 
(441.),  omitting  those  factors  which  depend  only  on  the  position  of  the  canal  and  of  the  place  of  observatic^'n 

«^  .     .    r  ,  .J    .        3      M^b'cosV 

upon  it ;  the  coefficient  of  lunar  tide  is   —  -  .  ,     — ^.     Hence, 

,,     ,  m-     I  1  ir  '     .      Mcos'yLc         D»         nV-gk 

the  lunar  coefficient  =  solar  coefficient  x  — -,^,      X~ r-X— 3 ^. 

D  S  cos  *  a     n'  Ir  —  gk 

M'/  P'  V  /P  \'  cos*  u 

But  by  the  equilibrium-theory  (44.),  the  lunar  coefficients:  solar  coefficient  X  — rf  —  ).(  — ?  J f-  whi^==^ 

S  V-P-./   \Py  cos'ff 
upon  substituting  from  the  articles  preceding  (44.)  becomes 
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TM*»  and  Since  2nt  is  the  sun's  mean  hour  anprle  from  a  certain  plane  at  the  time  /,  and  2n't  is  the  moon's  man  hour  W 

W»T«i.     anffle  from  the  same  plane,  (2n-2n')  i  is  the  difference  of  their  mean  hour  angles  or  the  difference  of  their  mean  ^ 

^^%^»^  riitht  ascensions  at  the  time  t.     Consequently  the  angle  above  is  the  difference  of  mean  right  ascensions  of  tbt  ^ 

sun  and  moon,  not  at  the  time  t,  but  at  the  time 


n*b'    k 
f        f  "^g      ,        T  __ 

'"  4  '/w'b     AV'^2/i-2«"  g 


n'b'    k 
or  it  is  the  diflerence  of  irve  right  ascensions  at  the  time  f =<—  -y .  -    -   -  '— 


4    /n^     AV 
W  "V 


Therola-  (459.)  The  second  term  shows  as  the  effect  of  friction  that  we  may  calculate  the  height  and  time  of  higlt  water 
tions'onhc  «n  ^^^  equilibrium- theory,  (the  constant  x  excepted,)  provided  we  consider  the  Sun  and  Moon  to  have  the  relar 
two  bodies  ,^«  ]j«     ]^ 

at  an  ante-  — --•\ — 

are' to  be     ^^^'^  position  which  they  really  had  at  the  time  preceding  the  time  of  tide  by  --- .  -y^^ — j^>  or  Pr     It  is  sin- 
use  il  in  the 
calculutiou 

affected  bv  n"^"^  ^^'*^^  *^"^  quantity  (although  found  by  a  very  different  process)  should  be  exactly  the  same  as  the  quan- 
frictlon.       ^'^y  found  i.i  (452.)  for  the  relroposition  of  time  for  which  the  coeflicients  are  to  be  computed.     The  combination 

of  results  shows  that  both  the  coeflicients  and  the  relative  positions  are  to  be  used  which  correspond  to  a  time 

anterior  by  a  certain  quantity. 

(460.)  With  regard  to  the  diurnal  tide,  wc  leave  the  reader  to  make  similar  remarks.     We  will  only  observe 

that  as  the  coeflicients  of  the  diurnal  and  of  the  semidiurnal  tide  de]>end  in  very  different  ways  on  the  depth  of    ' 

the  sea,  it  is  impossible,  without  a  precise  knowledge  of  the  depth,  to  assign  any  proportion  between  the  ooeffi-  ^ 

cicnts  as  depending  on  the  proportion  of  the  forces. 
Effect  of  (4(j] .)  Suppose  now  that  a  shallow  river,  or  even  a  shoaly  sea  of  considerable  length,  communicates  with  snph^^ 

propa^-  a  canal  as  we  luive  supposed.  The  iusigniflcance  of  such  a  river  will  prevent  it  from  altering  the  tides  of  the  M^^ 
up  a  river  ^'^  ^^^  smallest  sensible  degree ;  and  we  may  consider  the  sole  effect  of  their  communication  to  be,  that  the  M^^. 
considered,  will  always  maintain  at  the  mouth  of  the  river  the  height  given  by  the  preceding  theory,  and  that  it  will  alwaj 

supply  or  receive  the  water  necessary  for  the  propagation  up  the  river  of  such  waves  as  are  consistent  with  \ 

circumstances  of  the  river.     The  only  points  to  which  we  shall  now  allude  are,  the  time  and  height  of  the  f 

during  the  different  parts  of  a  lunation. 
Thercla-  (4G2.)  With  regard  to  the  height  of  the  tide:  the  highest  tide  at  the  station  on  the  river  will  always  be 

height  of  which  is  propagated  from  the  highest  tide  of  the  sea.  The  tide  occupies  always  the  same  time  in  passing  frc^  : 
the  riTcr-  the  sea  to  the  river  station  (with  a  small  inequality,  perhaps  of  a  few  minutes,  which,  although  important  in  tX 
tide  to  the  next  article,  is  quite  unimportant  for  our  present  purpose).  The  efloct  of  this  is  only  to  require  a  greater  reti"^> 
heij^ht  of  position  of  the  places  of  the  sun  and  moon  by  which  the  magnitude  of  the  tide  is  computed.  Thus,  supp(»^ 
always  ihe^  that  for  the  sea-tide  it  is  necessary  to  compute  for  places  of  the  sun  and  moon  earlier  by  forty-four  hours,  ai^Bd 
same.  suppose  that  the  tide-wave  occupies  three  hours  in  passing  up  the  river:  then  the  height  of  high  water  at  tXae 

inland  station  must  be  computed  from  the   positions  of  the  sun  and  moon   forty-seven  hours  earlier  than  tB"** 

time  of  high  water  at  the  inland  station  ;  because  that  time  is  forty -four  hours  earlier  than  the  time  of  highwat^^ 

in  the  sca-lide  by  which  the  river-tide  is  produced. 
The  rcla-         (463.)  But  for  the  calculation  of  the  time  of  high  water  a  diflerent  rule  is  necessary.    It  will  be  seen  by  (20^  -^ 
tionofthe  that  the  time  of  high  water  at  the  inland  station,  as  measured  from  a  certain  fixed  phase  of  the  tide  at  the  shore,  ^^ 
time  of  the     ^^       ^,       ,^j  ^^, 

r\*i^l^!^^«   :; 1 7r-^»  ^rC--— ^,  where  b  is  the  proportion  of  the  rise    of  tide   above   the  mean  state  to  the  mea----^ 

to  the  lime  2mv      v      2v  2v 

tide  not*"  depth  of  water  in  the  river.  The  quantity  ^  therefore  will  be  proportional  to  ^{Ma'-hSMgSa  cos  i  (A'— A)-f-S,*}^B 
always  the  where  A'  is  the  moon's  right  ascension  and  A  the  sun's,  comi)uted  for  /',  the  time  whose  expression  is  at  tK^^ 

sime.  gj^j  of  (458.)  ;  or  supposing  Sj  much  smaller  than  Mj,  h  will  be  proportional  to  M.+Sa  cos  2  (A'  — A).     Suhed-'^ 

3i./  

tuling  this  in  C  — — 6,  it  takes  the  shape  E— Gy.  cos2(A'  — A).     Now  the  time   of  high  water  on  the  sea--*' 

.^______  g  

coast  is  determined  by  making  cos  2n'/  -  x'+F  maximum,  where  F=:--~-  sin  2  (A'— A)  nearly  ;  and  where  )^= 

2/i'./' 
X+T = — r-.     As  this  requires  that  2nt-^')(j-\-Y:=:2mvym  being  a  whole  number,  we  have  the   tim^ 

^    b 

2mff-fx       F      2mir+x'        S, 


of  high  water  on    the   coasts:—— — "0^= — 2~' 2  ^M  ^^"  2  (A'— A),  and  therefore  the  time  of  high 
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Waves. 


Mr.Whe- 
weirs  pro- 
posed me- 
thod of  ob- 
servation. 


Objections 
to  that 
method. 


It-is  highly 
important 
to  observe 
the  whole 
course  of 
the  tide. 


Caution 
necessar}' 
for  accu- 
rate ob- 
servation. 


small.  To  obviate  the  latter  inconvenience,  it  was  pro- 
posed by  Mr.  W'hewell  that  the  time  should  be  noted 
at  which  the  surface  of  the  water  piLsscs  any  fixed 
points  on  a  wall  in  its  ascent  and  in  its  descent.  If  the 
rise  and  fall  followed  the  same  simple  law  as  in  the  sea, 
(the  elevation  above  a  mean  point  being  expressed  by 
sin  nt,)  the  time  intermediate  to  these  observed  times 
would  jrive  the  time  of  high  or  low  water  with  pre- 
cision, because  the  instant  at  which  the  water  ])asses 
the  line,  when  in  rapid  rise  or  fall,  can  be  very  accu- 
rately observed.  But  in  fact,  the  laws  of  rise  and  fall 
are  so  different  that  this  deduction  would  be  erroneous 
for  high  water,  and  very  greatly  in  error  for  low  water. 
The  author  of  this  paper  endeavoured  to  use,  for  the 
time  of  low  water,  observations  of  height  made  at  equal 
intervals  of  time  for  an  hour  and  half  in  the  neigh- 
bourhood of  and  including  low  water,  but  even  in  that 
time  the  fall  and  rise  occurred  with  such  different 
velocities  that  it  was  necessary  to  abandon  the  use  of 
the  mean  of  any  of  the  times,  and  to  judge  as  well  as 
could  be  done,  under  all  circumstances,  from  the  general 
course  of  the  fall  and  rise  during  the  whole  interval. 

(470.)  There  is  no  method,  hi  fiict,  which  will  give 
satisfactory  results  as  to  low  and  high  water,  and  none 
which  gives  any  knowledge  whatever  of  the  general 
course  of  the  tide,  except  the  observation — by  the  senses 
of  an  observer  stationed  for  the  purpose,  or  by  the  in- 
dications of  a  self-registering  tide-gauge — of  the  height 
of  the  water  at  every  instant  of  time,  or  at  least  of  the 
height  at  very  small  intervals.  When  a  self-registering 
instrument  is  established,  it  is  as  easy  to  keep  it  in 
action  constantly  as  occasionally,  and  thus  the  register 
of  every  tide  may  be  preserved.  When  the  observations 
of  a  special  observer  are  used,  it  is  necessary  to  limit 
the  observations,  either  to  two  or  three  days  which 
exhibit  the  principal  changes  of  circumstance,  (as  a  day 
near  spring  tides  and  a  day  near  neap  tides,)  or  to  a 
period  which  embraces  those  changes  (jis  a  half- lunation). 
We  shall  mention  the  cautions  with  which  both  kinds 
of  observations  ought  to  be  made,  and  shall  notice  the 
principles  of  construction  of  a  self-registering  tide-gauge. 

(471.)  The  first  thing  is,  to  obtain  a  surface  of  water, 
communicating  so  freely  with  the  sea  as  to  assume  the 
same  meaii  level,  and  yet  unaffected  by  the  agitations 
of  ordinary  waves.  A  sheltered  situation  ought  there- 
fore to  be  chosen  ;  but,  in  parts  opening  immediately  to 
the  sea,  it  is  necessary  to  use  other  precautions.  The 
most  effectual  is,  to  place  in  the  water  a  large  vertical 
trunk  or  trough,  communicating  with  the  water  only 
by  a  small  hole  at  or  near  to  its  bottom.  Sui)pose,  for 
instance,  this  hole  to  be  10  feet  below  the  surface  ;  the 
agitation  of  the  water  by  waves  10  feet  long  is,  by  (178.), 
diminished  to  -g^-^  part  of  that  at  the  surfhce,  and  there- 
fore would  not  sensibly  disturb  the  water  in  the  trunk 
even  if  there  were  no  limitation  of  the  communicating 
aperture.  But  if  a  wave  be  very  long — as  for  instance 
any  of  the  modifications  of  the  tide  wave — -then  the 
agitation  caused  by  it  is  as  great  at  10  feet  depth  as  at 
the  surface  (180.),  and  its  time  is  so  gpreat  that  it  will 
be  able  always  to  maintain  the  water  in  the  trunk  sensibly 
at  the  same  level  as  the  external  water,  even  though  the 
communicating  aperture  be  small.  If  then  a  float  be 
placed  in  the  trunk,  carrying  an  index  above,  this  index 
will  rise  or  lull  with  the  general  mean  level  of  the  water 
as  affected*  by  the  tides  only.  We  have  had  great 
pleasure  in  watching  the  steady  motion  of  the  index  on 
the  admirable  tide-gauge  erected  at  the  Royal  Dock- 


yard of  Sheerness,  while  the  swell  on  the  outside  was  IMn 
so  heavy  that  to  judge  of  a  mean  level  within  the  aceu-    ■'H 
racy  of  many  inches  appeared  quite  impracticable.   The 
instrument,  however,  is  more  likely  to  fail  for  observa- 
tions near  low  water.    For  suppose  the  surface  to  drop 
till  the  hole  is  only  one  foot  below  the  surface,  then  tlw 
motion  of  the  water  produced  by  waves  10  feet  long  is 
nearly  as  great  as  that  at  the  surface,  and  therefore,  JJJ 
however  much  the  aperture  be  limited,  irregularity  in 
the  height  of  the  surface  will  be  produced  by  the  waves. 
The  only  simple  way  of  preventing  this  is  to  let  the 
bottom  of  the  trunk  and  its  communicating  aperture  be 
carried  as  low  as  possible  below  low  water.     It  might 
perhaps  be  advisable  to  have  the  trunk  divided  into  two 
chambers  by  a  vertical  partition,  the  first  chamber  re- 
ceiving the  water  from  the  sea  by  a  small  hole  in  its 
bottom,  the  second  receiving  the  water  from  the  first 
by  a  small  hole  in  the  partition  ;  the  motion  of  the  water 
in  the  second  would  be  extremely  steady.     It  is  aJaiost 
needless  to  observe  that  a  fixed  vertical  scale  of  feet 
and  inches,  or  other  measures  of  length,  is  indispen- 
sable ;  in  simple  observations  it  may  be  traced  upon 
the  quay  wall  or  post  at  which  the  elevation  of  the  sur- 
face is  note<l ;  where  a  float  carries  a  vertical  rod,  the, 
rod  may  be  marked  as  a  scale  of  feet  and  inches,  ani 
the  indication  op))osite  to  a  fixed  index  may  be  noted 
or  the  rod  may  carry  an  index  which  in  rising  or  fallinj 
will  point  to  different  divisions  on  a  fixed  scale. 

(472.)  In  some  of  these  ways,  observations  of  ti 
height  and  time  of  high  water  (and  for  ihe  most 
of  low  water  also)  are  regularly  made  by  direction 
the  Board  of  Admiralty  at  Portsmouth,  Plymoa 
Ramsgate,  Liverpool,  Dublin,  and  occasionally  at  Ha.^^r- 
wich  and  other  ports  when  maritime  surveys  are  Sji 
progress.  Observatitms  of  the  same  kind  are  also  usual  S  7 
made  at  the  princii)al  docks  in  the  Thames,  the  Merse  -^^ 
and  the  Clyde,  as  well  as  at  other  ports.  The  princip  m\\ 
data  for  determinations  of  the  time,  &c.,  of  tides  ^bJ& 
ports  all  over  the  world  have  been  obtained  by  sonKrae 
of  these  methods,  either  from  the  loose  observatio^crai 
made  by  harbour-masters  and  merchant-sailors,  or  fro  "•» 
the  more  accurate  observations  conducted  by  theoffKC^  ^* 
of  government  survey  ing-ships. 

(473.)  ITie  principle   of  the    self-registering  ticL-^^-G* 
gauge  is  in  all  cases  the  following..    By  means  of 
lK?ndulum-clock  urged  by  a  sufficient  weight,  a  sh( 
of  paper  either  spread  upon  a  flat  surface,  or  rolled    ^ 
re<|uired  upon  a  large  cylinder,  or  fixed  in  a  tubuLcu 
form  upon  a  solid  cylinder,  is  made  to  travel  uniforml^T' 
The  first  of  these  methods  is  used  for  Osier's  aneno- 
meter,  in  which  the  self-registering  principle  is  simiXar 
to  that  of  a  tide-gauge;  the  second  in  Palmer's  tide- 
gauge,  (Phil.  Trans.  1831 ;)  the  third  in  Bunt's  tide- 
gauge.     A   pencil,   carried    by   mechanism  connected 
with  the  float,  is  made  to  move  through  a  space  propor- 
tional to  the  vertical  motion  of  the  float,  and  in  adirectka 
perpendicular  to  the  direction  of  the  paper's  motion 
(where  the  paper  is  on  a  cylinder,  the  motion  of  tbe 
pencil  is  parallel  to  the  cylinder's  axis).  A  curve isthus 
traced,  whose  abscissa  represents  time,  and  whose  <ff- 
dinate   represents   rise   of  the  surface   of  the  water. 
Occasional  examination  is  always  necessary  to  verily 
the  correct ne.'^s  of  action  of  the  machinery.     We  csnoot 
perhaps  do  better  than  copy  (with  some  alterations) 
from  the   Phil.    Trans.  1838,  the  description  of  Mr. 
Bunt's  tide-gauge,  erected  on  the  bank  of  the  ritef 
Avon,  nearly  a  mile  below  Bristol. 
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5  principal  parts  of  Mr.  Bunt's  tide-gaus^e 
[>  39)  are  A,  an  ei^ht-day  clock,  which 
al  cylinder  B  once  in  24  hours  ;  the  iipp<*r 
irryinfif"  on  its  circumference  a  toothed 
jl,  in  which  works  a  pinion  p  carrierl  by 
e  of  the  clock-wheels.  C  is  a  wheel  with 
tmference;  to  which  is  attached  the  wire 
5es  over  the  upper  part  of  C,  (lyings  in  its 
over  alarirepully  F  at  I  ached  to  the  out- 
lay-wall,  and  depends  in  the  water-trunk, 
,e  float  D  at  it*;  lower  end .  A  counterpoise 
nl  by  a  wire  attached  to  a  smaller  barrel 
Bsame  axisuf*  C,  and  thus  keeps  die  wire 
stretched,  and  moves  the  wheel  C  when, 
of  the  water,  the  float  D  ceasen  to  puU 
is  a  still  smaller  drum  carried  by  the  same 
finer  wire  is  attached  to  it  and  wrapped 
on  this  wire  is  suspended  the  har  I  which 
icil  K.  The  diameters  of  the  drum  H  and 
ire  so  adjusted  that  the  vertical  motion  of 
lOe-eijrhteenlh  part  of  the  vertical  motion  of 
'the  water,  a  is  a  strong  oak  frame  at- 
quay-wall  ;  from  it  project  arms  cc  whose 
ported  by  pillars  dd  ;  there  also  projects 
ise  end  is  supported  by  the  pillar  f.  cc 
togany  frame  b,  to  which  the  clock,  the 
upper  pivot  of  B,  and  one  bearinaf  of  the 

are  attached,  (the  other  bearinpr  of  the 
>eiiigin  another  upriijhl  S;)  e  carries  the 
lower  pivot  of  B-  The  nature  of  its  bear- 
ecn  in  figure  38  ;  it  in  in  a  plug^  ft,  which 
ed  by  a  screw  ami  winch^  either  for  ad- 
for  takmg  the  cylinder  out,  (for  mountini^ 
pon  it;)  as  by  lowering;  il,  first  the  U|(pcr 
^aged,  then  the  lower^  and  then  the  end  of 
nay  be  made  to  slide  upon  ihe  pieces  aa. 
e  upper  end  of  the  bar  1  slides  b€tween 
and  N,  and  the  lower  end  between  two 
It  carries  the  small  brass  bar  d  (fltr.  37), 
ivement  upon  an  axis  whose  projection  is 
cement  being  in  the  direction  to  or  from 
!  the  cylinder,  and  the  axis  beings  suffi- 
to  permit  no  other  sensible  movement.) 
Ties  the  pencil-bolder  K,  which  is  pressed 
^eat  barrel  by  the  crooked  lever  carrying 
ight  L.  A  is  a  screw  for  adjusting^  the 
pencil -frame  in  reference  to  !«s  suspending^ 
reat  barrel  B  is  24  inches  in  length  and 
ference ;  it  is  made  of  mahogany  staves, 
n  maho|f;ijiy  ends  and  diaphrag^m,  and 
white  enamel 

J  BCtion  of  this  machinery  will  be  under- 
Ke  remarks  in   (473.)*     Referring-  to  the 

Tramactiojis^  1B38,  for  some  parts  which 
itlcd,  we  think  ihe  following  points  iui- 
e  palletij  (in  the  escapement  of  the  clock) 
xjhed  from  the  train,  by  liBing^  a  latch 
lock,  and  drawing  ihem  backward  ;  this 
is  required  from  its  being*  necessary  to  fix 
that  they  cannot,  a,s  in  other  clocks,  be 

without  carrying  the  train  along  with 
Pinion  which  drives  the  cylinder  may  be 
pulling  it  forwards,  so  as  to  allow  the 
!  turned  freely.  From  inequalities  in  the 
rbeels  the  cylinder  is  not  moved  through 
spaces  in  equal  times;  to  prevent  error 
se,  the  places  of  the  hours  and  minutes 


marked  on  the  top  of  the  large  cylinder  were  thus 
detor mined  :  the  pallets  were  detached  from  the  clock, 
(Ihe  large  cylinder  remaining  connected  with  i(,)  and 
the  hands  were  moved  to  indicate  0  hours  0  minutes, 
0  hours  20  minutes,  0  hours  40  minutes,  &c.,  and  at 
each  of  these  positions  a  pencil  line  was  drawn  on  the 
cylinder  by  sliding  the  pencil-frame  between  its  guides. 
The  scale  of  height  was  determined  by  marking  feet  and 
inches  on  the  outside  of  the  float-trunk,  and  noting  the 
internal  indication  of  the  gauge  us  the  tide  rose  to  each 
successive  foot  on  the  trunk.  A  small  scale  M,  cnrried 
by  the  frame  b,  may  be  pushed  in  contact  with  the 
barrel,  and  thus  the  heights  and  the  times  may  be  read  ; 
or  lines  of  feet  may  be  turned  on  the  burrel,  by  causing 
it  to  revolve  while  the  pencil  is  held  to  it.  The  flo  it  is 
of  pine,  well  saturated  with  oil ;  the  aperture  by  which 
the  water  enters  is  about -jj^fth  of  the  secti«jnal  area  of 
the  Irunk. 

(477.)  A  sheet  of  paper  is  wrapped  round  the  cylin- 
der and  expatided  by  moisture ;  its  ends  are  then  pasted 
together,  mid  it  may  (if  necessary)  be  fixed  with  pms  or 
bands.  The  curves  are  then  well  traced  by  the  me- 
chanism upon  the  paper,  and  it  may  be  removed  at 
pleasure, 

(478.)  If  it  were  desired  to  take  the  record  of  each 
tide  so  as  to  exhibit  ihc  course  of  a  great  number  of 
tides  in  sequence,  as  in  fig.  40,  it  would  be  necessary 
to  apply  a  fresh  paper  every  day  to  the  barreb  But 
remarking  that  the  tide  comes  later  on  each  successive 
day  by  nearly  an  hour,  and  that  the  same  hour  of  high 
water  recurs  only  in  15  days,  it  is- evident  that  the  simie 
paper  may  be  kept  upon  the  cylinder  for  a  fortnight 
without  risk  of  the  curves  interfering,  although  there 
rnay  be  a  great  complication  of  lines  on  the  paper.  In 
figure  41  we  give  a  copy  of  the  curves  delineated  by  the 
self- registering  tide-gauge  at  Sheerness,  (extracted  by 
permission  of  Captain  Beaufort,  R.  N.,  Hydrogi'apher,) 
from  1840,  December  23,  (new  moon,)  to  1841,  Janu- 
ary 7,  (full  moon,)  The  reader,  in  tracing  the  curves, 
must  conceive  the  two  ends  of  the  drawing  to  be  united, 
and  must  begin  at  the  point  marked  with  the  word 
**  Change,''  We  have  selected  this  period,  because  it 
exhibits  one  of  the  greatest  irregularities  that  we  have 
ever  known  in  the  tides,  namely,  that  of  3d  January, 
1941,  morning  tide,  when  the  water  was  five  feet  lower 
than  was  expected.  This  is  lully  confirmed  by  ohser* 
vat  ions  made  at  the  same  lime  at  Woolwich,  at  Dept- 
ford,  and  at  the  London  and  St.  Kalherine  Docks.  It 
followed  a  very  heavy  gale  which  luid  blown  partly 
from  S.W-,  and  partly  from  N.W.  or  N.  In  figure  42 
we  give  a  copy  of  some  of  the  curves  traced  by  the 
Bristol  tide-gauge  at  thesimic  time,  (with  which  we  have 
been  fiivoured  by  Mr.  Bunt.)  In  figure  43  are  repre- 
sented a  few  curves,  (corresponding  to  another  period,) 
traced  by  the  self- registering  tide-gauge  at  Swansea, 
(for  which  we  are  indebted  to  the  kindness  of  J.  W.  Q, 
Gutch,  Esq.)  It  must  be  reniarketl  that  the  floats  of 
the  tide-gauges  at  Bristol  and  Swansea  do  not  descend 
sulfieiently  low  to  record  the  jjha^nomena  of  low- water; 
that  at  Sheerness  fully  records  the  circumstances  of  low 
water.  The  reader  will  at  once  see  that  the  informa* 
tion  furnished  by  this  instrument  is  infinitely  more 
valuable  th:in  could  have  been  obtained  by  any  system 
of  personal  observation. 

(479,)  We  shall  now  proceed  with  the  methods  of 
reducing  tide -observations.  And  first,  in  regard  to  the 
law  of  rise  during  each  tide  at   any   given  locality. 
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ftud  moon. 


Althoiitrh  times  of  liiufh  wiiter  and  of  low  water  have 
been  observed,  and  tlieir  ditTerencc  of  velocities  up  the 
same  river  liave  been  remarked,  and  although  curves 
exhibiting  to  the  eye  the  laws  of  rise  and  fall  have  been 
traced,  (by  some  of  the  means  above  described,)  we  are 
not  aware  that  they  have  been  reduced  to  algebraical 
form  except  by  tlie  writer  of  this  pa))er  in  the  Philo- 
saphical  TrujisactionSy  1842.  The  elevation  of  the  water 
had  been  observed  at  Dcptford  at  every  quarter  of  an 
hour  during  lialf  a  lunation.  The  spring-tides  and 
those  near  them  were  clussed  together  as  one  group, 
and  the  neap-tides  and  those  near  them  as  another 
group.  In  order  to  combine  those  of  each  group, 
it  was  assumed  tliat  the  predicted  time  of  high 
water  in  the  Nautical  Almanac  was  correct,  (a  con- 
stant dilFerence  excepted,)  and  the  interval  from  one 
l>retlicted  high  water  to  the  next  was  conceived  to  cor- 
respond to  360°  oi' phase,  and  the  time  of  every  inter- 
mediate observation  was  converted  into  phate  by  that 
proportion.  (In  a  sub>eijuent  discussion  of  tides  ob- 
served every  five  minutes  at  Southampton,  we  have, 
instead  of  using  any  predicted  time,  fixed  upon  the 
estimated  times  of  low  water  as  the  origin  of  phase.) 
To  bring  all  the  observed  heights  to  a  comparable  state, 
the  range  from  high  water  to  low  water  in  every  half- 
tide  was  supiK)sed  to  correspond  to  2*000,  and  the 
depression  below  the  nearest  high  water  at  every  ob- 
servation was  converted  into  number  by  that  propor- 
tion. The  various  tides  in  each  group  were  thus  made 
entirely  comparable.  The  means  of  all  the  phases  and 
all  the  converted  depressions  within  every  10°  of  phase 
were  taken,  and  thus  a  series  of  mean  phases  very  near 
to  5°,  1 5°,  25°,  &c.,  and  the  corresponding  converted 
depressions,  were  obtained.  By  obtiervation  of  the 
progress  of  the  numbers,  it  was  eii^y  to  alter  the  latter 
so  as  to  obtain  converted  depressions  corresponding  ex- 
actly to  5°,  15°,  25°,  &c.  Tlien  it  was  assumed  that 
these  could  be  represented  by  the  following  formula : — 

Converted  depression's 

Ao+A,  cos .  phase -I- A^  cos  .  2  phase  4-&c., 
-l-B,  sin  .  phase -I- B^  sin  .  2  phase +&c., 
which,  it  is  well  known,  is  sufficient  for  the  representa- 
tion of  a  function  which  \s  periodical  for  360°  of  phase. 
Then  the  values  of  Ao,  A„  B„  &c.,  are  determined  with 
comparative  facility  in  the  following  manner.  1st.  A^  is 
the  mean  of  all  the  converted  depressions.  2nd.  Multi- 
ply every  converted  depression  by  cos. phase,  and  take 
their  sum ;  ihen,  (since  cos  5° -f- cos  15° -f  &c.  to  355°=  0 ; 
cos  5°.sin5°-f  cosl5°.sin  15°-f  &c.=iO;  cos  5°. cos  10" 
-l-cos  15^. cos  30°-f&c.=0;  and  so  for  every  one 
except  the  multiplier  of  Aj,  where  cos*  5'*-f  cos*  15*-l- 
&c.  to  355''=18),  lhatsum=18  A^.  Srd.  Multiply 
every  converted  depression  by  sin .  phase,  and  take  their 
sum;  it  will  be  found  tobe=18Bi.  4th.  Multiply 
every  converted  depression  by  cos.  2  phase  and  take  the 
sum;  it  =1SA^,  and  so  on.  Thus  the  values  of  all 
the  coefficients  are  obtained. 

(480.)  Secondly,  in  regard  to  the  laws  of  time  and 
height  of  tide  at  the  same  place  in  different  positions  of 
the  sun  and  moon.  Every  examination  referring  to 
this  object  proceeds  on  the  su])position  that  the  times 
and  heights  may  be  represented  generally  by  the  forms 
given  by  tlieetjuilibrium-theory,(45.),  (46),  (53.),  and 
(54.),  though  perhai)s  with  altered  proportion  of  coeffi- 
cients, arguments  al'.ereil  by  addition  or  subtraction  of 
constants,  and  (in  some  cases)  altered  form  of  function. 
Laplace  is  (so  far  as  we  are  aware)  the  first  person  wfio 


combined  o]>servations  in  considerable  groups  for  com-  ^ 
parison  with  theory.     Uis  labours  will  be  found  in  die 
second  and  fifth  volumes  of  the  Mecanique  Celeste,    In  2" 
the  second  volume  he  treats  the  observations  made  at  i^, 
Brest  from  1711  t<i  1716.     He  commences  with  ihtn 
height  of  syzygial  tides.     These  he  divides  into  fourob 
clas.ses,  corresponding  to  the  two  equinoxes  and  the  two  ^ 
solstices,  and  uses  at  least  two  syzygies  (one  new  and  ^ 
one  full  moon)  for  each  equinox  or  solstice,  the  whi^  ^ 
number  being  24  syzygies  of  each  class.    For  each  of  tb 
these  he  takes  the  heights  for  several  neighbouring^  day b  ; 
and  uses,  as  the  whole  range  of  tide  on  any  day,  the 
difference  between  the  mean  of  two  high  waters  on  thatig 
day  and  the  intervening  low  water.     In  order  to  detei^  th 
mine  the  interval  by  which  the  greatest  tide  follows  the  ^ 
syzygy,  he  does  not  remark  which  tide  appears  to  be  the  *" 
greatest,  but  he  remarks  tliat  the  tides  on   tlie  second 
day  before  syzygy,  and  the  fifth  day  after  it,  are  very 
nearly  equal  ;  then,  observing  the  extent  of  change  of  H 
tide  in  one  day,  (which  at  those  points  of  the  lunation  is  *** 
considerable,)  he  is  able  to  correct  this  a])proximation,  ^ 
and  thus  to  find  very  exactly  the  times  at  which  the  tid 
tides  are  equal ;  the  time  intermediate  to  these  is  that 
at  which  the  total  tide  is  highest.     It  is  found  to  be 
almost  exactly  36  hours  after  the  syzygy. 

(481.)  Laplace  has  lursumed  (without  assigning*  any  ^ 
reason  for  it  except  the  possibility  of  a  communication  "« 
between  the  port  of  observation  and  two  tidal  seas,  as  ^ 
in  (121.)  and  (312.))  a  result  similar  to  that  which  we 
have  found  in  (455.),  namely,  that  the  rapidity  of  the 
moon  s  motion  in  right  ascension  increases  her  effect  on 
the  tides,  as  compared  with  the  sun's  effect.     To  dis- — 
cover  the  value  of  the  coefficient,  he  proceeds  in  tfa 
manner.     Assuming  that  in  the  mean  of  his  eyzjg 
tides  the  moon's  declination  is  sensibly  the  same  as  t 
sun's,  the  syzygial  solstitial  tides  ought  to  bear  to  1 
syzygial  ecjuiuoctial  tides  the  proportion  of  the  me 
value  of  the  square  of  the  cosine  of  declination  at  I 
solstices  to  the  similar  quantity  at  the  equinoxes.  No 
they  are  found  to  be  somewhat  greater  than  this  pro^c 
portion  gives.      The  difference  is  attributed  to  tb..dc 
moon's  quicker  motion  in  right  ascension,  or  slowc-B 
motion  in  hour -angle,  at  the  solstitial  syzygies  than  a^a 
the  equinoxial  syzygies;    and,  assuming  the  moon^  j 
mean  effect  to  be  to  that  of  the  sun  as  3  :  1,  or  to  be  — 
of  the  whole  mean  effect,  the  proportional  change  in  t]^^ 
moon's  elfect  caused  by  that  difference  of  velocities  ir-S 
right  ascension  is  found,  and  from  this  the  proportions^ 
change  caused  by  the  whole  mean   velocity   in   rigli^^ 
ascension  is  inferred,  (supposed  to  be  always  propoir^ 
tional  to  that  velocity   in  right  ascension.)    From  tfai^B 

Laplace  finds  the  moon's  effect  to  be  increased  — :  thii — " 

as  we  have  seen  (455.),  implies  that  the  sea  is  4  mile^* 
deep. 

(4S2.)  For  the  effect  of  the  sun's  variation  of  dis^^ 
tance,  Laplace  compares  the  heights  at  the  winter 
stices  with  those  at  the  sunnner  solstices.  For  th 
effect  of  the  moon's  variation  of  distance,  Laplace  com 
jKires  12  apogeal  tides  with  12  perigeal  tides  (ii^^ 
syzygies),  and  finds  that  their  magnitudes  are  precisely**' 
in  the  proportion  given  by  theory,  without  any  allow—— 
ance  for  the  difference  of  the  moon's  movement  in^ 
right  ascension  at  perigee  and  at  apogee.  (The  efiecC^ 
of  this,  in  our  theory,  will  be  found  in  (4-1S.).) 

(4Jr3.)  The  effect  of  diurnal  tide  is  found  on  com — 
paring  the  morning  syzygial  tides  wiih  the   evening-^ 
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hffi&l  ti^CR,  at  the  solstices.  In  the.  summer,  the 
rvcninsr  tides  are  llie  greater  at  Brest ;  in  the  winter  the 
rooming  tides.  Sec  (48.)  and  (63,),  But  Ijwplace 
r^ttmrks  that  observations  of  low  water  are  necessary 
for  a  camplete  determination,  (we  shall  hereafter  find 
an  iosLince  of  such  a  determination.) 

(484.)    For    the   quadrature;*,  Laplace    first  deter- 
mines the  time  of  smallest   tide  hy  a  process  nearly 
sJmiJar  to   that   for  the  lime  of  the   larp^st  tide  near 
syxy^e^,   juid    finds  exactly    the  same    value    for    its 
reurdalion.     In  order  to  determine  the  proportion  of 
the   sun's  effect    to  the  moon's  effect,  l)y    comparintr 
the  neap  tides  with  the  sprinrr  tides,  (see  (5L)  and 
(52.),)  it  may  be  assumed  in  the  mass  of  observations 
tliat  (he  declinations  of  the  two  bodies  will  be  equal ; 
bvt  a  correction  is  required,  because  the  inecjuality  in 
»  the  mo^Mi's   motion   called  the  rariation  always  dimi- 
nisheii  her  distance  and  increases  her  velocity  ifi  ricfht 
ascension  at  syzypes  and   produces  the  opjxjsite  effect 
9X  quadratures.     Making  due  allowance  fur  this,  it  is 
found  that  a  corrected   mean   sprinsj  tide  is  double  a 
corrected  mean  neap  tide,  or  that  Ihe  moon's  elfect  is 
three  times  as  |:freat  as  the  sun's.     On  comparinii^  tho^e 
m  which  the  declinations  are  remarkably  different,  Ihc 

coefficient  —   is  a^n    tband  for  the  increase  of  the 
10 

mooa  s  effect  depending  on  her  motion  iu  right  a?:cen- 

mn.    The  effect  of  change  of  tlie   mcK>n's  distance  is 

said  lo  be  as  diatiiict    in  the  quadratures   as  iu  the 

i  k)  Tlic  diurnal  tide  in  the  e«|Eiiioxial  quadra- 
tnrci^  fallows  Oie  smne  law  as  in  solstitial  syzygics,  the 
^tfons  declittation  being  the  same  ;  but  as  in  the 
former  the  sun's  declination  vanishes,  the  amount  of 
*iilinjuJ  tide  is  only  J  of  its  amount  in  the  latter.  Tliis 
is  verified  by  the  observation. 

(186.)  To  determine  llie  proptirtions  of  the  effects  of 

Aeiiunand  moou  tVom  the  times  of  high  water,  Laplace 

r*  nastikeu  observations  nearly  7  days  aparl,  (nearly  3^ 

**uy»  beftire  aud  nearly  3 J  days  after  the  greatest  tides,) 

^or  the  first  of  these  2(m—«)  in  (49,)  is  nearly —90% 

^^irf  lor  the  second    it  is  nearly  +90%  and  therefore 

^^es«  two  values   Efive  nearly  the   two  frreatcHt    pos- 

^blc  values  foi  F  with  opposite  si«j;ns,  and  their  difference 

•  particularly  well  adapted  to  determine  the  proportion 

Jp  S'  and    M',     The  elFect  of  the  moon  is  thus  also 

HHpud  to  be  three  times  that   of  the  sun,  or  a  little 

^Blaicr. 

(487-)  Tlte  hours  at  which  the  pjeatest  tides  and  the 
^^*it  tides  occur  are  determined  by  inlerpolutinsj  among 
^^  (lines  of  the  observed  tides  follow iug  the  syzygies 
^tid  quadratures.  It  is  found  thus  thai  the  hour  of 
'^>TmJle«t  ti<le  is  not  quite  six  hours  later  than  the  hour 
**f  greatest  tide.  Inhere  are  many  other  deduclions 
^^ompared  with  theory,  but  those  which  we  have  men- 
tioned are  the  most  important,  and  they  will  serve  to 
fcire  the  reader  an  idea  of  the  process  which  Laplace 
'las  followed,  using  no  great  number  of  tides,  iiud  not 
^^jmparing  the  general  laws  of  particular  phffiuoniena, 
^o  much  as  the  special  values  wfiich  the  expressiona 
Assume  in  extreme  cases, 

(489.)  In  the  fifth  volume  of  the  Mhcamque  Celeste^ 

laplacc  has  discussed  the  observations  made  at  Brest 

during  fflxteen  years,  from  1S07  to  1822.     The  theory 

^hich  he  has  used  is  precisely  the  same  as  that  of  his 

»  SMnd  volume,  with  this  addition,  tliat  he  has  pursued 

it  length  the  consequences  of  his  assumption  that 


. 


the  effect  of  each  of  the  attracting  bodies,  both  as  re-  '^^*«*  ^^ 
gards  the  coefficient  of  tide  and  as  regards  tfic  constant  ^_J_^     "^^ 
in  the  argument,  will  contain  a  multiple  of  the  l>ody's 
angitlar  movement  round  the  earth.     In  this  respect 
his  theory  is  greatly   superior  to  that  of  the  English 
philos4.qjhers  whom    we   shall  mention   shortly.     The 
method   of  expansion  which  he  has  adopted  is  exactly 
similar  to  that  of  (447.)  luid  (4>0.),  though  its  principles 
are  absolutely  arbitrary.     We  shall  defer  to  the  next 
Section   the   statement  of  his  results;  and  shall  only 
mention  here  that  his  method  of  discussion  is  exactly 
the  same  as  in  his  second  volume,  not  using  all  the  ob- 
servations made  at  all  times,  Lut  only  comparing  those 
which  are  made  at  or  near  to  the  times  at  which  the 
irregularily  which  he  is  seeking  has  its  extreme  values. 
(4^9,)  The  method  of  discussing  the  observations 
which   we  have   above  described   as  Laplace's   (inde- 
pentlently   of  the  advances,   however   arbitrary    their 
foundations  may   be  considered,  in  the  theory)    was 
UMfloubtedly  a  great  improvement  upon  that  used  by 
LaJande  in  "his  Traite  du  Fhix  et  Reflux  de  la  Mer^  Lnplace'i 
who  had  contented  himself  vnth  picking  out,  from  the  meiliud 
Hume  collection  as  that  first  used  by  Laplace,  a  single  mui-h 
observation  here  and  there,  and   thus  (taking  them  as  s'lpji'i"!'  to 
affected  by  winds  and  other  accidents)  had  sometimes  ^^|^j^'^^^ 
arrived  at  conclusions  opposite  to  those  which  Laplace  before  him. 
eslablisheib     But    the   great   principle  of   employing 
masses  of  observations  was  first  used  in  its  greatest 
extent  by  Mr.  (now  Sir  J.  W.)  Lubbock,  in  the  dis-  ^^^  ^^^ 
cussion  of  the  observations  of  high  water  made  at  the  {^^^,'1^.^  ^^ 
London  Docks  during  nineteen  years  (from   1608  to  ti^ods  of 
18-26).— See   the    Philosopfiicai    Tramacihrn,     1B3L  treating 
The  process  usetl  by  Mr.  Lubbock  was  nearly  as  fo\-  J*"?*"^  ''"|l 
lows.    The  quantity  treated  in  regard  to  timen  w.ts,  the  i)^.',^,J^^[„. 
interval  between  the  moon's  piLssage  over  the  meridian 
and  the   Urae  of  high  water:  the  quuntily   treated  in 
regard  to  heights  was,  tlie  height  of  high  water  above  a 
certain  fixed  mark  on   the  dock- wall.     Then,  first,  the 
observations  were  divided  by  months,  (tfie  observations 
of  every  month  of  January  during  all  the  nineleeii  years 
being  collected  into  one  group,  those  of  every  month  of 
February*    into  another  group,  and  so  on.)     As  the 
moon's  node  has  performed   one  revolution,  and  the 
moon's  perigee  two  revolutions,  almost  exactly,  in  the 
nineteen  years,  and  as  the  inequalities  in  the  moon's 
molion  not  connected  with  the  time  of  year  depend  only 
upon  these  elements,  and  have  gone  through  all  their 
changes  in  the  nineteen  years,  it  is  plain  tliat  the  means 
inferred  from  these  groups  will  give  an  accurate  repre- 
sentation  of  ail  the   phjenometia  which  depend  solely 
upon  the  time  of  year,     l^he  groups  were  then  sub-  ^^^^  ^^^^^ 
divided  into  parcels,  each  parcel   including  all  the  ob-  ^.^^^^^  ^g. 
servations  at  which  the  moon's  passage  over  the  meri-  pentUng 
dian  occurred  in  each  half  hour  of  apparent  solar  lime,  only  on  the 
Thus  for  Ibe  month  of  September,  the  first  parcel  in-  ^^™^''^^^® 
cludetl  all  the  observations  corresponding  to  the  moon's  J^^^Jfj^g  ^f 
paasnge  over   the  meridian  within  half  tm  hour  afUr  the  moon't 
the   sun    for   every    September  through   the  nineteen  transit, 
years;    the   second  included   all   in    which   the    moon 
passed  more  than  half  an  hour  and  less  than  an  hour 
after  the  sun,  and  so  on.     Thus  the  first  table  of  rough 
results  was   obtained,  which,   wlien    its   irregularities 
were  smoothed  down,  gave  a  table  of  results  ailapted 
to    further    use.      Secondly,    the   observatitms    were  ^_^^  ^^^^ 
divided    into  groups  corresponding  to  minutes  of  the  ^^^^^  ^^f 
moon's  horizontid   jMirallax,  (the  first  group  including  Trnriation 
all  in  which  the  moon's  parallax  was  greater  than  54',  of  parallax. 
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THdet  and  a^^j  i^m  than  55',  and  8o  on,)  and  each  group  was  sub- 

-_jr-*^^-  dirided  into  pareels  oorrefipondins:  to  each  hour  of 
^^~  apparent  solar  time  at  which  the  moon  passed  the  meri- 
dian;  the  observations  made  in  the  afternoon  were, 
howerer,  alone  employed  here.  Thirdly,  the  observa- 
tions were  divided  into  f^ups  corresponding  to  every 
three  degrees  of  declination  of  the  moon,  (the  middle 
group  containing  all  in  which  the  declination  was 
between  1^°  north  and  l^°  south,)  and  each  group  was 
subdivided  into  parcels  corresponding  to  each  hour  of 

of  dcclina-  apparent  time  in  which  the  moon  passed  the  meridian. 

tiou.  j^^  mean  of  each  parcel  was  in  all  cases  taken,  as  well 

ibr  the  times  as  for  the  heights.  Thus  three  sets  of 
tables  were  obtained,  the  leading  division  of  the  first 
being  iKc  month,  that  of  the  second  being  the  imrallax, 
that  of  the  third  being  the  declination ;  and  all  being 
subdivided  acoording  to  time  of  moon's  transit.  In 
the  first  table,  the  means  of  all  the  results  for  the  dif- 
ferent months  corres))onding  to  the  same  half  hour  of 
moon's  transit  were  taken.  These  means  were  subtracted 
from  all  the  quantities  of  the  three  sets  of  tables,  and 
thus  new  tables,  were  formed.  Tlien  it  was  intended 
by  the  author  that  a  tide  (either  in  time  or  in  height) 
tdiould  be  computed  as  follows: — 1st.  The  quantity 
depending  on  the  moon's  transit  only  should  be  taken. 
2nd.  The  correction  to  this  depending  on  month  and 
moon's  transit  should  be  added.  8rd.  The  correction 
depending  on  parallax  and  moon's  transit  should  be 
added.  4th.  The  correction  depending  on  declination 
and  moon's  transit  should  be  added.  It  was,  however, 
]K)inted  out  by  Mr.  Whewell  and  acknowle<lged  by  Mr. 
Lubbock  {Philowphical  Transactiani^  1634)  that  the 
last  correction  is  nearly  included  in  the  second,  because 
for  a  given  month  and  given  hour  of  moon's  transit 
the  moon's  declination  is  given,  excepting  that  part 
which  depends  on  the  inclination  of  her  orbit  to  the 
ecliptic. 

(490.)  Observations  were  also  selected  in  classes,  to 
show  that  there  is  no  sensible  diurnal  tide  at  Lonilon  ; 
and  others  showing  that  the  direction  of  the  wind  pro- 
duces no  sensible  effect.  Although  little  of  mathe- 
matical deduction  accompanied  this  work,  we  must 
allow  that  it  was  far  more  complete  as  a  classitie<l  dis- 
cussion of  observations  than  anv  that  had  preceded  it. 

(491.)  In  the  Philoiophical  Transactions,  1838,  Mr. 
Lubbock  applied  the  same  method  (merely  so  far  as  the 
process  for  the  first  table  mentioned  above)  to  obser\'a- 
tions  made  at  St.  HeJena,  Brest,  Plymouth,  Ports- 
mouth, and  Sheerncss.  In  the  volume  for  1834  he  has 
modified  the  tables  of  1831,  so  as  to  correct  the  error 
which  we  have  mentioned.  In  the  volume  for  1835 
he  has  discussed  an  immense  number  of  observations, 
made  at  Liverpool  during  nineteen  years  from  1774  to 
1792.  They  are  treated  in  exactly  the  same  manner 
as  the  London  tides,  except  that  the  observations  when 
the  moon's  declination  is  north  are  separated  from  those 
ill  which  it  is  south,  the  difference  between  these 
showing  the  existence  of  a  diurnal  tide.  In  the  volume 
for  1836,  the  same  observations  are  discussed  specially 
for  the  discovery  of  the  diurnal  tide ;  the  process  is 
simply  to  divide  by  months  and  to  subdivide  by  half 
hours  of  transit,  (as  before,)  which  defines  in  every  case 
the  moon*s  declination  nearly,  and  then  to  divide  each 
parcel  once  more  into  two  parts,  one  part  including 
upper  transits  of  the  moon  with  north  declination,  and 
lower  transits  with  equal  south  declination,  (the  tides 
corresponding  to  which  ought  to  be  similar,)  and  the 


other  part  including  upper  transits  of  the  n 
south  declination,  and  lower  transits  with  no 
nation. 

(492.)  Thus  far,  however,  we  have  merely 
values,  embodying  the  result  of  all  tlie  obaei 
a  convenient  form,  and  adapted  to  predictioi 
giving  mathematictd  laws.  The  first  step  to  I 
was  made  by  Mr.  Whewell  in  the  Phiiotophi 
acHmt,  1834.  The  fqflowing  is  his  metho< 
times  of  high  water;  it  being  premised  that 
laxes  and  declinations  spoken  of  are  the  mm 
used  by  Mr.  Lubbock,  and  therefore  are  thi 
correspond  to  the  time  of  high  water,  or  a  tic 
and  not  those  which  corres^wnd  to  the  anCi 
indicated  by  theory  in  (452.).  First,  he  reo 
(as  pointed  out  by  Mr.  Lubbock)  the  mean 
intervals  between  the  moon  s  transit  and  the  1 
contains  a  term  corresponding  very  exactly  ii 
different  hours  of  moon's  transit  to  the  iir. 
(54.)  increased  by  a  constant  (for  LcmdoA  1 

minutes),  provided  we  diminish  m—a  by  an* 

c 
stant  (for  London  2  hours) ;  the  value  of  ^  ^ 

perly  determined  f  for  Iioudon  it  is  j— j  L 

takes  the  tables  of  difference  fur  each,  hal 
moon's  transit  between  the  mean  interval  an 
corresponding  to  different  values  of  the  moon'; 
and,  by  inspection,  he  sees  that  in  regard  to  tl 
produced  by  change  of  parallax,  the  numlx 
table  change  sign  when  they  pass  57'  (the  m 
lax) ;  and,  in  regard  to  changes  of  hour  of  t« 
may  be  represented  by  sin*  (hour  of  transit- 
therefore  that  the  formula  is  something  like 
of  p'.  sin*  (hour  of  transit — 4^').  Determinini 
tiplier  so  that  the  sum  of  all  the  numbers  in 
will  be  represented  by  the  furuiula,  he  obta: 

3-  X  p'  X  {  1  +  sin  (2.  m^-  2*')  }  .      This 
correspond  exactly  to  the  second  term  in  (5 
the  declination,  he  changes  all  Mr.  Lubbock* 
expressing  the  difR?rence  from  the  mean  stal 
ing  on  declination,  to  the  difference  from  th< 
when  the  declination  is  0,  nnd  shows  that  in 
change  of  declination  the  sum  for  all  the  diffe 
of  transit  may  be  expressed  nearly  enough 
tiple  of  the  square  of  the  sine  of  declinatior 
when  the  mean  for  declination  0  is  restored, 
correction  may  be  expressed  by  11— 132  X 
nation.      He   then   applies    this    quantity 
changed   to  Mr.  Lubbock*s  numbers,  nnd 
there  remains  another  set  of  numbers  whose 
be  investigated.     From  inspection,  nearly 
this  is  found  to  be  represented  nearly  by 

84  f  —  — sin^  declination  J  sin  [  2.m~s 

and  thus  the  whole  correction  for  declination 

sin*  declination  J  <  132-1-84  sin  (2.m^ 


(n- 


The  observations  of  height  are  discussed  ii 
manner ;  the  general  principle  being,  to  takx 
cipal  term  of  the  expression  in  (53.),  and  U 
whether  the  principal  part  of  the  height  agrei 
(the  correction  to  m— j  being  somewhat  difli 
that  used  for  the  times  of  high  water.)    TTi 
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ference5  depending:  on  parallax  and  on  declination  are 
re-^lved  into  parts  nearly  in  the  same  manner  as  above. 
We  shall  not  delay  further  on  this,  bnt  shall  remark 
1^  that,  however  much  the  conclusions  were  modified  by 
r  hiet  suppositions  or  by  choice  ot'  expressions  analon^ous 
■f  *  la  those  of  (457.)t  &«•»  we  confidently  refer  the  reader 
'*••  to  ihis  investieration  as  one  of  the  best  specimens  of  the 
**•  urranscement  of  numbers  given  by  observation  ynder 
m  matheniaticiil  form.  In  the  Philosophical  Trarisac- 
Umuy  1836,  Mr.  Whewell  has  used  the  same  method 
with  »ome  small  additions,  for  reducing  to  law  the 
BTDiniber9%  given  by  Mr.  Lubbock^s  discussion  of  the 
Ldverpooi  tides. 

(493)  In  the  Philoiophkai  Transactions,  1833,  Mr. 
Labbock  exhibited  the  ineciualities  of  the  time  of  tide, 
(neglecting  those  depending  on   parallax  and  declina- 
tion^) by  graphical  construction^  for  six  diflerent  places. 
The  method  is,  to  construct  a  curve,  in  which  the  time 
€if  the  moon's  transit  is  the  abscissa,  and  the  interval 
^001  transit  to  high  water  is  the  ordinate.    In  the  same 
Tolume,   page   232,   Mr.   Whewell    recommended   the 
adoption  of  this  as  a  general  method   of  obtaining  the 
nmnbers  useful  for  prediction  of  tides,     In  discussing 
a  *ries  of  observations  made  by  the  persons  employed 
OT  the  Preventive  Service,  (Phiiosophicai  Transactions^ 
1^5t)  he  appears  to  have  used  projections  extensively. 
In  examining  the  effect  of  the  sun's  declination  in  the 
Liverpool  tides,  graphical  projection  was  used  by  Mr. 
•Whewell,  to  exhibit  the  numbers  remaining  after  the 
Implication   of  other  known  corrections ;  and,  a  curve 
,liin*  drawn  with  a  free  hand  iimong  the  points  laid 
Amu  from  the  actual  numerical  data,  this  curve  was 
ltd  as  the  proper  representalion  of  those  remuining 
ibers,  and  the  values  at  different  times  were  mea- 
Irom  the  curve,  instead  ofndopting  the  numbers 
iselves.     Since  that  time,  the  use  of  curves  has 
commonly   adopted   by  Mr,   Wheweli   and    Mr. 
tifebock,  (see  the  Fkihiaphical  Transaclions  for  1837^ 
^d  especially  the  investigation  of  the  progress  of  the  di- 
Jjnal  wave  by  Mr.  Whewetl ;)  and  in  the  Philonophical 
^^^^^•octitms,  1638,  Mr.  Whewell  (adopting  Mr.  Bunt's 
'Methods)  has  given  rules  for  the  most  advantageous  em- 
ploy ment  of  the  method  of  curves*.    They  are  as  follows : 
(494.)  *'Upon   a  series   of  parallel   ordinates   cor* 
tupondtng  to  the  times  of  moon*s  transit,  I   lay  down 
tlu!  successive  tides,  that  is,  the  heights  or  the  hmilidal 
mteTTaln,  as  the  one  or  the  other  are  the  subject  of 
*JS*^iivation*     This  curve  is  more  or  less  irregular,  but 
fw  most  places  the  leading  teature  is  the  zigzag  form 
**ucli  arises  from  the  diurnal  ineiiuality,     A  curve  is 
^^Vti  by   the  eye  so  as  to   cut  off  this  inequality, 
'jf^viFig  equal  ditFerences  above  and  below.     We  may 
"***o  proceed  as  follows  to  fiad  the  other  inequalities. 
J,     "Having    laid    down    the   observed    intervals    and 
^'^hi%  reterring  both  to  the  apparent  time  of  the 
^T^jWi^s  transit,  and  having  drawn  through  each  series 
j^* points  the  dotted  line  which  cuts  otF  the  diurnal 
r^ttjUftlity  only,  but  retains  every  other,  I  trace  off  on 
^  piece  of  transparent  paper,  having  an  axis  drawn  on  it 
^'3ttending  from  Ohonrs  0  minutes  to  12  hours  0  minutes 
^ittusil,  the  succeiisive  portions  of  the  dotted  line  of  ob- 
?rvafion  just  mentioned,  which  are  included  between 
ios5e  hours  during  the  first  three  months  of  the  year  ; 
Lting  the  tracing  paper  in  its  place  every  time  by  means 
^1"  the  two  extreme  [joints  of  the  axis,     I  thus  obtain  six 
^^re^lar  curves,  [the  same  curves,  nearly,  occurring 
^wice  in  each  lunation,]  the  mean  of  which  is  found  by 
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drawing  across  them,  at  equal  distances,  twenty-four  Tide*  and 
verticLil  lines,  and  finding  by  my  scale  a  point  in  each      ^^^""^ 
which  is  the  exact  mean  of  the  six  intersections.     In         ^~^ 
this  manner  I  get  four  mean  curves  [one  for  each  time 
of  three  months]  on  separate  pieces  of  paper,  which  by 
repealed  combinations  are  reduced  into  one,  being  the 
mean  semimenstrual  curve  for  the  year. 

"  The  next  step  is  to  reduce  this  curve  to  a  mean 
parallax  (57' '2)  at  each  hour  of  transit.  For  this 
purpose  an  arrangement  must  be  made,  showing  the 
mean  parallax  for  that  year  at  each  of  the  twelve 
hours,  which  will  be  found  to  vary  from  about  56' '9 
to  57' '5.  [That  is,  for  each  of  the  days  throughout 
the  year,  at  which  the  moon*s  transit  occurs  between 
Ohour  and  1  hour,  the  parallax  must  be  taken  from  the 
Nautical  Almanac,  and  the  mean  of  all  these  must  be 
supposed  to  apply  to  (J  hour  30  minutes;  and  so  for 
other  hours.]  Tlie  parallax  table  of  the  preceding 
yejsr,  if  already  discussed,  vvill  be  sufficiently  near  for 
making  the  ret]uiMte  small  alteration  of  the  curve  to 
the  me«tn  parallax  ;  otherwise  ifii  approximate  parallax 
table  for  the  current  year  must  be  tirst  made. 

**  I  then  calculate  [in  the  same  manner]  the  mean 
declination,  [tor  each  hour  of  the  moon's  appurent 
transit,]  which  varies,  not  only  as  the  purallux,  slightly 
from  hour  to  hour,  but  also  considerably  from  year  to 
year.  The  hourly  differences  (being  on!y  about  half 
a  degree  from  the  mean)  I  have  disregarded,  and  I 
prefer  marking  oji  each  annual  curve  the  mean  decli* 
nation  of  that  year,  to  any  attempt  to  reduce  the  dif- 
ferent annual  curves  to  one  common  declination. 

**  Having  [as  before  mentioned]  very  carefully  ob- 
tained the  mean  semimenstrual  curve,  I  cut  it  out 
nicely  on  a  piece  of  thick  drawing-paper,  and  laying 
the  intersections  of  the  vertical  hour  lines  of  t)  hour 
and  12  hours  with  the  axis,  on  the  corresponding 
points  on  my  sheets,  [viz.  those  mentioned  in  the  first 
paragraph,]  i  pencil-in  the  mean  curves,  and  then  ink 
them.  The  residue,  or  space  between  the  mean  curve 
and  that  of  observation,  is  next  transferred  to  a  straight 
line  below  [as  an  ordinate  to  a  new  curve.] 

**  In  examining  this  resi<lue,  the  first  step  is  to  lay 
on  an  approximate  line  of  parallax.  For  this  I  make 
an  arrangement  fur  every  hour  of  transit,  and  for  54', 
55',  56',  and  59',  6D',  61'  of  parallax  [that  is,  two 
groups  for  each  hour]  (omitting  57'  and  58')  of  all  the 
vertical  distances,  at  the  successive  hours  of  transit,  of 
the  curve  fiom  the  straight  line,  adding  to  each  a 
constant  to  avoid  negative  quantities.  I  thus  obtain 
twenty-four  parcels,  the  means  of  which  give  an 
approximate  correction  for  55^  and  60'  at  every  hour  of 
transit.  From  this  a  first  line  of  parallax  is  laid  down, 
preparatory  to  the  obtaining  of  the  declination- correc- 
tions, 

*'  These  are  obtained  by  collecting  the  measured 
distances  from  the  parallax  line  to  the  curve,  into 
parcels  of  0"decl  to  13°decl.,  and  21'*decl.  to  28'MecL 
for  every  hour  of  transit,  omitting  those  of  14°  to  20" 
decL,  and  taking  the  axis,  with  the  mean  declination  of 
the  year,  as  a  better  representative  of  the  mean  declina- 
tions. The  means  of  these  twenty -lour  parcels  give 
me  a  declination-correction  very  near  the  truth.  From 
this  I  lay  down,  on  the  parallax  line,  the  effect  of  decli- 
nation, and  thus  get  an  approximate  curve  of  declina- 
tion combined  with  parallax.  Both  this  and  the 
former  curve  of  parallax  are  drawn  in  with  pencil 
only,  being  merely  used  as  approximations,  whence 
3c* 
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Tides  and  corrections  of  the  first  parallax  and  dcclin  at  ion- correc- 
WtTcs.  ^^.^^^^  j^^g  obtained.  This  is  done  by  an  arranr^ement 
^-^^~^  (ag  before)  of  the  spaces  still  remainin^r  between  the 
pencil  curve  of  declination  combined  with  parallax,  for 
hours  of  transit  and  for  54',  55',  56',  and  59',  ecy,  61' 
parallax,  which  gives  a  small  additional  correction  of 
the  parallax  corrections  first  obtained.  From  this 
corrected  parallax  correction,  I  draw  in,  with  ink,  the 
true  parallax  line,  makini^  the  requisite  alteration  in 
the  line  of  declination  combined  with  parallax,  which 
is  then  also  inked  in.  Finally,  a  correction  of  the 
declination -correct  ions  bcinc^  made  from  this  latter 
line,  is  considered  as  ^vinaf  the  true  effect  of  the 
declinations.'' 

(495.)  We  have  only  to  remark  further  on  this,  that 
much  will  depend  upon  the  operator's  mental  assump- 
tion as  to  the  law  of  the  ineciuality  as  depending:  on 
the  al^sump-  ci'^^r  of  the  elements  of  correction.  If,  for  instance,  he 
tion  of  a  assumes  (as  required  by  theory)  that  the  correction  for 
correct  law.  declination  is  nearly  proportional  to  the  s<|uare  of  the 
declination,  it  will  be  better  to  use  the  scjuare  of  decli- 
nation throughout.  It  is  evident  that  there  is  nothing 
in  the  precepts  above  to  prevent  the  operator  from 
referring  the  parallax,  declination,  &c.,  to  any  time 
previous  to  the  transit  which  immediately  precedes  the 
tide ;  and  this,  in  fact,  is  done  by  Mr.  Whewell  in 
some  discussions  of  tides. 

(496.)  In  remarking  on  these  methods  we  cannot 
fail  to  observe  that  Mr.  Lubbock  s  metho<i  of  using  all 
the  observations  for  his  first  results,  and  the  methods 
founded  on  this  by  Mr.  Whewell,  are  in  some  respects 
Lubbock'8  greatly  superior  to  Laplace's,  which  used  only  obser- 
and  Mr.  ^  vations  made  at  particular  times.  Thus  Laplace 
WhewcU's.  assumed  that  the  principal  corrections  for  parallax  must 
occur  on  the  days  when  parallax  was  greatest  or  least ; 
Mr.  Lubbock's  method,  if  properly  used,  would  show 
whether  that  is  true  or  not.  On  the  other  hand,  Liiplace  s 
method  is  much  superior  in  the  facility  which  it  gives 
for  introducing  such  considerations  as  that  of  the  va- 
riation of  effect  produced  by  variation  of  velocity  in 
right  ascension,  (a  real  quantity,  as  shown  by  the  second 
terms  in  our  expression  of  (446.),  and  by  the  remarks 
in  (455.),  though  for  a  reason  very  different  from  La- 
place's.) But,  viewing  the  two  inde|)endent  methods 
introduced  by  Mr.  Whewell,  of  reducing  the  tabular 
numbers  to  law  by  a  process  of  mathematical  calcula- 
tion, and  of  exhibiting  the  law  to  the  eye  without  any 
mathematical  operation  by  the  use  of  curves,  we  must 
characterize  them  as  the  best  specimens  of  reduction  of 
new  observations  that  we  have  ever  seen ;  although, 
with  a  more  accurate  knowledge  of  theory,  they  might 
have  been  much  improved. 

(497.)  Thirdly,  in  regard  to   the   progress  of  the 
tide  over  the  different  parts  of  the  sea  covering  the 


Compari- 
son of 
Laplace's 
methods 
with  Mr. 


Methods 
applying 


to  the  pro-  grreater  portion  of  the  earth.     As  the  tide  is  itself  a 

Sde-V^avc^  changeable  state  of  the  water,  and  as  its  elements  vary 

across  the   ^^0"^  <!">'    ^^  ^^Yj  i*  ^^  necessary   to  fix  upon  some 

ocean.        definite  phenomenon  at  some  definite  time  in  order  to 

be  able  to  compare  the  times  of  tide  at  different  places. 

By  common  consent  of  mariners,  the  time  adopted  is 

"  the  time  of  high  water  on  days  of  new  moon  and  full 

moon,''  or  rather  the  interval  from  the  moon's  transit 

at  which  high  water  occurs  on  those  days.     This  is 

Establish-  called  (he  establishment  of  a  port.     It  is  to  be  observed 

ment;  its    that  the  interval  taken  on  the  day  of  new  or  I'ull  moon 

meaning,    j^  not  the  same  as  the  mean  of  all  the  intervals  taken 

under  all  circumslainces ;  this  latter  is  termed  by  Mr. 


Whewell  the  corrected  establishment^  and  it  is  by  fiv  Ti 
the  more  important  element  in  scientific  discusmou  ^ 
The  former  however  is  most  easily  understood  by  prae^  ^ 
tical  men,  and  it  is  therefore  the  element  most  usually  yu 
adopted  in  such  comparisons  as  those  of  which  we  we  m 
speaking.  dli 

(498.)  Now  the  establishment  is  commonly  given  in  ^ 
the   time  of  the  place.     But  in  order   to    make  tbej^ 
establishments  of  different  places  comparable,  with  the  Oh 
view  of  tracing  the  general  course  of  the  tide,  we  must  tioi 
ex])re.ss  them  all  in  the  time  of  one  standard  plaee, 
Greenwich  for  instance.     For  this  purpose  we  haive 
only  to  subtract  the  east  longitude  or  add  the  west 
longitude,  (expressed  in  time,)  and  we  have  then  a  set 
of  numbers  which  are  strictly  comparable,  and  whidi 
express  the  Greenwich  time  of  high  water  at  each  of  the 
places  on  the  day  of  new  or  full  moon. 

(499.)  Sup]X)se  now  that  these  last  numbers  aie 
marked  on  a  chart,  and  that,  on  inspecting  the  chart,  we 
sec  at  two  points  on  opposite  sides  of  a  sea  and  at 
several  small  islands  between  them  the  same  indication 
II1\     This  denotes  that  it  was  high  water  at  all  those 
places  at  the  same  time,  which  on  a  day  of  new  or  full 
moon  was  3  o'clock.     We  may  then  consider  the  tide 
as   a  great  wave  whose  ridge  passed  through   those 
places  at  3   o'clock  on  that  day.     Suppose  that,  on 
looking  at  another  part  of  the  same  sea,  we  find  a  series 
of  points  marked  IV**.     From  this  we  infi?r  that  th^ 
ridtre  of  the  wave  passed  through  this  series  of  phc^^ 
at  4  o'clock  on  the  stime  day.     We  conclude  therefi^^^^ 
that  the  ridge  of  the  wave  has  travelled  from  one         < 
these  lines  to  the  other  in  one  hour  ;  not  by  themoti  -^^ 
of  the  particles  of  water  through  that  space,  but  by  t^-  -    || 
change  in  the  relative  motion  described  in  (1S5.),  tei^^ji 
other  parts  of  Section  IV.     If  now  we  draw  a  IfiBn 
thr(mgh  the  first  scries  of  points  that  we  have  m^^sn 
tioned,  it  is  called  the  cotidal  line  of  IIP;  a  line  dra      ^i 
through  the  second  series  of  points  is  called  the  eoti^c^ 
line  of  IV*;  and  so  on. 

(500.)  Cotidal  lines  of  this  kind  had  been  drawn  b5 
Dr.  Young  and  other  writers,  but  to  a  small  exte=-  Jat 
The  first  instance  (so  far  as  we  are  aware)  in  wh  "Scl 
they  were  traced  on  a  large  scale,  was  in  the  chw  Tt 
inserted  by  Mr.  Lubbock  in  the  Pfiilosophical  Tra^  -=^^' 
actions^  1S31.  But  greater  extent,  as  well  as  grefc —  ^ 
accuracy,  were  given  by  Mr.  Whewell's  investigatic^^^:^' 
in  the  Philosophical  transadions,  1833,  1685, 
1636. 

(501.)  It  is  proper  to  remark  that  the  whole  of  i 
directions  rep:arding  this  matter  go  on  the  supposili*—'  -^ 
that  the  semidiurnal  tide  is  the  only  one  of  any  impo^^ 
ance ;  at  least  that  the  diurnal  tide,  though  perha^  -^ 
sensible,  does  not  materially  disturb  the  times  ai^^ 
general  order  of  the  semidiurnal  tide.  We  shall  ho«^^ 
ever  find  instances  in  which  the  diurnal  tide  is  fi^^ 
greater  than  the  semidiurnal  tide.  In  these  cases  th^^ 
word  establishment  ceases  to  be  applicable.  An^  ' 
th(mgh  it  would  not  be  difficult  to  extract,  from  a  lon^^ 
series  of  observations,  a  fundamental  number  bearin^^ 
the  same  relation  to  the  semidiurnal  tide  which  th^^ 
ordinary  establishment  bears  to  the  semidiurnal  tide  Ol0^ 
other  places,  yet  it  is  not  easy  so  to  state  a  rule  that^ 
nautical  persons  would  be  able  speedily  to  ascertain  its  ^ 
value  for  such  a  place.  In  regard  to  these  localities  ^ 
therefore  cotidal  lines  are  yet  wanting. 

(502.)  We  cannot  close  this  part  of  our  work  with- 
out remarking  on  the  confusion,  and  the  consequent 
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itty  of  drawtnof  coiiclal  lines,  produced  in  many 
Im«s  by  the  inaccurate  hubits  of  ^anien  and  all  who 
iliigCer  lt>  them,  (in  England  at  least,)  in  not  dis- 
ttogaiisiuiig:  between  high  water  and  the  termination  of 
flood  or  slack  water.  On  this  point  see  (5.)  and  (184.). 
In  French  works  these  are  carefully  dislinguishetl : 
•lilts  ill  Romme  {Tableau  de,t  Vents  H  cles  Marhes)  the 
iPordu  fht  and  jman  are  appropriated  io  the  flow  luid 
«bb»  wkile  moniant  and  ptrdani  are  used  only  for  ihe 
rite  ftmd  ikU;  and  the  want  of  synchronism  between 
1  18  clearly  explained.  But  in  some  of  the  best 
jtisfci  charts,  from  ignorance  of  this  circumstance, 
tines  of  high  water  on  the  coafit  and  in  the  sea  at 
m  finr  miles  distance  are  marked  ^  ditTeriuo-  2i  hours 
or  8  hoars ;  and  even  in  the  table  of  tides  in  the 
Nqm^coI  Almanac,  the  establishments  at  Portland 
Road  and  Portland  Race  are  marked  as  differing 
S  liottrs.  We  trust  that  this  stuin  on  the  scientific 
of  our  mariners  will  soon  be  removed. 


SttCTiOK  VI 1 1.  ^Comparison    of   the    freceoikg 

TSXOlllSS  OF  TEK  TtOES^  WJTU   OassavAfioNS. 

(303.)  In  the  present  Section  we  propose  to  brin^ 

lelher  ihe  principal  results  obtamed  by  the  methods 

cril>ed  in  tlie  la*it  Section,  and  to  confront  them 

^f.^^,  th..  theories   of  the    preceding   Sections,      For 

•   we  shaJl    div^de   this   Section    into   the 

JMuu^^  iiu  v>ub«ectiana : 

i^ubHectioii  1. — Ojl    the  individtial    tides  in   riverH^ 

and  in  bays  and  estuaries  in  which  the  character 

of  the  tides  is  nearly  similar  to  that  of  rivers. 

Sulnecliou  2. — ^On    the   individual    tides   m   ^omc 

small  seas. 
Subsection  3. — On  the  laws  of  the  tides  for  varying 
potions  of  the  Sun  and  Moon,  at  several  ditlereiil 
places. 
SuLsection  4. — On  the    progress  of  the   tide  over 
diiferent  parts  of  the  ocean. 

^^sedion  L — On  the  individual  Tides  in  Rivers^  and 
■y^  R^iifS  and  Eduuries  in  which  the  character  of  the 
^  i  dt's  is  nearly  similar  to  iJiai  of  Rivers. 

C^04*)  The  common  property  which  unites  rhe 
w-ious  classes  of  canals  considered  here  is,  that  the 
J*^ftiion  and  depression  of  the  surface  of  the  water 
*JW  a  sensible  proportion  to  the  depth  of  the  water. 
*^  theories,  theretbre,  which  are  to  be  considered  as 
*Pttiaily  applying  to  them  are,  the  whole  of  the  SuV 
**"  n  commencing  at  (192,)  and  illustrated  by  figures 
U,  12,  13,  14,  15;  and  the  theory  from  (307.) 
-^[^MiK),  illustrated  by  figures  16  and  17.  Besides 
Uieie,  however,  we  shall  fiud  it  necessary  to  apply  the 
ttforics  relating  to  variation  of  breadth  and  depth 
C238.)  to  (264/),  because  in  far  the  greater  number 
rivers,  &c„,  the  breadth  and  depth  dimiuish  in  pro- 
from  the  sea.  And  in  all  cases  the  laws  of 
must  be  supposed  to  apply,  and  the  theorems 
($32,)  to  (335.)  must  therefore  be  used.  We 
11  now  advert  to  special  instances. 
^Oh.)  The  theories  from  (238.)  to  (2fi4,)  lead  us 
li  that,  where  a  river  contra: is  rapidly  and 
rapidly,  the  range  of  tide  will  certainly  increase. 
We  are  not  prepared  to  say  that  the  law  which  we 


have  bid  down  in  (264,)  would  apply  with  extreme  Tidea  and 
accuracy,  because  the  assumptions  of  very  slow  con-  ^'avo», 
traction  and  very  slow  variation  of  depth  on  which  the  ^-^S^^-^ 
process  of  (262.)  is  founded  might  not  be  safe  except 
the  contraction,  &c.,  extended  through  the  length  of 
several  waves.  Still  there  is  no  doubt  of  the  general 
correctness  of  the  result*  But  the  theorem  of  (332.) 
shows,  us  a  consequence  of  friction,  that  i(  tlie  channel 
be  uiiiibrm  the  range  will  decrease.  Combining  these, 
we  see  thai  there  is  a  certiin  rate  of  contraclion  with 
which  the  range  of  tide  will  be  stationary  :  if  the  river 
contracts  more  rapidly,  the  range  will  increase  tVom 
the  preponderating  effect  of  contraction  :  if  it  contracts 
less  rapidly  (and  ci  fortiori  if  it  expands),  the  range 
will  diniiuihh  from  the  preponderating  clfect  of  trictiou. 
We  can  easily  supply  the  reader  with  instances* 

In  the  Thames,  the   mean    range  at   Sheerncss   is  Instttncet 
about  13  feet,  at  Deptibrd  about  17  Ibet,  at  London  of  tbo 
Bridge  about  15  feet,  and  from  this  point  it  diminishes  c'*'*"r;®  ^ 
gradually  to  the  weir  drawn  across  the  river  at  Ted-  o^S^n 
dington,  (a  few  miles  above  Richmond,)  where  it  is  passing  up 
about    2  feet.     A  longitudinal   Beclion  of    the    river,  n  river ; 
given  by  Messrs^  G.  and  J.  Rennie  in  the  Fourth  Re-  flfatin- 
port  of  ike  British  Association,  h  copied  in  figure  44,  ^J^  "^^^ 
(as  far  as  relates  to  the  tides,)  and  exhibits  clearly  to  jecrcMinff. 
the  eye  this  change  of  extent  of  oscillation. 

The  ranges  in  different  parts  of  the  Severn  we  have 
mentioned  in  (7.), 

On  approaching  tjie  Seine,  the  mean  range  is  about 
13  feet;  at  Havre  it  is  20  feet;  at  Quill eboeuf  it  is 
about  13  feet ;  and  from  this  point  it  decreases  rapidly. 

At  the  Cumbray  islands,  in  the  Firth  of  Clyde,  the 
mean  range  is  about  6  feet;  at  Greenock  about  7; 
at  Port  Glasgow  about  9 ;  at  Glasgow  about  7 ; 
after  wliich  it  decreases. 

In  the  river  St.  Lawrence,  the  nmge  increases  from 
4  or  5  feet  at  its  mouth  to  14  feet  at  Quebec;  aAer 
which  tl  dies  away. 

These  instances  might  be  multiplied  to  any  extent, 
the  alteration  of  range  of  fide  in  all  contracting  rivers 
following  nearly  the  same  laws, 

(506.)  There  is,  however,  another  cause  which 
sometimes  operates  to  increase  the  tides  considerably 
without  any  convergence ;  it  is  the  interruption  of  the 
canal,  supjx)i>ed  uniform,  by  a  barrier.  This  case  is 
treated  theoretically  in  (307.)  and  (333,).  From 
(307.)  it  appears  that,  if  there  is  no  friction,  the  high 
water  will  occur  at  the  same  time  in  every  part  of  the 
canal,  and  its  range  may  become  very  great  at  the 
upper  end :  the  horizontal  molioii,  or  tide-current,  will 
be  very  great  at  the  mouth.  In  (333,)  it  appears  that, 
from  the  introduction  of  friction,  the  height  will  not 
increase  so  much  ;  and  the  time  of  high  water  will  be 
later  as  we  ascend  the  canal.  Perhaps  the  best  instance  jugi^^^g^- 
of  this  case  is  in  the  Bay  of  Fundy.  At  its  entrance  of  U™ 
the  currents  are  very  rapid,  but  the  range  is  only  tide*  m 
about  8  fect»  But  at  the  head  of  the  bay  (where  interrupted 
it  branches  into  two  shoaly  arms)  the  range  of  tide  estuanet. 
"sometiJiies  amounts  to  60  or  70  feet.  The  high  water 
is  later  here  than  at  the  entrance  of  the  bay  by  one 
hour  nearly .  In  the  Gulf  of  California  the  tide  rises 
to  a  great  height,  though  small  at  its  entrance.  In 
like  manner,  the  range  of  tide  in  the  Wash  is  about 
26  feet,  while  it  is  only  6  feet  at  Yarmouth ;  and  at 
St.  Malo,  Avranches,  &c.,  it  is  nearly  40  feel,  while  at 
Cherbourg  it  is  only  15,  We  consider  this  last  in- 
stance analogous  to  the  others,  because  we  imagine 
8  c  2* 
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Tides  and  that  the  islands  of  Jersey,  &c.,  almost  effectually  pre- 

Watcs.     vent  the  tide  from  flowing  on  the  eastern  side  of  the 

^^■N^^^  bay  (in  any  important  degree  as  regards  the  supply 

of  water  for  the  Lay) ;  and,  therefore,  the  tidal  entrance 

to  Avranches  is,  in  reality,  one  of  much  less  breadth 

than  it  at  first  appears. 

(507.)  The  next  circumstance  in  river-tides  which 

we  shall  notice  is,  the  relation  of  the  times  of  slack 

water  (or  the  turn  of  the  current)  to  the  times  of  high 

and  low  water.     In  (184.)  we  have  seen  that  if  the 

river-tide   were  a  wave  propagated  without  friction 

along  a  uniform  channel  of  indeRnite  length,  the  times 

of  turn  of  the  tide  would  be  exactly  intermediate  to 

the  times  of  high  and  low  water,  or  the  cessation  of 

flow  would  be  three  hours  afler  high  water,  and  the 

cessation  of  ebb  would  be  three  hours  af^er  low  water. 

But  every  modifying  circumstance  which  occurs  in 

common  rivers  brings  the  cessation  of  flow  nearer  to 

the  time  of  high  water,  and  the  cessation  of  ebb  nearer 

to  the  time  of  low  water.     Thus,  in  (256.)   we  find 

that  the  shoaling  of  the  bottom  produces  this  efiect ; 

in  (257.)  the  contraction  of  its  breadth  does  the  same  ; 

in  (332.)  friction  produces  a  similar  effect ;  and  in 

(335.)  it  does  so  in  a  greater  degree  if  the  river  is 

stopped  by  a  barrier :  this  last  effect,  however,  is  small 

Instance  of  at  the  mouth  of  the   river.     From  all  these  causes 

small  inter-  combined,  the  turn  of  current  ought  to  follow  the  high 

hiffh^orTow  ^^^  ^^^  water  at  a  small  interval,  especially  on  ad- 

Tv^ter  and   vancing  near  to  anything  like  a  barrier  in  the  river. 

stationary    It  is  notorious  among  all   persons  acquainted  with 

water.         river-navigation  that  Uiis  is  strictly  correct  in  fact; 

but  we  are  unable  to  refer  to  any  numerical  values, 

except  for  Deptford  on  the  Thames.     The  mean  of  a 

great  number  of  observations  (discussed  by  the  author 

of  this  Essay  in  a  paper  in  the  Philoso^ical  Trans- 

actions^  1842)  gave,    for  the    interval   between  high 

or  low  water  and  slack  water,  37  to  40  minutes  of 

time. 

Instance  of     (506.)  The  theoretical  circumstance  to  which  we 

low  water    ^^\  j^^j^  allude  is  that,  in  a  tidal  river  affected  by  a 

Wgher  than  K«**^'^^  current  towards  the  sea,  and  subject  to  friction, 

high  water  ^he  low  water  in  the  upper  part  may  be  higher  than 

in  the  sea.  the  high  water  near  the  sea  (343.).     We  cannot  refer 

to  a  better  exhibition  of  the  observed  fact  than  that  in 

figure  44  ;  the  same  thing,  however,  (we  believe,)  has 

been  ascertained    from  accurate   levelling    along  the 

river  Forth. 

(509.)  The  next  theoretical  point,  and  the  most 
difficult,  (from  the  imperfection  of  limited  solutions 
where  the  convergence  of  the  series  employed  is  very 
slow,)  is  the  general  law  of  rise  and  fell  of  the  water 
at  some  distance  from  the  sea,  the  extent  of  vertical 
oscillation  of  the  surface  bearing  a  sensible  proportion 
to  the  depth  of  the  water.  "Where  there  is  no  barrier 
across  the  river,  (at  least  within  a  great  distance  of  the 
sea,)  and  where  the  oscillation  is  not  very  great,  the 
theory  of  (192.)  to  (221.)  will  apply.  Prom  this  we 
find  as  follows. 

(510.)  First,  supposing  the  place  not  very  far  from 
the  sea,  the  principal  effect  will  be,  that  the  rise  of  the 
water  will  occupy  a  shorter  time  than  the  fall  (see 
figure  11);  and  the  inequality  will  be  greater  far  from 
the  sea  than  near  the  sea,  and  greater  at  spring-tides 
the  form  of  than  at  neap-tides.  In  illustration  of  this,  we  are  able 
curvein  *®  place  before  the  reader  figure  45,  representing  the 
passing  up  registered  tidal  curve  at  Sheemess  on  the  spring-tide 
a  ri\er.        of  1841,  February  24,  aflemoon ;  figure  46,  represent- 
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ing  the  tidal  curve  formed  from  obaervatlo 
same  tide  at  Deptford ;  and  figure  47,  re] 
the  tide  of  1821,  July  29,  (in  nearly  simila 
of  the  moon,  &c.,)  near  London  Bridge  (JF 
port  of  British  Association^  page  495).  In 
IS  represented  the  course  of  the  neap-tide 
March  2,  aflernoon,  at  Sheerness;  and,  in 
that  of  the  same  tide  at  Deptford.  All  thf 
are  drawn  to  the  same  scale,  and  illustrate 
points  that  we  have  mentioned.  In  figures  4 
the  times  of  rise  and  fell  are,  respectively,  at 

6  h.  5  m.  and  5  h.  55  m. ;  at  Deptford  5  lu 
7 h.  Cm. ;  and   at  London   Bridge,   4 h.  4 

7  h.  59  m.  (the  whole  time  being  accidentally 
in  the  former  and  too  large  in  the  last).  ] 
46  and  49  the  times  of  rise  and  fell  are,  at  S 
6h.  SOm.  and  6h.  30  m. ;  and  at  Deptford, 
and  6  h.  30  m.  At  Teddington  the  timea  i 
1  h.  15  m.  and  11  h.  We  may  also  state  firom 
that  the  tide  at  Havre  occupies  six  hours  i 
but  that  at  Quillebccuf  and  places  above  it,  it 
not  more  than  two  hours.  A  better  iostan 
of  the  St.  Lawrence:  at  40  leagues  belov 
the  rise  and  fall  occupy  equal  times;  at  si 
below  Quebec,  the  rise  occupies  five  hours,  ai 
seven  hours ;  at  20  leagues  above  Quebec,  tl 
cupies  three  hours,  and  the  fall  nine  hours. 

(511.)  Secondly,  supposing  the  place  i 
further  from  the  sea,  there  will  be  a  sensiUi 
the  descent  of  the  water ;  there  may  even  b 
rise  near  the  middle  of  the  descent  Th 
check  does  occur  in  fact  will  appear  from  i 
which  is  copied  from  a  diagram  given  by 
sell  in  the  Seventh  Report  of  tJie  British  A 
representing  the  tidal  curve  on  the  rivei 
Cheshire. 

(512.)  Thirdly,  supposing  the  place  stil 
from  the  sea,  and  the  tide  somewhat  larger 
make  another  term  in  the  approximation  ne< 
appears,  from  figure  14,  (remarking  that  tbeti 
for  any  station  may  be  formed  nearly  enou^ 
versing  the  form  of  the  wave  near  that  stati 
there  may  be  a  treble  elevation  in  tlie  cour 
tide ;  and  comparing  this  with  figure  15,  i 
that  this  pluDnomeuon  may  be  very  conspii 
spring- tides  at  the  same  station  at  wliich  it 
perceived  at  neap-tides.  Now  this  treble 
occur  in  the  Forth,  where  it  is  known  by  th 
the  Leaky.  (Something  like  it  occurs  also  in 
and  probably  in  the  Thames  and  other  lon( 
It  is  understood  that  Mr.  Russell  has  in  pr 
an  elaborate  account  of  observations  of  the  I 
it  is  not  yet  published,  (a  short  notice  only  be 
in  the  Tenth  Report  of  the  British  Assoeia 
must  draw  our  mformation  from  Wright's  m 
the  Philosophical  Transactions  for  1750,  i 
The  principal  points  mentioned  are,  that  tl 
begins  at  Queen's  Ferry,  or  a  few  miles  aboi 
in  neap-tides  extends  25  miles  up  the  riv 
Queen's  Ferry,  and  in  spring-tides  19  mile 
(three  miles  above  Stirling)  ;  that  the  high 
is  not  that  from  the  first  rise,  but  that  from  tJ 
rise.  (In  this  respect  it  appears  to  differ 
tide  represented  in  figure  14,  in  which  the  fii 
the  highest ;  but  it  is  extremely  probable  that 
sideration  of  friction  and  of  other  inipedimei 
sensibly  alter  this  form.)     It  is  stated,  also,  t 
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are  no  Leakies  at  full  moon,  thoucrli  there  are  at  new 
moon.  We  douljl  llie  accuracy  of  the  writer  in  regard 
to  thu  point,  because  the  circumataiiices  of  sea-tide, 
which  atone  conid  affect  the  river-lkle,  (namely ,  semi- 
diurnal and  dturnal  tide,)  are  ihe  same  at  new  and  full 
moon.  On  the  whole,  while  we  see  beyond  doubt 
that  the  Leaky  is  a  lejptimate  instance  of  the  applica- 
tion of  our  theory,  (having  been  observed  90  years 
before  the  theory  explaining  it  was  formed,)  we  think 
it  has  not  yet  been  described  with  ihe  accuracy  that  a 
phenomenon  so  remarkable  deserves. 

(5 IS.)  But  suppose  the  tide  to  be  so  very  larpre  in 
proportion  to  the  depth  of  the  water  that  our  series  of 
terms  in  (210.)  ceases  to  be  converp:ent;  what  shall 
we  conclude  to  be  the  form  of  the  tide-wave  ?  Our 
mathematics  here  are  at  fault  ;  and  (till  the  analytical 
difficulty  has  been  overcome)  we  must  refer  to  ob- 
servation. We  may  state  thi^,  then,  as  the  result. 
As  the  very  large  tide  prog;resscs,  its  time  of  rise 
becomes  shorter,  and  its  time  of  fall  Ioniser ;  but  the 
descent  is  not  uniform,  the  greuter  part  of  the  descent 
occupying  not  much  more  time  than  the  rise,  and  the 
last  part  of  the  descent  being  jilmost  imperceptibly 
slow,  which  again  is  succeeded  by  a  very  sudden  and 
Tapid  rise  of  the  next  tide.  The  course  up  the  Severn 
tnay  be  gathered  from  ligiires  51,  5?,  53,  At  the 
lower  part  of  the  Bristol  Chaune!  the  risti  and  fall,  we 
belie te,  occupy  nearly  equal  times,  (although  we  are 
Tiot  nware  of  any  careful  observations,)  and  figure  51 
V  -nnr  be  tnken  as  the  representation  of  the  tidid  curve 
W  ^      lire  52   is  a  copy  of  a  curve  traced   by  a 

^  ,  !iig  tide-gauge  erected  at  Hung  Road,  (near 

the  contiuence  of  the  Avon  and  the  Severn,)  for  which 
we  arc  indebted  to  the  kindness  of  Mr »  Bunt.  The 
whole  time  of  rise  nppeurs  to  be  four  hours  at  the 
Jeaat.  Figure  5^  represents  the  tidal  curve  at  Newn- 
kanij  drawn  generally  from  our  own  rough  observa- 
titJOs.  The  whole  time  occupied  by  the  rise  (Ij-  hour) 
S»  Bccurate.  We  believe  that  this  may  be  taken  as  a 
type  of  the  tide- wave  in  rivers  where  the  entering  tide 
is  remarkably  large. 

(514.)  Connected  with  this  rapid  rise  of  the  tide, 
Ml  the  case  of  the  last  article,  is  the  Bore ;  a  phteno- 
'>H!ion   on    which,    we   believe,   some    misconception 
prevails.     We  believe   that    the  following  description 
<*f  its  cause  and  appearance  will  be  found  correct.     It 
J  1*  necessary  tor  its  formation   that  there  be  a  very 
tide  rising  with  great  rapidity  (thus,  at  Newn- 
where  the   water  rises  18  feet  in  an  hour  and 
iff,  the  bore  is  considerable) »     It  is  necessary,  also, 
^hn  the  channel  of  the  river  be  bordered  with  a  great 


extent  of  flat  sands,  near  to  the  level  of  low  water.  TiHei  and 
These  circumstances  hold  in  the  Severn,  the  Seine,  the  ^  ^*y<^B- 
Amazons,  the  bays  at  the  head  of  the  Bay  of  Fundy,  ^"^V^^ 
(Chignecto  Bay  and  the  Bay  of  Mines,)  and  other 
places  where  the  bore  is  rematltable:  the  second  does 
not  hold  in  the  Thames ;  and,  in  cousetjuence,  that 
river  has  no  bore.  When  the  rise  of  the  tide  begins, 
the  surface  of  the  water  is  disturbed  in  mid-channel, 
so  as  to  distort  reflexion,  but  the  water  is  not  broken; 
it  is  merely  like  a  common  wave.  This  point  (which 
we  state  from  our  own  observation)  is  fully  confirmed 
by  De  la  Condamine*s  account  of  the  bore  in  the 
Amazons,  and  by  the  pnictice,  in  the  Hoogly  river, 
(near  Calcutta,)  and  other  places  subject  to  a  bore,  of 
rowing  boats,  &c.,  into  the  middle  of  the  channel  on 
the  approach  of  the  bore,  in  order  to  place  them  out 
of  danger.  But  as  this  rapid  rise  elevates  the  surface 
suddenly  above  the  level  of  the  Hat  simds,  the  water 
immediately  rushes  over  them  with  great  velocity  and 
with  a  broken  front,  making  a  great  noise.  And  this 
is  the  whole  of  the  Bore.  It  is,  however,  a  majestic 
pha>nomcnon,  especially  when  witnessed  from  a  station 
which  eotnmands  the  river  for  several  miles  above 
and  below,  (we  may  parlicularly  mention  Newnham 
churchyard,  on  the  Severn,)  and  at  an  hour  whea 
other  sounds  are  stilled.  The  rise  of  the  water  con- 
tinues, after  the  Bore  has  piL^ssed,  with  unabated  rapid- 
ity, us  far  as  Can  be  seen  by  general  observation,  and 
the  tidal  current  flows  rapidly  up  the  river,  which  is 
now  quite  full  At  last  its  rapidity  of  rise  diminishes, 
and  at  90  minutes  after  the  bore,  ut  the  place  which 
we  have  mentioned,  it  begins  to  drop,  the  current 
still  Howiiig  np.  About  Id  minutes  after  the  beginning 
of  the  drop,  a  singular  One  of  ripple  (of  which  we  can 
give  no  further  explanation)  is  *een,  stretching  across 
the  whole  river,  and  moving  very  slowly  downwardfi^. 
This  appe^irs  to  be  the  place  at  which  the  ascending 
current  and  the  descending  current  meet ;  tor,  as  soon 
as  it  has  passed,  the  water  is  seen  to  be  running  slowly 
downwards,  and  in  a  very  short  time  it  is  running 
with  a  speed  which  is  scarcely  to  be  seen  under  any 
other  circumstimces  of  any  river,  except,  perhaps, 
some  of  the  largest  rapids.  The  remarkable  point 
attending  this  last  phapnomenon  is,  that  the  phai^e  of 
change  of  current  moves  down  the  river.  In  every 
other  instance,  the  piloses,  whether  of  high  Water,  of 
low  water,  or  of  change  of  current,  move  upwards; 
although  that  of  low  water  (208.)  moves  upwards 
much  more  slowly  than  that  of  high  water.  It  would 
seem  here  that  one  of  the  velocities  h^  actuallly 
changed  its  sign. 


(515.)  The  only  instance  in  which  the  phtenomena  of  tides  in  a  continuous  river  have  been  reduced  to  tnathe-  Tnsiance  of 
^^tkal  law  by  such  a  process  as  that  of  (479.)  is  in  the  tides  of  Deptford  (Phil.  IranSr  1912).     Referring  to  Depifonl 
C479.)  for  the  process  used,  it  appears  that  the  result  expressed  the  depression  of  the  water  tor  every  value  of^**^*  *^*'. 
^♦aAoie;  \he  pkaie  being  an  angle  increasing  by  360°  tVnm  high  water  to  high  water,  aiul  the  unit  in  tertns  f^f  a^^^atlie-'^ 
^Itich  the  depression  is  oppressed  being  the  half  oscillation.     Thus  it  was  found  tluit   at  Deptford,  when  the  matieal 
of  tide  was  15  feet  3  inches,  putting  j^=  pha^  ^77*.  50^,  the  depresiion  of  the  water  below  a  fixed  mi^rk  i*w. 
[rhl  be  represented  by 

I3ft.  lOin.  +  7fl,7'5in.x{0*939sinp-0'066fiin(2/?--38^.29')-0'048sin(3p-48°.400 

+  0*012siu(4/>^97\2')} 

!  that  when  the  range  of  tide  was  19  feet  2  inches,  putting  p=  phase  —86°  ♦23',  the  depression  of  the  n*ater 
^jelow  the  same  murk  might  be  represented  by 

13ft.3iii,  +  9ft.  7in.x{O■9O2sinp-O•106sin(2/3-19^11')-0'069sin(3/)-6•^^lt)') 

4  0*033«iu  (4^;- 75°. Sy)]. 
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Tides  and  ^he  first  thing:  to  be  remarked  is,  that  the  mean  level  (or  the  term  independent  of  sines)  is  higher  in  the  large  IJ 

V— i^^HL^  tides  than  in  the  small  ones.     Probably  a  part  of  this  arises  from  the  influence  of  the  second  term  in  the  expres-     ' 

Difficulties  ^^°"  ^^  (309.);  but  a  part  also  is  produced  by  the  difference  of  the  same  kind  at  the  mouth  of  the  river,  ^  i^  Jj^ 

in  reconcil-  appears  in  Mr.  Lloyd's  paper  {Phit,  Trans.  1831)  that  the  mean  level  at  Sheerncss  is  higher  in  spring  tides  tbHl  f^ 

ing  the        in  neap  tides  by  7  inches  nearly.     The  next  thing  which  deserves  notice  is,  that  the  coefficient  of  sin  (2p— 19^.  ll*)  tm 

obsened      is  larger  than  that  of  sin  (2p  —  38° .  22')  in  a  greater  proportion  thtm  that  of  the  range  of  tides ;  whereas  the  expK»-  Tk 

thrtheorc-  ^^^^^  of  (210.)  and  (309.),  supposing  them  to  be  put  under  brackets  with  the  coefficient  of  the  fiiBt  term  >^  ^^ 

tical  law.  '  general  multiplier,  would  give  for  the  coefficient  of  the  term  depending  on  2fnvt  a  quantity  proportional  to  ^^ 

range.     This  seems  to  show  merely  that  the  approximation  is  not  carried  far  enough  for  such  a  tide  as  thai  of 

the  Thames.     The  third  point  to  be  noticed  is,  that  the  argument  of  the  second  term  (or  the  angle  whose  Bine  8i 

enters  into  the  second  term)  is  not  double  the  argument  of  the  first  term,  as  it  ought  to  be  by  the  expressioii  of  2 

(200.)  or  (210.),  but  is  double  the  argument  of  the  first  term  diminished  by  a  constant.     This  may  arise  from 

Explained   the  same  imperfection  of  the  mathematics  ;  or  it  may  be  explained  thus.     The  bridges  and  other  impediments 

in  some       may  produce  in  some  degree  the  effect  of  a  barrier,  and  therefore  tlie  true  expression  ought  to  be  intermediate^ 

degree  by    ^  those  of  (200.)  and  (309.).     The  former  with  changed  sign,  and  putting  C  for  bk,  gives  for  the  variable  paitll 

mento  fo  ^'  ^^  depression 


motioif  of  ^  |-^"^  (mvt'—nu:')-''rb.mx'.m\  (2mW— '2mx')l. 


the  water. 


The  latter,  with  changed  sign,  making .cos  rna—mT'= C=6A*,  and  putting  B^ISO*^,  gives  for  the  \'ariabie    - 

cos  ma  ^ 

part  of  depression  i 

C  I  sin  mvt—j  h . mx' .  tan  {ma—mx) . cos  2mii  I. 

If  then  the  true  expression  were  the  mean  of  these  two,  it  would  be 


f  Tfljf  ftlX*        ^  _______-^_— ——————  \ 

C  j  cos  ---  .  sin  mvl  — - —  -  6 .  mx' .  (cos  2mjr' .  sin  2nivt  —  sin  2mx'  -  tan  (nia — jhj/)  cos  2mcl)  K 

_-sin  2ma?'  — tan  (Twa  — fnjr')  - — ; — =      ,        t^     .n  i  »  .£•  ,       ,         r   ^  .      •  i     ,    ., 

If =tan  2rnr  —  D,  where  D  will  be  small  ir  the  place  of  observation  is  near  to  the  bridseB, 

cos  2w.r'  -!»—» 

(Sc,  tliis  will  become  


C  jcos^.sin  wir^— '^  -  E.sm2mvt-2mx^  +  D\; 


and  if  we  put  mvt =p,  it  becomes 


or 


C  ]  cos  — .  sin  /;  —  E .  sin  2p  —  vix'  + 1^  f 
C  i  cos  -  — .  sinp  —  E .  sin  2p — F  K 


an  expression  possessing  the  peculiarity  in   the  form  of  the  argument  of  the  second  term   to  which  we  have 
adverted.     On  the  whole,  we  regard  the  phenomena  of  the  Deptford  tides  as  agreeing  pretty  well  with  the  laws  'J 
given  by  our  mathematical  investigations.  * 

Instance  of      (516.)  Before  quitting  the  subject  of  tides  in  continuous  rivers  we  may  remark,  that  it  is  easy  to  conceive  a   * 
a  riTcr  (the  river  so  long  that  there  may  be  at  the  same  instant  several  tides  of  high  and  low  water  alternately  at  diflereat 
Amazons)    points  along  the  river,  its  course  being  so  long  that  the  wave  of  high  water  occupies  several  days  in  passing  up.     ^ 
ral  hiff^^'  ^^^  aware  of  only  one  instance  in  which  this  is  recorded  as  actually  having  been  observed,  namely  the  river 

and  low  Amazons.  De  la  Condamine,  who  descended  this  river  in  1743,  (see  the  French  Memoirs  for  1745,)  has  stated 
tides  exist-  that  the  tide  is  observable  at  Pauxis,  200  leagues  from  the  mouth  of  the  river,  and  that  between  this  place  "m^ 
ing  upon  the  mouth  there  are  at  any  instant  a  score  of  places,  more  or  less,  [une  vingtaine  de  parages,  plus  ou  moiru^']  at 
It  at  once,    ^j^ich  it  is  high  water  at  that  instant ;  the  places  intermediate  to  these  having  low  water  at  those  times.   Tfifc 

conceives  the  tide- wave  to  advance  there  at  the  rate  of  one  league  per  hour  nearly. 
Instance  of      (517.)  When  the  river  is  stopped  by  a  sudden  barrier,  (a  circumstance  which  holds  nearly  in  the  Southampton 
estuary  tide  Water,  the  Orwell,  the  Stour,  several  arms  of  the  sea  on  the  coast  of  Cornwall,  many  of  the  sea-lochs  of  Scot- 
(South-       land,  &c.,  and  many  other  estuaries,)  the  theory  of  (309.)  illustrated  by  figures  16  and  17  ought  to  apply.     Wc. 
reduced  to  '^^^  "^^  aware  that  sufficient  observations  have  been  made  upon  any  estuary-tide  except  that  of  Southampton^ 
mathemati-  and  there  they  give  the  very  singular  curve  represented  in  figure  54.     Here  is  a  double  high  water,  as  in  figures^ 
callaw.       17,  and  it  appears  therefore  that  there  is  some  agreement  between  the  theoretical  and  the  observed  forms.     Bu 
Difficulty     this  is  not  so  obvious  when  the  height  is  expressed  algebraically  by  the  process  of  (479.).     It  appears,  tlww^ 
inffi?"'^"  that  the  variable  part  of  the  depression  below  a  fixed  point  (as  applying  to  seven  tides  between  24th  February 

and  27th  February,  1842)  may  be  expressed  by 


7ft.3in.x{0-S98.sin7;-f0-194sin2/;-l°-f0-191sin3p-.68°.8'  +  0-034sin4/;-|-5^43'} 
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wKefe  p  is  an  angle  increasing  uniformly  with  the  time,  and  changing  through  360°  in  the  course  of  one  tide.  TSdet  tnl 
The  theoretical  expression  (30&.)j  as  modified  in  (5l5.)  is  WaTe», 

Cxism  muf  — 7t.my,tan(fiMz— imO'COs  2f»rn. 

This  matter  is  open  to  further  investigation* 


(518.)  The  phsenomeinon  of  long  continued  high  water 
or  double  high  water  in  estuaries  is,  we  helieve,  not 
uncommon.  Thus  at  Havre,  as  described  by  Dicque- 
mare,  {Journal  de  Ph/fifjue^  1779,)  there  is  a  long  con- 
tiQued  elevation  catled  la  tenue  du  plein.  The  tidal 
curve,  as  far  as  we  have  been  able  to  construct  it  from 
Dicquemare*s  rlescriplion,  is  given  in  figure  55,  On 
the  coast  of  Holland,  (which  possesses  all  llie  properties 
of  an  esluary  in  this  respect,  that  the  tidal  water  runs 
for  a  great  distance  over  a  shofity  bottom  and  then  is 
suddenly  stopped  by  the  coast,)  there  is  a  double  high 
wmter  (see  Moll,  Nieuwe  Verhandelingen  der  eerste 
dofse  •  * ,  ran  het  instiinitt  .,.  ie  Amsterdam,  zevende 
d^ei).  Tbe  first  high  water  appears  to  be  considered 
hr  the  Dutch,  in  common  language,  as  the  real  high 
water^  and  tbe  second  is  called  the  afjfjer^  but  so  little 
ditference  is  there  between  them,  that,  in  making  the 
extensive  series  of  simultaneous  tide-observations  pro- 
posed by  Mr,  Whew  ell,  the  agger  was  sometimes  ob- 
served for  high  water, 

(519.)  We  may  here  properly  advert  to  the  anomaly 
which  has  been  observed  in  the  tides  at  Christchurch, 
Poule,  and  Weymouth,  and  which  by  some  writers  (and 
by  nautical  persons  on  the  coast  in  general)  is  ascribed 
to  the  effect  of  a  tidal  currenl  from  the  Solent  or  western 
channel  behind  tbe  Isle  of  Wigbt.  We  shall  first  state, 
thai  we  conceive  this  ex  pi  an  nt  inn  to  be  untenable. 
Without  laying  stress  on  the  algebraic  circumstance, 
thai  the  union  of  two  separate  tides,  one  of  the  form 

<i*sin  ji/-f  A,  and  the  other  of  the  form  h.^m  7f/-|-B, 


will  produce  a  simple  tide  of  the  form  c.sinnf+C,  it 
will  be  seen  from  figure  56  that  the  line  of  the  main- 
land is  continued  by  a  long  projecting  shoal  from  the 
vidble  mouth  of  the  Solent,  so  as  in  reality  to  prolong 
that  channel  to  a  length  which,  by  discharging  its  water 
«t  oocc  into  the  open   sea,  mu^t  elfectually  prevent  it 
fimtn  aflecting  a  long  line  of  coiLSt.     Now  in  tigures 
57,  68,  59,  we  give  the  tidal  curves  of  these  places  ;  in 
wliieh  the  part  marked  with  a  strong  line  has  been  care- 
fttlly  observed  by  ourselves,  (by  noting  the  height  of 
the   water  every   ^\e  or    ten  miriuies,)  and  the  rest 
Iii3  been  supplied  from  the  informaliun  of  persons  on 
the  spot.     It  is  quite  evident,   on    comparison  with 
figures  12,  52,  53,  that  these  are  simply  the  tides  pro- 
duced by  running  over  a  shallow  bottom  ;  that  at  Wey- 
mouth corresponding  to  a  case  in  which  the  tide  is 
fjeater  than  at  Christchurch  and  Poole  ;  which  is  cor- 
rect, the  tide  at  Weymouth  being  double  that  at  Christ- 
church  and  Poole.     Tlie  two  latter  tides  were  observed 
at  the  mouth  of  the  Avon  and  at  the  quay  at  Poole,  and 
/o  each  of  these  places  the  tide  has  flowed  over  a  shoal, 
^Christchurch  Bay  being  very  shallow,)  and  has  still  a 
CoDwdeniblc  distance  to  flow  over  It ;  so  that  they  may 
fcie  regarded  as  tides  in   continued  shallow  channels, 
'^ith  regard  to  the  Weymouth  tide,  we  cannot  explain 
ftUy  ih*  length  of  the  shoal ;  but  it  is  remarkable  that 
t^he  cotidal  lines  fbllow  in  close  sequence  nciir  to  Wey- 
%aouth,  which  implies  that  the  tide-wave  travels  slowly 
»n  (he  same  manner  as  if  the  water  were  shallow, 


whether  that  be  or  be  not  the  cause  of  it.    It  would  be 

a  curious  circumstance  if  it  should  be  found,  theoreti- 
cally or  experimentally,  that  the  alteration  of  the  cotidal 
lines  by  the  Ibrm  of  the  coast  produces  the  same  modi- 
fication of  the  tides  as  a  shoal  which  retards  the  velo- 
city to  the  same  degree.  In  all  three  instances  also  the 
form  of  the  coast  compels  the  tide  to  turn  backward  to 
these  parts,  (by  passing  round  Portland  Bill  to  W^ey- 
mouth,  round  St,  Alban^s  Head  to  Poole,  and  round  the 
reef  projecting  trom  Hengstbury  Head  to  Chnstchurch ;) 
it  would  be  a  curious  circumstance  if  it  should  be  found 
that  this  assists  to  produce  that  modification, 

(520.)  In  the  Phiiosophical  TransaclmiSy  1840,  Mr. 
Whewell  has  given  tidal  curves  for  Liverpool,  deter- 
mined by  observations  every  half  hour  and  also  by  ob- 
serving the  exact  time  at  which  the  surface  of  the  w^ater 
passetl  two  fined  marks;  and  tidal  curves  determined 
from  observations  of  high  water  and  the  time  of  passing 
two  fixed  marks  at  Plymouth.  He  remarks  that,  at 
Liverpool,  the  rise  occupies  less  time  than  the  fall ;  but 
his  tables  and  his  curves  imply  the  contrary  for  Ply- 
mouth. This  however  is  an  error,  arising  from  an 
error  in  the  tabular  arrangement  of  his  figures  (see 
page  264,  January  4,  where  the  figures  3,28.0  in  the 
last  column  are  improperly  raised).  On  correcting  this, 
it  is  found  that  the  rise  occupies!  less  time  than  the  fall, 
as,  theoretically,  it  ought  to  do  (204.).  And  this  is 
the  general  rule.  The  tide-observations  published  by 
the  Admiralty  seem  to  show  that  at  Portsfnouth  the 
rise  is  the  longer;  but  we  have  good  authority  for  say- 
ing that  the  observations  of  low  water  there  are  very  un- 
certain. It  is  not  impossible,  however*  that  Portsmouth 
may  share  in  some  degree  in  the  peculiarities  of  South- 
ampton. 

Subsection  2. — On  the  Individual  Tides  m  some  Small 
Seas. 

(521.)  The  small  information  that  we  possess  with 
regard  to  the  tides  of  the  Mediterranean  Sea  may  be 
first  mentioned.  It  is  notorious  that  the  tides  are  so 
small  that  they  cannot  usually  be  recognized ;  or  can- 
not be  distinguished  from  the  effects  of  wind,  (except 
in  the  neighbourhood  of  the  Strait  of  GibraJlar,  where 
they  are  alfected  by  the  tide  of  the  Atlantic  Ocean.) 
This  agrees  with  the  result  of  (300.),  in  which  the 
greatest  value  of  Y  for  a  closed  canal  contains  as  a 
factor  the  length  of  the  canal,  which  for  the  Mediter- 
raneiin  (considered  w*ilh  reference  to  tidal  phieiiomena) 
is  small.  Yet  that  there  is  a  tide  in  every  part  is 
shown  by  the  observations  of  Toaldo  at  Venice  (PhlL 
Trans ^  1777).  The  spring  tide  there  is  about  four 
feet,  although  at  the  mouth  of  the  Adriatic  it  can  hardly 
be  recognized.  It  is  plain  that  this  case  is  similar  to 
that  of  (307.),  or  to  those  of  the  Bay  of  Fundy,  &c., 
mentioned  in  (506.),  and  that  a  tide,  insensible  at  the 

mouth,  has  by  virtue  of  the  factor  — —  become  sen- 
cos  ma 
sible  at  the  head. 

(522.)  The  tides  in  the  English  Chaiinel  claim  notice, 


Tidal 

cunre*  at 

LiTerpooli 

Ports- 

mouthi 

Plymouth. 


Sm&U  tidet 
in  the 
Mediter- 
ranean. 


Tides  In 
the  Adri- 
atic Sea. 
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Tides  and  ^  having  been  the  subject  of  careful  examination  by 
Wares,     many  persons,  Enc^lish  and  French.     A  paper  in  the 
'^-■%^"^-'  Phil,  Trans.  1819,  by  Captain  Anderson,  deserves  to  be 
Tides  in      mentioned.     This  writer  conceives,  that  if  there  is  any 
Channd.     ^^^^®  *  nieding  of  two  tides,  as  from  the  English  Chan- 
Faise     '     ^cl  and  from  the  North  Sea,  there  must  be  a  terrible  dis- 
notions  on  turbance  of  waters,  as  if  two  streams  ran  to  abut  each 
the  meet-    against  the  other.     The  reader  who  has  entered  into  the 
ing  of  tides.  Theory  of  Waves  will  at  once  perceive  that  no  such  con- 
sequence follows.     While  calling  to  mind  the  analogy  of 
two  ordinary  waves  on  water  running  in  opposite  direc- 
tions and  crossing  each  other  without  any  shock,  he  may 
also  refer  to  the  result  of  the  investigation  in  (310.;, 
which  is  precisely  that  of  two  tides  from  two  tidal  seas 
meeting  in  the  same  canal,  and  which  shows  that  at 
every  point  the  motion  of  the  water  is  similar  to  that 
in  ordinary  tides,  except  that  there  is  no  simple  relation 
between  the  times  of  high  water  and  slack  water.     If 
the  consideration  of  friction  were  introduced,  the  general 
expression  of  (321.),  making  H=0,  must  be  applied, 
and  the  same  limiting  conditions  must  be  used  as  in 
(310.),  which  will  show  that  at  both  entrances  the  tide- 
waves  travel  towards  the  centre  (except  one  is  much 
greater  than  the  other).     But,  dismissing  this  writer's 
speculations,    we   find   his   information    valuable.     It 
appears  that  in  the  upper  part  of  the  Channel  (to  which 
his  detailed  remarks  are  confined)  the  water  flows  up 
the  Channel  nearly  three  hours  af\er  high  water,  and 
runs  down  nearly  three  hours  afler  low  water.     He 
mentions  this  as  a  most  singular  and  astonibhing  fact, 
although  it  is  merely  the  law  of  (184.),  which  is  that 
of  the  simplest  case  of  waves.     We  may  mention  here, 
that  this  continuance  of  the  current  after  high  water,  &c., 
if  it  last  three  hours,  is  called  by  sailors  iide-and-half- 
iide  ;  if  it  last  one  hour  aad  a  half,  it  is  called  tide-and- 
quarier'iide,  &c. 

(523.)  The  results  of  far  more  extensive  observations 
are  collected  by  Monuier,  in  his  Mtmoire  sur  les 
Couranis  de  la  Manchcy  Sfc.  From  these  it  appears,  as 
a  universal  rule  throughout  the  English  Channel,  that 
at  any  great  distance  from  either  shore  the  current  runs 
up  the  Channel  nearly  three  hours  afler  high  water,  and 
down  the  Channel  nearly  three  hours  afler  low  water ; 
and  that  on  the  English  side  of  the  Channel,  especially 
opposite  the  entrances  of  bays,  the  directions  of  the 
currents  turn  in  12  hours  in  the  same  direction  as  the 
hands  of  a  watch ;  and  that  on  the  French  side  they 
turn  in  the  opposite  direction.  This  is  entirely  in  con- 
formity with  the  theories  of  (184.)  and  (363'.).  The 
same  laws  are  recognized  as  holding  in  the  British 
Channel,  and  in  the  German  or  North  Sea  near  the 
Scotch  and  English  coasts.  Two  instances  are  men- 
tioned, (off  the  Start  Point  and  offUshant,)  in  which  it 
seems  that  the  direction  of  the  tide,  afler  having  turned 
through  a  certain  angle,  turns  back  through  the  same 
directions;  but  they  do  not  appear  to  be  well  esta- 
blished. 


Reversion 
.iinl  revolu' 
tion  of 
currents 
in  the 
English 
Channel. 


Different 
In'ight  of 
tides  in 
different 
parts  of 
the  Irihh 
ClianncI, 


(524.)  With  regard  to  the  Irish  Channel,  we  have 
little  to  remark,  except  that  there  is  a  very  great  dif- 
ference in  the  height  of  the  tide  on  the  different  sides, 
the  tide  on  the  east  side  being  considerably  the  greater. 
They  are  also  greater  in  the  northern  part  (north  of 
Wicklow,  on  one  side,  and  of  Bardsey  Island  on  the 
other  side)  than  in  the  southern  part.  Between  W^ex- 
fbrd  and  Wicklow  they  are  very  small.  For  these  facts, 
and  for  information  regarding  the  height  of  the  tides 
along  a  considerable  extent  of  coast,  we  would  refer  to 


fig.  60,  (Chart  of  British  Isles  and  North  Sea,) 
the  small  figures  along  different  parts  of  the  coi 
the  extreme  range  of  the  tide  in  yards  (Whev 
Trans.  1836).  The  theory  of  the  motion  of 
a  lijurge  surface  of  water  bounded  by  an  irregdl 
is  so  imperfect  that  we  cannot  explain  this  nu 
cally  ;  although  it  seems  likely  enough  that  i 
wave  coming  from  the  Atlantic  and  passing  tl 
eastern  coast  of  Ireland  should  not  produce  a  , 
on  its  eastern  coast.  The  greater  rise  in  the  nO] 
doubtedly  due  to  the  similarity  to  estuary  tides, 
we  have  had  to  refer  so  frequently  to  (307.)  an 

(525.)  The  tides  of  the  German  Sea  presen 
remarkable  peculiarity.  Along  the  eastern 
England,  as  far  as  the  mouth  of  the  Thames, 
wave,  coming  from  the  Atlantic  round  the 
Islands,  flows  towards  the  south.  Thus,  on 
day,  it  is  high  water  in  the  Murray  Firth  at  1 
at  Berwick  at  2  o'clock,  at  Flamborough .  ] 
o'clock,  and  so  on  (see  the  cotidal  lines  in  !fi 
to  the  entrance  of  the  Thames.  But  on  th< 
and  Dutch  coasts  immediately  opposite,  the  t 
flows  from  the  south  towards  the  north.  Thi 
day  that  we  have  supposed,  it  will  be  high 
the  Thames  at  1 1  o'clock,  (the  tide  having  tfi 
12  hours  from  the  Murray  Firth,)  and  at  Cab 
at  the  same  time :  but  at  Ostend  it  will  be  tX  1 
Hague  at  2,  off  the  Ilelder  at  6,  and  so  on. 
cumstance  is  so  strange,  that  Mr.  Whewell,  Iti 
explain  it,  has  had  recourse  to  the  suppo^itioi 
vol v ing  tide  in  the  German  Ocean,  in  which 
wave  would  run  as  on  the  circumference  of 
the  line  of  high  water  at  any  instant  being  m 
tion  of  a  spoke  of  the  wheel.  Although  ov 
matical  acquaintance  with  the  motion  of  exte: 
ters  is  small,  we  have  little  hesitation  in  pro 
this  to  be  impossible.  Tlie  only  conceivabh 
which  it  could  hold  woiild  be,  when  there  ii^ra 
in  the  middle  nearly  touching  the  surface  6f  41 
a  supposition  which  does  not  apply  here,  the 
twecn  Suffolk  and  Belgium  being  somewhat  d 
the  middle. 

(526.)  We  l)elieve  that  a  complete  explana 
be  found  in  the  arrangement  of  the  great  shoe 
North  Sea.  It  must  be  remarked  that  (exce 
a  very  small  distance  of  Norway)  the  North  S 
siderably  deeper  on  the  English  side  than  on 
man  side  ;  so  much  so  that  the  tide-^-ave  con 
the  north  runs  into  a  deep  bay  of  deep  water, 
on  the  west  side  by  the  Scotch  and  English 
far  as  Newcastle,  and  on  the  east  side  by  t 
Dogger  Bank.  As  far  as  the  latitude  6f  '. 
English  side  is  still  the  deep  one  :  and  though 
of  channel  through  the  shoal  there  alloWB  an 
to  the  east,  yet  immediately  on  the  south  bf 
Wells  Bank,  which  again  contracts  the  deep  cl 
the  English  side.  Afler  tliis  (that  is,  in  the  U 
Yarmouth)  the  deep  channel  expands  eqtialY} 
sides.  It  seems  reasonable  to  conclude  from 
the  great  set  of  north  tide  is  on  the  English  si 
North  Sea,  both  between  the  Dogger  Bank  { 
land  and  between  the  Wells  Bank  and  Enjf 
branch  stream  of  tide  having  been  given  off  U 
between  these  two  banks;)  and  that  any  p 
tide- wave  over  these  banks  may  be  .njeglectei 
this  view  is  supported  in  a  remarkable  d^tt 
tidal  observations  on  two  dangerous  shoals  C 
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Wavei. 


equal,  is  properly  applicable  to  the  tides.  We  have 
also  been  informed  that  the  levellings  in  the  Ordnance 
Survey  have  shown  that  the  high  water  in  the  upper 
part  of  the  Bristol  Channel  is  higher  than  at  its  mouth, 


and  the  low  water  in  the  upper  part  lower  than  at  its 
mouth,  by  nearly  equal  quantities :  but  we  possess  no 
documentary  information  on  this  point.  . 


Depend- 
ence of  the 
mean  level 
of  the  sea 
on  the 
Hoon*s  dc< 
dinatiou. 


Subsection  3. — On  the  Laws  of  the  Tides  for  varying  Positions  of  the  Sun  and  Moon,  | 

(532.)  The  Equilibrium-Theory-  (44.),  Laplace's  Theory  (98.),  (101.),  and  (107.),  and  the  Theory  of  Waves 
(436.)  and  (283.),  (439.)  and  (441),  modified  in  (448.)  and  (452.),  agree  in  the  general  form  of  the  cxpressloitt 
for  the  elevation  of  the  sea,  supposing  the  coefficients  altered  and  the  arguments  of  the  angles  altered.     We  shsll ! 
therefore  (for  convenience),  in  the  first  instance,  use  the  formula?  of  the  E3quiIibrium-Theory  iu  our  coinpaii-| 
sons,  introducing  the  modifications  given  by  the  other   theories  as  may  appear  necessary. 

(533.)  The  first  line  in  the  expression  of  (44.),  with  which  (436.)  agrees,  gives  us  the  slowly  varying  eftct  1 
of  the  two  attracting  bodies,  iu  feet, 

(l'84Xsin«/x+0-61  Xsin«ff)  x  (cos  2.  terrestrial  latitude  +  C), 

fjL  and  a  being  the  declinations  of  the  Moon  and  the  Sun. 


Theoretical 
formula) 
for  semi- 
menstrual 
inequali- 
ties. 


In  the  expression  of  (44.)  C  is  - :  in  that  of  (436)  it  is  0. 


The  constant,  in  both  cases,  depends  on  the  con- 


dition of  giving  a  certain  external  form  to  a  certain  quantity  of  fluid  ;  the  form  is  the  same  in  both,  but  the  dif- 
ferent proportions  of  the  polar  to  the  equatorial  surface  in  the  two  suppositions  (one,  of  the  earth  completely 
covered  with  water,  the  other,  of  a  canal  passing  through  the  poles)  give  different  absolute  elevations.  In 
either  case,  however,  the  elevation  at  mean  latitudes  is  small ;  it  will  be  most  conspicuous  near  the  eqnmtor  or 
near  the  poles.  The  quantity  of  information  which  we  have  bearing  upon  this  point  is  small.  In  the  Phil. 
Trans.^  1839,  p.  157,  Mr.  Whewell  shows  that  the  observations  of  high  and  low  water  at  Plymouth  gfive  a 
mean  height  of  water  increasing  as  the  Moon*s  declination  increases,  and  amounting  to  three  inches  when  the 
Moon  s  declination  is  25°.  This  is  in  the  same  direction  &s  that  corresponding  in  the  expressions  above  to  a 
high  latitude.  The  eflfect  of  the  Sun's  declination  is  not  investigated  from  the  observations.  In  the  Pkii. 
Trans. J 1840,  p.  163,  Mr.  Whewell  has  given  the  observations  of  some  most  extraordinary  tides  at  Fetropauloftk 
in  Kamschatka,  and  at  Novo- Arkhangelsk  in  the  island  of  Sitkhi  on  the  west  coast  of  North  America.  From  the 
curves  in  the  Hiil,  Trans.,  as  well  as  from  the  remaining  curves  relating  to  the  same  places  (which,  by  Mr. 
Whewell's  kindness,  we  have  inspected),  there  appears  to  be  no  doubt  that  the  mean  level  of  the  water  at  PeCro- 
paulofsk  and  Novo- Arkhangelsk  rises  as  the  Moon's  declination  increases.  We  have  no  further  information  on 
this  point. 

(534.)  The  third  line  of  (44.),  which  we  shall  next  treat,  gives  the  expression  for  the  ordinary  semidiurnal 
tide,  on  the  Equilibrium-Theory  :  the  corresponding  term  for  one  body  on  Laplace's  Theory  will  be  found  in 
(108.)  ;  and  that  on  the  Wave-Theory  for  the  general  combine<l  effect  of  two  bodies,  in  (457.)  and  the  pre- 
ceding articles.  It  appears  that  the  forms  of  (53.)  and  (54.),  with  extensive  changes  of  angles,  &c.,  may  be 
adopted  as  representing  any  theory.     We  shall  consider  the  different  jmrts  of  these  formulae  separately. 

(535.)  Semimenstrual  inequality  of  time  and  of  hei(jht.—T]ns  is  the  name  given  by  Mr.  Whewell  to  the 
variation  of  that  term,  in  the  expression  for  the  time  of  high  water,  or  for  the  height  of  high  water,  which  in 
(489.)  is  called  the  quantity  depending  on  the  Moon's  time  of  transit  only;  and  which,  for  the  time,  putting  9 
for  the  Moon's  hour  angle  to  the  west  of  the  meridian  at  high  water,  is  represented  in  the  first  line  of  the  last 
expression  of  (54.)  by 

_     720*       S'.  sin2.m  — ^ 

^      M'  -I-  S' .  cos  2 .  m—s' 
or  more  correctly  by 

S'.sin2,ni— «  S.  .sin2.m-f 

tan  261= z=  = ^ 

M'-l-S.  cos  2.m— 5  M^-|-S^ .  cos  2.m— •' 

(see  (56.)  )  :  and  for  the  height,  by  the  first  term  in  the  expression  of  (53.),  which  is  proportional  to 

V{M,«4-2M^  S^  .cos  2.m-j  +  S/}. 

The  expressions  of  (457.),  and  the  articles  preceding  it,  show  that,  on  the  wave-theory,  these  expressions  will  be 
changed  to 


tan  (2e-2X)=  - 


S".  sin  (2.m—s-'2a) 
W-^S',  cos  (2.m-J-2a)* 


Height         oc  ^{M'"«+2M'''S'".cos  (2,m-j-2c»)+S'''*} 

where  the  proportion  of  S"  to  M",  or  S'"  to  M'''  is  not  the  same  as  on  the  equilibrium- theory,  in  consequence  of 
the  relation  of  the  magnitude  of  the  effect  to  the  periodic  time  of  the  forces  (455.).  In  considering  the  mean  of 
many  observations  in  all  relative  positions  of  the  Sun,  the  Moon,  the  perigee,  and  the  equinox,  the  variable  tern 
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"^  T  in  (457.)  may  be  neglected.     Now  the  points  which  we  shall  examine  are,  1st,  whether  consistent  values  of  Tides  and 
•     S"  S"      WaTcs. 

•^  — -  can  be  found  ;  2nd,  whether  consistent  values  of «  can  be  found  ;  3rd,  whether,  with  adopted  values  of  — ^  ^^m^^^^-m^ 

fc-    and  a,  the  general  forms  of  the  observed  results  agree  with  those  of  the  formulae. 

^      (536.)  1st.  On  the  value  of  r^.     For  the  times  this  may  be  found  by   choosing  one  mean  of  observations  determin- 

ingtliepro- 
in  which  m  — -y— a  is  as  near  as  possible  to  3*  (say  3*4-j?)  and  choosing  another  mean  of  observations  in  which  portion  of 
it  differs  6*  from  the  former  (or  is  9*4- J^)-     These  will  be  respectively  the  times  when  the  Moon's  transit  (in  ?°^^'*^* 

^.  solar  time)  is  later  by  3*  and  by  9*  (nearly)  than  the  time  when  the  tide  is  greatest.     For  the  first  of  these,  effects. 

S"   cos2r  S''«  cos  2x 

fan(2^,-2X)==-j^773|7,--^r^:  <<>r  the  second,  tan  (2e,--2X)  =  +  ^,;^g,,^^^^^:  and  half  the  difference  of 

\  '  S'' 

■these,  when  x  is  small,  will  not  differ  sensibly  from  tan  (^,-00=—.     Or  it  may  be  found  by  taking  the  least 

"'    and  greatest  values  of  6— X :  for  the  first  of  these,  sin  (208  —  2X)  =  -  irp  •  ^r  the  second,  sin  {2B^—2\)  =  +  — : 

S" 
taking  half  the  difference,  sin  (04""^»)=ir|7,- 

For  the  heights,  the  easiest  way  is  to  take  the  greatest  and  least  ranges,  which  correspond  to  M'"4S'"  and 

g/// 
M'" — S'"  in  the  formula,  from  which  the  value  of  trr^^  is  found. 

(537.)  Thus  the  following  results  have  been  obtained :  Different 

determina- 

At  Brest,  by  all  the  observations  near  to  128  syzygies  and  128  quadratures  {Mec,  CH.  liv.  xiii.  p.  204.),  tionsofthis 

S'"       1  •  643  proportion 

from  heights,  i7r/=-; =0'3456.*     There  is  no  deduction  from  the  times,  except  that  made  by  Mr. 

M"     4 '755 

S" 
Lubbock  (JPhil.  Trans.^\SZ2)  from  a  year's  observations,  which  gives  ^^=0*33945. 

g// 
At  London,  by  19  years'  observations,  from  times  (Lubbock,  PhiL  Trans.,  1831),  :^^  =:  0'37887,t  or  from 

another  discussion  (Lubbock,  Phil.  Trans.,  1836)  0*38386.  There  is  no  satisfactory  determination  from 
heights,  the  whole  range  not  having  been  observed  :  but  supposing  the  mean  range  to  be  15  feet,  and 
the  greatest  difference  in  the  height  of  high  water  at  spring  tides  and  neap  tides  to  be  3*4  feet  as  shown 
by  Mr.  Lubbock's  observations,  and  supposing  that  (as  in  the  open  sea)  the  variations  between  spring 
tides  and  neap  tides  are  the  same  for  low  water  as  for  high  water  (which  does  not  agree  with  the  obser- 
vations at  Plymouth,  where  the  variation  for  low  water  is  the  greater  in  the  proportion  of  3  :  2),  the 

g///  J  .  rj 

value  of  ^T77*  would  be  --7=0*2267.    This  result  is  worthless. 
M"  7  •  J 

S" 
i  At  Liverpool,  by  19  years' observations,  from  times   (Whewell,  PkiL  Trans.,  1836),  ^^7  =0*37866,  or 


I 


M"* 
(Lubbock,   PhiL    Tram.,   1837)    =0-37124.     From    heights,    (Whewell,    PhU,    Trans,    1836,) 

Qjff 

.^^777=0*  39875  ;  but  as  there  were  no  observations  of  low  water,  this  result  is  valueless.     If  the  mean 

range  were  considered  :=24  feet,  and  the  difference  of  high  water  for  springs  and  neaps  =5*48, 

S  " 

£=^,  computed  as  for  London  =0*228.     This  is  worthless. 

M 

These  determinations  (omitting  those  to  which  we  have  taken  exceptions)  may  be  considered  as  first-rate.     The 
following  are  greatly  inferior  : 

From  times  only  (Lubbock,  Phil.  Trans.,  1833,  page  20 ;  and  Whewell,  PhiL  Trans.,  1834,  page  20). 

At  Sheerness,  from  12  months'  observations     ....-_  —  0*37865 

M ' 

Ai  Portsmouth,  12  months* =0*346 1 1 

At  Plymouth,  9  months' =0*40673 

•  Mr.'^Vhewcll  {PAU.  TVans.,  1834,  p.  20)  hasquoted  as  Laplace's  yalue  oT6i57=^*'^231.    We  know  not  on  what  authority  this  is 

:  it  is  onrtminlf  not  on  that  of  the  Meeamiqtse  Celeste. 
f  Mr.  Whewell  has  giren  the  number     qqq>i=Q*3346  :  we  know  not  on  what  authority. 

3d  2* 
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Tlio  pro- 
portion* 
(leiluced 
from  differ 
eut  places 
do  not 
O'^ee. 


From  times  (Whewell,  Phil.  Trans.,  1838,  page  245). 

At  Plymouth,  from  4  years'  observations    .      •      .      . 

At  Bristol,  4  years' ^ 

At  Leith,  Portsmouth,  Pembroke,  and  Ramsgate,  (periods 

not  mentioned),  r— ^  appears  a  little  less  than  at  Liver- 

From  heights,  at  Portsmouth  ztjtjj'^  =  0*2;    at    Plymouth 

=0-294  ;  at  l^ristol  =0-303. 
From  heights  at  Plymouth   (Whetvell,  Pfiil.  Tramt.,  1939, 
page  15S,  &c.),  by  6  years'  observations  of  high  and 

'  S**'      43*5 
low  water       •••••...•«     ^tn,  s=  ■  ■   ■  ■ 

At  Dundee  (page  157),  by  one  year's  observation  of  high 


4035 
=:0-3i94 


r=  0-8021 


and  low  water,  from  limes •     •       • 

From  heiglits      .      •      •      . 

At  Dundee,  Mr.  Mackie  (British  Association^  Ith  Bcport) 
has  found  by  7  months'  observations  from  times     • 


TTT,  =  0-3584 


— r,=  0'2T74 


=  0-3420. 


In  the  Philosophical  Transactions^  1836,  page  305,  Mr.  Whewell  lias  insisted  oa  the  difference  .pf  the  fextr^iiM 

values  of  the  semimchstrual  ineq^ualilies  f  and  the  consequent  difference  of  deduced  values  of  t-z^, )  at  difierent 

places,  as  ascertained  by  three  weeks*  observations.  We  have  not  the  smallest  confidence  in  such  a  resulty  '■ 
having  in  our  own  observations,  for  four  days  only,  encountered  a  discordance  of  two  hours  betweea  the  tipi^  |^ 
occupied  by  two  successive  tides.  •;  'i   lib 

I  jioa 


S" 


(538.)  Confining  ourselves  now   to   the  values   of    And  the  question  now  is,  whether  such  a  di (Terence  for  tU 


^  different  ports,  as  we  consider  to  be  establishied,  is  con-  mi 

^,  deduced  from  the  times  only,  which  arc  incom-    sisfent  with  our  theory?    We  answer  tliat  it  is^/ao^" 

parably   more  exact  than    those  deduced   from    the    t^'^t  it  may  be  ascribed  to  one  or  more  of  the  followj^fg 

heights    (the  Brest    and   Plymouth   observations   ex-    "^^^^v*  rr^.  i  ^         ^   -    t         ,      •  J' 

-  -^  (a.)  If  tides  were  formed  mdependently  (or  nearlv     * 

)  in  different  channels  of  different  depths,  the  pro- 


Brest    and 

cepted),  the  following  remarks  suggest  themselves. 
The  two  places  (London  and  Liverpool),  at  which  the 
greatest  number  of  observations  have  been  made,  agree 

S" 
precisely  iu  the  value  which  they  give  for  ry^.     Yet  it 


M" 


seems  impossible  to  deny  that  at  some  places  (we 
particularly   cite  Plymouth  and   Bristol)  the  value  of 

— —    deduced  from  the  times  is  certainly  greater  by 

-yVth  part,  and  that  at  other  places  (as  Portsmouih  and 
Dundee)  it  is  less  by  nearly  «,^j-th  part.  And  these  we 
consider  to  be  real  and  certain  differences  in  the  com- 
parative effects  of  the  Sun  and  Moon  in  the  seas  near 
to  those  places.  They  cannot  be  explained  by  any 
(inference  in  the  speed  of  spring-tide- waves  and  neap- 
tide-waves,   as   in   (463.),    because,   by    the  rules  of 

IS    obtameu    by    comparmg 


of  m  —  s^a  being 
magnitude  of  the 


(536.),  the  value  of  TTzy, 

two  times  of  tide  when   (the  values 
the  same  with  opposite  signs)   the 

tide,  which  depends  on  cos2.m  — J  — cr,  was  the  same. 
Indeed  we  consider  it  perfectly  certain  that  the  value 

of  ^,  deduced  from  the  times  is  an  accurate  repre- 
sentation of  the  proportion  of  the  magnitudes  of  the 
s.'ilar  and  lunar  tide- waves  which  come  to  the  port. 


so)  in  ditterent  channels  of  different  depths,  the  pro- 
portion of  the  solar  and  lunar  waves,  which  by  (4^5.) 

w'^b*  — Gf^ 
contains  the  factor      ,.-    '  ,,  would  be  different  5ii  the 

n*h*-gk 
different  channels.     This  can   scarcely   apply    to   the 
ditferent  ports  of  England,  but  it  may  well  apply  hi 
comparing  the  tides  of  the  Atlantic  with  those  of  the 
Pacific. 

(fi.)  If  tides  are  ccmimunicated  by  different  chann^k 
to  the  same  port,  the  proportion  of  the  solar  and  lunar 
waves,  (121.)  and  (312.),  will  depend  on  the  lengtk, 
&c.,  of  those  channels,  and  may  be  diilerent  at  different 
places.  This  applies,  probably,  to  every  port  in  Eng- 
land. 

(y.)  The  harbour-tides  are,  without  exceptka^ 
tides  which  have  acquired  a  greater  magnitude  that 
the  ocean-tides,  in  consequence  of  tlie  tide  having 
passed  over  a  sloping  bottom.  Now  though  we  qu3^  " 
not  give  accurately  the  values  of  the  expressions  used 
in  (246.)  and  (247.),  still  it  is  certain  that  they  will  .., 
depend  on  7i  and  m  as  well  as  on  the  depth  and  slope, 

and,  therefore,  that  the  solar  and  lunar  tides  will  be*^* 

..it..»»>i  :^  Jiuv. J JO* 


altered  in  dilferent  degrees. 


S" 


Mo 


(539.)  The   difference  in  the  values  of-—,  there- S 

htm 

fore,  however  diflTicuIt  to  be  explained  from  the  actua)  the 
circumstances  of  each  port,  presents  no  difficulty  in  sen 
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ibe  general  llieory.  One  pjimt^  however,  we  must 
^  ^  j^pecially  remark,  Our  explanations  of  the  difference 
!^r  depend  entirely  cm  the  ditterence  of  trhe  perimlic  limes 
1^  of  the  forces,  and,  therefore,  the  consideration  intro- 
duced by  Laplace  (48L)  for  tfie  vatyiiii,^  alteration  of 
riadthe  effect  of  each  body  as  connected  \vith  its  varying' 
•^  velocity  in  right  ascension,  applies  to  all  of  them.  This 
K'*.  consideration  is  embodied  in  our  formula- of  (448.)« 
\  *  And  if  the  observations  applying^  to  this  were  properly 
p9*-  irealed,  in  a  manner  equivalent  to  thai  of  Laplace, 
'  ''4SL),  and  if  the  observations  were  sufficiently 
iinerous  and  good,  we  oug^ht  to  obtain  the  siiine 
alue  of  the  Moon's  mass  from  every  port.  Unfor- 
Intimately,  the  philosophers  who  hiue  reduced  the 
Eni^lisli  observations,  do  not  appear  to  have  been  aware 
of  the  principle  ott  which  the  true  value  of  the  mass 

may   ( theoretically,  at  least,)  be  dednc^d  fr&m  -rr-, ; 

Mr.  Whewell  has  even  expressly  said  (PhiL  Tram.;, 
1838,  paffe  245)  :  "  We  see,  therefore,  how  different  the 
mass  of  the  Moon  wppkl  be  found  to  be  by  calculations 
from  the  tide-observations  of  ditferent  places."  This 
would  be  true  for  an  equilibrium -theory  ;  but,  as  that 
contemptible  theory  is  entirely  Inapplicable,  except  for 
mame  forms  which  require  such  extensive  channres  that 
tbey  are  now  useless,  it  is  scarcely  worlh  while  lo  refer 

,        to  ft.     For  a  wave-theory  it  is  not  correct.     We  shall 

^  liATe  occasion  io  revert  to  this  subject, 

H       CM^J  '^^i,  5^9|?^!^p?S  the  values  of  ^rijj]  deduce^  ' 

^  IVdin  tW'verrieal  range  of  fide,  we  find  that  there  are  ' 
i^tf_  tiiit    three  accurate  determiTurtions  (those  from  Brest, 
"''  *     tmd  Bristol),  to  ^vhich  that  of  Duudee  may 

,  ^  somewhat  inferior,     Tliey  agree  in  giving 

^F  ^  btiiaDcL  value  at  each  place  than  that  given  by  the 
H[  tiflies.  \Vc  cannot  explain  this^  but  we  assert  dis- 
^K  tfacdy    (hat    there   is   nothing"   in  it  contradictory    to 

■  theory  in  it$  present  state.  We  believe  it  to  depend 
B  tlpOfi  circumstances  purely  local,  upon  the  depth  and 
I    t)cciylrti  of  the  chmniels  through  which  the  tide  passes, 

■  miA  llie  like.  For  here,  unlike  the  case  of  (538.),  the 
I    elf  termia^ion  depends  ^niirtly  upon  the  tliiference  of 

■  spring  tides  and  neap  tides.  The  most  i-iiigular  cir- 
p    eUJiistance  is,  that,  apparently  at  London  and  Liver- 

pooty  and  certainly  at  riymoulh  (Wlicwell,  Phil. 
^aaif.,  IH39,  imge  1:>1,  &c.),  the  t^emimenstriaal  iH- 
ecjuaJity  is  greater  for  low  water  than  for  high  water. 
^J%at  in,  upon  incretisinsir  the  general  magnitude  of  the 
ses^Uave,  it  produce»>  a  greater  elfect  on  shore-low- 
W&Ler  tbaa  on  shore-high -water.  From  these  observed 
liiolsy  ajs  irell  as  from  those  of  (513,),  &c,,  we  are  in* 
^  cltic^d  to  fix  upon  the  subject  parlhtlly  discussed  in 
f  the  third  subsection  of  Section  I\\,  as  more  strongly 
licnervrng  attenrion  at  the  present  time  than  any  other 
|iaint  tn  the  Theory  oi  Tide^, 

P  74  (541.)  2nd.  On  the  value  of  2oe.  This  is  determined 
iKyDi  the  times  by  taking  that  %'alue  of  2*m  — ,f  which 
^  iSTaund  ffoni  observation  to  give  lo  0  at  high  water 
^    lis  mean  vaiue.     For,  if  we  take  pairs  of  equal  values 

of  «m-^*— Of  with  opposite  signs,  we   obtain   pairs  of 
tqual  values  of  20  — 2X  with  opposite  signs  :  the  mean 

of  aJ.l  h  ^0  —  ^X — 0»  which  corresponds  to  *Z^m—$^2ot 

?0   or  ppves  2£*  =  the  corresponding  value  of  2. ??!-«. 
"  Wj  Iwfe  observe  that  tie  quantity  A,  which  is  the 


value  of  e  corresponding  to  2/m  — j-2«=0,  or  which  ™^yc^** 
is  the  mean  value  of  0^is  that  upon  which  5Ir, Whewell  .^^  _^^ 
has  with  great  propriety  fixed  as  the  characteristic  of 
the  time  of  high  water  at  uny  [>lace.  lie  has  sometimes 
eidlcd  it  **  the  mean  lunitidal  interval,"  (or  the  mean 
hour-angle  of  tbe  moon  at  high  water,)  or  sometimes 
*'  the  corrected  establishment,"  for  a  reason  to  which 
we  shall  advert  i^hortly. 

The  vahie  of  2cf  is  determined  from   the  heights  by 

taking  that  vaJue  of  2.ff«-*-s  which  gives  lo  the  height 
is  greatest  value.     For,  the  expression  for  the  height 

is  evidently  greatest;  wlien  2,m-s—2^^0. 

Since  ?7i  -r^  h^  tlie  angle  in  right  ascension  by  which 
the  Moon  has  separated  from  the  Sun,  and  since  the 
mean  separation  in  a  solar  day  is  49  minutes  nearly, 
ihe  number  of  days  after  syzygy  corresponding  to  the 

separation  7n^s  (supposed  to  be  expressed  in  minutes 

of  time)  Js-T^  nearly,  or  m-i=number  of  days  x 

49.  Therefore  ei|  if  expressed  in  minutes  of  time  =49 
X  number  of  days  alT-ersyzygy,  or  ot,  if  expressed  in 
degrees,  =  12^1 2' X  number  of  days  after  syzygj',  at 
which  t'he  lunilidal  interval  c=  mean  iunitidiil  interval, 
or  at  which  the  highest  tide  occurs.  In  the  same 
mauner,  a  =  49*j  or  12^12'x  number  of  days  after 
quadrature  at  which  the  lunilidal  interval  has  its  mean 
value,  or  at  which  the  lowest  tide  occurs.  At  solstices 
(separately  considered)  these  numbers  are  to  be  in- 
creased j^ihy  and  at  equinoxes  to  be  dinimished  I'^th. 

(542,)  Thus  the  Ibllowin^  determinations  liave  been  Dptemsi  ja- 

t  ions  from 
tiiiTpnjnt 
place*. 


obtained  i — 

At  Brest  (JW.'c.  €ei,  vol.  v.,  pages  187 
to  200),  from  observations  of  heights 
at  equinoxiul  syzygies,  the  highest 
tide  follows  sysiygy  by  I'^MSO,  or  , 
At  solstitial  syzygies  by  r'*547,  or 
From  ohser  vat  ions  of  heights  at  cqiii- 
noxial  quadratures,  tlje  lowest  tide 
fo  I  lo  vv  s  ( [  11  ad  ra  tu  re  by  1  ^  5  09  7  >  o  r  . 
At  solstitial  quadratures  by  1  *5127,  or 
Laplace  has  not  given  the  details  of 
computation  applying  to  the  times, 
but  he  remarks  lluit  the  hour  of  low 
water  (expressed  in  fificiious  of  a 
day)  corresponding  to  the  greatest 
tide,  supposed  to  occur  at  Y^^  aller 
syzygy,  is  (J '4 11170,  and  the  hour 
of  high  water  corresponding  to  the 
least  tide^  supposed  to  i>€cur  at  l'*'^ 
after  quadrature,  is  0*431 6lKi,  If  a 
later  epoch  were  usetl,  the  first  of 
these  numbers  woukl  he  increased  by 
a  less  quantity  than  the  Moon's  daily 
motion  (9  — X  being  then  negative, 
and  increasing  in  its  negative  value), 
and  the  second  would  be  increased 
by  a  greater  (juatUity  tliau  the  Moon*s 
daily  motion  :  and  thus  they  might 
be  made  exactly  equal.     The  value 

of?//—,*  at  this  lime  would  determine 
ff.  Thus  it  appears  that  «,  as  found 
from  the  times,  is  greater  than  as 
fbnnd  i'rom  the  heights.  Mr.  Lub- 
bock, from  one  year's  observations  of 
times  (i'Ati.  Tram.^  1882),  found    , 


a  =  16°  36' 
a=2\J'  29' 


a  =  19^56' 
«=1G°25' 


xir22°    tf 
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«=24°  15' 
a=20^  30' 


Tidei  and      A.t  London,  from  times  (Lubbock,  Phil. 

Warei.  Trans.,  1831,  page  400)  .... 

^^y^**  From  heights  (page  403)  .      .      . 

At   Lirerpool,   from  times  (Lubbock, 

Phil.  Trans.,  1835,  page  283;  and 

Whewell,   1836,  page   8,  observing 

that  the  tide  occurs  11  hours  after 

the  moon's  transit) 

From  heights 

At  Bristol,  from  times  (Wliewell,  Phil. 
Trans.,  1838,  page  237),  the  value  of 
a  is  the  Moon*8  motion  during  56 

hours,  or 

From  heights,  the  value  of  a  is  the 
Moons  motion  during  40 hours, 

or 

At  Dundee,  from  times  (Whewell,  Phil. 
Trails.,  1839,  page  157)  .... 

From  heights 

At  Portsmouth,  from  times  (Lubbock, 
Phil.  Trans.,  1833,  page  21)       .      . 
At  Plymouth,  from  times  (same  refer- 
ence)    

At  Sheerness,  from  times  (same  refer- 
ence)     a=30'' 

(543.)  We  have  now  to  consider  how  the  existence 
and  variety  of  magnitude  of  this  (|u:i!ility  a  can  be  ex- 
plained. And  first  we  must  rcimirk  that  a  part  of  it 
depends  on  the  circumstance  tli  it  we  liave  not  observed 
the  tides  in  the  ocean  i:i  which  they  are  actually 
formed  by  tVie  Sun  and  Moon,  but  on  rivers  and 
narrow  seas  up  which  they  have  been  propagate<l  as 
waves  without  external  forces.  Now  the  tide  at  Lon- 
don (the  mean  effect  of  two  waves  at  12  hours'  inter- 
val, as  we  shall  hereafter  explain)  lias  travelled  fron. 
Brest  in  16  solar  hours  nearly,  and,  therefore,  to  refer 
the  London  tide  to  its  origin  in  that  part  of  the 
Atlantic  Ocean  we  must  subtract  from  a  the  Moon's 
motion  in  16  solar  hours,  or  8°  15'.  In  this  manner 
we  find  the  following  table  of  values*  of  «  referred  to 
that  part  of  the  Atlantic  ocean  which  is  near  Brest : — 


a=:28^  30' 

a=20°20' 

a=23° 
a=20° 

a=:26'^  30' 

a=28°  45' 


Reduction 



of  all  the 

Xumber  of 

values  of 
retard  to 
one  local- 
ity. 

Place. 

hours  oc- 
cupied by 
passage  of 
tide  from 

Cor- 
responding 
correction 

to  «. 

Cor- 
rected 
value  of 
a  from 

Cor- 
rected 
value  of 
»  from 

Brest. 

times. 

lieights. 

Brest      .      .      . 

Oh.   Ora. 

Oo     0' 

22«     O' 

18°  20' 

London  . 

IG     10 

~8     15 

'J3     45 

17    45 

Liverpool     . 

7     40 

-4       0 

20     15 

16     30 

Bristol    .      .      . 

3     30 

-1     50 

26     40 

18     30 

Dundee  .      •     • 

10     50 

-5     30 

17     10 

14    30 

Portsmouth. 

7    52 

-4      0 

22     30 

Plynioutli     ,      • 

1     45 

-I       0 

24    45 

Sheemes3     • 

14     51 

-7    30 

26      0 

The  values  of  a  from  the  heights  agree  as  well  as  we 
can  expect.     The  only  sensible  discordance  is  that  of 


•*  We  have  been  anxious  to  combine  with  these  the  value  of 
a,  deduced  from  the  observations  of  height  at  Leith,  which  are 
tabulated  in  the  Report  of  the  llth  meedng  of  the  British  Asso- 
ciation, page  36.  But  in  the  want  of  explanation  of  the  table, 
and  the  apparent  inference  from  it  as  it  stands,  that  the  highest 
tido  precedes  syzygy  (contrary  to  universal  experience),  we  have 
not  ventured  to  use  it. 


Dundee,  where  the  result  is  deduced  from  the  obaer-  T 
vations  of  a  single  year.     The  values  of  a  deduced 
from  the  times  cannot  be  made  to  agree.  ^ 

(544.)  Now  a  little  consideration  will  show  that  tbe  ^ 
amount  of  a  cannot  posgibly  be  explained  by  delay  in  m 
the  transmission  of  the  tide.  The  smallest  value  of«11 
implies  a  delay  of  29  hours ;  while  it  will  appear  tliat  ^^ 
the  tide  at  the  Cape  of  Good  Hope  is  earlier  by  only  15  £j 
hours,  and  that  at  Cape  Ilorn  by  a  still  smaller  qiiaa- 
tity,  than  that  at  Brest ;  and  thus  it  would  seem  that,  fc' 
even  in  the  southern  sea,  where  no  reason  for  delay  (rf'Oa 
tide  can  be  imagined,  it  has  already  been  delayed  at  Jj 
least  14  hours.  Putting  this  aside,  we  shall  at  once  ju 
state  our  conviction  that  the  apparent  delay  arises  pi^ 
entirely  from  friction,  as  explained  from  theory  in  (459.).  tht 
We  may  remark  that  the  expression  there  found  has  the  •"* 
same  sign  whether  the  depth  of  the  sea  be  greater  or 
less  than  14  miles.  We  do  not  deny  that  it  is  possible  Th 
to  explain  the  same  thing  by  the  interference  of  two  c*> 
tiiles  with  nearly  opposite  phases,  of  which  one  has  ^ 
suffered  no  retardation,  and  the  other  a  small  retarda-  ^ 
tion ;  and  that,  in  the  instance  of  Brest,  two  such  m 
mingling  tides  may  bt  produced,  one  from  S.  to  N.,  and  tid 
the  other  from  E.  to  W.  But  the  other  explanation  is  so  ^ 
much  more  natural  that  we  shall  adhere  to  it.  m 

(545.)  But,  as  we  have  one  system  of  values  of  a  pfa 
given  by  the  heights  of  tide,  and  another  given  by  the  « 
limes,  it  may  be  asked  which  is  the  true  one?  We 
answer,  without  doubt,  that  given  by  the  heights.  We  ^i 
have  ^hown  in  (4G2.)  that  local  circumstances  do  not  ofi 
alter,  except  by  a  constant  quantity,  the  times  of  high  *•* 
water  for  a  given  range  of  tide,  and  therefore  do  not  ^ 
alter  the  day  of  highest  tide  (upon  which  «,  as  deduced  jg^ 
from  the  heights,  depends) ;  but  in  (463.)  it  appears  ter 
that  local  circumstances  do  alter  the  day  when  the  tide  ^ 


hd 
13m 


occurs  at  mean  lunitidal  interval,  or  do  alter  the  time 
for  which  the  relative  positions  of  the  sun  and  moon 
are  to  be  used  in  computation  of  the  time  of  tide.  They 
may  be  exjx'cted,  therefore,  to  alter  it  differently  in 
dilferent  ports,  and  thus  the  discordance  of  values  of « 
in  the  first  column  is  explained.  It  is  remarkable  that 
the  difference  between  the  time-values  and  the  height- 
values  of  a  is  less  at  the  two  most  open  ports  (Dundee 
and  Brest)  than  at  any  of  the  others,  as  might  have 
been  expected. 

(546.)  It  is,  however,  worthy  of  remark,  that  all  the 
time- values  of  a  are  greater   than  the  height-values. 
This  implies  that  the  effect  of  Ihe  local  circumstances  is 
opposite  to  that  assumed  in  (4r)3.),  and  therefore  that 
the  great  tides  travel  more  slowly  from  the  sea  than  the 
small  tides.     We  c.ninot  venture  positively  to  explain  Ni 
this,  but  we  m:iy  suggest  the  following  consideration  the 
for  the   reader's  judgment.     Before  the  old  London  *" 
Bridge  was  removed,  the  higher  passage  of  small  tides  Jjj 
was  materially  obstructed  by  the  sterlings  of  the  bridge ;  ten 
that  of  great  tides  much  less.     Tlie  small  tides  were  frw 
therefore  nearly  similar    to    tides   in   an   interrupted  ^ 
canal,  in  which  the  time  of  high  water  is  the  same  as  ^ 
that  at  the  sea  (307.)  ;  while  the  large  tides   partook  pn 
of  the  nature  of  tides  in  an  uninterrupted  canal,  and  e^ 
the  time  of  high  water  up  the  river  wasprogresMVe.-tia 
Similar  considerations  may  apply  to  the  other  ports. 
The  (juantity  a  is  sometimes  called  the  retard,  and  the 
time  in  which  the  Moon  moves  through  that  angle  from    ' 
the  Sun  is  called  the  age  of  Ike  tide. 

(547.)  3rd.  On  ihecigreenientof  the  laws  of  theobserved 
semimenstrual  irregularities  with  those  given  by  the  for- 
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nlc.    With  regard  to  the  tiroes  we  may  state,  that  for 

066  phfiesfor  which  the  comparison  has  been  made  with 

S'' 
e  values  ofjr=;^  and  «  peculiar  to  those  places,   the 

reement  is  perfect.    We  subjoin  a  Table  similar  to 
r.  liiAbock's,  of  observed  and   computed  intervals 


between  the  Moon's  transit  over  the  meridian  at  London  Tides  and 
and  the  time  of  high  water  (altered  only  so  as  to  adapt    "^a^c- 
it  to  the  value  of  arrS-i**  as  above,  instead  of  30°  which  ^■-•N^*-' 
Mr.  Lubbock  has  used,)  and  we  copy  from  the  PhUo- 
sophical  Transactions^  1836,  Mr.  Whewell's  table  of  the 
observed  and  computed  intervals  for  Liverpool. 


Observed  and  computed  values  of  Q  for  London ;  the  computed  values  being  found  by  the  second  formula  of 
»35.X supposing^,  :=  0-37887,  a=32^  X  (in  time)=l**.25".35'. 


Solar  Time 

m- 

—» 

jgn 

— j( 

Computed 

Computed 

Observed 

of  Moon's 

at  Moon's 

at 

/«— *- 

-a. 

Value  of 

Value  of 

Value  of 

Traiwit. 

Traniit. 

High 

Water. 

in  Time. 

iu 

Tim« 

4 

in  Time. 

h 

m 

o 

f 

o 

/ 

o 

f 

m 

8 

m 

• 

h      m 

0 

0 

0 

0 

1 

0 

329 

0 

+  31 

42 

57 

17 

1     57 

0 

30 

7 

30 

8 

30 

336 

30 

+  24 

50 

50 

25 

1     50 

1 

0 

15 

0 

16 

0 

344 

0 

+  17 

16 

42 

51 

1     42 

1 

30 

22 

30 

23 

20 

351 

20 

+  9 

20 

34 

55 

1     35 

2 

0 

30 

0 

30 

50 

358 

50 

+   1 

18 

26 

53 

1     26 

2 

30 

37 

30 

38 

20 

6 

20 

-  6 

59 

18 

36 

1     18 

3 

0 

45 

0 

45 

40 

13 

40 

—14 

50 

10 

45 

1     11 

3 

30 

52 

30 

53 

10 

21 

10 

-22 

22 

3 

3 

1       3 

4 

0 

60 

0 

60 

30 

28 

30 

-29 

30 

0 

56 

5 

0     56 

4 

30 

67 

30 

68 

0 

36 

0 

-35 

44 

0 

49 

51 

0    51 

5 

0 

75 

0 

75 

30 

43 

30 

—40 

42 

0 

44 

53 

0    45 

5 

30 

82 

30 

83 

0 

51 

0 

—43 

50 

0 

41 

45 

0    43 

6 

0 

90 

0 

90 

30 

58 

30 

-44 

18 

0 

41 

17 

0    42 

6 

30 

97 

30 

98 

0 

66 

0 

—41 

18 

0 

44 

17 

0    44 

7 

0 

105 

0 

105 

30 

73 

30 

-33 

38 

0 

51 

57 

0    62 

7 

30 

112 

30 

113 

10 

81 

10 

-20 

20 

1 

5 

15 

1       5 

8 

0 

120 

0 

120 

50 

88 

50 

-  2 

50 

1 

22 

45 

1     23 

8 

30 

127 

30 

128 

20 

96 

20 

+  15 

7 

1 

40 

42 

1     39 

9 

0 

135 

0 

136 

0 

104 

0 

+29 

54 

1 

55 

29 

1     56 

9 

30 

142 

30 

143 

30 

111 

30 

+39 

18 

2 

4 

53 

2      6 

10 

0 

150 

0 

151 

0 

119 

0 

+43 

46 

2 

9 

21 

2     10 

10 

30 

157 

30 

158 

30 

126 

30 

+44 

20 

2 

9 

55 

2     10 

11 

0 

165 

0 

166 

0 

134 

0 

+  42 

0 

2 

7 

85 

2      8 

11 

30 

172 

30 

173 

30 

141 

30 

+31 

34 

2 

3 

9 

2      3 

Compari- 
son of  theo- 
retical law 
and  ob- 
serrcd  law 
of  scmi- 
menstrual 
inequaU- 
ties  of 
time. 


S" 
Obacrved  and  computed  values  of  e—X  for  Liverpool,  supposing —^  =0*37866,  and  a=  24°.  15'  nearly. 

Tote. — Our  a  is  not  the  same  quantity  as  Mr.  Whewell's  a,  Philosophical  Transactions,  1836,  page  8.  Mr. 
hewell  uses  a  as  the  correction  to  the  Moon's  distance  from  the  Sun  at  the  time  of  transit  preceding  the  tide ; 
rs  is  the  correction  to  the  Moon's  distance  from  the  Sun  at  the  time  of  high  water.)     \  for  Liverpool  is  1 1**  6". 


Solar  Time 

Computed 

Obierrcd 

Solar  Time 

Computed 

Observed 

of  AIuon*s 

Value  of 

Value  of 

of  Moon  s 

Value  of 

Vttlue  of 

Transit. 

^-A. 

#-x. 

Transit. 

^-X. 

i-x. 

h     ra 

m        8 

m       1 

h      m 

m        s 

m        8 

0     30 

+  12     16 

+  12     12 

6     30 

-25       8 

-25       0 

1     30 

-  4      7 

-  4     36 

7    30 

+  92 

+   96 

2     30 

—20       6 

-20       0 

8     30 

+  86     28 

+  36     36 

3     30 

—34       0 

—33     54 

9     30 

+  44     20 

+  45     36 

4     30 

-43       6 

-42     48 

10     30 

+39    40 

+  39     48 

5     30 

-42     40 

—43     12 

11     30 

+  27     36 

+26      6 

It  ironld  scarcely  be  possible  to  obtain  closer  agree- 
MmXm  In  figure  61  we  have  represented  (he  values  of 
> — X  fer  London  by  the  ordinates  of  a  curve,  the  ab- 
>C3«&  representing  the  solar  time  of  the  Moon's  transit, 
"^diffk  line  is  the  curve  representing  the  values  of 
•— Xeomputedfrom  theory,  and  the  dotted  line  is  that 


representing  the  observed  values.  The  same  form  pre- 
cisely is  given  by  the  observations  at  other  places ;  we 
leave  to  the  reader  the  task  of  laying  down  that  for 
Liverpool,  and  we  refer  him  to  the  Philosophical  Trans- 
actions^ 1833,  page  19,  for  the  curves  of  six  different 
places. 
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heights. 


(548.)  We  may  now  point  out  the  diflTcrcnce between 
the  vulp^ar  Extahlishment  of  which  we  have  spoken  in 
(2.)  and  (497.),  and  Mr.  \Vheweirs  Corrected  Establish' 
ment.  At  London,  for  instance,  the  vuln:ar  Establish- 
ment, taken  from  the  tabic  above,  would  be  1**  57*". 
But  the  mean  interval  between  the  Moon  s  transit  and 
the  time  of  hiffh  water  is  P  25™  35' ;  and  this  is  the 
Corrected  Eytahlishment^  differing  31*"  from  the  other. 
It  is  better  for  adoption  as  a  mathematical  element, 
because  it  expresses  a  simple  quantity  (namely,  the 
delay  of  high  water  after  the  Moon's  transit,  supposing 
no  Sun  to  exist) ;  and  it  is  better  for  practical  use, 
because  it  differs  less,  upK)n  the  whole,  from  the  real 
interval  on  any  day,  than  the  vulgar  EstablLsliment 
does.  Thus  at  London,  if  we  roughly  computed  the 
time  of  high  water  with  the  interval  1**  57°  from  Moon  s 
transit,  we  might  sometimes  be  1**  15"*  in  error;  if  we 
used  1**  26"*,  we  should  never  be  more  than  44"  in 
error. 

(549.)  With  regard  to  the  heights,  it  is  possible  to 
use  such  constants  in  the  second  formula  of  (535.)  as 
will  give  a  very  close  approximation  to  the  observed 
heights.  Thus,  for  the  representation  of  the  heights  of 
hin-h  water  at  Liverpool,  Mr.  Whewell  has  used  the 
values  M'  =  6-872  feet.  S'=2-74  feet,  «r=:15^  (appli- 
cable to  the  Moon's  distance  from  the  Sun  at  the  pre- 
ceding transit),  and  has  subtracted  from  the  result  of 
the  computation,  the  constant  7*  19  (the  mean  of  all  the 
computed  numbers).  Tliis  he  compares  with  the  dif- 
ference between  each  of  the  heights,  and  the  mean  of  all 
the  heights,  as  measured  from  a  certain  fixed  point.  The 
result  is  as  follows : — . 


Solar  Tim« 

of  Moon's 

Transit. 

Difference  of 

computed 

height  from 

Difference  of 

olnerred 
height  from 

mean. 

mean. 

h 

m 

Feet. 

Feet 

0 

30 

+2-35 

+  2-35 

1 

30 

+2-35 

+  2-39 

2 

30 

+  1-83 

+  1-88 

3 

30 

+  0-84 

+0-90 

4 

30 

-0-48 

-0-38 

5 

30 

—  1-89 

-1-76 

6 

30 

-2-90 

-.2-91 

7 

30 

-2-90 

-2-94 

8 

80 

-1-89 

-1*85 

9 

30 

—0-48 

—0-38 

10 

30 

+0-84 

+  104 

11 

30 

+  1-83 

+  1-81 

The  agreement  is  good,  but  it  has  been  obtained  only 
by  taking  for  M"  a  quantity  which  shall  make  a  good 
agreement,  and  not  by  taking  it  from  the  range  of  the 
tide.  To  make  an  equally  good  agreement  for  the 
heights  in  the  London  tides  {Phil,  trans. ^  1831,  page 
390),  it  is  necessary  to  use  a  value  of  M"  mucli  smaller 
than  that  used  by  Mr.  Lubbock,  so  that  the  value  of 

S" 

-rjrjf  is  unreasonably  large.  But,  for  the  reasons  men- 
tioned in  (5i0.),  we  do  not  think  this  important.  In 
figure  62  we  give  the  curve  representing  the  seniimen- 
slrual  incquiility  of  height  for  London  ;  the  abscissa  is 
the  Moon's  solar  time  of  transit,  and  the  ordinate  is  the 
height  of  high  water  above  a  fixed  i)oint. 

(550.)  We  now  come  to  the  corrections  in  these  semimenstrual  formulae  depending  on  the  varying  declinations 
and  varying  distances  of  the  Moon  and  Sun.  And  first,  the  correction  for  the  Moon's  declination.  The  term 
which  the  equilibrium-theory  gives  for  correction  of  time,  (54.)  and  (56.),  is 


860*" 


M^S^  .sin  2.m—s 


*      (M^-l-S^  ,cos2«;rt— «)*cos*A 
and  that  for  correction  of  height,  (53.)  and  (56.), 

M/+M^S^  .co32.m— .y 


(vin*/i— hin' A) 


—  3. 


(sin*  a— -sin* A) 


(S^-f-T).sin2.m— « 


^{M/+2.M^S,  .cos2.m— «+Sa'}  cos' a 
where  the  whole  height  is  represented  by  3  ^{M^*+2M4S^  .cos2.7;i— 5  +  S^*}.  Ilore  p,  is  the  Moon's  declina* 
tion,  and  /x  and  m—s  are  to  be  taken  for  the  time  of  the  tide.  The  theory  ofwives,  (44S.),  (449.),  and  (452.), 
makes  several  important  modificatitms  in  this  expression.  First  /t  and  m  —  s  arc  to  be  taken  for  a  time  anterior 
by  a  constant  quiniily  p,  (452.)  and  (459.),  (not  by  a  quantity  which  makes  a  constant).  This  quantity  p,  for 
Brest  is  about  36  hours,  for  London  52  hours,  for  Liverpool  44  hours,  and  for  Bristol  40  hours.     Secondly,  In 

P        .       computing  the  retardation  or  its  tangent,  or  d— \  (the  expression  which  in  (535.)  we  have  found  it  ii^essary  to 

for  lunar     ^^)  ^^0\\\  the  formula 

decliuatioii  360"* 

correctious  —  X 

of  times.  '^         M^  -f-  N  +  (S^  +  T)  cos  2 .  m— f 

and  in  computing  the  height  from  the  formula 

V{MJ+2M^S^  .cos2.iJr^+S/+(2M^  +2S^  ,co82.^^)  N+(2S^  +2M^  .cos  2.^r^*)T}, 

we  must  increase  2m  further  by  -=^3 rw*.sin  2li  (w=obliquity  of  Moon's  orbit  to  equator,  //=:Moou  a  locgi- 

tude  or  right  ascension)  ;  and  for  M  +  N,  so  far  as  depends  on  declination,  we  must  put 

I 


md 
W. 

i  i 
F- 
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The  mean  of  all  the  values  of  this  expression  is  M.cos^A,  or  M^sM  Tl-^-^J,  and  this  expression  is  therefore    Trttw' 

"•{■^-^^;^^)•("•-■l^-))■  ^^ 

— M   Ji     /•'i         ■^'»'^''   \sinV— sin'AI 


Therefore  N^-m/i-  ^f  \)  fJIjV^ 
*V      n'T)*— o*/       cos*  A 
nV/ 


Also,  putting  ^m'  for  --       __       w'.sin  2//,  sin  2.m- j  is  to  be  changed  io  sin  2m— 2«  +  2;h'=sin  2.m— j 

■  +2»i'.cos  2.9»— «,  and  cos  2.m— .9  is  to  be  changed  to  cos  2m— 2f+2w':=coa  2.m— *— 2m'.sin2?n^i.  Omit- 
ting therefore  all  variations  depending  on  the  varying  distance  and  declination  of  the  sun,  and  all  except  those  of 
declination  of  the  moon,  we  have  to  compute  the  time  of  tide  after  transit,  or  6— X,  by  the  formula 

860"'  ^  S^  (sin  2 . m— 5  +  2m^cos  2.m— g} 


''        M^+N+S^{cos  2.m— f— 2m'.sin  2.m— j} 
or  (expanding  to  the  first  power  of  N  and  2m'),  by  the  formula 


360-           S^.sin2.m— .?            360"        ,j\rS..cos2.m— 5+S/  .   360*"^,  S..Mn2.m— « 
,2m 1 — N.- 


*        MA+S^.cofl2.m— J         ^  (M^+S^,cos2.m— ^)*         »        (M^ +S^.cos  2.m-0' 

imd  putting  for  N  and  wl  their  values,  wc  have  for  the  second  and  third  term,  which  constitute  the  declination- 
correction  of  time  of  high  water, 

'  360-/     n%H        ,    .  M^S^.cos2.wrr,+s/ 


•  sin  211. 


{60-f     n%H 
'.      -^  .        ^     T  \n'*h*^gk  '^ '"        *"  (M^+S,.cos2.wr^)« 

4-/^1        2/1^/   \  sin' /I— sin*  A  M^S^.sin  2.m— j     \ 

\  '^n'V-gk)        cos'A         *  (M,  +  S^.cos2.^37)M 

We  proceed  now  to  advert  to  the  bearing  of  observations,  as  far  as  they  have  yet  been  discussed,  upon  these  terms. 

(551.)  The  first  term,  depending  upon  w*  sin  2//,  has  not  been  elicited  from  observations  at  all,  for  very  good  One  term 
reasons.     The  square  of  the  sine  of  declination  is  w'sin*//,  and  therefore  w"sin  2lt  is  proportional  to  the  increase  has  been 
of  the  square  of  the  sine  of  declination.     Now  Laplace  gave  very  little  attention  to  the  times  of  tides;  and  more-  omitted  in 
over,  in  the  discussion  of  solstitial  and  cquinoxial  observations,  he  confined  himself  to  the  times  bordering  very  ^^^"^P*'?- 
closely  on  solstices  and  equinoxes,  on  both  sides  of  them  (480.),  &c.,  and  therefore  the  increase  of  the  square  of  o^g'^va-^ 
declination  could  not  appear.    Mr.  Lubbock  and  Mr.  Whewell,  though  they  have  used  observations  made  with  all  tions. 
values  of  declination,  have  unfortunately  (from  inattention  to  this  theory)  classified  the  tides,  as  regards  declina- 
tion, only  by  the  amount  of  declijialion,  grouping  together  the  observations  at  which  the  declination  was  increas- 
ing and  those  at  which  it  was  diminishing ;  in  the  meiui  of  these,  therefore,  the  term  depending  on  the  increase 
or  decrease  of  declination  has  been  entirely  lost.     We  regret  this  much,  because  that  term  would  be  of  singular 

«'*bV 
use  in  giving  the  value  of  the  important  constant  -757-5 ■=■;  of  which  we  shall  shortly  speak  further. 

(552.)  For  the  second  term,  tlie  observations  were  arranged  with  reference  to  the  declination,  (though  .some- 
what complicated  at  first  by  the  introduction  of  the  calendar  month,)  and  they  are  therefore  so  far  in  a  fit  state 
to  compare  with  theory.  It  must  be  remarked  that  m,  5,  and  /^,  are  to  be  taken  for  the  moon's  place  at  a  period 
antecior  by  that  constant  which  we  have  called  the  age  of  the  tide  or  p^ ;  and  therefore  that  the  interval  of  the 
time  of  tide  from  the  moon's  transit,  or  0—\,  ought  not  to  be  reckoned  from  the  last  transit  of  the  moon,  but 
from  that  transit  of  the  moon  over  some  meridian  at  which  it  occurred  at  the  time  p,  nearly  before  the  tide. 
Mr.  Whewell,  in  discussing  the  intervals  of  tides  from  the  nearest  transit  of  the  moon  at  London  and  Liverpool, 
iPhii,  Trans.  1834  and  1836,)  found,  besides  terms  multiplying  sin  2.  tw— «,  terms  of  the  form  132"'(sin*  A  — sin*ii)  ExnlaTia- 
for  London,  and  84*".  (sin*  A  -sin*/i)  for  Liverpool.  These  terms,  not  at  first  understood,  are  a  singular  proof  of  the  tion  of  a 
theory  as  regards  the  necessity  of  referring  the  interval  to  a  transit  earlier  by  the  age  of  the  tide.  For  thl^  moon's  ve-  difficulty 

■    ....  V.  .  1.1  cos  obliquity  ,  ,    ,  cos"  A         ,  .    ,  ,,       .  ,       .    .  ,  ^  P^"'*".*^*^*! 

locity  m  right  ascension = vcl.  m  lonff.  X  -    .-r-  ,t  -.    -=vel.  inlong.  x  — -^r-=vel.  mlong.  x(l— snr  A +smV),  by  using  a 
'        °  '^      cos*  declination  cos'/x  "  ^'^'  wroug 

Ikerefbre,  supposing  the  theory  correct,  the  moon's  right  ascaisionor  time  of  transit  would  be  increased,  from  the  place  of 

true  anterior  epoch  to  the  transit  near  to  the  time  of  tide,  by  vel.  in  long.  X  age  of  tide  x  ( 1— sin*  A  -f  sin*/u)  or  by  ^*^®  moon. 

aX(l— sin*A-fsin*jM,)  ;  of  which  the  part  that  depends  on  declination  isaX  (sin*/i— sin*A)  ;  and  therefore  the 

interval  from  that  transit  to  the  tide  would  be  increased  by  a  (sin*  A — sin*/i);  which,  with  the  values  above  for 

a,  gives  for  London  128"  (sin*  A  — sin*/i},  and  for  Liverpool  about  80"*  (sni*  A  —  sin*ju),  (referring  the  end  of  «,  in 

Mr.  Whewells  manner,  to  the  place  of  the  moon  at  the  transit  preceding  the  tide  ;)  the  agreement  of  which  with 

the  quantity  deduced  from  observation  is  very  close. 
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(553.)  The  general  comparison,  however,  of  the  results  for  decliiialion-correction  of  times  deduced  by  Mr, 
Whewell  {Philosophical  Transactions,  1834,  1836,  1838)  w'ith  the  term  fpven  by  theory,  is  almoset  innpraeHcMe. 
Where  the  tide  ought  to  be  compared  with  a  transit  of  the  moon  earlier  by  two  days,  it  is  evidently  unsafe  to  - 
attempt  to  use  results  deduced  from  comparison  with  a  transit  on  the  same  day,  especially  for  an  element  winch  ^ 
changes  so  rapidly  as  declination,  and  more  particularly  as  one  term  whose  influence  would  probably  theu  bci 
sensible  is  entirely  neglected.     This  consideration  excludes  all  but  the  investigation  in  the  Philosophical  Tram-  1 
actions,  1838.     In  that  paper  Mr.  Whewell  has  gone  through  the  labour  of  reducing  two  years'  observations  at  ■ 
Bristol  by  reference  to  three  different  transits  of  the  moon,  (a  process  which,  with  proper  management,  would! 
give  the  results  depending  on  the  change  of  the  moon's  declination  and  change  of  the  moon's  elliptic  inequality,  which 
we  are  seeking ;)  and  he  finds  that  the  same  transit  (B),  to  which  it  is  necessary   to  refer  for  semi-menstrual  f 
inequality  of  height,  will  give  a  declination-correction  agreeing  generally  with  theory.     But  how  nearly  this  J 
agreement  holds  is  not  explained.     Our  theoretical  term  is 


—  ?^f\  —     2/tV/  \sinV-sii 
TT    V        n'h'^-gkj       cos' A 


—  sin«A         M4S^.sin.2.m— f 


(iM^ +8^.005  2.^-0* 


Mr.  WTiewell's  has  the  form  +  a  factor  x  s  (20—12*),  s  being  a  periodical  function  which  is  positive  when  ite 
argument  is  less  than  12*  and  negative  when  its  argument  is  between  12*  and  24*,  and  has  for  maximum  and 
nnniinuni  values  -f  1  and  — 1,  these  values  occurring,  the  first  before  6*  in  the  argument,  and  the  second  after 
18*.  (Til is  appears  clearly,  from  ilie  instance  p.  239,  to  be  the  nature  of  the  curve.)  Now  this  law  agrees 
well  with  that  of  the  theory.     The  factor  is  -f  6*"  for  declination  24°  and  —7"  for  declination  7°;  or  the  difference 

S 
for  decl.  24°  and  decl.  7°  is  13"*.     But  if  from  the  theoretical  term  we  compute,  with  -^=0*394,as  found  from 

the  times  at  Bristol  (53*1. )» ^^^^  maximum  value  of  that  term  (occurring  when  2.m— ^  =  129*^),  we  find  the  difler- 

(2//'b'/   \ 
1 ,^- — -J  J.     Are  we  to  make  this  equal  to  13", 

and  to  infer  from  it  that  gk  is  greater  than  /I'^b',  or  that  (444.)  the  depth  of  the  sea  is  greater  than  14  miles?  Wc 
think  not.  Calculations  on  the  equilibrium-theory,  assuming  the  received  mass  of  the  moon  (33.)  and  (85.),  give 
for  the  proportion  of  the  moon's  effect  to  the  smi's  effect  0*596  :  0'27l,  or  1  :  0'45  nearly  ;  and  the  only  w«f 
in  which  we  can  explain  the  raishig  of  that  ratio  to  the  proportion  1:0*  394  is  by  supposing  n'*b'— r/ifc  to  be  posititBi 
(455.)  A  contradiction  of  the  same  kind  will  be  found  if  we  use  any  other  supposition,  as  T^place's:  but  will 
the  reduced  observations  justify  us  in  drawing  any  theoretical  deduction?  We  scarcely  think  that  they  wW. 
Independently  of  the  general  omission  of  steps  of  the  reduction,  we  may  remark  that,  as  appears  from  Mt. 
Whewell's  description  of  the  mode  of  reducing,  (extracted  in  494.)  the  means  of  corrections  were  supposed  to 
apply  to  the  means  of  declinations,  instead  of  to  the  means  of  the  squares  of  declinations.  This  error  cannot  ftSi 
to  injure  the  whole  deduction.  - 

(554.)  The  declination-correction  for  heights  will  be  thus  found.     In  the  expression 


V{^^*+2M,S,.cos2.m-.y+S,M-(2M,+2S,.cos2.m-^)N}, 

(53.),  (56.),  and  (535.),  omitting  T,  we  are  to  put  cos 2. m—^- 2///'. sin  2.;rt— j  for  cos2.m— j:  and  ihca  (6,^ 
expand  to  the  first  power  of  m'  and  X.     TliLs  gives  for  the  small  terms  '  '  j 

M^S^.sin2.m— J  .   ^^  M^  4-S^.cos2.m-5 


-2m'- 


+  N 


V{M,«  +  2M,S,.cos2.m-5  +  S/}  V{'^^.*+2M,S,.cos2.m-5  +  S,'} 

or,  restoring  for  m/  and  N  their  values,  the  small  terms  are 


n'hH 


rw*  sin  2//.- 


M^S^.sin  2,m—s 


n^h^^gk  V{>I."+2M.S,.cos2.m-5+S,«} 

M/+M,S^.cos2.m-5  f^  2n'hH   \     sin'^-sin'A 


/  2n'hH   \ 

^        n-h-^gk) 


cos*A 


M/-h2M,S,.cos2.m-ii 
M/-f2M^S^.cos2.m-^+S 


r_/  2n'hH  \ 


sin'^--sin*A 

cos*A 


V{M/+2M^S^.cos2.m-5-|-S/}V 

Now  the  first  of  these  terms  has  been  neglected,  for  the  same  reasons  wliich  we  have  assigned  in  (551,).  Hie 
treatment  of  the  second  term  by  English  mathematicians  has  been  unsatisfactory,  in  the  same  manner  as  tly^t  lor 
the  declination-correction  of  times.     Moreover,  as  the  whole  range  has  not  been  observed,  except  at  PlymontkL 

2n'bV 
it  can  generally  lead  to  no  result  as  to  the  value  of  1 ^^r-j 7 ;  and  at  Plymouth  the  two  phases  (high  and 

low  water)  appear  to  depend  upon  such  different  laws  that  we  cannot  use  the  variations  for  high  water  only  m 
conjunction  with  the  whole  range. 

(555.)  Laplace's  deductions  for  the  whole  ranges  of  tide  at  Brest  are  so  important  that  we  must  devote  a  few 
words  to  them.     The  proportion  of  the  small  term  above  to  the  whole  mean  range  is 
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g  ^^^ 

npfaee  had  fuund  ^,  ^  we  hare  explained  (536.)  ;  and  using  this  value  with  the  vzdues  ofm—s  and  /i 

in  the  observations  which  he  dij^cussed,  and  compurins^  the  difference  of  the  observed  ranijes  when  /i— 0  and 
'^^23^,  and  the  ratio  of  Ihtit  ditference  to   the   whole   range,    with   the  ibnnula,   he   abtiuiied   a  value   for 

1  —  — sn Ti  an<l  therefore  for  -^rn^ r,  or  for  ^-r.       '      , ,     It  is  evident  that  —  =  number  of  lunar  days  in 

9        b 

t/'b     ft'*     rt'b      /  &o!ar  dav  \* 
tmtmt's  i^idereal  period ;  that  —  =^—  •  ^^(  p J^  )  ^  ^^^  proporHon  of  cenlrifii^l  force  at  the  equator 

[to  gravity  ;  and  that  r  is  a  constunt  which  in  our  theory  represents  the  proportion  of  the  de^^th  of  the  sea  to  the 

earth'*  ra-diu!*.  Thus  a  cDni^tnnt  in  Laplace*^  theory,  analogous  to  the  depth  of  the  sea  in  our  theory,  was  found* 
Then  using  thai  cou^anl  in  iHe  fraction  discussed  in  (455, )»  he  finds  tluit  the  proportion  of  the  moon*s  etfect  to 
ihe  sun's  has  been  incrtiawid^  in  consequence  of  this*  value  of  the  depth  of  the  sea,  in  the  ratio  of  4  :  5.     (In  his 

M,       M'      5     >r    _      M' 


Tide«  and 
Waves* 


cUiiation- 

correc- 

tioni. 


6r9t  investigations  he  had  found  the 


ratio  to  be  10  :  11.)     That  is  to  say, 
kfiowh  from  the  semimenstrual  ineqtiTility  ;  therefore  -7  isktiown  ;  and  (4*?.) 


sf^'s^^i-s^'  ^""^ 


S' 


M 


(SuH'i*  di*.lancey 


(Moon  *s  distance)*  '  S 

and  the  sun *s  and  moon's  distances  and  the  sun's  ma^s  are  known,  therefore  the  moon's  mass  b  known.     Thus 

I^iplace  found  for  the  moon^a  mass  a  value  very  nearly  =:  — -  of  the  earth  s  mass. 

it  is  to  be  remarked  that  Laplace's  expressions  are  more  complicated  because  (as  is  evidently  necessary  for 
ftc^T'-""'  "^  he  combtueR,  with  these  considerations  applying'  to  the  moon's  declination,  analog'ous  considerations 
^\  the  sun^s  declination.     Moreover,  Laplace  diK-s  not  Oi^cribe  the  alteration  of  the  proportinn  of  effects 

to  inc  ut[rji  of  the  sea,  (his  own  theory  not  adrajtting  of  a  solution  so  general  as  to  exhibit  that  effect,)  but  to  the 
aaiaiiied  iaterierence  of  waves  coming  by  dilferent  channels.  But  the  expressions  introduced  are  ejtactly  the 
Sine.  We  cannot  sufficiently  admire  the  u.nion  of  sagacity  and  ingenuity  in  this  process  ;  the  sagacity  uf  per- 
ociviiMC  that  the  etfects  would  not  be  propnrtianate  to  the  foices,  but  would  also  depend  on  the  periodic  times  of 
llic  forces ;  and  the  ingenuity  of  inventing  a  conceived  combinalion  of  circumstances  which,  matheuiaticiilly 
speaking,  would  account  for  the  difTerence  of  proportion  and  would  atTord  means  of  calculating  it,  but  which 
probably  vi  ere  not  the  grounds  of  his  original  conjecture,  and  whidi  can  scarcely  be  supported  as  applicable, 
locally,  to  Brest,     We  do  not  at  all  imagine  that  Laplace  believed  in  his  hypothesis  of  two  canals. 

(5S6.)  We  shall  not  delay  long  on  the  corrections  for     elusion  is  by  no  means  certain.     It  was  founded  upon 


I 

I 


the  iiioon*s  varying  parallax*  It  will  be  sutKcient  to 
state  here  that,  in  conA>rmity  with  (448.)  and  (4j2.)» 

2.OT  —  «  ought  to  be  increased  by  —^ — -  e  sin^^ ;  and 

fT  iO   '~'  QK 

UUt  instead  of  using  l  +  3t'Cos/ii  as  representing  the 
dclor  for  the  effect  of  the  moon  depending  on  parallax, 

3  +  -  ,,,_      |e cos^f.    The 

former  of  these  terms  is  lost  in  all  the  investigations, 
ffFT  the  some  reason  as  the  analogous  term  in  the  de- 
clination-correct  ions.  In  a  discussion  of  the  Liverpool 
tide^-oti  ^,    (Philo^ophiccU  Tr  an  tactions,  1836,) 

Mr.  >Mi  and  that  the  correct  ion  of  the  time  of 

Mfh  waier  for  parallax  implietl  that  the  coeflkienl  3^ 
fttstead  of  being  incrensed,  was  to  be  diminished.  But 
we  illaeh  little  importance  to  this,  a^  in  that  discussion 
llie  tidcsr  were  compared  with  the  next  preceding  transit 
of  lli^  moon,  and  the  parallaxes,  &c.,  were  taken  for 
ijj.i  (^,r.w.t^  instead  of  taking  one  long  belbre  it.  In 
ll!'  Meal  TransfM:lions,   1838,  I  he  Bristol  ob- 

s^f^^uMri.i^  *vere  discussed  in  reference  to  several  transits 
la  order  to  ascertain  which  gave  the  most  consistent 
I  Its  fur  parallax -cor  reel  ion.  The  result  was  that  a 
later  than  that  \\  hich  represented  best  tlie  semi- 
men^rual  inequality  and  the  declinalion-correclion  was 
ncoeaaary  for  the  parallax-correction.     But  this  con- 


the  consideration  that  such  a  transit  made  it  unneces- 
sary to  intr«>duce  any  constant  multiple  of  p\  and 
therefore  brought  the  observed  inetjuality  to  a  form 
approaching  nearly  to  the  term  in  (54.).  Bnt,  on  the 
other  hantl,  an  earlier  epoch  (the  simic  which  gave  best 
results  for  semi- menstrual  inequality  of  height  and  for 
declination-correction)  exhibited  more  diKtinctiv*  in  the 
magnitude  of  the  coefficient  of  the  variable  term,  the 
influence  of  the  parallax-correction  ;  and  this  alone  is  a 
strong  jjroof  that  the  earlier  epoch  was  better.  More- 
over, the  existence  of  a  constant  multiple  may  be 
accounltsd  £6r  by  the  supposition,  that  the  larger  tide 
corresponding  to  a  larger  parallax,  travellinir  further  up 
the  small  river  above  Bristol,  does  not  make  high  water 
at  Bristol  so  soon  as  a  smaller  tide  which  is  almost 
slopped  there*  The  law  of  the  variable  part  of  conrec- 
tion  obtained  by  Mr,  Whc^wel!,  as  depentlihg  on  the 
interval  of  the  sun  aiul  moon,  agreed  pretty  well  with 
the  theoretical  law. 

(551.)  iu  the  same  place,  Mr.  Whewell  has  stated 
the  result  of  reducing  the  observed  heights  of  the  tides 
at  Bristol.  It  appears  that  the  same  age  of  the  tide 
which  represents  the  other  ineijualities  is  proper  for 
this.  With  respect  to  the  agreement  of  the  Uiw  of  cor- 
rection, as  depending  on  the  moon's  distance  from  the 
sun,  we  can  pronounce  nothing  precise.  Mr.  Whewell 
hxs  however  stated  that  this  factor  is,  from  observationsi 
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TMoi  and  nearly  constant ;  which  agrees  with  theory  ;  inasmuch 
Waves,     as  the  theoretical  term 


/SA* 
differs  from  1  only  by  a  quantity  of  the  order  ^^(  TF"  ) » 

g 
and  not  of  the  order  of  -,  as  Mr.Whewcll  has  stated. 
Ma 
(558.)  The  eflect  of  parallax  on  the  heiprht  of  the 
tides  at  Brest  was  discussed  by  Laplace  in  the  follow- 
ing manner.  From  the  discussion  <jf  the  declination- 
observations,  to  which  we  have  alreadv  allude<l  (555. )> 

he  took  the  value  of  the  quantity     .,, ,_   . .      He  then 

substituted  this,  as  a  known  quantity,  in  the  expression 

(3  4-  -_- .  -  If  cos  hiy  and  computed  with  it  the 

ranges  of  tides  for  large  parallaxes  and  small  pandlaxes, 
and  took  their  dillerences.  Tlius  he  obtained  as  a  com- 
puted number  representing  the  theoretical  sum  of  the 
differences  for  a  certain  number  of  observations,  51  '52. 
The  number  actually  deduced  from  the  observations 
themselves  was  47*27.  Tims  the  observed  difference 
with  theo-  ^as  less  than  the  theoretical  dilferencc.  But  this  theo- 
retical cor-  y ^»^|(.jjI  iliflerence,  it  must  be  remarked,  depends  entirely 
on  the  circumstance  that  Laplace  hiis  chosen  to  use 

only  the  declinations  for  finding  —^r— ;    whereas, 

J  nrly — gk 

in  our  opiiiion,  both  declinations  and  parallaxes  ought 
to  have  been  used,  and  a  value  of  that  quantity  ought 
to  have  been  found  from  their  ccmibinaticm. 

(559.)  The  theoretical  law  of  the  declination  and 
parallax -corrections  (that  they  depend  on  the  sc|uare  of 
the  sine  of  declination  and  on  (he  simple  difference  of 
the  parallax  from  mean  parallax)  is  I'ully  proved  by 
Mr.  Wliewell  in  the  varitms  discussions  of  the  tides  at 
maijnitude  London,  Liverpool,  and  Bristol,  to  which  we  have  so 
ofdcclina-  ^^^-^^^^  referred.  It  may  be  interesting  to  the  reader  to 
remark  that  the  whole  dilference  in  the  height  of  high 
water  at  London,  deiieudiug  on  declination,  is  about 
six  or  eight  inches,  and  that  depending  on  parallax  is 
about  one  foot ;  and  that  at  Liverpool  the  correspond- 
ing quantities  are  nearly  two  feet  and  three  feet.  At 
Bristol  they  are  greater. 

(560.)  The  corrections  depending  on  the  sun's  de- 
clination and  parallax,  being  much  sm-jller  than  those 
for  the  moon,  (both  because  the  absolute  elfect  of  the 


length  in  (46.),  (47.)ian«*  (48),  contains  the  expreBsfcra  T! 
for  the  diurnal  tide.  The  reader  will  readily  under-  ^ 
stand  that,  upon  applying  to  these  terms  the  theory  of  ^ 
(439.),  modified  by  the  theory  of  friction  nearly  a«  in  q^ 
(451.),  results  of  the  same  kind  but  with  diflTerent  con-  loi 
stants  will  be  obtained  ;  the  relative  effects  of  the  snn  Th 
and  moon  will  be  altered  in  a  proportion  different  firom  ■"" 
that  of  the  alteration  in  the  semi-diurnal  tide;  the  J 
magnitude  of  the  tide  will  be  determined  by  the  posi- 
tions of  the  bodies  at  an  epoch  anterior  by  a  diflTerent  Sid 
quantity  ;  and  the  absolute  time  of  diurnal  high  water  ^^ 


on  any  dav  will  bear  no  distinct  relation  to  that  of  semi- 
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pendinjjon  ^^^  j^  ^^^^^  .^^^^j  because  the  proportionate  variations  of 
place.  ^^s  distance  are  less,)  are  not  so  easily  extracted  from 

observations.  But  in  the  Philosophical  Transiictinns, 
1836,pagesl31iUid218,Mr.WheweIl  and  Mr.  Lubbock, 
taking  the  observations  at  Liverpool  and  London,  and 
subtracting  the  effects  due  to  semi-menstrual  inequality 
and  to  corrections  for  the  moon's  declination  and  pa- 
rallax, have  obtained  those  which  depend  on  the  sun's 
place.  The  results  appear  to  agree  well  with  theory. 
Those  at  London  are  more  completely  worked  out  by 
Mr.  Lubbock  (the  observations  being  referred  to  an 
earlier  transit)  in  the  Philosophical  Transacliom^  1837, 
p.  97,  &c.  In  the  Ninth  Report  of  tite  British  A^so- 
ciatiorij  p.  13,  will  be  found  some  results  as  to  solar 
corrections  deduced  by  Mr.  Bunt  from  the  observations 
at  Bristol. 

(5G1.)  The  second  line  of  (44.),  which  is  considered  at 


diurnal  high  water.  In  fact,  the  diurnal  tide  is  to  he  ^ 
worked  out  with  little  reference  to  the  semi-diurnal  dd 
tide.  thi 

(562.)  In  (63.)  we  have  pointed  out  the  way  in  ^ 
which  the  diurnal  tide  shows  it«elf  most  obviously,  by  ^ 
making  the  two  semi<liurnal  tides  appe:ir  unequal;^ 
Many  nf»t ices  of  this  kind  are  to  be  found  in  early  re^  tid 
cords  (as  Philotnphicnl  Trunsartinns,  1668,  Colepresse 
on  the  tides  at  Plymouth,  and  Sturmy  on  those  at 
Bristol :  1684,  Davenport  on  those  at  Tunkin :  1776,  a 
remarkable  instance  of  their  effect  on  the  coast  of  New 
Holland,  described  by  Captain  Cook,  &c.)  In  th^ 
same  manner,  observing  the  times  a*;  well  as  the  heights 
of  tide,  it  has  been  extracted  from  later  observations. 
Thus  in  the  Philosophical  Transactions,  1836,  page  57,  IMi 
&c.,  Mr.  Lubbock  has  found  that  at  Liverpool,  in  thie  tid 
month  of  January,  when  the  moon*s  transit  occurs  In  "■ 
the  nUernoon  at  any  time  before  8  hours  30  minutes 
P.M.,  or  in  the  forenoon  after  8  hours  30  minutes  a.jc., 
the  high  tide  which  precedes  that  transit  is  greater  than 
the  high  tide  which  follows  it  by  a  quantity  whick' 
varies  in  magnitude,  but  which  when  greatest  is  netirly 
a  foot.  But  if  the  moon*s  transit  occurs  at  the  opposite 
time  of  the  day,  the  high  tide  which  precedes  that 
transit  is  less  than  that  which  follows  it.  The  same 
rule  ai)plies  to  February,  if,  instead  of  8  hmirs  30 
minutes,  wc  take  7  hours  30  minutes;  for  March,  we 
must  take  6  hours  30  minutes ;  for  April,  3  hours  20 
minutes;  for  May,  0  hours;  for  June,  9  hours  in  the 
opposite  part  of  the  day  ;  and  so  on.  The  maximum 
dilierence  is  greatest  in  January  and  July,  and  least  fai 
April  and  October-  From  (his  it  is  plain  that  a  con- 
siderable part  of  the  diurnal  tide  de])ends  on  the  son. 
In  the  middle  of  January  the  sun's  right  ascension  is 
19  lumrs  30  minutes  nearly  ;  therefore  the  moon's  right 
ascensi(»n,  when  her  transit  occurs  at  8  hours  30 
minutes  p.m.,  is  4  hours  nearly,  and  the  diurnal  tide 
therefore  does  not  vanish  till  several  days  (5  or  6} 
af\or  the  moon  has  crossed  the  equator.  The  same 
appears  from  the  other  months.  There  is  no  sensible 
diurnal  ineciuality  in  times.  Mr.  Lubbock  {Philoso- 
phical Transaction^^  1837,  })iige  101)  considers  that  the 
Liverpool  diurnal  tide  corresponds  to  the  ]X)sition  of 
the  moon  4  days  before  the  tide. 

(563.)  In  the  Philosnp/iical  Transactio7is,lSS6,page  A^ 
2SJ),  &c.,  in  which  Mr.  VVhewell  has  given  the  results dh 
of  the  simultaneous  observations  of  tides   made  at  his  ^ 
representation  on  a  great  extent  of  coasts  of  Europe  JJ] 
and  America,  he  has  state<l  the  relation  of  the  diurnal 
ine(iuality  to  the  position  of  the  mocm.     On  the  North 
American  coast,  it  corresponds  to  the  moon's  place  at 
the  same  time ;  on  the  coast  of  Sjxiin,  Portugal,  the 
west   of  France,  Cornwall,  the  west  of  Ireland,   the 
north  of  England  and  Scotland,  and  the  Cape  of  Good 
Hope, it  corresponds  to  the  moon's  place 2 days  earlier; 
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mi  Cowe%  PofU^raouth,  &c  ,  tf>  ihe  pi  rice  4  days  earlier. 
These  dilJereiice*^  su^^csted  the  noliott  that  die  diurnal 
wave  travelled  at  a  didereiit  rate  from  the  semidiurnal 
wa\e.  To  ascertain  this,  a  very  admirable  invejitis^a- 
tioo  VfiLs  ^ven  l»y  Mr.  Wlieweli  in  the  Philnsojjhkal 
TrnrunctiotUn  1837,  pa^e  2'27,  &c.  The  heiirht  of  low 
ifvakL^r  as  weJl  as  hin;h  water  on  every  day  for  19  dayti 
Having  been  ob?er\'ed»  the  eflect  of  diurnal  inequality 
at  bi2!;h  water?!  separately  and  at  low  waters  separately 
was  found  by  the  use  of  curves,  as  is  described  in  (494,). 

•  Thll:>  the  effect  of  <ii»rnaJ  tide  was  asccrtaiiwd  at  four 
titnes  in  each  diuruaJ  tide ;  these  being;  uj^ed  as  ordi- 
iiates,  the  curve  drawn  throuf^h  them  represented  the 
diurnal  wave;  and  the  time  of  its  maximum  was 
e^s.ily    found  and    compared   with    the    time  of  somi- 

t  diurnal  high  water.  Thus  from  Ferrol,  by  the  west 
arn^i  of  Ireland  and  north  eoai?t  of  Scotland  to  Lincoln- 
whife^  it  precedes  one   of  the  ftemidiunial  tides  about 

'"  3.J  hours,  (with  some  irrepjularities)  ;  so  also  from  Ferrol 
toliavr^;  but  at  Bridport  the  two  tides  are  top:ether, 
and  »t  JLul worth  and  Port -.mouth  the  diurnal  lide  is 
4  Qr  5  hours  luler,  afler  whieh  it  is  traced  with  difli- 
cttltf  t  It  is  to  be  remarked  that  in  this  paper  Mr. 
Whewell  Qon&idern  live  position  of  the  moon,  on  which 
the  diurnal  Lide  depends,  to  be  4  dtiys  earlier  ihau  the 
tide  (instead  of  2  days  for  many  of  the  i)!tices,  as  staled 

1^  helbrejw  This  seems  to  reconcile  the  pha^nomena 
mr  V  I  .  p^  though  it  shows  Ihe  great  uncertainty  of 
\h*  'ms  from  observation. 

Xau^j  in  the  same  volume,  pap:e  75,  i^c,  Mr,  Whe* 
well  has  treated  the  diunud  title  at  Plymouth  and 
Sip^afjore,  and  finds  that  ihe  Plymouth  tide  corre* 
^cnitl^  to  a  potiliou  of  the  moon  4  days  eurlier,  and  that 
a|  SiUGfapore  to  a  poc^iiion  l^  day  earlier.  He  remarks, 
hawever^  that  the  agreejiient  is  best  in  May,  June^  and 
Jul^t  a*wl  tUftt  there  are  discrepancies  in  March,  April, 
iuifi  Aug;iist,  We  imapne  that  this  arises  tVom  the 
circumsUuice  that  Mr.  Whew  ell  has  nouhere  taken 
account  of  the  sun's  part  of  the  diurnal  tide  ;  and  if  this 
i»  8i^lis4ble,  (and  the  Liveqjool  observations  dlseusf-ed  by 
ilr»  Lubbock  seem  to  show  that  in  January  atid  Jmie 
itrJb  nol  much  inferior  to  the  moon^s  part,)  Mr*  VVhe- 
urelTs  doteTminatton  of  the  corre**ponding^  position  of 
the  Hioouh  worth  lit  lie.  We  consider  this  subject  as 
«tiU  open  to  invest ij^rut  ion. 

.(565.)  Thill  the  tide  should  follow  the  sun's  and 
mo*  if  ions  by  four  days  is  quite  conceivable  on 

iht  I'cauals.     The  ui vest ijrai ion   of  (451.)  and 

(4ii2.>,  puttiuif  n  for  2  ri,  applies  to  diurnal  tide ; 
xum)  lliiifi  we  find  for  the  interval  preceding  the  tide 
al  ii'hich  the  moon's  place  is  to  he  used, 

Ndtr'llilM  retard  tnay  be  consider ahlv  grreater  than 
/t/(4/Tb'4'4^A-)" 

(4n*b''-4.y^J* 
'  '  K* 

^  if  llie  V4i)u«  of  Ar  be  much  nearer  to 

4^ 

^  than  to  ^; 

^^Ku  i>,  it^  the  depth  of  the  sea  be  much  nearer  to  S^ 
miles  than  to  14  miles. 

(566.)  Laplace,  in  the  fifth  volume  of  iha  Mecnni(^ite 
Cileste^  page  226,  has  determined  the  etfeet  of  diurnal 
tide  mi  solsiiljal  syzygies  at  Brest,  to  be  about  7  iuches 


at  hipfh  water,  (increasinon  one  and  diminishins:  another 
each  by  3J  inches,)  and  about  5  inches  at  low  water. 
And  he  has  found  Irom  this  that  the  diurnal  tide  pre- 
cedes one  of  the  semidiurnal  tides  by  2  hours  17  minutes 
ne:irly,  which,  though  not  quite  accordant  with  Mr. 
Whe weirs  determination,  agrrees  perhaps  as  nearlv  as 
can  be  expected* 

(567.)  Tliere  is,  however,  oqc  causa  of  doubt  in 
these  determinations,  to  which  w&  must  call  the  reader's 
atte[ition.  W^e  have  seen  ihat,  in  examininp:  the  fluc- 
tuations of  hei^vht  of  high  water  dependiuf]^  on  semi- 
menstrual  fluctuations  of  force  (337.),  ihe  effect  is  far 
less  than  seems  properly  to  Ije  expected  from  the  cause, 
ajid  in  one  instance  at  least  it  is  smaller  than  at  low 
water,  it  would  seem  probable  therefore  that  all  the 
hig-h  water  fluctuations  depend  in  j^  on  diurnal  title  ought 
to  be  multiplied  in  a  certain  degree,  in  order  to  be  com- 
parable with  those  of  low  water.  This  would  vitiate 
the  determination  of  the  epoch  of  hig:h  diurnal  tide  as 
compared  with  hiiirh  semidiurnal  tide, 

(56H.)  At  London  there  is  scarcely  a  sensible  diurnal 
tide  in  the  heii^ht  of  hig'h  water.  *  This  might  arise 
from  the  maximum  and  minimum  sta^s  of  diurnal  title 
occurring  very  nearly  at  low  waters  (semidiurnal),  the 
mean  stages  occurring  at  high  waters;  and  this  is  par- 
tially supported  by  the  observation  that  Mr.  Lubbock 
has  discovered  traces  of  diurnal  inequiility  in  the  times 
of  high  water  at  London,  {Philosvpht£al  Tramactions, 
1837,  page  1200  imt  however,  in  our  judgment,  very 
distinct.  But  (as  will  be  seen  in  the  chart  of  cotidal 
lines)  there  appears  to  be  no  doubt  that  the  tide  at 
London  is  produced  by  the  mixture  of  two  lirles,  one 
coming  from  the  English  Channel,  and  the  other,  which 
has  been  12  hours  longer  on  its  way,  coming  from  the 
North  Sea  \  and  that  while  the  senlidiurnal  fiucluations 
of  these,  being  in  the  same  phase,  corroborate  each  other, 
the  d  i  u  r n  al  w  a  ves,  be  i i"!  g  i  n  op jx)s i  te  p  bases,  (h  igh  diurnal 
lide  of  one  corresponding  to  low  diurnal  tide  of  the 
oilier,  &c.,)  destroy  each  other. 

(.569.)  The  equilibrium-theory  (47.),  and  Laplace's 
theory  (lOL),  lead  us  to  expect  ihal  the  diurnal  tide 
will  be  large  in  middle  latitndes,  and  small  near  the 
equator  and  ue4ir  the  poles.  The  theory  of  canals  (44U.) 
gives  the  same  result,  supposing  the  canal  to  be  a  com- 
plete circle  pas^^ing  through  the  poles  ;  if  the  canal  is 
incomplete  or  interrupted,  considerations  similar  to 
thof^e  of  (296.),  &c,  apply,  and  no  simple  law  like  that 
of  (440.)  can  be  enunciate<l.  The  fact  of  observation 
iSj  that  the  diurnal  tide  is  as  large  near  the  equator  as 
in  middle  latitudes,  at  least  in  some  very  remarkable 
instances  pointed  out  by  Mr.  Whewell,  and  which 
have  been  made  the  subject  of  very  careful  ex- 
amination (although  the  existence  of  very  large 
diurnal  lide,  as  the  general  law  in  those  piirls  of  the 
earth,  may  be  ascertained  at  once  from  Homme  or 
any  other  good  account  of  tides).  Near  the  equalor 
are  Singiqjore,  King  George's  Sound,  in  lat,  35"  S. 
{Pftihntphical  TratLmcfio^tx^  1837),  Coringa  Bay, 
Cochin,  Sural  Roads,  Goguh,  Bassadore  {Phiiosfiphical 
Transactions^  1839),  and  others  less  carefully  observed. 
In  the  northern  seas  are  Petropaulotsk  (Kamschatka), 
and  Silkhi  (Norfolk  Sound).  In  some  of  these  locali- 
ties the  diurnal  tide,  when  its  range  is  greatest,  greatly 
exceeds  the  semidiurnal.  Mr.  Whewell  appears  to 
imag^ine  ihat  the  actual  tides  cannot  be  completely  re- 
presented by  the  combination  of  a  diurnal  and  a  semi- 
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Tides  and  diurnnl  tide ;  but,  so  tar  as  we  con  perceive,  there  is 
Waves,    no  difficulty  at  all  in  thus  repre«;entin^  them. 

''^■V^  (570.)  We  cannot  here  enter  into  a  contiideratiim  of 
all  the  various  effects  pro<Uiccd  by  the  mixture  of  these 
tides  in  various  proportions.  But,  for  a  g:eneral  idea, 
we  invite  the  reader's  attention  to  fii^ures  63,  64,  65. 
Fig:.  63  represents  the  course  of  a  fortnight^s  tides  at 
Plymouth;  and  here  the  diuriml  hiequality,  thoui^h 
sufficiently  marked,  does  not  conspicuously  disturb  the 
semidiurnal  tides.  Fi|r.  64  represents  the  course  of 
several  days'  tides  at  Sinpcnpore,  and  fi;?.  65  that  at 
Petropaulofsk.  It  will  easily  be  perceived  that  at 
Fetropaulofsk  there  appears  to  be  but  one  tide  in  a  day, 
sometimes  because  one  of  the  semidiurnal  hip:h  waters 
is  made  so  low  as  to  be  little  perceptible,  but  more  re- 
markably at  other  times,  because  one  of  the  semidiurnal 
low  waters  is  made  so  hii^h  as  scarcely  to  disturb  the 
appearance  of  a  siniz:le  tide. 

(571.)  We  here  close  our  remarks  on  the  discussitm 
of"  the  laws  of  the  tides  for  var^'ins^  positions  of  the  sun 
and  moon''  as  ascertained  from  observation.  And  we 
cainiot  do  so  without  formally  pointing:  out  to  the 
reader  that  absolutely  the  whole  of  these,  as  rep^^iirds  the 
tracioGC  out  the  laws  of  the  pho^nomena,  and  \ery  nearly 
tlie  whole  as  re^rds  the  determination  of  constants  and 
coefficients,  is  due  to  Mr.  Lubbock  and  Mr,  Whewell. 
Yet  while  acknow  led  firing"  that  nearly  all  that  we  know 
is  due  to  these  philosophers,  we  cannot  help  expressinf^ 
our  wish  that  they  had  tiiken  as  jruide  a  more  complete 
tlieory  than  the  mi^ferable  equilibrium- theory,  and  for 
this  reason — we  believe  that  so  we  should  have  known 
much  more.  Where  observations  are  so  rude  anil  so 
numerous  that  they  can  be  treiUed  only  in  larcce 
u:roups,  every  thiiip;'  depends  on  the  assumption  of  the 
theory  which  is  to  direct  the  selection  of  the  frroups. 
We  cannot,  however,  be  too  Ecrateful  lor  so  much  which 
has  been  done  well,  and  which  must  sugificest  so  clearly 
the  critical  points  that  will  demand  special  attention 
in  future  discussions  of  observations, 

(572.)  A  circumstance  aifectinp:  the  heiirht  of  the 
tides,  to  which  Ave  have  hitherto  made  no  allusion,  is 
the  state  of  atmospheric  pressure.  It  was  first  ])ointe<l 
out  (we  believe)  by  the  French  hydrotrraphor,  M. 
Daussy,  (Cojmaisiance  des  7'<?wp?,  1S34,)  that  a  low 
state  of  the  barometer  is  accompanied  with  hijrh  tides. 
This  has  been  carefully  examined  by  the  Kndi'ih  in- 
vestipalors,  and  M.  Daussy's  result  is  fnlly  sujiported. 
On  this  point  we  cannot  do  better  than  relcr  the  reader 
to  Mr.  Lubbock's  paper,  Philosophical  Tratisartions^ 
1S37,  pa£re97,  &c.  It  appears  there  that  in  a  >et  uf 
observations  considere<l  by  Mr.  Lubbock,  the  unex- 
plained iluctuations  of  the  tide  correspond  precisely  to 
those  of  the  biuromeler ;  and  Mr.  Lubbock  has  laid  it 
down  as  a  rule,  that  a  rise  of  I  inch  in  the  barometer 
causes  a  depression  in  the  heii>:ht  of  hiiib  water  amount- 
JniC  to  7  inches  at  London,  a'ld  toll  inches  at  Livor- 
])ool.  M r.  ])unt also,  in  the  Klevonth  lieport  nflhr,  Jhitifth 
Assoriuiiony  pnire  31,  has  discussed  with  e:reni  skill  the 
ellccl  of  the  ])aronieter  on  the  tides  at  Bristol,  and  has 
shown  that  a  ri>e  of  I  inch  of  barometer  produces  a 
dcp^cs^ion  of  13*  \  inclies.  He  Ikis  also  shown  th:it  the 
lieijihi  of  the  tide,  as  de])endinjr  on  the  barometer,  is 
properly  to  be  computed  with  the  conicmporanei>as 
barometer.  Tlie  explanation  of  this  circumstance,  by 
confide; inii"  that  a  heavy  atniosi)here  acts  as  a  weijjht 
pressinij  down  llic  wjiier,  is  j)h«usible  enough  ;  but  as 
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we  caimot  conceive  air  of  different  pressures  in  diffierent  '^ 
parts  of  the  earth,  without  supposinp^  tluit  there  is  a  ^ 
violent  eftbrtto  restore  equality  of  pressures,  we  camot  g^ 
say  that  it  is  (juite  satisfactory.  ^^ 

(573.)  Connected   with  this  is  the  effiect  of  windioi 
upon  the  tides  (as  distin^ished  from  barometric  pras^  Tb 
sure).     Both  M.  Daussy  and  Mr.  Lubbock,  on  cani-<"" 
])arinGr  the  differences  between  observed  heights  md*'^ 
computed  heip^hts  with  the  directions  of  the  wind,  hare 
come  to  the  conclusion  that  the  et&ct  of  the  wind  isBd 
insensible ;  see  Philosophical  Tramaciiow^  1831.  Never-- J^" 
theless  all  practical  men  believe  that  the  wind  has-  atl^ 
ccmsiderable  eftect,  different  in  different  localities;  the-ts 
rule  for  London  is  pven  with  fcreat  clearness  by  Mr.  lid 
Lubbock  in  the  Philosophical  Transactions^  18d4,|Mi^^ 
14.5.     In  fii^.  41  we  have  shown  the  effect  at  Sheer  new  "" 
of  a  sinft^Ie  tr^^le  (January  3,  1841),  which  lowered  the 
tides  in  the  Thames  five  feet,  as  we  ascertained  from  £fl 
examination  of  the  refi^isters  at  St.  Katharine*8  Docks,  ^ 
the  L<mdon  Docks,  Deptford,  Woolwich,  and  Sheer-  ^J 
ness;  and  which  produced  a  depression  of  about  three 
feet  at  Hull  and  at  Dover,  and  a  sensible  effect  at 
Drisloi.     At  Dublin  and  at  Glasp^ow  the  tides  were 
raised  by  it.     But  the  want  of  regular  observation  at 
any  pn^eat  number  of  ports  has  made  it  impossible  U» 
trace  the  course  of  this  great  depression  in  all  the  seas 
round  Britain. 

Subsection  4. — On  th-^  Profjress  of  the  Tide  over 
different  parts  of  the  Ocean. 

(o74.)  Our  remarks  on  this  subject  will  connst 
principally  of  observations  on  fi<;^re  66,  the  chart  of 
the  world  with  cotid;U  lines  marked  on  it.  It  is  almost 
entirely  copied  from  Mr.  W  he  well's  chart  in  tlie 
Philo9ophicai  Transactions^  1S33,  with  some  modiiiea- 
tions  sug:c:ested  by  his  papers  in  the  Philasopkicai' 
Transnctions^  1833  and  lb3t>.  The  Roman  numenle 
upon  the  cot  id  al  lines  denote  the  hour,  in  Greenwich 
time,  of  hiirh  water  on  the  day  of  new  moon  or  full 
moon,  as  f:ir  as  can  bo  judjyed  from  the  various  con- 
sirlerations  collected  by  Mr,  Wliewell,  principally  in  the 
Philoso>phiral  Tranmrliom,  1S33. 

(575.)  The  reader's  first  inquiry,  on  looking' at  this 
chart,  will  prol;;ibly  be,  what  are  the  extent  and  value 
of  the  evidence  upon  which  these  lines  are  traced?     In 
a  matter  like  thi^,  dependinc:  entirely  on  numerous  de- 
tails, we  can  only,  as  u  complete  answer,  refer  to  the 
oriirinul  discussion^,  but  wo  may  here  state  our  r>pinioii 
very  ccenerally.     The  tidal  hours  on  the  coasts  of  Bri-'Tb 
tain,    Holland,    France,  Spuin,    Povtno:al,   and  North!?* 
America,  are  now  well  known,  from  the  simultaneoTis  aS 
observations  made*  at  a  s:rcat  number  of  statiims,  for  an 
which  we  arc  entirely  indebted  to  the  zeal  of  Mr.  Whe-fc'^ 
well,  and  to  the  liberality  of  the  various  p^overnments'" 
to  whom  his  ropre-entation*<  were  addressed.    ITie  tidal 
hours  at   tlie  islands  of  the  Atlantic  appear  also  to  be 
well  known.     >Ve  conceive  therefore  (reco«]fnizin£r  also 
the  justness  of  the  ])rincii)les  on   which  Mr.  Whewell 
has  ii:encrally  drawn  his  curves)  that  the  cotidal  lines  of  TI» 
the  Ndfihern  Atlintio  are  now  drawn  with  very  great '^^ 
accuracy.     But  when  wc  remark  theim])orlance  of  the^ 
alterations  which  those  siniultancous  observations  have^oi 
introduced  in  the  lines  on  the  coast  of  North  America, 
(.dthont^h  the  evidence,  upon  which  the  first  draft  of 
those  lines  was  made,  was  at  least  as  good  as  that  upoa 
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^  wlucli  tlie  lines  in  other  parts  of  the  world  are  draiwn,) 
*nd  wkea  we  see  the  di^cfirdtince  of  accownts  as  to  the 
lime  of  his:h  water  at  many  places,  we  cannot  imagine 
*  ihiit  they  are  drawn  with  ^e^it  certuirity  in  other  parts. 
fAcit  the  Ai^caiti  side  of  the  Snuth  Atlantic  is  not  free 
£natii  s6nou9<dfMibte,  the  Indinn  Sen  is  still  less  known, 
«Md  lor  die  PaciGc  Ocean  eiiRt  of  Kew  Zealand  we  hsve 
flcarcely  pounds  for  coojectare* 

(S76.)    Takfmr  them,  however,   iit   those   parts  m 

which  they  are  heiit  known,  we  may  find  many  cii-cum* 

siance?  which  admit  of  direct  and   instructive  eom- 

^  parijon  with  theory*     In  all  places  where  the  circtim* 

,s4ance&of  depth,  &c.,  vary  much  in  a  small  extent  of 

setty    we    miiy    consider    the    aheratioti    in    the    tides 

tlirou^rh  that  extent   as  following"  t- imply  the   laws  of 

wavr^  on  which  no  force  is  acting  (because  the  length 

of  >\n  of  water  on  which  the  Sun  or  Moon  acts 

h  J  to  allow  their  attraction  sensibly  to  modify 

-sureei).     Suppose  now  tliLit  in   the  neig^hbonr- 

'>r  any  particular  coa'^t  the  bottom  sihelves^ra- 

doaliy  frotw  deep  sea  to  one  comparatively    shallow. 

This  would  be  attended,  theoretically,  with  two  conse- 

qiMocee^     The  first   ia^  that    the   wave  would    travel 

ire  filowly  (174.),  and  therefore  the  separation  of  the 

idal  liues  correspoiMlin^  to  successive  hours  wouM 

or  the  cotidal  lines  would  appear  to  be  crowded 

*ther  on  the  map.     The  second  is,  that  the  maf^ 

Ic  of  the  tides  would  be  much  increased  (247.),  &c. 

And    these  circu instances  alight  be   found   in   places 

where  the  change  in   the  de]ilh  was  not  known   from 

oliser^^ation ;  for  the   usual    limit  of  soundiug  is  200 

(aUuiOil^,  If hich  is  probably  a  small  f|iumtity  compared 

mth  the  depth  of  the  ocean.     We  may  theai  e\pect 

tlii»4«  where    the  ctjtidal  lines  approach    closely,    the 

limde  of  the  tides  will  be   increased.     Now  this 

occur.     A  well-xuarked  inbtajice  is  the  Bay  of  St. 

rrsre  in  South  America,  in  which  a  close  approii- 

m^  Hidaj  lines  is  accompauied  with  lur^  tides. 

It    '■  ^-       le  here  that  the   tides  may   be  still  further 

ittcreHfted  by  the  convergiu*^  Ibrm  of  the  waves  (254.), 

(577.)  Auolher  curious  edVct  of  the  same  cause  is 
tUe  distortion  of  the  lines  produced  by  island s,  sur- 
rounded by  shoals,  in  the  ocean.  The  shoals  prevent 
the  tide- wave  from  advancing:  rapidly,  and  the  cotidal 
Itae  is  therefore  thrown  back;  but,  conceiving  the  ridge 
of  the  wave  to  be  thus  bent,  it  is  easy  to  imagine  that 
aft*'"  '  '^^  the  Island  the  two  lateral  parts  of  the  wave 
Wii  ^undit  til)  they  unite,  aiid  vyiII  then  form  a 

slr^ii^iiL  irunt   tiearly  as  before  comings  to  the  island. 
The  ftuccesisive  cotidid  lines  w  ill  have  forms  correspoud- 
•iag  lo  the  forms  of  the  rid^e  of  ihis  wave  at  successive 
rs.     Of  this  there  are  several  instances  apparently 
libt.     Thus  the  1  o'clock  line  is  thrown  back 
es  ;  the  11  o'clock  line  is  bent  liy  the  Ber- 
I  its  lateral  brtinches  nearly  meet ;  the  10 
,  after  having  been  interrupted,  just  meets 
d.     A  similar  effect  of  the  saine 
al  dragg^iu^^  of  the  wave  along  the 
c,  a^  we  base  mentioned  in  (35SK), 
to76«)  The  velocity  of  the  tide- wave  ou^ht,  with  the 
of  the  table  in  article  (174.),  to  tirive  us  good 
ition  as  to  the  depth  of  the  sea,     Thus  in  the 
K  ti^re  f*0,  the  tide- wave  in  9  hours  appears 

to  u--, somewhat  less  than  6  dcg:rees  of  latitude, 

or  J  «Ja  the  average,  about  45  miles  per  hour»  This,  by 
cJie  CjiUe  ID  (174.),  corresponds  to  a  depth  of  14U  feet. 
We  believe  that  the  average  depth  alonj^  the  luie  of 


deep  channel  is  cfreater  than  this,  and  that  at  the  sides 
less;  and  it  is  probable  that  the  actual  velocity  is 
affected  by  both  these.  If  the  tide-wave  of  the  Atlantic 
were  purdy  derivative,  it  might  be  considered  as 
describing  4#0  deeffees  of  latitude,  from  the  southern 
1  o^clock  line  to  the  northern  1  o'clock  fiae,  in  12 
hours,  or  to  move  about  520  miles  per  hour,  which 
would  imply  a  depth  of  about  18,000  feet  or  3.^  miles. 
The  reader  will  have  no  diftkxtlty  iu  extending  similar 
remarks  to  other  seas. 

(57f).)  But  these  remarks  apply  ^oh/t/  on  the  sup- 
position that  the  seas  which  are  the  subject  of  remark 
are  so  smalt,  that  the  action  of  the  Sun  or  Moon  on  a 
cohimn  of  water  as  long  as  the  sea  will  protluee  a 
pressure  which  is  insi$:nificant  in  proportion  to  the 
height  of  the  tides  or  the  changes  in  t lie  heights.  And 
this  conflideratton,  of  which  the  justice  is  obvious,  does, 
in  our  opinion,  make  it  impossible  to  receive  one  of 
Mr.  WlieweUs  speculation!?  as  to  the  tides  of  the 
Atlantic,  The  general  course  of  the  tide- wave  there 
being  from  S.  to  N,,  or  rather  from  SSE.  to  NNW., 
Mr.  Whewell  has  inferred  from  this  that  the  tides  of 
the  Atlantic  are  mainly  of  a  deri\rative  character,  pro- 
duced by  the  tides  of  the  Southern  Ocean  atid  trans- 
mitted up  the  Atlantic  in  the  same  manner  in  which 
the  tides  of  the  Atlantic  are  transmitted  up  the  Encrltsh 
'Channel.  We  doubt  thi^  entirely.  A  channel  ns  large 
as  the  Athintio,  if  it  ran  due  north,  would  have  large 
tide-waves  of  a  stationary  character  (440.)  and  (443.); 
but  being  in  fiome  degree  inclined,  the  tide-wares 
would  travel  towards  the  NW.  (439.)  and  (441.),  bat 
with  a  very  irregular  velocity,  not  dependent  on  the 
depth  of  the  water  (supposed  uniform.)  And  even  if 
the  waves  were  stopped  by  a  barrier  (such  as  we  may 
conceive  the  coast  of  North  America  to  be,  omitting 
the  comparatively  nirrow  channel  between  Britain  and 
Greenland),  yet  the  investigation  of  (838-)  shows  that  the 
ellect  of  friction  is  to  give  nearly  the  same  formula  for 
the  tides  in  mid-»ea  as  if  no  harrier  existed.  Indeed 
we  may  remark  as  the  general  eflect  of  friction,  that  the 
tides  at  a  distance  from  shore^  or  at  a  distance  from  a 
connaunicating  channel,  will  depend  more,  so  far  as 
regards  their  form  and  succession,  on  the  acting  ex- 
ternal forces  than  on  reflection  from  barriers  or  com- 
munication from  other  seas,  their  magnitudes,  however, 
being  diminislied  and  their  epochs  being  altered.  With- 
out, therefore^  denying  entirely  the  ctfect  of  the  South- 
ern Sea,  we  conceive  it  to  be  extremely  smalh 

(580.)  But,  whatever  supposition  we  make  as  to 
eflectsof  friction,  &e.,  the  jKiwer  of  mathematics  fails 
totally  iu  the  attempt  to  express  the  transmission  of 
the  tide-wave  or  waves  through  the  Atlantic  Ocean. 
It  has  some  analogy  to  a  canal,  (an  analogy  which, 
though  distant,  gives  its  confidence  in  applying  some 
of  the  results  deduced  from  canal  investigations,  as  fbt 
iust4ti\ce  the  effect  of  the  depth  on  the  magnitude  of 
the  tide,  and  the  etfoct  of  friction  in  producing  the  age 
of  the  tide,)  But  it  has  not  so  much  as  to  enable  us 
to  predict  what  will  become  of  the  tide-wiive  in  its 
general  progress;  and  of  course  the  analogy  fails 
totally  as  regiird»  the  effect  of  those  very  important 
features  which  have  no  existence  in  a  canal ;  huge 
promontories  projecting  into  its  sides,  or  vast  bays 
opening  large  lateral  expmses  for  the  spread  of  the 
tide-wave. 

(581-)  There  is  moreover  another  consideration 
which  must  not  he  left  out  of  sight  in  estimating  the 
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Tides  and  difficulty  of  reconciling  our  observations  of  the  tides  of 
^  leaves.  ^^  ocean  with  such  a  theory  as  we  are  able  to  pive 
^"***^^"  even  for  the  simplest  cases.  It  is  that,  supposinc^  the 
cotidal  lines  to  be  accurately  what  they  profess  to  be, 
namely,  the  lines  connectinjj  all  the  points  at  which 
high  water  is  simultaneous,  we  have  nevertheless,  in 
(366.),  &c.,  given  reasons  for  supposing  that  they  may 
not  at  all  represent  the  ridges  of  the  tide-waves  that 
run  over  the  ocean.  Tims,  an  eye  at  a  great  distance, 
capable  of  observing  the  swells  of  the  tide-waves, 
might  see  one  huge  longitudinnJ  -ridge  extending  from 
Lf^f 'i*ltt!  *^^  niouth  of  the  Amazons  to  the  sea  beyond  Iceland, 
making  high  water  at  one  time  from  Ca])e  de  Verde  to 
the  North  Cape,  and  at  another  time  from  Florida  to 
Greenlanil ;  and  another  ridge,  transversal  to  the  for- 
mer, travelling  from  the  coast  of  Guiana  to  the 
northern  sea;  and  the  cotidal  lines  which  we  have 
traced  may  depend  simply  on  the  combination  of  these 
waves.  It  does  not  ap])ear  likely  that  we  can  ever 
ascertain  whether  it  is  so  or  not ;  but  it  is  certainly 
possible  that  the  original  waves  may  have  these  or 
similar  forms ;  and  if  so,  it  is  vain  for  us  to  attempt 
entirely  to  explain  the  tides  of  the  Atlantic. 

(582.)  To  the  Pacific  Ocean  the  same  remark 
applies  still  more  strongly.  There  is  however  one  part 
in  which  we  seem  to  discover,  from  the  considerations 
explahahe  mentioned  above,  some  explanation  of  the  singular 
cotidal  form  of  the  curves  as  traced  by  Mr.  Whewell;  namely, 
the  western  coast  of  South  and  Central  America.  It 
seems  not  unlikely  that  the  east-and-west  action  of  the 
tidal  forces,  acting  as  if  on  the  water  in  canals  stretch- 
ing east-ftiid-west,  would  produce  waves  running  east- 
and-west,  (the  length  of  their  ridges  being  norlh-and- 
south,)  according  to  the  laws  of  (296.)  and  (337.).  It 
seems  probable  also  that  the  north-and-south  action  of 
the  tidal  forces  would  produce  another  wave,  either 
running  north  or  south,  or  of  stationary  character.  The 
effect  of  the  composition  of  these,  as  in  (366.),  &c., 
would  be  to  produce  cotidal  lines,  having  considerable 
resemblance  to  those  on  the  American  shore  of  the 
Pacific. 

(583.)  If  we  look  to  the  Pacific  Ocean  with  re- 
of  explain-  fgrence  to  diurnal  tides,  and  consider  the  southern  sea 
diurnal  ^^  ^  P^^*  ^^  ^^»  ^^^  seem  to  have  a  case  which  pos- 
tidcs  in  the  scsses  considerable  analogy  with  Laplace's  assump- 
tion. Yet  it  is  remarkable  tliat  here  we  apjK»ar  to 
find  a  more  complete  failure  than  anywhere  else,  of 
Laplace's  celebrated  result  as  to  the  non-existence  of 
diurnal  tide,  (all  the  large  diurnal  tides  being  in  that 
s<5a.)  It  is  true  that  this  failure  might  be  explained 
by  supposing  the  depth  of  the  sea  to  be  extremely 
unequal. 

(dS4.)  Upon  the  whole,  therefore,  we  are  driven  to 
the  conclusion,  that  we  cannot  at  all  explain  the  cause 
of  tlie  form  of  the  cotidal  lines  in  the  ocean,  so  tar  as 
they  have  been  traced  with  any  probability.  And, 
supposing  us  to  know  with  tolerable  certainty  those 
corresponding  to  the  semidiurnal  tide,  we  cannot  at  all 
predict  those  which  should  hold  for  the  diurnal  tide. 

(o8.').)  Nevertheless  we  are  able  to  lay  down  one  law 
of  vast  theoretical  importance,  (or  rather  two  laws,  one 
applying  to  the  group  of  semidiurnal  tides  and  the 
other  to  the  group  of  diurnal  tides.)  It  is  simply  that 
assumed  by  Laplace,  and  which  also  applies  to,  or 
includes  the  effect  of,  our  theories  of  **  the*relation  of 
the  magnitude  of  the  tide  to  the  depth  of  the  water  " 
and  "  friction."    Whatever  be  the  number  of  commu- 
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nications  from  other  seas,  or  reflections  from  barrien, 
whatever  the  de])th  of  the  water  or  the  amonnt  of 
friction,  still  the  result  of  a  given  periodical  force  will 
be  a  periodical  effect  whose  period  is  the  same^  bat 
whose  coefficient  is  represented  by  the  coefficient  of  the 
force  multiplied  by  a  function  of  the  period,  and  whose 
argument  also  contains  a  term  which  is  a  function  of 
the  period.  This  law  completely  brings  under  our 
management  all  terms  depending  on  the  slow  variation 
of  forces  (as  those  which  de])end  on  ellipticity,  declina- 
tion, &c.)     For  (1  -f-3e  cos  ht)  cos  nt  is 

=  cos  nt-{-—  cos  (n+h)  <+-t-  cos(n  — A)f, 

and,  k  being  small,  either  of  the  functions  of  n  men- 
tioned above,  and  which  we  will  call  N,  is  changed  for 

the  additional  terms  toN+  -r-Aand  N r-A ;  and,  -r- 

dn  an  an 

being  discovered  in  any  one  case,  (as,  for   instance, 
when  Laplace  inferred  it  from  the  observed  declination- 
correction,)  is  applicable  to  the  other  cases,   (as,  for 
instance,  when  Laplace  applied  the  value  so  found  to 
correct  the  first  value  of  the  mass  of  the  Moon.)     And 
this  holds  for  any  port  under  any  circumstances  what- 
ever; it   even  holds,  so  far   as  we   can   see,  for  the 
heights  of  tide  as  distinguished  from  the  lime  of  tide ; 
and  from  these  two  classes  of  phaDnomena  (supposing 
observation  to  be  perfect)  the  correct  mass  of  the  Moon 
ought  equally  to  be  inferred,  though  the  laws  of  the 
two  classes  are,  in  the  first  inspection,  discordant.    But 
this  law  does  not  in  the  same  manner  bring  under  our  Oi 
management  the  rules  of  diurnal  tides  to  be  inferred  ftM 
from  semidiurnal,  or  vice  i^ersd ;  the  difference  between*? 
n  and  2  n  being  too  great  to  permit  us  to  confine  our-  ^ 
selves  to  the  two  first  terms  of  Taylor's  theorem.     Au 
similar  law  however  would  connect  the  diurnal  tideod 
with  the  slow  variations  of  diurnal  tide  and  the  altera- Jj 
tion  to  be  made   in  the  Moon's  mass  as  applying  to*^ 
diurnal    tide;    and    thus,   theoretically    six^akiiig,   the    , 
Moon's  mass  might  be  inferred  from  the  parallax-cor-    i 
rections  of  diurnal  tides  in  the  same  manner  in  which    ! 
Laplace   has  fomid  it   from  declination-corrections  of   ] 
semidiurnal  tide. 


Conclusion.— On  the  present  Desiderata  in   the 

ThKORY  and  OBSERVAnONS  OF  TlDES. 

(586.)    If  we  advert  to  the  dilferent  parts  of  this 
extensive  subject  in  the  same  order  in  which  we  have    j 
tre  ited  them  in  the  preceding  Essay,  we  shall  find  the 
following  to  be  the  most  important  points  requiring 
attention. 

(587.)  A  subject  of  very  great  importance  is,  the  Si 
more  general  solution  of  Laplace's  equation  in  (96.),to<''' 
the  extent  mentioned  in  (119.)>  so  as  to  enable  us  torj 
apply  the  general  theory  to  seas  limited  by  shore*  ^ 
boundaries.  A  great  point  would  be  gained  if  thistsj 
could  be  done  on  any  assumption  whatever  as  to  the  ^ 
depth  of  the  sea. 

(5SS.)  Tlie  value  of  Laplace's  theory  is  lost  in  al 
great  measure,  because  the  solutions  hitherto  attempted  * 
apply  only  to  those  cases  in  which  i=w  exactly  (100.),! 
or  i=2/t  exactly  (107.).  Thus  the  diff*erence  in  thei 
specific  action  of  the  Sun  and  Moon,  depending  on  the  y 
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>e  of  their  angulsir  velocilies,  is  entirely  lost> 
It  wauld  be  highly  important  to  oblain  solutions  on 
'  the  suppositioDt  that  i  tlifFers  from  n  or  from  2  ?i  by  a 
small  quantity  whose  square  may  be  neglected. 

(&89,)  Laplace's  theory  would  be  much  niore 
valuable  if  it  were  extended  so  far  as  to  include  the 
eiiects  of  friction.  The  methods  of  {315,)»  <Ste.,  would 
probably  apply  with  sufficient  accuracy, 

(590.)  The  additions  to  the  theory,  indicated  in  the 
three  last  wticles,  would  be  exceedingly  valuable,  even 
'  if  quite  independent.  If  they,  could  be  treated  in 
combination,  their  value  would  be  very  greatly 
increased. 

(591.)  In  the  theory  of  waves,  the  most  important 
point  by  far  is  the  theory  of  river-tides,  in  which  the 
e!(tent  of  verticaJ  oscillatjon  bears  a  sensible  proportion 
to  the  depth  ;  which  we  have  partially  treated  in  (192.), 
^^.     The  foUowiiif^  extensions  would  very  much  in- 

»crea^  its  value;  it  h  apprehended  that  Ihey  would 
introduce  more  of  labour  than  of  difficulty. 
wh       (592,)  The  invc*itignticrtis  of  (218.)  and  (260.)  must 
|W«  he  extended  so  a^  to  include  the  terms  dependinj^  on 

I  the  vertical  o•^cif1ation,  at  least  to  the  third  order;  ob- 
servations showiiig  that  those  terms  are  not  only  sen- 
sible but  important.  ThSs  investinraiion,  if  properly 
cooducted,  will  include  the  extension  of  the  investiga- 
tion of  (309.). 

1(593.)  The  effect  of  fi-iction  must  he  introduced  in 
combmatiun  with  these  investigations, 
(^94.)  ITic  investigation  must,  if  possible,  be  effected 
for  <he  case  where  the  vertical  oscillation  is  very  ^eat ; 
M&j  for  instance,  where  the  low  water  leaves  \  ery  small 
d«pth  on  the  bottom.  In  this  case  it  is  hopeless  to 
attempt  a  con  verging;  series,  and  an  in  dependent  and 
finite  meihwl  must  be  tried.  Much  would  be  ii^nined 
jf  !^  !.!  be  eftectel   in   the  simplest  cai^e,  as  for 

W    :  !j.r    channel,    of  uniform  section,    without 

friction. 

(595.)  In  regard  to  observations,  it  is  very  desirable 
that  simultaneous  observations  at  short  intervals  should 
he  made  on  different  points  of  some  long  tidal  river,  or 
»ome  deep  estuary,  for  examination  of  the  change  of 
the  wave.  These  observations  should  be  discussed  as 
is  mentioned  in  (479).  It  is  particularly  desirable 
thai  these  observations  should  be  made  in  very  high 
roring  tides  and  in  very  low  neap  I  ides,  to  discover 
the  laws  of  alteration  of  the  various  constants  as 
depending  on  the  range  of  the  tide. 

»(596.>  As  a  special  locality,  we  may  point  out  the 
various  channels  near  the  Isle  of  Wi^ht  as  most  parli- 
•  cnlafly  requiring  attention.  It  would  be  very  useful 
iKai  fimiiltaiieous  observations  of  a  few  tides  should 
ht  made  at  two  or  more  points  on  Southampton  water, 
two  or  more  on  the  Solent,  one  or  two  on  ihe  eastern 
side,  as  at  and  beyond  Portsmouth,  and  one  or  two  on 

tilie  west«de  of  Hurst  Point. 
(597.)  In  regard  to  the  reduction  of  long  series  of 
tid«*obserTations  as  applicable  to  jmrticular  ports,  we 
iliaU  only  call  the  readers  attention  to  the  tblTowing 
(S9S.)  It  will  probably  be  found,  from  the  inquiries, 
theoretical  and  experimental,  to  which  we  have  alluded 
'  ftbove,  that  the  eleviition  of  high  water  in  rivers  or 
bftys  requires  a  certain  multiplier  to  make  its  fluctua- 
tion of  range  comparable  proportionably  with  the  Hue- 
tuiition  of  range  on  the  coast,  and  that  the  depression  of 
low  iralcr  in  like  manner  requires  a  multiplier  different 
roi .  V. 


from  the  former,     Much  confusion  would  be  removed  Tidea  and 
by  ascertaining  these  multipliers  and  applying  them  at     ^^^et. 
once  to  the  observations.  s.^^^^^^ 

(599.)  It  will  probably  also  be  found  that  the  time  Correction 
of  high  wuter  retjuires  a  correction  depending  on  theoftime* 
whole  vertical  range,  to  make  it  comparable  with  thtit  ^^Pl^^nding- 
of  the  sea;  and  that  the  time  of  low  water  requires  a  "j^^^^ 
different  correction.     Thei*e  should  be  ascertained,  if 
possible,  and  applied.     It  would,  jjerhaps,  be  best  to 
assume  that  such  a  correction  is  needed,  and  to  deter- 
mine its  quantity  from  the  observations  ihemselves  in 
such  a  manner  that  the  epochs  of  highest  tides  and 
mean   hiuitidal   intervals   shall   synchronize.     And   in 
like  manner,  for  the  corrections  to  the  heights,  it  might  Correction 
be  best   to  determine  the  factors,  so  that   the  mean  of  height 
height  shall  be  uniform,  and  that  the  first  proportion  of 
the  Moon  s  mass  to  the  Sun's,  inferred  from  the  semi- 
menslruaJ  inequality  of  heights,  shall  be  the  sitme  as 
that  given  by  the  semimenstrual  inequality  iif  times. 

(600.)  In  the  places  where  the  diurnal  tide,  though  Methodi 
sensible,  is  small,  its  effect  in  height  at  the  time  of  high  ^^^  diurnal 
or  low  water  may  be  considered  jnde|jendenl  of  its  ^^^^^* 
effect  on  the  time  of  the  high  or  low  water,  and  rice 
rersd,  Tlie  best  way  of  disengaging  it,  numerically, 
would  probably  be,  to  calcukte  a  small  approximate 
table  of  second  ditferencesof  the  heights,  and,  subtract- 
ing from  each  observation  of  height  the  mean  of  the 
preceding  and  follt>wing  heights^  to  apply  tbat  com- 
puted second  ditference.  But  where  the  diurnal  tide 
is  very  large,  the  etfect  on  height  is  not  indepentlcnt  of 
the  effect  on  lime.  In  this  case  we  see  no  method  so 
clear  and  easy  as  to  calculate  betbrehand  a  few  tables 
of  the  values  of  cos  #+fl  cos  (2  0  +  6)  with  different 
values  of  rt  and  5;  the  result  will  enable  the  experi- 
menter to  judge  how  much  the  real  epoch  of  high  semi- 
diurnal tide  differs  troni  the  time  of  highest  water,  and 
what  is  the  real  epoch  of  diurnal  tide.  The  same  will 
apply  to  the  times, 

(601.)  The  whole  of  the  inequalities  should  then  be  Methodi 
treated  with  reference  to  the  theory  of  (451.),  and  so  as  for  ^enentl 
to  include  the  terms  pointed  out  in  (afiO.)  mid  (554.).  ^p^l^^^'- 
For  these  it  will  not  be  sufficient  to  class  together  all 
observations  at  which  the  declination  was  the  same  ; 
before  this  is  done,  the  whcde  must  be  divided  into  two 
categories,  namely,  those  of  declinations  increasing  and 
of  declinations  diminishing,  which  are  to  be  afterwards 
subdivided  by  ab.solute  decUnaiions.     In  like  manner, 
as  regards  parallax,  all  the  observations  must  be  divided 
into    the    two    categories    of   parallax    increasing   and 
parallax  diminishing;  which  are  to  be  afterwards  sub 
divided    by    absolute   parallax.     The   whole   of   these 
elements  are  to  be  taken  for  an   efioch  anteriur  by  a 
quaiitity  equal  to  tlie  iige  of  the  tide.     From  the  discus- 
sion of  these  ine4:|nalities  in  time  as  well  as  in  height, 
the  mass  of  the  Sfloon  is  to  be  inferred  by  the  process 
sketched  in  (555.);  and  the  agreement  of  the  different 
values  of  the  mass  will  be  the  proof  of  agreement  of 
theory  and  observation, 

(602.)  The  Ijest  method  of  starting  in  these  reduc- 
tions cannot  be  the  subject  of  general  rule  ;  the  age  of 
the  tide  however  should  be  determined  as  early  as 
possible.  When  the  lunar  parallax  correction  is  ascer- 
tained, that  part  of  it  which  applies  miiforndy  in  (he 
same  age  of  the  Moon  (depending  on  variation)  should 
be  subtriicted  from  all  the  observations,  or  rather  from 
the  means  of  the  groups,  and  then  only  can  the  semi- 
menstrual  inequalilv  be  tbund  exactly.  Each  inequality, 
3f* 
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when  determined,  should  be  subtracted  from  the  obser- 
vations before  investigating  a  new  one. 

(603.)  The  same  methods  should  be  used  for  diur- 
nal inequality,  where  it  is  conspicuous.  But,  as  north 
declinations  and  south  declinations  are  not  now  to  be 
confounded,  it  will  be  advantageous  to  express  the 
places  of  the  Sun  and  Moon  by  north-}>olar-distances 
instead  of  declinations. 

(604.)  In  regard  to  the  tracing  of  cotidal  lines,  the 
principal  defect,  in  marine  localities  which  otherwise 
are  well  known,  is  in  the  Pacific  Ocean  generally.  The 
attention  of  those  who  are  interested  in  defining  these 
lines  should  be  particularly  directed  to  the  devising  of 


means  for  rendering  the  tide  even  coarsely  acnsible,  ii 
places  where  its  range  is  small,  where  it  is  pwtl] 
masked  by  day-breezes  and  night-breezes,  and  when 
the  water  is  held  in  a  state  somewhat  dificraat  firaa 
that  of  the  open  sea  by  the  rings  of  coral  reef  ivUd 
surround  so  many  of  the  islands. 

(605.)  In  some  smaller  seas  scrupulous  altctttioi 
should  also  be  given  to  the  distinction  between  thl 
actual  time  of  high  water  and  the  time  when  the  aiaipli 
sine  expressing  the  sea-tide  reaches  its  maximum.  I 
is  not  unlikely  that  in  this  way  some  part  of  an  appa 
rent  anomaly  which  Mr.  Whewell  has  remarked  to  dl 
east  of  the  Isle  of  Wight  may  be  removed. 
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Semidiurnal  tide 2 

Its  time  is  related  to  the  apparent  position  of  the  moon  .  •  2 
The  interval  between  high  water  and  moon's  transit  is 

Tariable • • ••  3 

Spring  and  neap  tides 4 

Tha  duration  of  the  fall  is  longer  than  the  duration  of  the 

rise .' 5 

The  water  continues  to  run  up  the  river  after  high  water  .  5 

High  water  occurs  later  for  places  higher  np  the  river  • .  •  •  6 
The  progress  of  the  tide  is  too  rapid  to  be  explained  by  the 

transmission  of  the  same  body  of  water G 

The  duration  of  fall  increases  and  that  of  rise  diminishes  in 

ascending  the  river 6 

The   rapid   rise   sometimes    produces   a  bore,  sometimes 

double  or  treble  tides 6 

In  contracted  estuaries  the   tide    is  high.     In  ascending 

rivers  the  tide  diminishes  • , 7 

Bay-tides  are  simpler 8 

Channel-tides  nearly  similar  to  those  of  rivers,  near  the 

mouth • 9 
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Architec-    describes  is  the  only  one  which  would  be  aflected  by 
ture.      the  earliest  people  for  their  houses  ;  indeed,  it  is  pro- 
^•^'^y^^  bable  Ihat  a  circular  form  would  as  often  be  adopted, 
if  it  were  not  the  original  construction  ;  and  this  is  so 
much  the  more  likely  to  be  the  case  as  it  is  less  artifi- 
cial, and  as  the  practice  exists  among  those  people  who 
approach  the  nearest  to  the  state  of  Nature.  The  conical 
form  is  tliat  which  is  actually  given  to  their  huts  by  the 
natives  of  the  Southern  extremity  of  the  American  Con- 
tinent, and  a  cylindrical  form  of  wall  with  a  conical 
roof  is  very  generally  adopted  in  the  interior  of  Africa. 
Tombs  of         ^^®  inquiry  into  the  nature  of  the  earliest  edifices 
maionnr  are  seems  to  lead  us  to  the  dincovery  that,  before  Man  had 
praUbfy      provided  any  thing  better  than  a  frail  tenement  of  wood 
"T??"      to  shelter  him,  when  living,  from  the  siimmei's  heat  and 
dwellian  of  ^'^^''^  co\^y  he  had  bestowed  incredible  pains  in  the 
the  same      endeavour  to  form  an  eternal  building  of  stone  which 
material,      was  to  receive  him  when  dead. 

A  pile  of  stones,  or  a  mound  of  earthy  was  certmnly 
the  first  monument  erected  to  commemorate  some 
event,  to  mark  the  grave  of  some  person  who  had  been 
of  importance  during  his  life,  or  to  serve  as  a  general 
receptacle  for  the  bodies  of  men  slain  in  battle :  such 
are  the  monumental  Barrows  of  earth  or  stones  which 
abound  in  Europe,  from  the  Steppes  of  Tartary  to  the 
Highlands  of  Scotland,  and  which  have  been  discovered 
even  in  North  America.  The  more  artificial  Pyramids* 
which  have  been  erected  in  so  many  different  parts  of  the 
World,  are  works,  in  all  probability,  intended  for  similar 
purposes,  and  the^r  construction  displays  the  next  step  in 
the  Art  of  building. 

The  pyramidal  or  conical  form,  which  was  universally 
ghren  to  these  monumental  masses,  is  naturally  enough 
derived  from   the  form    which   earth  assumes   when 
thrown  loosely  in  a  heap,  such  as  that  which  wooki 
necessarily  be  made  over  a  grave  when  the  excavation 
was  filled  up  afler  the  body  had  been  deposited  ;  or,  we 
may  add,  from  the  form  assumed  by  stones  piled  loosely 
on  the  ground  as  a  monumental  mark ;  and,  accord- 
ingly, we  may  consider  the  adoption  of  that  form  as  an 
argument  in  favour  of  the  propensity  of  Man  to  imitate, 
in  his  artificial  constructions,  the  appearance  of  some 
natural  object,  or  some  primitive  work. 
Tombs  ex-        ^"  Countries  abounding  with  mountains  and  rocks, 
cavated  in    natural  excavations  would  often  be  found  capable  of 
rocks.  serving  as  receptacles  for  the  dead ;  and  when  these 

were  wanting,  artificial  excavations  might  be  made  with 
less  labour  than  it  would  require  to  erect  a  Pyramid. 
It  is  therefore  probable  that  both  these  species  of  se- 
pulchre are  of  equal  antiquity,  and  were  employed  for 
the  same  purpose,  according  to  circumstances.     Exca- 
vations, which  have  been  used  as  sepulchres,  abound  in 
Eff.vpt.  Persia,  India,  and  Europe,  and  even  in  the 
Island  of  Teneriffe  in  the  Atlantic  Ocean.     An  account 
of  the  disposition  of  the  chambers  and  galleries  in  the 
principal  places  where   such    sepulchres    have    been 
formed,  is  given  under  Catacomb,  in  our  Miscdlaneous 
Division, 
Pframlds         But  though  the  Pyramids  and  Catacombs  were,  gene- 
aod  caverns  rally  speaking,  intended  to  contain  the  bodies  of  the 
bwi!s?d'2l^  ^^^^*  ^^^^  '^  sufficient  reason  to  believe  that  in  some 
tor  other      ^*^®'  *^^y  "'^  ^^^^  *>®*"  "^ed  as  Temples,  or  at  least, 
purposes.     **>**  some  part  of  each  was  appropriated  to  the  pur- 
poses of  Religion,  or  to  the  residence  of  its  Ministers  ; 
the  latter  destination  is  inferred  from  the  testimony  of 
Herodotus,  who  on  that  account  was  not  permitted  to 
see  the  interior  of  the  Labyrinth  in  Egypt  It  is  possible 
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also  that  such  works  may  have  occasionally  served  as 
retreats  for  the  inhabitants  of  a  Country  from  the  pur-  ^ 
suit  of  an  invading  enemy,  or  as  secure  places  to  con- 
tain the  treasures  of  the  Sovereign  or  of  the  Slate.  For 
some  or  all  of  these  purposes.  Pyramids  or  caverns  seem 
to  have  been  the  necessary  accompaniments  of  most  cities 
of  the  ancient  World. 

At  the  earliest  period  of  Society  in  Eg^t«  the  rods  Eg 
of  ^Thebais  seem  to  have  presented  an  indefltmctible  ^ 
asylum  for  the  dead,  who  were  deposited  in  extensive 
excavations  made  in  those  natural  masses  of  stone ;  bat 
when  the  seat  of  the  Empire  was  removed  to  Meiliphii^ 
near  the  Delta,  those  masses  were  not  so  abundant,  and  it 
became  necessary  to  erect  artificial  buildings,  containing 
chambers  for  the  same  purposes ;  such  masses  are  the 
Pyramids,  which  still  exist  in  that  part  of  the  Country* 
and  form  a  distinguished  feature  in  an  Eg^tian  acenei 
Hie  three  principal  Pyramids  of  Egypt  are  supposed 
to  have  been  erected  by  Cheops,  1^  his  brother  Q^ 
phfenes,  and  his  son  Mycerinus,  who  were  successiraijf 
Kings  of  that  Country.  But  so  little  dependence  can  Iw 
placed  upon  the  eariy  History  of  Egypt  that  it  is  inipok^ 
sible  to  say  whether  we  are  to  refer  their  reigfns  to  ^^ 
period  previous  or  posterior  to  that  of  the  IVojan  ^ 
Those  Pyramids  are  situated  along  the  Nile,  nearT 
probably  not  hr  firom  the  place  where  the  ancient  Men 
phis  once  stood,  and  they  are  built  of  granite  upon  mm 
cleus  of  natural  sandstone. 

At  a  short   distance    Southward    firom    the   _        

Pyramids  is  the  town  of  Saccara,  in  the  nelghbouriUkii^B^ 
of  which  are  several  Pyramids,  some  constnicted        ^ 
stone,  others  of  brick,  and  one  is  described  as  fonne^  ^ 
heaps  of  pebUe-stones  cemented  together.  The  extev-i^ 
of  the  latter  is  composed  of  six  stages,  each  termin8t.¥» 
at  top  in  a  horizontal  surface   11  feet  broad,  and   «j^ 
vertical  distance  from  stage  to  stage  is  25  feet  Betfr^m 
the  stages,  the  faces  of  the  Pyramid  are  oblique  to  tfte 
horizon,  so  that  the  whole  has  the  appearance  of  sercnf 
frusta  of  Pyramids  placed  one  on  another. 

In  Upper  Egypt  the  Pyramids  seem  to  have  bees 
less  general  than  in  the  country  about  Cairo,  probaMy 
because  the  natural  rocks  were  more  abundant  in  the 
former  district  than  in  the  latter ;  but  M.  Caillaud,  vai 
subsequently  Mr.  Burckhardt^  observed  great  numbmia 
Nubia,  at  the  distance  of  more  than  one  hundred  leagnci 
beyond  the  cataracts  of  the  Nile.  They  are  described 
as  bearing  considerable  resemblance  to  those  of  Egjpti 
both  in  their  general  form  and  in  the  character  of  their 
sculpture,  but  they  are  much  smaller,  the  greatest  Mil 
being  above  60  feet  high.  They  are  disposed  in  groopi 
of  twelve  or  fifteen  together,  and  within  the  mass  ft 
each  is  formed  a  sepulchral  chamber,  to  which  then  ii 
an  entrance  through  a  Temple  built  against  the  &ee  sf 
the  Pyramid. 

The  custom  of  erecting  Pyramids  must  have  bees  ^ 
very  general  throughout  Asia.  The  Tower  of  Babd  I 
was,  not  improbably,  a  work  of  a  similar  nature,  i 
that  which  was  called  the  Tower  of  Jupiter  Behis,  in  ' 
the  centre  of  one  of  the  divisions  of  Babylon,  was  cer- 
tainly so.  According  to  the  description  given  by  Hen^ 
dotus,  (C/io,  sect.  1 8 1!)  the  base  of  this  Tower  wa«  a  square; 
each  side  of  which  was  a  furlong  in  extent.  The  building 
consisted  of  eight  diflTerent  portions  in  pyramidal  fbnns» 
one  above  another;  the  whole  heisfht  was  onefliriong',  and 
as  the  portions  are  stated  to  have  been  built  in  regular 
succession,  perhaps  they  were  all  of  equal  height,  oti. 
about  80  feet,    llie  ascent  from  the  ground  was  by  an 
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iodiiied  plane  which  passed  eig-ht  times  about  the  Tower, 
syid  fnrnicd  the  dt?istons  just  mentioned ;  in  cacb  of 
the  diviaioiis  were  conslructed  Temples,  consisting"  of 
a|M»ttMllti  whose  roofs  were  supported  by  pillars,  and 
is  the  Ofiper  Temple  was  a  majruificent  couch  of  gt>1d. 
It  is  praibable  also,  that  this  Temple  was  osed  as  an  Ob- 
firrvaionr.  and  tliat  from  it  the  Chaldean  Aslrono- 
mers  made  the  celestial  observations,  of  which  a  few 
have  been  transmitted  to  our  times.  Here,  Lheot  ^e 
have  an  ejiample  of  a  Pyramid  which  does  not  seetn  to 
bare  been  used  a»  a  tomb. 

In  his  account  of  the  Retreat  of  Uie  Ten  thousand 
Greeks  from  Persia,  Xenophon  mentions  the  arrival  of 
biaarmy  at  an  uninhabited  city,  which  he  calb  Larissa, 
sitaated  on  the  Tisfis ;   and  he  sayj,  that  close  to  the 
dtf  there  stood  a  Pyramid  of  stone,  100  feet  square  and 
^JBO  feet   high,  into  which  the  inhahitants  of  the  nei|^h- 
HHkbring"  ¥iiU^es  retired  after  the  defeat  of  the  Persians. 
^^Sinabatu^  book  iii.)     Bochart  supposes  this  city  to 
be   the  Resen  stated   by  Mo  sea   (Gen.  x.  VI.)  to  have 
bemn  hniit   by  Ashur  ;  and   if  so,  there  is  a  probability 
thmt  this  Pyramid  was  one  of  the  most  ancieut  in  the 
W«riil,     1 1   seems  to  liave  contained    chambers,   and 
tfc«itibii   must  have  been  intended  either  for  a  tomb 
irk«  tho5«  of  E^ypt.  or  for  a  place  of  worship,  like  the 
Towrer  of  Belns,    Its  proportions,  however,  ditier  consi- 
derably from  those  of  the  Eeryptian  Pyramids,  inasmuch 
<»  its  beierht  upi^ars  to  have  been  double  the  leng'th  of 
eaeh  side  of  its  base,  wherea<»  the  heiizhts  of  tlie  latter 
are  scarcely  et^ual  to  the  lengths  of  their  sides* 
\^      In  the  earliest  times,  Barrows  of  a  conical  or  pyra- 
midal   form    seem  to   have    been    commonly  raised  as 
Cereal  monuments  in  Greece.     In  the  XXII Id  Book 
of  the  Iliad,  Homer  states  tliat  the  Tomb  of  Patro- 
cloawtts  made  by  heapinsf  earth  over  his  graTc  ;   and, 
^v»m  the  circumstance  that   the  foundations  are  said  to 
I>avt  been    laid   deep,  we  infer  that  the  Pyramid   was 
*tvefed  with  masonry,     Pausanias  mentions  {Argolicct^ 
^IS.)  a  sepulchre  of  Ophelles,  at  Nemea*  about  which 
^Wt  iet^ral  altars,  and   the  whole  of  which  was  sur* 
"Oiwifd  by  a  stone  wall ;  and  he  speaks  of  a  pyramidal 
^dofe    between    Ar^^os   and   Epidauros  which    was 
^It  over  the  fif raves  of  the  combatants  who  fell  in  the 
^mml  of  Pra^us    and  Acrisius*     These  monuments, 
l^wfctpi,  resembled  that  pyramidal  Tower  which  still 
f^isfA  near  Arpt)s»  on  the  road  to  Tripoliaza,  and  which 
^*  described    in    the  St/ppiemvrd   to   Uie  AntiqttUi^  of 
AtktM  originally  published  by  Sluurl  and  Revett,      Its 
plia  is  reclantrular  ;   at   the   foot   the  leiiixth  is  44  feet, 
^breadth  31  feet  4  inches  ;  llie  heiaj^ht  of  the  part  yet 
^dii»^  is  9  feet  2  inches,  and  at  that  level  the  length 
>»  M  feet,   and    breadth    24   feet  S  inches.     How  the 
Wldin^   waa  terminated    above  is   unknown,   all    the 
^ippfcr  part   having  been  destroyed,  but  in  the  interior 
wt  is  a  chamber,  now   roofless,  about  20  feet   long 
■■ti  1 7  feet  6  inches  wide.    On  one  face  of  the  Pyramid 
wineiitmBct  coveretl  hy  horizontal  courses  of  stones 
Wl^«ii)«ev  beyond  each  other  till   they  meet  at  top» 
^fid  form  a  triangular  head.     A  passage  from  this  en- 
t/Mce  leads  nearly  to  the  opposite  face  of  the  Pyramid, 
and  at  (he  extremity  on  one  side  has  been  the  doorway 
of  thr  nparlmcnt 

[t  is  a  remarkable  circumstance  that  Pyramids  did 
not,  Rib«<equent1y,  become  prominent  objects  in  Greece, 
af  (hey  did  in  Egypt,  and  perhaps  we  may  consider  this 
as  a  proof  of  the  independent  origin  of  i\m  Architecture 
of  ihe  ftirmer  Country  ;  the  prevalence  of  a  more  com- 


plex and  refined  style  of  building,  in  later  times,  pro-      PutL 
bably  caused  simple  Pyramids  to  be  disregarded,  and  ^-^^/i"**^ 

such  as  once  existed  to  be  destroypd. 

The  pyramidal    form  of  Sepulchral    monuments,  or  Pyramidt 
Religious  edifices,  does  not  appear  to  have  been  con-  ^^^  "»*  con- 
fined to  the  ancient  continent  \  we  find  the  same  form  ^^^^  **^  ^^ 
atfeetcd  by  the  inhabitants  of  parts  of  the  World  which  conttneni. 
arc   separated    from    it,  in  opposite  directions,  by  tlie 
Atlantic  and  Indian  Oceans  r  we  allude  to  the  Pyramids 
existing  in  Mexico  at  the  time  of  the  invasion  of  that 
Country  by  the  Spaniards,  and   in   the  Islands  of  the 
South  Seas  at  the  time  of  their  discovery,  and  perhaps 
at   the  present  day.     On  reading  tlie  descriptions  of 
these  works  we  cannot  avoid  being  struck  with  their 
resemblance  to  tlie  Pyramids  of  the  Babylonians  and 
Eg\i>tians. 

Dr.  Robertson  states,  on  the  authority  of  the  Spanish 
writers,  in  the  VII  th  Book  of  bis  History  of  America^ 
that  the  great  Temple  of  Mexico  was  a  solid  mass  of 
earth,  of  a  squai'e  form,  and  having  part  of  its  super- 
ficies reveted  with  stone.  Each  side  of  the  base  was 
90  feet  long,  and  it  diminished  gradually  upward  till  it 
terminated  in  a  quadrangle  30  feet  long  each  way ;  on  the 
top  of  this  square  was  a  Temple  containing  two  altars* 
on  which  the  victims  were  sacrificed.  And  he  thinks 
it  probable  that  all  llie  other  Temples  of  Mexico  resem» 
bled  this  exactly*  Whether  it  was  intended  as  a  placa 
of  burial,  or  not,  does  not  appear,  but  the  morai  which 
Captain  Cook  saw  at  Taheite  in  his  first  voyage  was 
certainly  an  elevation  tor  that  purpose.  He  says  it 
consists  of  an  enormous  pile  of  stonework  270  feet 
long,  90  feet  wide,  and  from  40  to  50  feet  high,  in  the 
form  of  a  Pyramid,  with  a  flight  of  steps  on  each  side. 
The  foundation  consists  of  rock  stones,  the  steps  are  of 
coral,  and  the  upper  part  of  round  pebbles ;  llie  rock 
and  coral  stones  are  si^uared  neatly,  and  the  whole  is 
compact  and  firm,  which,  considering  it  was  constructed 
before  the  natives  possessed  iron  tools,  or  cement,  must 
have  been  a  work  of  prodigious  iabour.  This  forms 
one  side  of  a  court,  whose  length  and  breadth  are  nearly 
equal,  and  the  court,  which  h  surrounded  by  a  wall,  is 
paved  with  fiat  stones. 

Having  described  what  are  the  most  simple  construc- 
tions, and  what  were  the  kind  of  works  first  executed 
by  Man,  we  proceed  to  exhibit  the  probahie  origin  of 
edifices  of  a  more  artificial  character. 
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hud  led  to  the  hypothesis  that  they  are  all  derived  from  (he  form  of 
some  mode  of  construction  employed  in  the   infancy  of  an  »ncieiit 
Society;  and  consequently  that  the  most  superb  edifices  Tample, 
are  but  grand  imitations  of  the  system  of  timbers  forming 
the  framework  of  a  !>imple  cottage.     It  is  indeed  easy  to 
conceive  that  whatever  might  be  the  forms  of  the  primitive 
dwellings  of  the  inhabitants  of  any  Country,  that  lorm 
would  be  copied  when  a  more  substantial  material  than 
timber  was  employ etl,  or  a  more  extensive  edifice  than  a 
hut  was  to  be  coasirucLed.  ll,  then,  we  admit  that  the  fi  ^st 
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JUcyiw-  habitatioBS  of  any  pcoph  wm  of  tinbtr,  and  in  what- 
^'^'•^  ever  Conntrythia  material  aboondaltia  probable  enough 
'^^^^'  that  such  would  be  tiie  caae,  the  hypothcais  will  be  jua- 
tided  by  ahowmg  the  correapondenoe  between  the  ebb- 
aCniotion  ofa  timber-hut  and  the  gcnanl  diapoaition  of 
the  mcmbera  of  a  etone  ediBce,  wWdi  um  be  auppoMd 
to  have  been  erected  by  the  people  of  auch  aGountryat 
a  time  when  the  ArU  and  Sdcncea  were  extenaively 
cultiTated  among  thenu 

Thia  conformity  we  purpoae  now  to  tiaoe,  taking  ibr 
our  example  a  building  aimilar  to  aomeof  thoae  erected 
in  Greece  or  Rome  at  the  time  of  ita  greateat  national 
aplendonr.  Such  a  comparison  will  afibrd  an  oppor- 
tunitv  of  showing  the  aituationa  and  oaea  of  the  prindpal 
membera  which  enter  into  the  compodtion  of  almoat 
CTcry  building  of  importance,  whether  ancient  or  mo« 
dem,  and,  therefore,  will  iadlitate  the  comprehension  of 
the  more  particular  deacriptiona  which  will  be,  hereafter, 
given. 

It  may  first,  however,  be  obeenred  that  Architecture 
waa,  probably,  brought  to  conaideraUe  perfection  in 
edified  of  timber  before  atone  waa  employed ;  becauae 
no  tracea  remain  of  any  buildings,  executed  in  the  latter 
material,  whose  forma  indicate  a  series  of  approximatiooa 
to  the  perfect  state  of  the  systems  or  Orders  exhibited  in 
the  most  ancient  of  the  existing  edifloea ;  and  it  cannot 
be  said  that  auch  examples  may  have-formerly  existed 
bat  are  now  deatroyed,  because  it  ia'raaaonable  to  be- 
lieve that  such  works,  bdng  the  oldest  and  rudest,  would 
be  oonstrueted  in  a  more  aubatantial  manner  than  the 
others ;  and,  therefore,  would  be  better  able  to  resist  the 
ravages  of  time. 

The  best  notion  we  can  form  of  the  construction  of 
the  hut  is,  that  a  number  of  posts  would  be  placed  ver- 
tically on  the  ground,  ao  as  to  enclose  an  area  in  the 
form  of  a  square  or  parallelogram  ;  along  the  tops  of 
these  would  be  placed  a  horisontal  beam  on  each  of  the 
four  sides,  and  over  these  wouM  be  UUd  other  horisontal 
beams,  parallel  to  one  of  the  sides  of  the  building,  in 
ordet  to  support  the  material  Which  was  to  serve  for  the 
roof.  But,  as  the  flat  covering  which  we  have  here 
supposed,  would  not,  in  a  Country  subject  to  heavy 
rains  and  snows,  affiird  a  sufficient  protection  to  the  in- 
terior, an  inclining  roof  supported  by  beams  placed 
obliquely  above  the  vertical  posts  would,  very  eariy,  be 
aubstituted  for  the  flat  one.  Now  the  Temples  of  the 
Greeks  and  Romans  were  generally  rectangular,  accom- 
panied and,  often,  surrounded  by  columns,  and  covered 
by  roofe  inclining  on  both  sides  from  a  ridge  over  the 
middle  of  the  building  and  parallel  to  its  length.  This 
construction  bears,  certainly,  great  resemblance  to  the 
hut  just  described ;  but,  in  order  to  get  a  more  com- 
plete idea  of  the  correspondence  of  the  copy  with  its 
supposed  original,  we  must  compare  them  together  more 
particularly,  first  exhibiting  the  principal  members  and, 
afterwards,  the  minor  parts  in  detail. 

The  trunks  of  trees  placed  vertically  in  the  ground 
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^^  I  •.  A  "•  Mppoied  to  be  represented  by  the  columns  in  the 
^tabilul^  ^»*«*»«^  building.  (PI.  i.  fig.  1.)  Over  the  tops  of  these 
trunks,  on  eadi  face  of  the  primitive  hut,  was  placed  a 
beam  horiaontally,  and  this,  in  the  copy,  is  what  has  the 
laane  9f  epistylium  or  architrave,  Aliove  the  architrave 
may  be  supposed  to  come  the  transtra  or  horisontal 
timbers,  which,  stretching  over  the  enclosed  space,  in  a 
direction  paralld  to  either  face  of  the  building,  support 
the  roof.  These  being  placed  at  certain  distances  from 
each  other,  and  their  extremitiea  aj^peariog  immediately 


ofcr  the  face  of  the  architrave^  wtio  MpM 
copy  by  rectangular  divisiooa  wlaeli,n!aai 
of  ornamenting  them,  bear  the  name  oCirtj 
notchea  cut  in  the  architrave  to  reoelvoilhi 
of  those  beams  were  called  by  the  flrwil 
hence,  the  intervals  of  the  hnma  havia  1 
fiMfopei.  The  whole  apace  occupied  by  i 
and  metopes  was  called,  by  the  aama  vaapl 
in  hter  times  it  has  been  called  ibmfiim 
generally  ornamented  with  sculpture,  -  i 
From  this  description  of  the  timhenaba 
trave^  it  will  be  immediately  perceived  thai! 
which  repreaent  the  extremities  of  thoae  tbi 
only  appear  on  two  opposite  foeea  of  the  hi 
in  every  ancient  example  ofa  rectangular  fan 
triglypha  are  employed,  they  are  formad 
nwnner  on  each  of  the  four  faces ;  nnlesi»'l 
suppose  the  timbers  to  be  disposed  in  two 
right  angles  to  each  other,  and  to  be  fiiuDai 
tlwt  the  lower  and  upper  surfiiMS  may  ha 
plane  respectively,  this  must  be  conaidaiei 
tare  from  strict  conformity  with  the  original 
then  the  trig^yphs  placed  on  the  two  foot 
parallel  to  the  directiona  of  the  beams  musl 
to  have  been  intended,  only,  to  give  a  oeiti 
of  ornament  to  all  the  fronts  of  the  edlfipc 
however,  in  every  building  that  a  repreaenti 
of  the  ends  of  the  beams  immediately  abo 
trave  \  for,  in  some,  the  friae  is  omamwited 
manner,  or  lefl  quite  plain,  as  if  copied  f 
in  whkh  the  ends  of  those  beams  werSi^ 
smooth  board. 

Above  these  transverse  beams  may  ha 
have  been  placed  other  horizontal  beam 
dimensions,  closer  together,  and  at  right  an 
The  extremities  of  these  latter  beams,  or  jo 
tend  beyond  the  face  of  the  architrave  a 
support  the  planks  or  still  smaller  timbers, 
constitute  the  covering  itself  of  the  roof,  • 
bed  for  the  materials  employed  for  the  eo 
rea&on  of  extending  the  joists  and  ooverin 
beyond  the  face  of  the  architrave,  is,  that  tl 
which  falls  on  the  roof,  may,  thereby,  be  th 
the  posts  or  columns,  or  beyond  the  walla 
ing,  if,  in  the  intervals  of  the  posts,  walla  ma 
The  projecting  parts  of  the  lower  joists  jui 
being  imitated  in  stone  buildings  executed 
some  of  the  systems  or  Orders,  become  wl 
modiliofUf  and  the  extremities  of  the  upp 
present,  perhaps,  what  are  called  denieU*  ', 
species  of  projections,  like  the  triglypha, 
speaking,  only  appear  on  two  fronts  of  any 
building,  unless  each  course  consists  of  tii 
at  right  angles  to  each  other,  as  above  di 
as  this  method  is  not  adopted  in  practic 
find  that  the  modillons  and  dentels  are 
every  face  of  such  buildings,  we  must  aup| 
a  measure  adopted,  as  before,  for  the  sake 
a  similarity  of  ornament  on  every  side. 

The  courses  of  modillons  and  dentels, 
the  beams  upon  which  those  courses  appei 
the  part  of  the  roof  above  them,  form  wt 
times,  by  the  Ancients,  called  the  corona^  hn 
Architecture,  is  called  the  cornice;  and 
corona  is  occasionally  by  Vitruvius,  and  i 
modems,  confined  to  the  projecting  membc 
above  the  modillons.     The  whole  aystem 
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Warns  altove  the  cclumnSf  comprehendlii^  the  archi- 
tT«ve,  frize,  and  cornice,  was  called  by  the  g^eneral  name 
of  tpijit^ltum^  but  in  later  times,  the  entablature. 

When  an  inclining  roof  was  to  be  made,  (see  p!.  i, 

flg.  2.)  beams,  called  by  ViLnivius  cantherii,  and  by  the 

pTe«^enl  Architects,  rajiers,  were  disposed  in  two  planes 

dccliain^  each  way  from  the  colymen,  or  ridge  of  the 

roof,    which  rid^^e   extended    longitudinally  above  the 

middle  of  the  area  enclosed  by  the  building::  the  upper 

exlremities  of  the  raflers  were  attached  to  this  rid^e, 

and  the  lower  exlremiUes  rested  upon  the  entablature 

^'■erfically  over  the  extremities  of  the  horizontal  beams 

in  the  frize.  Above  these  rafters  were  placed  small  tim- 

t>£rs^  called  by  Vilruvius  tenipia,  by  the  moderns  pur- 

g£na^  in  horizontal  positions,  and  parallel  to  the  ridge 

l^rf*  the  roof;  and»  over  them»  a  second  tier  of  rafters, 

lallcr  than  the  former,  and  projecting',  at  their  lower 

ireniitleSj  beyond  the  face  of  the  architrave  or  frize  on 

^ic  flanks  of  the  building.     These  last  rafters,  in  some 

sies,  carry  the  tiles  or  other  materials  which  cover  the 

isl  oping  roof;  and  if  we  may  suppose  them  to  be  placed 

nft4>  that  one  rafter  may  be  over  each  Iriglyph  and  metope, 

llie  prfjjecting  extremities,  being  imitated  in  the  copy, 

^^will  constitute  what,  in  one  of  the  Orders,  are   caHed 

^vntititUs,  whose  inferior  surfaces  are  in  a  plane  parallel 

to  iljc  inclinir.g  surface  of  the  roof  in  wliich  they  are 

^placet!.  And  though  these  also  can  only,  with  propriety, 

exisi  upon  the  two  lateral  fronts  of  any  building,  yet  it 

bats  Ufen,  universully,  tfie  praclice  to  depart  so  far  from 

the  model  as  to  repeal  tliem  upon  the  front  and  rear 

faces  of  a  complete  edifice.    The  extremities  of  the  pur- 

lities,  appearing  in  front  and  rear  of  a  building,  may 

nave  suggested  the  idea  of  forming  modi  lions  in  each 

of  the  inclining  sides  of  the  roof,  which  in  some  of  the 

Orders  is  done  ;  but,  in  practice,  a  deviation  is  made 

from  ihe  character  of  the  model  by  placing  such  mo 

Dillons  closer  together  than  the  purlines  really  would 

he>  and  by  forming  their  side  faces  in  vertical  planes 

instead  of  perpendicular  to  the  directions  of  the  ratters. 

The  desire  of  ornamenting  the  inclining  extremities 

<^f  the  roof  in  a  manner  similar  to  the  hori'Aontal  cornice 

has  led,  in  some  Orders,  to  the  employment  of  dentels 

ils'j  in  those  situations  ,  as  if  the  inclining  roof  had  been 

formed  by  two  tiers  of  purlines,  in  alternate  order  with 

tS>e  rafters,  under  its  external  covering. 

In  the  above  developement  of  the  Vitruvian  hypolhe- 
^,  it  is  not  intended  to  assert  that  artists  can,  in  any 
ic,  bind  themselves  to  produce  a  periecl  correspond- 
ice  of  all  the  members  in  the  buildings  they  construct, 
Viih  those  of  any  model ;  but,  merely,  to  exhibit  a  simple 
ilnitture,  the  parts  of  which  may  have  served  as  pro- 
totypes of  the  members  we  find  occasionally  employed 
>n  the  most  complex  edifices. 

The  roof  of  a  building,  when  formed  by  two  inclined 
planes,  was»  by  the  Ancients,  called  by  the  general  name 
JsMUshtm.  The  Iriangylar  extremity  of  such  a  roof  is 
called  II  pediment^  and  the  space  inelud«^d  within  the 
tM'rigijnial  and  inclined  cornices  of  the  pediment  had, 
and  still  retains,  the  name  ottympanmn. 

The  principal  memWs  of  a  finished  edifice  have  now 
^m  compared  with  those  of  the  simple  hut ;  if  we 
Ascend  to  the  minuler  parts  and  ornaments,  we  shall 
*ii»d  that  many  of  them  may  be  traced  to  objects  neces- 
sarily connected  with  the  same  prototype,  and  from 
*hlch  it  i^  possible  they  may  have  been  derived  ;  others, 
0)  their  nature,  are  incompatibie  with  such  an  origin, 
*^^t  therefore,  must  be  considered  either  as  imitations 


of  some  natural  objects,   or  as  improvements  which      Part  I. 
would  easily  suggest  themselves  when  the   members  *'^^/^**-^ 
were  executed  in  a  different  material. 

It  is  supposed  that,  originally,  the  trunks  of  trees*  jht  bo.^  sf 
which  served  as  posts,  might  have  been  planted  imme-  a  cokmm, 
diately  upon  the  ground;  but  experience  would  soon 
show  that  the  bottoms  of  tlie  posts  were  liable  to  be 
destroyed  by  its  humidity,  or  that  the  weight  of  the 
edifice  would  force  ihem  into  it,  and  thus  endanger  the 
safely  of  the  wliole.  An  endeavour  would,  perhaps,  be 
made  to  remedy  these  evils,  by  placing  a  tile  or  flat 
stone  under  the  bottom  of  the  post  to  keep  it  from  the 
ground^  and,  by  presenting  a  greater  surface  underneath^ 
to  prevent  it  from  sinking ;  from  this  probably  originated 
what  has  been  since  called  the  plintfi*  The  bottom  of 
the  post  being  liable  to  split  by  the  weight  above  it,  may 
be  supposed  to  have  been  protected  by  a  hoop  or  cord 
surrounding  it ;  and,  from  this,  some  Imve  derived  the 
torus  and  other  ornaments  placed  above  the  plinth, 
which,  with  the  latter,  form  the  base  of  the  column. 

Now  it  might  happen  that  the  tops  of  the  posts  were  *nie  capital, 
not  exactly  situated  in  a  horizontal  plane,  from  the  in- 
equality of  the  ground,  or  of  the  lengths  of  the  posts ; 
and,  in  Buch  a  case,  the  architrave  which  was  placed 
upon  them,  might  not  touch  every  one.  In  order  to 
remedy  this,  it  maybe  supposed  that  flat  tiles,  or  stones, 
would  be  placed  above  the  posts,  having  their  tliick- 
nesses  so  regulated  that  the  under  surface  of  the  archi- 
trave, when  in  a  horizontal  position,  miglit  rest  upon 
each*  If  this  opinion  is  well  founded,  one  of  these 
tiles  may  be  represented  by  the  abacus  of  the  column  in 
the  finished  building ;  and  ropes  surrounding  the  lops 
of  the  posts,  like  those  in  the  base,  miglit  have  been 
the  origin  of  the  echinus,  the  astragal,  and  some  other 
of  the  oruaments,  which  constitute  what  is  now  called 
the  capital  of  the  column.  The  column  may,  therefore, 
be  considered  as  formed  of  three  parts  or  members,  vit, 
the  base,  the  body  or  shaft,  and  the  capital. 

It  must  be  owned,  however,  that  bases  and  capitals 
are  not,  universally,  the  accompaniments  of  columns; 
in  some  edifices,  we  find  columns  without  bases,  in 
others,  we  find  them  without  capitals,  and  there  are 
some  columns  without  either  bases  or  capitals;  neither 
do  all  capitals  of  columns  resemble  ropes  or  rings,  on 
the  contrary  we  find,  in  this  member,  a  very  great  di- 
versity of  furm,  and  the  talents  of  artists  have  been 
particularly  exerted  to  give  it  all  the  beauty  of  which  it 
is  susceptible. 

Some  columns  have  their  upper  extremities  adorned 
with  spiral  curves,  or  volutes,  projecting  beyond  the 
surface  of  the  shaft,  and  the  opinions  concerning  the 
origin  of  these  ornaments  have  been  various.  Vitru- 
vius  asserts  that  they  are  imitations  of  the  curls  of  hair 
about  a  woman's  head ;  but  later  inquirers  think  they 
were  derived  from  the  curling  leaves  of  plants,  or  from 
the  horns  of  animals  slain  in  sacrifice  ;  with  which  a 
capricious  taste  might,  on  festival  days,  have  decorated 
the  columns  of  a  Temple.  It  is  difficuU  to  say  which  of 
these  ideas  is  the  most  just,  and,  peihaps,  none  of 
them  deserve  much  consideration. 

In  other  columns  we  find  the  capitals  consist  of  two 
or  more  rows  of  leaves  surrounding  the  shaft,  at  its 
upper  extremity,  so  as  to  resemble  very  much  the 
foliage  of  a  plant  growing  round  the  side  of  a  cylindri- 
cal or  bell-shaped  vessel  And,  according  to  Vitruvius, 
it  was  from  the  casual  observation  of  such  ati  object* 
near  Corinth,  that  the  idea  was  first  taken.  This  account 
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of  the  origin  of  that  particular  species  of  capital  has, 
however,  been  much  controverted ;  and  it  is  alleged  that 
the  representation  of  foliage,  aimilarly  disposed,  adorned 
the  tops  of  Egyptian  columns  before  the  time  at  which 
the  Grecian  capital  is  said  to  have  been  invented. 
However  this  may  be,  there  is  certainly  nothmg  impro* 
bable  in  the  supposition  that  this  kind  of  capital,  as  well 
as  that  last  mentioned,  was  derived  from  some  such 
appearances. 

Lastly,  wo  find  that  the  summits  of  columns  are, 
sometimes,  sculptured  to  represent  the  head  of  a  man 
or  woman,  or  the  figures  of  animals ;  and  we,  therefore, 
conclude  that  no  general  type  has  been  followed  in  de- 
signing this  member ;  ana  that  artists,  in  different  cir- 
cumstances, have  chosen  such  forms  as  their  tastes 
indicated,  in  order  to  obtain  a  pleasing  effect. 

Tlie  shafl  of  the  column  is  frequently  furrowed  longi- 
tudinally in  channels,  and  various  opinions  have  been 
started  respecting  the  origin  of  this  piactice.  If  we 
Hsteu  to  Vitruvius,  he  informs  us  that  they  were  made 
to  represent  the  folds  of  a  woman's  dress ;  and  by  some 
persons  they  have  been  supposed  to  represent  the  natural 
inequalities  which  are  found  in  the  bodies  of  certain 
trees.  But  it  is  conceivable  that  the  stone  column  might 
be  cut  longitudinally  in  a  number  of  plane  faces  prepa- 
ratory to  giving  it  the  ciured  form,  and  it  might  easily 
happen,  that  some  artist,  in  search  of  novelty,  would 
chisel  out  the  spaces  between  the  angular  ridges,  per- 
haps  to  increase  the  effiect  of  his  work  by  the  play  of 
light  and  shade  it  would  produce ;  and,  hence,  the  chan- 
nels may  have  originated.  This  opinion  is  rendered 
more  probable  by  the  fact  that  pillars  of  a  prismatic 
form  are  found  in  some  of  the  Architectural  edifices  of 
Egypt  and  India. 

Another  opinion  has  been  started  by  Mr.  Mitford 
(Principles  of  Dmqn  in  Architecture,  let  7.)  which, 
from  its  singularity,  must  not  be  omitted.  He  supposes 
the  channellings  to  have  been  purposely  made  to  serve 
as  rests  for  the  spears  of  the  warriors,  who  might  de- 
posit  Ihem   there  previous  to  their  entrance  into  the 
building;  and  he  founds  his  opinion  upon  a  passage  in 
the  1st  Book  of  the  Odysxey^  where  it  is  said  that  Mi- 
nerva placed  her  spear  by  the  tall  column  within  the 
spear-holder,  in  which  were  many  others.     This  spear- 
holder  he  supposes  to  mean,  one  of  the  channels  of  the 
column;  and  he  observes  that,  in  the  columns  of  one  of 
the  Temples  in  Ionia,  (that  of  Minerva  Poliasat  Priene,) 
the  upper  surface  of  one  of  the  mouldings  of  the  base 
has  a  horizontal  groove  surrounding  the  column,  which 
seems  intended  to  serve  as  a  footing  to  receive  the  spears. 
It  is  urged,  however,  in  opposition  to  this  theory  by 
Lord  Aberdeen,  (Principles  of  Beauty  in  Grecian  Archi- 
tecture, p.  114.)  that  the  place  where  the  spears  were 
deposited  was  a  large  receptacle,  expressly  formed  for 
the  purpose,  in  or  near  the  column,  or  in  the  wall  of  the 
building,  where  they  might  be  more  conveniently  de- 
posited than  round  the  columns ;  in  which  situation,  his 
lordship  thinks,  they  must  cause  an  impediment  to  the 
passage,  and  be  liable  to  fall  down.   Without,  however, 
assenting  to  the  opinion  that  the  channels  of  columns 
were  originally  made  for  this  purpose,  we  may  observe 
that  it  would  be  easy  to  secure  the  spears  in  their  places, 
and  prevent  any  impediment  to  the  communication,  by 
having  fillets  or  cords  to  surround  the  column  at  top 
and  bottom ;  and  by  placing  the  spears  in  an  upright 
position  in  the  interval  of  the  cord  and  the  concave  sur- 
faces of  the  channels.     It  may  be  added  that  horizontal 


grooves,  similar  to  those  in  the  bases  of  the  € 
of  the  Temple  at  Priene,  are  found  in  the  h 
columns  existing  in  some  of  the  Gothic  Catbec 
Europe ;  the  latter  grooves  certainly  could  not  ha 
ibtended  as  rests  for  spears,  and  they  may  hai 
cut,  both  in  these  and  in  the  Asiatic  column^  me 
ornament  See  Wild,  Lincoln  Cathedrals  fiaJbt  i 
The  trunks  of  trees  are  not  of  equal  tbickoeas  tk 
out  their  length,  and  this  circumstance  has  been 
in  the  columns  of  buildings  ;  whidi  artists  havc^ 
at  all  times,  made  to  diminish  in  diameter  tow 
top,  though  they  are  far  fi om  being  agreed,  eithi 
the  precise  quantity  of  the  diminution,  or  iipon  fl 
which  should  be  assumed  by  a  section  of  ihe  « 
taken  in  the  direction  of  its  avis. 

In  concluding  the  account  of  the  origin  of  colu 
may  be  proper  to  observe  that,  occasionally,  artis 
employed  some  in  the  form  of  square  prisms  or 
of  Pyramids,  to  which  the  name  of  pilasten  is 
and  if  it  is  necessary  to  look  for  the  primitive  1 
tliis  member  also,  it  may  easily  be  conceived  to  i 
such  posts  as  were  made  by  cutting  the  trunks  c 
into  one  or  other  of  those  forms. 

Lastly,  the  essential  ornaments  of  the  memben 
entablature  of  nn  edifice  may  have  been  derive 
natural  circumstances,  which  could  not  failtoaffb 
jects  for  imitation.  The  rain  which  fell  upon  the  i 
roof  would  descend  from  its  projecting  extremitj, 
flow  across  the  entablature,  and  along  the  columi 
would  appear  in  drops  on  the  under  surfaces  oft! 
jecting  members.  This  has  been  supposed  to 
presented  by  what  are  called  the  gutl^  or  drop 
pended  below  the  mutulcs,  by  the  channels  cat 
for  the  passage  of  water,  in  the  extremities  of  tlM 
which  lie  across  the  architrave,  and  by  the  gutts 
pre  formed  below  the  triglyphs.  It  is  not  impc 
also,  that  the  channellings  of  the  columns  migl 
been  made  to  represent  the  courses  of  run-watei 
the  shaf\.  On  the  other  hand,  some  persons  cc 
the  guttse  in  the  Grecian  buildings  as  imitations 
heads  of  nails,  which  may  have  been  driven  to 
the  members  in  which  they  are  found  to  the  parts 
edifice  above  them. 

The  ornamental  members  about  the  columns  a 
tablature  of  a  building,  which  are  called  by  the  g 
name  of  mouldings,  project  beyond  the  surface  to 
they  are  applied,  and  their  exterior  surfaces  are 
curved  or  plane,  but  their  particular  forms  and  coi 
tions  have  been  made  to  depend  on  our  percept! 
beauty,  and,  perhaps,  on  the  fitness  of  the  meml> 
the  purposes  to  which  they  are  subservient  In  p 
may  be  seen  the  forms  of  the  different  mouldings 
are  employed  in  both  the  Greek  and  Roman  An 
ture,  either  to  surround  the  columns,  or  to  extend 
the  entablature. 

We  have  said  that  the  principal  mouldings  abo 
columns,  viz,  the  torus,  astragal,  and  echinus, 
probably,  derived  from  the  means  employed  to  strei 
and  secure  the  shafts.  The  same  reason,  hoi 
cannot  be  given  for  all  the  mouldings  which 
either  in  the  columns  or  in  the  entablature  ( 
building ;  and,  in  the  absence  of  all  positive  ini 
tion  on  this  subject,  we  are  reduced  to  form  th 
conjectures  which  the  doubtful  light  of  ancient  pi 
will  afford.  It  is  probable,  then,  that  it  would  oc 
the  first  builders  of  permanent  stone  edifices,  that 
small  projecting  member  should  mark  the  sepa 
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between  any  two  of  the  principal  parts,  tia  between  the 

&rchilrave  ami  frize ;  and,  for  this  purpose,  a  simple 

JilUi  or  IkUl^  whose  seetioQ  is  a  square  or  rectangle, 

would  serve.     But,  Eubsequetitly,  the  tao  frequent  re- 

peikioo  of  square  Diouldin^s,  m  one  and  the  same  edifice 

or  Order,  appearing  disa^eeable,  men  would  naturally 

be  led  to  vary  the  surfaces  of  such  mouldings  by  giving 

s   simple   or    compound   curvature    to    their   sections. 

Hence  would  arise  the  ioriti^  aUra^al^  eckinut,  caveiio, 

the   two  kinds  of  cymatia^  and  that  which  has  been 

called   Uie    birdi-hrak   roouldingf.      Tliose    mo ul dingus 

beiag^  introduced,  the  next  step  taken  to  increase   the 

anbellifihaienta  of  the  Order,  would  be,  Ip  combitie  two 

or  more  convex   moukling^s  locrether ;    and  thb  would 

require  the  intervention  of  a  simple  filloL  or  a  concave 

curved     moulding,    in   order   to     prevent    confusion. 

Sucb  \%  no  iloubt,  the  or  iff  in  of  the  scqUo^  which  \^ 

generally  placed  belW'een  two  tori, or  astragals;  and»  in 

this  way,  the  system  of  mouldings  constUuting  the  base 

cf  a  column  is  formed. 

In  many  ancient   examples,    (ihounfh    the    practice 
WIS  not  universal,)  we   f»id  the  echinus  and  the  ciron 
riversa  employed  where  a  weight  is  to  he  s«?^ta!ned,  no 
doubt  because  their  tbrra  renders  them  fit  for  that  pur- 
JNM*.     The  torus  and   antra "ral   are   well   adapted    for 
itrtilgtlwfuiij^  the  shafts  of  columns,  for  which  purpose 
^  are  used  in  the  bases  and  capitals.     The  cavelto 
*ndthe  cima  recta  were  chiefly  employed  to  form  a  finish 
itlhe  summit  of  an  edifice,  perhaps  because  their  upper 
«tremity,  terminal inq:    in   a  thin    edpe,  would   render 
Wcm  improper  for  the  purposes  of  support ;   while  the 
*aitie  members  are  of  importance    In   tlirowinjr  olf  the 
Ma-water,  which   would    flow    down  the   face   of  the 
cuilding  if  it  were  not  for  the   concave  form  of  their 
<iBder-8urfaces.  The  bird's-beak  muuklin^r  is  that  which 
«m)€t  frequently  occurs  in  the  Greek  edifices;  its  form  is 
*uch  as  to  permit  it  to  be  used  either  as  a  support  or  as 
a^  crowning  member,  and,  accordlnf^ly,  we  tind    it  em- 
ployed in  both  circumstances,  thoui^h  most  commonly 
^r  the  former* 

All  the  mouldings  above-mentioned    a^ord   a  field 

«Jr  the  chisel  of  the  sculptor,  and  the  last  step  in  the 

^nibcllishmcut  of  an  edifice  would  be,  to  pve  them  the 

highest  possible    degree   of  ornament.      The  subjects 

^^scu  for  this  purpose  are,  sometimes,  the  figures  of 

^^imals,  but,  generally,  the  leaves  of  plants,  of  which 

-Mature  presents  an   inexhaustible   variety  of  beautiful 

^J>eciniens-     The  meandering  ornaments  and  scrolls  so 

^^^tquentiy  exhibited  on  ancient  edifices  are  supposed  to 

*»^Teb€cn  derived  from  imitations  of  the  ruffled  surface 

'water. 

The  hypothesis  of  Vitruvius  concerning  the  primitive 

^^  »odel  of  an  edifice,  and  the  opinion  that  thii  model  was 

^^^^  copied  in   Greece,  were,  perhaps,  universally  ac- 

1  ^  ^^''^ed  in  till  the  remains  of  the  Archllecturai  works 

l^^^tlw;  Egyptians  became  known  in  Europe,    Since  that 

*""-*M  many  artists,  being    struck   with    the    enormous 

^Jiantitj  of  maaonry  employed  in  the  walls  of  the  Tem- 

^^  of  Egypt,  and  with  their  ponderous   roofs,  sup- 

%^^*d  by  numerous  short  and  massive  columns,  arranged 

^     ^  close    order,  have  inclined  to  an  opinion   that  the 

■     Pnciitive   types  of  those    buildings  were  the   rocks  in 

y  iKe  fifst  inhabitants  of  that  Country  formed  their 

r  LTS  or  tombs,  by  excavation;   while,  from  an  opi- 

m  the  superior  antiquity  of  some  of  the  Egyptian 

^  — ,  and  from  certain  reseinblanceg  in  the  ornaments 

^4lieiie  edfttices  to  those  of  the  Temples  of  Greece,  they 
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have  concluded  that  the  Grecian  style  of  bnildmg  is  but     Part  1. 
a  derivation  from  the  Egyptian,  and  has  do  claim  to  v-^v*^^ 
originality. 

There  is  nothing  improlmble  in  the  opinion  that  dif-  Probability 
fereut  Tribes  of  men  should  have  adopted  different  modes  tl^at  I'le 
of  construction  for  their  original  dwellings;  and,  there-  P'^^^^^yp^ 
fore,  we  are  far  from  thinking  that  a  timber-house,  of  tlie  %^.^x' 
kind  before  mentioned,  was  the  origin  of  all  thediffercot  buildings  is 
styles  of  Architecture  which  have  prevailed  in  the  World,  a  hut. 
But»  with  respect  to  that  of  Egypt,  the  huts  of  the  pre- 
sent inhabitants  of  that  Country,  which  are  composect  of 
mud  and  reeds,  built  in  the  form  of  li-usta  of  Pyramids, 
and  which,  probably,  resemble  those  of  their  remoteiit 
ancestors,  present,  also,  so  great  a  similarity  of  form  to 
the  vast  masses  of  masonry  placed  at  the  entrances  to 
their  ancient  Temples,  that  hardly  a  doubt  can  remain 
concerning  the  original  model  from  whence  the  forms  of 
those  masses  have  been  derived.  It  may,  perhaps,  also 
be  unnecessary  to  have  recourse  to  a  cave  rued  rock  for 
the  model  of  the  Egyptian  columnar  edifices,  since  a 
building  which,  iti  u  burning  climate,  would  be  required 
only  to  aflbrd  shelter  from  the  sun,  and  a  free  circula- 
tion of  air,  must,  necessarily,  consist  of  a  number  of 
pillars  supporting  a  roof*  Even  some  of  the  tombs  that 
have  been  excavated  in  the  rocks  atlbrd  indications  of  a 
style  drawn  from  the  construction  of  a  building  raised 
from  the  ground.  Above  the  columns  which  support 
the  roi>f  is  au  abacus,  sometimes  surmounting  a  capital 
ornamented  with  leaves  sculptured  in  the  stone;  over  the 
abaci  is  a  horizontal  band  of  stone,  plain  or  ornamented, 
similar  to  an  architrave  ;  and,  over  all,  in  front  is  a  pro- 
jecting cornice,  whose  inferior  surface  is,  sometimes, 
sculptured  in  imitation  of  reeds,  us  if  disposed  there 
horizontally  for  the  support  of  the  materials  forming  a 
roof. 

The  resemblances  said  to  exist  between  the  Egyptian  Uncertainty 
and  Grecian  buildings,  if  we  leave  out  those  parts  which  ^^}^^ 
must,  necessarily,  be  common  to  all  edifices,  are  found  ^,?]^\^^},'^ 
m  the  capitals  of  some  of  the  columns  employed  rn  both  5(^1^  \^  j^ 
Countries,  and  in  a  sort  of  frize  on  the  faces  of  some  of  med  fronj 
the  Temples  in  Egypt,  on  which  frize  are  sculptured,  at  the  Kgyp- 
intervals,  in  vertical  planes,  clusters  of  three  reeds  ?oii-  *^^"* 
stituling  an  ornament  which  has  been  likened  to  the 
triglyphs  in  the  entablatures  of  the  buildings  of  Greece, 
and  from  which  M,  de  Pau  supposes  the  latter  to  liavc 
been  ilerived.     But  these  can  hardly  be  considered  as 
afHirding  sufficient  ground  for  establishing  a  dependence 
of  one  style  on  another;   sine**,  without  any  inter-com- 
munication, both  people  might  Ivave  invented  ornaments 
which  resemble  each  other  so  faintly.      And  the  impos- 
sibility  of  fixing  the  dates  of  any  of  the  Egyptian  builci- 
ingg,  puts  it  out  of  our  power  to  ascertain  whether  those 
buildings  in  which    the  resemblances  occur,   were,   <ir 
were  not  erected  before  the   Greeks  acfjuired   an   in- 
fluence in  the   affairs  of  Egypt ;  after  this  had  taken 
place,  it  is  as  likely  that  the  Egyptians  copied  some  of 
their  ornaments  from  the  Greeks,  as  that  the  latter  should 
liave  copied  from  them. 

We  have  said  enough,  perhaps,  to  show  that  the  Vi-  Possibility 
truvian  hypothesis  is  deserving  of  some  consideration,  of  dispcns- 
since  it  may  be  made  the  basis  of  an  eleffaiit  sTstecn*  an  ^"f  ^  '7  ^^ 
adherence  to  which  might  operate  as  a  gmurd  agsiiist  ^^%i 
any    considerable  deviation    from   propriety  and  good 
taste  in  the  execution  of  a  complex  edifice*   But  it  must 
not  be  understood  that  this  hypothesis  alone  is  capable  of 
guiding  an  artist  in  his  tonstructions,  or  of  restraining 
the  excesses  of  a  capricious  fancy ;  since  the  nature  ot'the 
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Af  thit«c-  building^  in  be  raised,  and  our  perceptions  of  beauly  may 
ture.  bt-^  tngellier,  sufficient  to  obtain  these  ends.  In  forming 
**'"^'^*^  a  portico,  for  example,  we  have  to  support  a  roof  by 
means  wliich  may  leave  one  or  more  of  the  sides  open 
to  the  air.  The  roof  must,  therefore,  be  borne  on 
columns,  and  between  the  breadth  and  height  of  these, 
certain  proportions  must  subsist,  which  experience  would 
soon  determine  for  the  best.  The  entablature  might  be, 
originally,  one  plain  mass  of  stone,  hut  it  would  be  sub- 
sequently found  more  pleasing  to  divide  its  exterior 
surlkce,  horizontally,  into  two  or  more  parts  by  project- 
ing; moidding^s,  and  to  ornament  the  faciiE  in  various 
ways,  which  would  produce  an  agreeable  play  of  li^ht 
and  shadow  ;  and  lastly,  the  capitals  of  the  columns 
may  have  been,  originally,  simple  blocks  broader  than 
the  shafts  in  order  to  increase  the  points  of  support  under 
the  entablature;  and  these  would  soon,  by  tlie  taste  of 
artists,  be  brought  to  the  graceful  forms  they  have  since 
exhibited. 
SupfHjBed  One  nation  only,  viz,  the  Chinese,  Is  considered  as 

origsTi  of  having  adopted  a  mode  of  building  derived  from  the 
nic  Chinese  ^q^^^  of  the  tents  in  use  among  a  pastoral  people.  But 
Irom  the  li^j^htness  of  construction,  which  is  the  charac- 
teristic of  that  style,  the  buildings  are  not  of  long  dura- 
lion  ;  therefore,  the  specimens  which  that  Country 
atTords  are,  all,  of  comparatively  recent  date  ;  and  it  will 
be  better  to  defer  the  consideration  of  them  till  we  come 
to  the  period  in  which  that  style  was  made  known  to  the 
people  of  Europe. 
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CHAPTER  111, 

Ttie  Inveniion  of  Archikvture  among  the  Greeks 

Seat$  of  the  Almost  as  soon  afler  the  Noachian  Deluge  as  Society 
first  Km-  could  be  formed,  we  read  that  Nimrod  and  Ashur  built 
pirc**  i^jjp  cities  of  Babylon  and   Nineveh,  and  founded  Em- 

pires in  the  region^  of  Chaldca  and  Assyria,  along  the 
courses  of  the  Euphrates  and  Tigris.  From  these  ter- 
ritories proceeded  colonies  to  Africa,  Europe,  and,  pro- 
bably, to  the  more  Eastern  parts  of  Asia,  all  which 
places,  in  process  of  time,  became  the  seats  of  powerful 
Monarchies,  and  the  sea-coast  of  Syria  must  have  been 
soon  covered  with  populous  cities,  which,  in  the  time  of 
Muses  and  Joshua,  that  is,  within  5Dt)  years  from  the 
Flood,  were  of  so  much  importance  as  to  be  surrounded 
by  walls,  which,  from  Iheir  loftiness,  are  described  as 
reaching  to  heaven.  In  the  plains  of  Assyria,  stone 
being  sparingly  distributed  by  the  hand  of  Nature,  the 
material  employed  ia  building  was  chiefly  brick;  and  the 
perishable  quality  of  this  material,  together  with  the 
freqtient  wars  which  desolated  a  territory  situated  be- 
tween the  powerful  Monarchies  of  Egypt  and  Persia, 
will  account  for  the  entire  disappearance  of  all  the  earlier 
Architectural  works  raised  in  that  part  of  the  World, 
Situaiioni  Tlie  city  of  Babylon  was  situated  in  the  Delta  formed 

of  Bib^kjTi>  by  ihe  Euphrates  and  the  Tigris,  about  the  thirty-second 
trul  Ecba  degree  of  North  latitude.  It  was  brought  to  the  highest 
t.iT3a»  degree  of  its  perfection  by  Nebuchadnezzar  about  six 

hundred  years  before  the  Christian  Era;  but  its  splen- 
dour must  have  been  of  short  duration,  as  it  was  taken 
by  Cyrus  about  sixty  years  after  the  death  of  that 
Monarch,  and,  from  that  time,  it  gradually  declined. 
VVbat  its  ancient  condition  was  we  have  no  means  of 
knowing,  except  by  the  description  of  Herodotus.     He 


says  (C/<o,  sect.   181.)  it  was  situated   on  d 

of  the  Euphrates,  and  the  whole  formed  8 
each  side  of  wliich  was  fifteen  miles  long  ;  it  wa 
by  twenty-five  parallel  streets,  rimning  from  ] 
South,  and  by  as  many,  also  parallel  to  each  oil 
East  to  West.  The  walls  were  387  feet  high 
feet  thick,  all  built  of  brick,  and  there  was  i 
the  same  material  along  each  side  of  the  rivi 
was  crossed  by  a  bridge,  formed  by  laying  |ri^ 
zontal  stones  over  the  tops  of  pier^  built  U 
of  the  river.  In  the  centre  of  each  divista 
circular  spnce  surrounded  by  a  wall ;  in  one 
stood  the  Royal  Palace,  whose  walls  were  ado^ 
sculpture,  and  the  Temple  of  Jupiter  Belus 
the  other. 

The  ruins  of  this  celebrated  city  have  ba 
visited  by  several  European  travellers;  acc^ 
Mr.  Rich,  they  extend  on  both  sides  of  the  E 
between  Mohawil  and  Hellah,  48  miles  fronii 
and  consist  of  immense  masses  of  brick worl 
under  eurlh  which  has  been  accumulating  a 
for  Ages.  The  bricks  obtained  from  these  ht 
inscriptions  which  have  been  the  subjects  t 
learned  discussions;  and,  recently,  a  large  st 
lion  has  been  discovered  among  the  ruins;  bd 
it  is  impossible  to  trace  the  line  of  the  aacit 
or  to  ascertain,  with  certainty,  tlie  site  of  the  ' 
Belns. 

The  city  of  Nineveh  was  of  equal  antiquity  i 
babfy,  of  equal  magnitude  with  the  city  of  lial 
is,  now,  entirely  destroyed  ;  but  it  is  supposed 
been  situated  on  the  Tigris,  in  about  the  til 
degree  of  North  latitude,  near  the  spot  on  whiG 
of  Mosul  now  stands. 

Ecbalana,  the  Capital  of  the  Median  Kings« 
a  city  of  great  magnitude,  and  surrounded  ' 
walls,  rising  gradual Jy  each  above  the  next  toi 
interior;  tliis,  also,  has  been  destroyed ;  but  i 
posed  to  have  been  situated  in  tlie  North  of  Pe 
the  present  town  of  Hamadan,  in  about  the  UtI 
degree  of  North  latitude. 

The  Egyptian  Thebes,  situated  near  the 
extremity  of  that  Empire,  is  the  most  ancie] 
whose  buildings  any  remains  subsist  at  the  pref 
The  period  of  its  foundation  ascends,  probab 
same  antiquity  as  that  of  Babylon  and  Nineveh 
the  first  seat  of  the  Egyptian  Government,  b 
eaHy  period  of  the  History  of  the  WoHd,  that' 
transferred  to  Memphis,  near  the  Northern  ext 
the  Empire,  From  this  time  its  importance  i 
but  the  imperishable  nature  of  the  materials, 
ness  of  the  climate,  and  the  immensity  of  th< 
have  preserved  the  buildings  through  ail  thevij 
of  three  thousand  years,  Memphis,  less  fa 
situated,  by  being  nearer  the  line  of  commuuio 
tween  Asia  and  Africa,  has  been  more  subj<j 
destructive  caprices  of  Man,  and  has  disappet 
tlie  face  of  the  Earth,  so  that  its  situation  is  ei^ 
known.  The  Pyramids,  however,  which  wd 
vicinity,  still  exist 

About  fifteen  hundred  years  before  the  Chria 
colonies  from  Syria  extended  themselves  to  t| 
tries  bordering  the  Arcljipelago,  and  bro< 
Science  of  Legislation,  and  the  Art  of  building 
uncivilized  lands.  From  this  time  we  may, 
date  the  origin  of  the  principal  cities  of  Greed 
the    existing     remains    of  their    purest    At4 


ARCHITECTUR 


245    ■ 


I 


^ 


I 

Ho 

m 

to 


-  belonged  to  edifices  erected  a  thouswiiid  years  later.  The 
cities  of  Asia  Minor.  Sicily,  and  Ilaly  were  probably 
■^  founded  between  tlie  years  1000  and  700  before  Clirist; 
and.  both  in  these  and  in  the  cities  of  Greece,  are  dis- 
placed the  first  monuments  of  a  Bchool  of  Architecture 
which»  subsequently,  prevailed  thronghout  the  civilized 
WoHd*  till  the  Arts  and  Sciences  fell  with  the  Roman 
Empire,  and  which,  after  a  lonj^  sleep,  revived  in  the 
XVih  century ;  since  that  time  it  has  extended  itself 
over  Europe^  and,  till  very  lately,  it  formed,  exclusively, 
lUc  style  of  the  artists  of  this  quarter  of  the  World, 

In  Syria,  the  city  of  Jerusalem  is  yet  known  by  its 
ancient  name;  its  prosperity  wa^s  at  the  hig^hest  point  in 
the  days  of  Solonion,  about  nine  hundred  and  ninety 
ye^n  before  Christ ;  at  which  time  it  contained  a  splen- 
did Temple  dedicated  to  the  true  GocL     The  cities  of 
Balbec  and  Palmyra,  iu  the  same  part  of  A^^ia,   must 
fa^ave  been  considerable  at  a  very  early  period ;  but  the 
ruins  at  present  existing  on  their  site,  and  those  more 
i-ecently  discovered  near  the  Jordan,  belong  to  the  time 
«>Fihe  Roman  power  in  that  rej^ion. 

Persepolis,  situated  further  Eastward,  still  presents 
*oine  ruins,  the  date  of  which  is  referred  to  the  time  of 
VJambyses,  though  the  city  itself  is  probably  much  more 
^^icicnt 

_  In  India,  two  cities  of  great  antiquity  once  existed^ 
^M.  Canouge  and  Palibothra,*  (if  ihese  names  were  not 
tikoth  given  to  the  same  place.)  The  former  was  situated 
on  the  Ganges,  according  both  to  Strabo  and  Arrian; 
^WF-ho  add,  also,  thai  its  form  was  quadrangular,  its 
i^ngth  SO  stadia,  perhaps  about  8  miles,  and  its  breadth 
1^  stadia,  or  H  mile.  According  to  the  Poem  Mahab- 
B^xrit,  It  was  founded  about  one  thousand  years  before 
Cbriftt.  but  we  know  nothing  of  its  buildings. 

Since  the  Architecture  of  Egypt  is   commonly  con- 
st <3lered  as  more  ancient  than  that  of  Greece,  it  would 
&«-«m  thai  we  ought  to  proceed,  immediately,  to  exhibit 
tt^^  cliaracter  of  the  Ibrmer  in  the  remains  of  the  ancient 
X*^  mples  and  Tombs  of  that  Country.     We  prefer,  how- 
er^«f,  to  beg-in  with  the  Architecture  of  Greece,  because, 
i«»    the  fatter  Country,  from  a  few  simple  and  cogniitable 
r*»^iociples,  the  Art  grew  up  into  a  perfect  system,  which 
^^^  stood  the  test  of  more  than  tiventy-five  centuries; 
^*^t3,  with  some  exceptions  and  modifications,   consti- 
tutes the  Architecture  of  Europe  at  the  present   day* 
With  this,  as  a  standard,  we  are  accustomed  to  compare 
^ooUi  the  Egyptian  and  Roman  styles   of  Architecture ; 
.Hid  without  an  accurate  knowledge  of  the  dispositions 
*tid  proportions  of  the  different  mt*mbers  which  com- 
t>ose  the  Grecian  system,  the  others  cannot  be  conve- 
^>enily  descriljed,  nor  easily  understood. 
'!(     Cadmus  probably  first  induced  the  people  of  Greece 
build  their  habitations  near  each  other,  and  to  sur- 
nd  them  by  walls  for  the  purposes  of  defence ;  and 
ins  their  earliest  cities  were  formed.     Near  Argos  are 
•**n  lo  be  seen  the  remains  of  the  walls  of  Tirynthus, 
*hich,  probably,  formed  a  military  post  or  citadel  for  the 
protection  of  that  part  of  the  Country.    The  construction 
^f  these  walls  must  be  referred  to  a   very  early  date, 
^ough  the  precise  time  is  unknown ;  according,  how- 
ler, to  the  testimony  of  Strabo  and  Pansanias,  they 
J^«re  erected  at  a  period  which  must  have  preceded  the 
^ojau  war,  and  by  a  people  who  had  emigrated  from 
•Jcia.    In  common  with  several  other  works  of  a  similar 

•  Sc*  Cql.  FrinckripU  k«raed  hvpiiry  ^Qneermn^  the  &Y«  of  tbti 
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nature  yet  remaining  iu  Greece,  they  %V€r«  by  the  people  Part  L 
considered  as  a  work  of  the  Cyclopes  ;  a  Tribe  which  is  ^^«tf-^^-«»^ 
supposed  to  have  arrived  there  from  Thrace,  and  to 
have  fi»unded  colonies  in  the  Country,  The  stones  of 
wljicli  t!ie  walls  are  composed  are  rudely  shaped  and 
placed  together  i  and  passing  through  the  wall  there  is 
a  gallery  formed  of  tstones  laid  in  horizontal  courses^ 
but  projecting  over  each  other,  so  that  the  sides  approach 
together  at  the  top,  and  a  vertical  section  of  the  gallery 
is  of  a  triangular  for^n. 

In  those  limes  the  lawless  character  of  the  people,  or 
the  danger  of  being  surprised  by  invading  enemies,  ren- 
dered it   necessary  to  construct  strong   places  for  the 
purpose  of  securing  the  wealth  of  the  Prince  or  of  the 
State,    The  earliest  of  these  buildings  seems  to  have  been 
erected  at  Orchomenos  by  Minyas,  a  King  in  BtBolia; 
and  it  is  described  by  Pausanias  {BcEotica^  c.  38.)  as  one 
of  the  most  wonderful  productions  of  Grecian  Art,     But 
the  most  interesting  to  us,  because  it  remains  in  a  tole- 
rable state  of  preservation,  is  the  subterranean  chamber 
at  Mycenffi,  which   is  called   the  Treasury   of  Atreus.  ThcTrtastiry 
This  also  is  mentioned  by  Pausanias*    (Argolica,  c,  17.)  ^  ;^^^^^*  *^ 
The  entrance  to  the  chamber  is  by  a  passage  20  feet  6     ^ 
inches  wide,  between  two  parallel  walla,  the  remains  of 
which  are  about  50  feet  long  ;  this  passage  is  open  to  the 
sky;  and,  at  its  extremity,  is  the  entrance,  which  forms  a 
gal  lery  1 8  leet  long  and  8  feet  wide,  covered  by  flat  stones ; 
but  having  above  them  a  triangular  arch,  if  it  may  be  so 
called,  consisting  of  horizontal  courses  of  stones,  like 
those  in  the  gallery  at  Tirynthus   before  described,  and 
probably  intended  to  lessen  the  pressure  of  the  horizontal 
ceiling  of  the  gallery.     At  the  extremity  of  tins  gallery 
is   the    chamber,    which    is    of    a   circular    form,    and 
48   feet  6   inches   diameter  ;  the  walls   are   formed  of 
circular  courses  of  stones  laid  horizontally  on  each  other; 
each  course  projecting  towards  the  interior,  beyond  the 
course  below,  till  they  meet  in  an  apex  over  the  centre  ; 
thus  producing  a  resemblance  to  the  inside  of  a  dome. 
The  height  of  the  chamber  is  45  feet;  and  a  sectiou  taken 
vertically  througli  the  centre  forms  nearly  a  parabola,  or 
rather  two  segments   of  circles  rising  perpendicularly 
from  the  pavement  and  meeting  nearly  in  a  point  at  the 
lop.     The  interior  projections  of  the  stones  have  been 
cut  to  form  a  smooth  surface,  but  there  is  a  little  irregu- 
larity in  one  part,  probably  caused   by  some  accidental 
displacement  of  the  materials.     The  whole  of  the  inter- 
nal surface  appears  to  have  been  lined  with  plates  of 
bronze. 

On  one  side  of  the  circular  apartment  is  a  square 
chamber  27  feet  long  and  23  feet  wide  ;  and  between 
the  chambers  is  a  communication  through  a  narrow 
passage  formed  in  a  manner  similar  to  the  gallery 
before  mentioned*  There  are  several  subterranean 
chambers,  similar  to  this,  near  the  same  place,  and  the 
Treasury  at  Orchomenos,  mentioned  above,  appears 
from  Pausanias  to  have  been  of  similar  form ;  many 
similar  buildings  also  exist  in  Egypt,  Sicily,  and  Italy. 

About  the  chamber  at  Mycenae  are  scattered  many 
heterogeneous  enrichments  which  appear  to  have  be- 
longed to  the  building ;  and  from  these  Mr.  Donaldson 
has  given,  in  the  Supplenitid  to  Stuart's  Aniiquiiies  of 
Athtns,  a  design  for  the  restoration  of  the  fa(;;ade  at  the 
entrance  of  the  building.  The  exterior  of  the  wall, 
which  is  shown  in  pi.  i.  fig,  3  ,  appears  to  have  been 
faced  with  red,  while,  and  green  marbles,  embellished 
with  zig  zags  and  scrolls;  a  species  of  ornament  whic!i 
is  fre<|ueut  on  the  fragments  of  ceramic  vases  found 
2  K 
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Archmo-  abonl  *he  same  place ;  attd  the  hales  for  the  cramps  by 

lure.       wljvch   the   marbles  were   attachefl  to  the  wall  are  still 

^■^■v*"*^  vit^ible.    On  each  wide  «f  the  ^oop-way,  he  supposes  a 

column  to  have  been  placed,  llie  Ibrw  and   ornaments 

of  which  h<?  has  made  out  from  a  base  and  part  of  a 

shaft  discovered  among  the  ruins.     See  pl.i,  tig".  4. 

On  that  side  of  M ycen«  which  is  oppOBitc  the  Trea- 
fiury  of  Atreijs,  remain  what  appear  to  be  parts  of  the 
ancient  walls  of  the  city,  and  which,  according  to  po- 
pular trarliiion,  formed  part  of  the  Palace  of  Agamem- 
non. The  enlrance  is  by  an  aperture  similar  to  that  of 
ifie  Treasury  of  At  reus,  being"  formed  by  two  vertical 
Jmnbs  and  a  honzontul  lintel,  rudely  executed.  Above 
this  IR  a  piece  of  sculpture  rcpresenluigr  two  lions,  each 
about  ten  feet  hfofh ;  one  on  each  side  of  a  short 
column,  with  their  fore  feet  placed  on  a  sort  of  pedeslaK 
From  these  figures,  the  ape^rture  has  obtained  the  name 
of  the  Gate  of  the  Lions.  This  gateway  is  men- 
tioned by  Pausanias,  {Argolica,  c,  17.)  who  also  states 
that  in  his  day  it  was  reported  to  be  «  work  of  the 
Cyclopes. 

The  notices  we  have  of  ihe  earliest  Temples  in  Greece 
po«ed  origin  OT  Asia  are  so  few  and  unsatisfactory  that  what  can  be 
of  Temples,  gaid  of  them  may  be  delivered  in  a  few  words.  The 
Sacerdotal  office*  which  at  first  was  possessed  by  the 
ikther  of  each  family,  became,  in  some  Countries,  by 
the  establishment  of  a  Monarchical  Government,  vested 
in  the  Prince;  and  where  this  happened,  there  is  reason 
to  believe  that  some  division  of  the  Regal  Palace  was 
fiei  apart  for  the  offieef^  of  Religion.  But  when,  subfie- 
quenlly,  a  regular  Order  of  Priests  was  formed,  it  would 
no  thmbt  be  found  convenient  to  have  places  expressly 
appointed  for  performing  the  sacrifices  j  and  therefore 
Temples  would  be  erected. 

Before  the  time  of  Homer  there  were  few  Temples  in 
Greece.  Those  he  mentions  are  of  Minerva  at  Athens, 
Apolio  at  Delphi,  and  Nept'ine  at  Mgds.  He  often  re- 
presents sacrifices  performed  on  altars  in  the  open  air; 
and  it  is  plain  from  the  terms  which  he  employs  that  Ihe 
Fanes  of  Minenra  and  of  Apollo  were  roofless.  That 
Temples  existe<i  on  the  Asiutic  coast  belore  his  time  is 
certain,  for  Hecuba  is  described  by  him  as  leading  a 
procession  of  matrons  to  the  Temple  of  Minerva  in  the 
city  of  Troy,  in  order  to  propitiate  the  GothleRs, 
The  Palaces  From  the  description,  in  the  riiad,  of  Kinrr  Priam's 
of  Fnam  Palace,  we  may  obtain  some  idea  of  the  public  huiUliugs 
in  that  part  of  Asia  about  Homer's  lime.  Tliis  edifice 
is  stated  by  him  to  have  been  built  of  stone,  and  to  have 
consistod  of  a  court  surrounded  by  apartments  ;  of  which 
there  were  fifty  on  one  side  for  his  sons,  and  twelve 
opposite  them  tor  his  daughters  and  their  husbands  ;  be* 
aides  these,  there  were  the  apartments  occupied  by  the 
Monarch  him  self. 

F*^"^  what  we  can  collect,  iu  the  Odyftsf^,  of  the 
aadUlyises*  Palace  of  Ulysses,  ]U  plan  does  not  seem  lo  have  been 
very  different  from  that  of  King  Priam's  Pulncc.  It 
appears  to  have  consisted  of  an  aiU^,  which,  fronri  the 
derivation  ol  the  word,  may  be  concluded  to  be  a  court 
without  a  roof;  this  was  surrounded  by  the  apartments, 
■ome  of  which  must  havo  been  formed  with  a  lower  and 
an  upper  story;  for  Penelope  occupied  the  upper  rooms 
in  one  part  of  the  house,  and  the  armoury  was  up  stairs 
ill  another  part.  But  it  is  probable  that  in  some  places 
Ihe  house  might  have  consisted  only  of  a  groii ud -floor  ; 
for  Minerva,  in  the  shape  of  a  bird,  placed  herself  upon 
II  rafter  or  beam,  and  beheld  from  it  the  def^lruc- 
lion  of  the  suiters ;  thererore»  there  could  have  been  no 


ceiling  in  this  part  between  the  pavement  of 
which  was  on   the   ground-ftoor,  and    the 
latter  was,  probably,  formed  of  rafters  rentl 
walls,  and  meeting  hi  a  rid^e  or  point  at 
lunins  are  mentioned  by  Horner^  as  having 
this  building ;   but   it  is  remarked  by  Lord 
that  he  makes  no  allusion  to  their  beauty; 
fore  probable  that  they  were  nothiitg  more  thi 
posts  ;  and    as   a  cable  was  stretched   betvi 
S4id  the  wall,  for  the  purpo^  of  executing 
attindants    of    PeneIo(>e,    {Odyue^^    book 
may  infer  that  they  surrounded  the  central  | 
aula,   or  court,   at  a   distance   fi-om  the   w 
Gwilt*  in  an  interesting  Essay  prefixed  to  fits 
Sir  William  Chambers's  Archiieclure,   infers, 
epithet  sonorous,  applied  by  Homer  to  the  'A 
passage  between  the  columnB  and  the  walls, 
covered  by  a  roof. 

It  has  been  observed  that  the  Odyssey  was 
at  a  later  period  than  the  Iliad ;  and  iherefc 
scription  just  given  may  not  apply  correctly  U 
of  building"  employed  at  the  time  of  the  Tf 
It  is  not,  however,  likely  that  the  interval  ht 
times  of  composing  the  two  Works  was  eoi 
and  it  is  evident  that  the  character  of  the  1 
such  as  prevailed  among  the  Greeks  st  a 
period,  which  is  afl  that  it  is  necessary  to  sha* 

In  the  buildings  consisting  of  open  courts  s 
by  apartments,  we  see  also  the  first  examples  of 
plan,  which  has  been  ever  since  practised  verj 
for  the  dwellings  both  of  Princes  and  private  f 
of  rank,  in  the  whole  extent  of  Europe  and  A 
Spain  to  China. 

The  rocifs  of  houses  in  the  Homeric  times  m 
times  formed  by  two  or  more  inclined  ptanei 
in  a  rid^e  or  point  above  ;  as  we  have  seen 
believe  from  the  description  of  the  Palace  o 
and  as  may  be  shown  from  a  passage  in  ihc 
which  two  men  wrestling  are  compared  t»t 
in  the  roof  of  a  house.  But  it  is  also  evi 
In  some  cases  the  roofs  were  flat ;  of  which  t' 
of  Circe  aftbrds  an  example,  since  Elpeno 
the  compauions  of  Ulysses,  was  killed  1 
from  it. 

At  a  time  more  ancient  than  that  of  Homei 
we  learn  that  the  houses  in  the  East  were  bail 
roofs  ;  for,  in  the  Book  of  Deuteronomy,  the 
Israel  are  commanded  to  surround  the  Tool 
houses  by  a  niil  or  pa  rape*,  to  prevent  any  p« 
falling  off.  And  since,  in  all  Ages,  in  that  | 
World,  there  has  been  little  variet}'  of  fashion 
fumittire,  and  dress,  and  the  manners  am 
of  the  people  are  nearly  the  same  now  i 
time  of  Moses,  we  may  safely  conclude  that  i 
building  was  then,  as  it  is  at  present,  gener 
Syria  and  Egypt.  To  these  terraces  Ihew 
ascent  by  steps  on  the  outside  of  the  hous 
fineness  of  the  climate  permitted  the  inhabitai 
them  for  the  purpose  of  repose  as  well  as  of  I 

From  the  war  of  Troy  till  the  time  of  I 
migration,  a  period  of  about  a  century  ftd 
little  is  known  of  the  state  of  Architecture  If 
Vrtrnvius,  indeed,  says,  (chap.  i.  book  iv.)  that^ 
dedicated  to  Juno,  was  erected  at  Argos  il 
reign  of  Dorun^  ihe  son  of  Hellenus  which  f 
been  more  than  twelve  hundred  years  befureC 
stutes  that  it  was  built  according  to  the  On 
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called  tha  Doric^  and  he  assorts  that  (he  same  Order  was^ 
h  subH«r<|u«ntly,  us^d  in  tlie  other  cities  of  Greece.  He 
admits  (hat  the  propcirtions  of  tlie  Order,  meanLiigt  no 
doubt,  the  relatixins  between  ihe  dimensions  of  llie  dif- 
&f«Dt  paiTtii  of  the  columns  and  entablatures,  were  not 
then  reduced  to  any  system;  we  must,  therefore, 
suppose  thai  the  Greeks,  at  that  time,  had  no  fixed 
pHntilples  to  ^uide  them  iu  the  construcUoa  of  their 
buildings. 

iHB^  Whatever  progress  the  Greeks  might  have  made  in 
^^wilixation  and  Art  diirinf^  that  period,  tt  seems  certatn 
ibal  U  waa  arrested  by  the  return  of  the  Heraclida  to 
PeloponnesusL     This  people,  driving  from  their  dwell- 
ijigji  the    inhabitants   of   a  considerable    part    of  the 
Ccmntrvt  and    maintaining  a  sanguinary  warfare  with 
iJlose  who  remained,  so  much  unsettled  the  minds  of 
sien  tit  at  no  leisure  could  be  found  for  cultivating  the 
Art^  of  Peace, 

While  the  polilicnl   aflairs   of  Greece   were   in   this 

perturbed  state,  a  Body  of  adventurers  from  it,  under 

iH^     command    of  Ion»   the   son   uf  Xuthus,    colonized 

lliai    pajt  of  Asia  wluch  was   before  inhabited   by   the 

OArians  und  Leleges.    Then  it  was,  as  Vitruvius  asserts, 

tlutt  the  Temple  of  Apollo  Panioaiofiwas  erected  by  the 

colonists  in  a  manner  resemblin^r'  the  Temples  of  G  reece. 

Tliese  persons,  beini^-  ignorant  of  the  proportions  which 

lli«  columns  should  have,  in  order  to  support  the  roof, 

CxMieeived  the  idea  of  making  them  correspond  to  the 

^ii?i«n«oiis  of  the  fifrure  of  a  man  ;  the  height  of  which 

l»  ibowt  six  times  it-s  breadth,     Thej^  accordingly,  made 

11a<  diameter  of  Ihe  column,  at  its  foot,  equdl   to  one- 

sixib  of  its   whole  length  ;  and   the   system,  or  Or*ler, 

^rliich  received  tliosc  proportions^  they  are  said  lo  have 

c^^aii  the   Doric,  because  it  had  been  first  n^ed  iu  the 

w*fea  of  ihe   Dorians;  by  which   name,  at  thai  tjm«, 

probably,  all  ihe  Greeks  who  lived  to  the  North  of  the 

fSa^Jf  oi  Corinth  were  caJltd  ;    and,  perhaps,    also,    lo 

dMtiagin'sh  it  from  another  system  or  Order  which,  Vitru- 

raaiasayn^  was  invented  or  used  by  Ion  himself,  und,  on 

tliQ4  aci  lied  the  Ionic  Order. 

^^^n  t  j'g  the  proportions  of  this  latter  Order, 

V  itittvius  asserts,  that  the  inventor  copied  (lie  dimensions 

'  <*•    (lie  figure   of  a  matron^  which  iH,  in  general,   more 

«ieiificr  than  tliat  of  a  man  ;  and  he  gave  to  the  diameter 

•*    this  kind  of  column,  at  its  base,  one-eighlh  of  its 

•■U»Je  length,  by  which   it   assumes  a    more    graceful 

^yi>«anirice  than  the  other.     Vitruvius  goes  on  to  state 

7^^  tilt  ornaments)  paits  about  the  fotiic  column  were 

**H«n<letJ  for  resemblances  to  difit^rent  parts  of  the  dress 

5*  1  woman.     Thus  the   mouldings  of  the  base  were 

"Headed  to  represent   tlie  shoe ;  the    volutes    of   the 

^^•f^lal,  t^  represeut  trexseaof  hair  curling  on  the  ri^hL 

**>d  left  of  the  head ;  and  the  channels  of  llic  shafts, 

^  *^  rejjresent  the  foldn  of  the  gurments* 

J  p.  ^^  *«  n*^y  give   credit  again    to    Vilruvius,  a  third 

I    2;'^er  was  subsequently  inveiUed,  by  a  sculptor  named 

^^llimachus*  who  is  Baid  to  have  lived  about  the  end  of 

^e  Peloponnesian    war.     This  Order   was,  afterward, 

^^led  the  Corinthian,  and  it  has  been  supposed  thai  I  be 

•*ti*t,  wishing  to  give  to  his  columns  more  delicacy  than 

^as  |ios3i€s»ed  by  those  of  the  Ionic  Order,  ado|ytcd  the 

proportions  observed  in  the  tigures  of  young  women. 

*  itruviua,  however,  does  not  determine  what  part  of  the 

^Ikole  length  of  the   cohmin  is  equ;il  to  the  diameter, 

^•d,ih  all  probability,  the  practice  of  ditFerent  artists  was 

''erjvarious.     The  circumj>tance  from  which  the  ca|jilal 

^  (his  Order  originated,  has  al really  been  alluded  to. 


and  the  following  tale  concerning  it  is  stated  by  Vitrnviua  pj^g  i^ 
from  report*  He  says  that  a  ycung  woman  of  Corinth,  ^  mi  ^  ^  ^ 
being  just  marriageable,  was  seized  with  a  disorder,  and 
died  ;  afler  her  iTiLerment,  her  nurse  collected  m  a  basket 
the  toys  which  pleased  her  when  alive,  placed  the  wh<ile 
over  her  grave,  and  covered  them  with  a  tile.  The 
basket  happened  to  be  placed  over  the  root  of  an  acan<* 
thu5,  which,  afterwards,  gre\*  up  round  its  exterior, 
and  curled  under  the  angles  of  the  tile.  This  being 
observed  by  Callimachua^  he  took  from  it  the  idea  of  the 
capital  of  a  cohimu ;  and,  whatever  we  may  think  of 
this  story,  there  is  certainly  no  improbability  in  the 
supposition  (hat  the  ornament  in  question  was  derived 
from  the  appearance  of  some  plant  encircling  a  vase. 

When  we  contemplate  the  account  which  Vitruvius  The  Qrcela 
has  given  of  the  origin,  of  these  Orders,  we  cannot  avoid  invented  aa 
recognising,  in  some  parts  of  it,  the  liveliness  of  in»agi-  Afchiiec* 
nation  which  lia»  always  characterised  the  Greeks;  and,  p'J,'^lr™j^^ 
while  we  suffer  ourselves  to  be  amused  by  the  circum-  titmi, 
stances  he  relates,  we  are  cautious  of  considering  them 
as  entitled  to  implicit  contidt^uce, 

it  will,  however,  be  hurdly  fair  to  refuse  out  assent 
entirely  to  the  general  fw;Ls,  whatever  we  may  think  of  the 
particular  circumstances;  for^  among  a  people  so  exqui- 
sitely refmc'd  as  the  ancient  Greeks,  it  is  highly  probable 
that  an  imitation  i»f  natural  objects  would  be  adopted, 
both  fur  the  purposes  of  ornament,  and  to  eslabliHh  a 
system  of  pruportioiis,  by  which  the  magnitudes  and  dis- 
positions of  the  members  of  their  edifices  might  be  deter* 
mined.  This  imitation  was  at  first,  no  doubt,  ruile,  but 
by  the  liberty  whicli  thiit  people  took  of  altering  tJie 
pro  [tortious  according  lo  the  dictates  of  an  improving 
taste,  tlteir  Arcbileclure  finally  acquired  that  dt-iiree  of 
perfection  in  which  it  has  been  tranamitted  to  the  present 
times. 

The  architectural  works  of  the  Egyptians,  af»  well  as  The  E^- 
those  of  the  Greeks,  hear  the  marks  of  a  very  remote  ^'J^"  Ardtif- 
period;  and.  If  we  consider  only  the  probnble  «K<^^  of  [^*\Jj^"^J^JJ 
some  particular  edifices,  the  claim  of  evea  superior  an-  j^  » system, 
tlquity  may,  by  some,  be  decided  in  favour  of  the  former 
people  ;  but,  if  we  consider  Architecture  as  titi  Art 
founded  on  a  system  of  proportions,  we  think  there 
can  be  little  doubt  that  the  <»reeks  are  really  the  in- 
ventors of  that  Art  J  since,  as  is  observed  by  a  French 
writer,  among  the  other  people,  there  is  not  hiund 
any  expression  of  the  characters  of  edifices  by  those 
variations  in  the  proportions  which  constitute  the  dit^ 
ferent  Orders  of  Architecture.  The  Egyptians  em- 
ployed columns  in  their  buildings  at  a  period,  at  least, 
as  early  as  those  of  the  oldest  recorded  in  the  de^irip- 
tiona  of  Greece  ;  and.  long-  before  the  lime  of  the  sup- 
posed invention  of  the  Corinthian  capital,  there  existed 
cokimns  in  Egypt,  the  heads  of  which  were  ornumeiited 
with  sculptured  leaves  of  the  palm  or  lotus.  But  in  the 
Grecian  edifices,  the  principal  ornaments  are  always 
respectively,  made  to  accompany  one  particular  Order,, 
which  differs  in  the  pro p<jrt ions  of  its  parts  frotn  another 
Order;  while,  of  the  Egyptian  works,  there  is  nothings 
in  the  proportions,  by  which  we  may  distinguish  &\.hm 
the  cohirans  or  entablature  of  a  building  in  whicb 
certain  ornaments  exist»  from   those  ia  which  they  do 

^o^'^O.  j^  V  Opin3otith4t 

The  intercourse  between  Egypt  and  Greece  became  ^^^  Or^l^ 
general  about  the  year  679  be(bre  Christ,  when   the  1st  tni^hi  have 
Psammeltcus  entered  into  an  alliance  with  the  Greeks,  modified  the 
in  order  to  be  supported  by  them  on  his  throne      And  ^^JPj^^"^^ 
it  is  an  opinion,  entertained  by  some  persons,  that  the 
2  n  2 
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ArehUec-    existing  examples  of  Eg^pt  were  executed,  or  restored, 

tuft-  by  Grecian  artists  at  the  time  that  this  intercourse  sub- 
^*^V^*^  sisted  between  the  two  Countries.  We  arc  far*  how- 
ever, from  thinkinij  Ibat  this  opinion  is  well  founded^ 
because,  on  account  of  the  extreme  veneration  enter- 
tained by  the  Eofyptians  for  every  object  connpcted  with 
their  Religion,  they  never  Bulfercd  any  but  their  Priests, 
or  per?»ons  subordinate  to  them,  to  perform  any  of  the 
services  required  about  their  Bacred  edifices;  it  is  not 
likely,  therefore,  that  foreigners  would  be  allowed  to 
change  the  style  of  their  Arcbitecture. 


Tetnpici 
ar*,  lEi  ge- 
neral, the 
moit  an- 
cieQt  build* 
iogi  remiio- 
ing. 


Oeaenl 
pi  in  of  the 
ancient 
Ttinplef* 


CHAPTER  IV. 
Dacription  of  the  Grecian  Doric  Ttmpla. 

In  Greece,  aa  well  as  in  Eerypt,  nearly  all  the  roost 
ancient  specimens  of  regular  Architecture*  yet  remaining* 
are  the  Temples  which  were  consecrated  to  the  Gods. 
These,  beings  constructed  with  g-real  solidity,  and  not 
subject  to  ihe  mytalions  which  affect  buil(lin£^s  intended 
for  domestic  purposes,  mrg-ht  be  expected  to  survive  all 
such  edit! ces;  and,  as  they  possess,  at  the  same  time, 
a  Rimplicily  of  character  which  causes  their  form  to 
approach  very  near  to  what  is  supposed  to  have  been 
that  of  the  pnmltive  model,  it  will  be  proper,  in  describ- 
ing the  Grecian  buildinf^s,  to  besriu  with  the  Temples. 
This  we  purpose  to  do  aCttT  havLug;  staled  theditlerent 
denominaliuns  which,  accord! n^if  to  Vitnivius,  were  as- 
ai^ed  to  them,  on  account  of  the  disposition  and  nitm- 
ber  of  the  cokimns  emptoyed. 

The  Greek  Temples  were,  almost  yniversally,  rcc* 
tangular,  only  one  or  two  examples  remaining  of 
a  circular  or  pcjly^nal  form,  though,  no  doulit, 
many  such  exi^^ted  formerly.  These,  howet^er,  were 
small,  in  some  cases  the  building  consisted  merely  of 
a  row  of  columns,  disposed  on  the  circumference  of  a 
circle,  and  covered  by  a  roof;  in  others,  a  space  was 
enclosed  by  a  cylindrical  wall*  covered  by  a  roof,  which 
projected  beyond  the  wall,  and  was  supported  by  a 
circular  range  of  columns.  These  Temples  were  said  to 
be  monopterat. 

The  plan  of  the  generality  of  the  rectangular  Temples 
in  Greece  and  her  colonies  was  a  simple  paralldograiTi, 
a  form  which  also  prevailed  in  the  Temples  of  Egypt. 
In  some  of  the  smaller  Temples  a  row  of  columns  was 
placed  in  front ;  but,  in  most  cases,  there  was  a  row  both 
in  front  and  rear.  And  the  superior  Temples  were,  gene- 
rally, surrounded  by  one,  or  even  two  ranges  of  columns. 
The  Temple  was  divided  into  two  or  more  ports  ;  in  the 
front,  and,  sometimes,  in  the  rear  face  was  formed  a 
porch ;  beyond  this,  or  between  the  two,  was  the  naos, 
or  body  of  the  building,  into  which  the  worshippers 
were  admitted  ;  and,  at  one  extremity,  separated  from 
it  by  a  Willi,  was,  sometimes,  an  apartment  called  o;j*V 
ihodomm,  to  contain  the  treasures  of  the  Temple  or  of 
the  State,  and  into  which  the  Priest,  or  the  cfiiet  Magis- 
trates only,  were  allowed  to  enter.  The  porch  in  front 
was  called  pronaos,  and  that  in  the  rear,  poth'cos.  The 
anterior  of  the  naos  was  without  ornament,  and.  gene- 
rally, received  its  light  from  the  door  only,  or,  perhaps, 
from  openings  formed  in  the  roof;  though,  in  some 
cases,  windows  were  formed  in  the  walls. 

The  roofs  of  the  rectangular  Temples  were  formed  in 


two  inclined  planes,  extending  from  front  to  rear,  meet^'' 
ing  in  a  ridge  over  the  middle,  and  forming  ft  triangular 
pediment  at  each  extremity.  Above  the  walls,  at  the 
angles  of  the  building,  are  generally  placed  acrotcria, 
or  pedestals,  which  rise  through  the  roof  to  nboul  the 
level  of  the  centre  of  the  tympanum.  On  the  upper 
surface  of  each  of  these  pedestals  a  square  place  ii»  suhlr» 
pnibahly  for  the  reception  of  some  figure  which  mi^it 
be  intended  to  ornament  the  roof. 

The  simplest  fctrm  ot  the  rectangular  Temple  was  th 
in  which  the  two  side  walls  were  carried  out  from  t' 
naos,  to  form  the  porch  before  mentioned,  at  one  or  bol 
extremities  of  the  building.  These  projecting  walls  w^ 
terminated  on  the  front,  or  on  both  faces  of  the  build- 
ing,  by    pilasters,    which,    ihus    situated,   were   calledt 
anta;  and,  hence,  this  kind  of  Temple  was  said  to  be 
in  antif*      Between  the  pilasters  in  front  were  placetl 
two  or  more  columns  which,  with   the  pila^jters,  sup- 
ported the  entablature. 

When  columns  were  placed  at  one  eittremity  of  lb«  Dl 
building,  in  advance  of  the  line  joining  the  ant«,  the  »f 
Temple  was  said  to  be  proslyU  ;  the  entablature  ^a*  J5| 
placed  over  the  front  columns,  and  returned  on  the  right  ^^ 
and  left  as  far  as  the  antse,  or.  perhaps,  quite  along  the  ^^ 
sides  of  the  building.  If  columns  were  placed,  in  a 
similar  way,  at  both  extremities  of  the  building,  it  was 
said  lo  be  amphiproslyle. 

A  Temple  having  columns  entirely  surrounding  Ibe 
walls  was  called />fri/?^<?ro/ ;  in  which  kind  of  Temple 
a  space  equal  to  an  intercolumniation,  that  is,  to  the 
distiiuce  between  two  columns,  is  supposed  by  Vilruviu^  j 
to  be  left  between  tlie  columns  and  euch  of  the  side  wall*  \ 
of  the  nuos;  to  which  spaces  the  Greeks  gave  th^gi 
name  of  ptrronidta.  When  the  exterior  of  a  Temp^j 
was  not  surrounded  by  a  peri?jtyle  or  colonnade,  ttr:»5J 
Temple  was  said  to  be  apteral.  I 

A  Temple  was  of  the  kind  called  dipteral,  when  it  h^^=4 
two  ranges  of  columns  resting  on  the  pavement,  and 
tirelysurroundingthenaos.  When  there  were  two  rows 
columns  in  front  and  rear,  and  only  a  single  row  on  ea^ 
flank,  the  temple  was  said  to  be pseudodipteraL     In  t* 
case,  a  space  equal  to  the  extent  of  two  intercolummi 
tiona  existed  between  each  of  the  side  walls  and  tl 
columns. 

A  Temple  was  called  Hypaihtal  when   it  had  a 
of  columns  in  the  interior  at  some  distance  from  ea^» 
of  the  four  walls.     The  space  between  the  walls  and 
cohimns  may,  in  some  cases,  have  been  covered  by 
roof,  but  the  central  space  enclosed  by  the  columns  \x\ 
none.     HypEethral  Temples  being  those  of  the  greater 
magnitude,  had,  generally,  a  double  range  of  columi^ 
surrounding  the  naos  on  the  exterior;  and   they 
supposed  by  some  to  have   been  mostly,  if  not  atwayssss^ 
dedicated  to  Jupiter;  but  this  is  very  doubtful. 

Vitruvius,  in  the  lid  Chapter  of  his  IHd  Book,  dts 
tinguishes  Temples  according  to  the  magnitudes  uf  thi 
intervals  of  the  columns  ;  thus  a  Temple  is  said  to 
pycnodylt  when  the  interval  between  the  nearest  sideff 
of  the  columns  is  equal  to  once  and  a  half  Ih  'o< 

of  the  column.     It  is  said  to  be  sydyle,  wht  in- 

terval is  equal  to  two  dian»eters.  But  he  considers  boUr 
these  kinds  as  inconvenient,  because  persons  entering 
the  Temple  arm  in  arm  cannot  pass  between  the 
columns. 

The  next  kind  is  called  atdyh^m  which  the  intervals 
were  equal  to  two  diameters  and  a  quarter,  or  two  and 
a  half,  except  one  interval,  viz,  that  in  the  middle  of  the 
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there  are  three  of  these  ornaments,  whereas  the  earlier 
Greeks  introduced  but  one  or  two. 

Herculaneum  and  Pompeii  were,  originally,  towns 
bnilt  by  colonists  from  Greece,  and  the  style  of  Ardii- 
tecture  in  those  places  is  decidedly  Grecian ;  the  buQd* 
Ings  are  mostly  of  the  Doric  Order,  and  the  proportions 
employed  in  the  columns  and  their  entablatures  are 
nearly  the  same  as  those  of  the  Order  at  Cora.  The 
Kffhtness  of  the  shafls  ond  the  forms  of  the  capitals  of 
the  columns  aboye-mentioned  seem  to  afford  ground  to 
believe  that  the  Orders  employed  at  all  these  places  are 
intermediate  links  connecting  those  of  the  ancient 
Greeks  with  the  Orders  afterwards  adopted  in  Roman 
buildinsrs. 


CHAPTER  V. 

Description  of  the  Grecian  Tonic  and  Corinthian 
Temples. 

We  have  seen  that,  according  to  Vitruvius,  the  Ionic 
Order  originated  in  Asia  Minor,  and  that  the  first  Temple 
built  in  that  style  was  in  honour  of  Diana.  However 
this  may  be,  it  is  certain  that  the  Order  prevailed  chiefly 
in  the  Asiatic  States  of  Greece,  and  it  was  not  till  long 
.  after  its  invention  that  it  was  much  employed  in  Europe. 
Temnllflt  "^^^^  existed  in  Athens,  at  an  early  period,  a  Temple 
Athens.  dedicated  to  Minerva  Polias  and  to  Erectheus,  which  is 
supposed  to  have  been  partly  destroyed  at  the  time  of 
the  Persian  invasion  ;  and,  from  a  passage  in  Xenophon 
it  seems  that  the  destruction  was  completed  by  a  subse- 
quent fire  in  the  XCIIId  Olympiad,  or  about  408  years 
before  Christ.  The  present  Temple  appears  to  have  been 
erected  upon  the  ruins  of  the  old  one,  by  Philocles,  of 
Acharns,  probably  during  the  Peloponnesian  war :  it 
is  threefold,  dedicated  to  Minerva  Polias,  to  Erectheus, 
and  to  Pandrosus;  and  it  is  considered  as  the  best  ex- 
ample of  the  Ionic  Order  that  has  ever  been  executed. 

The  body  of  the  present  building  is  of  a  rectangtilar 
form,  74.52  feet  long,  and  38.39  feet  broad,  measured 
on  the  exterior  of  the  upper  step  ;  this  was  divided  into 
two  parts  by  a  wall  perpendicular  to  the  length  of  the 
Temple  ;  the  division  at  the  Eastern  end  was  that  dedi- 
cated to  Erectheus,  and  the  division  at  the  Western  end, 
to  Minerva  Polias.  A  projection  was  made  on  the  South- 
em  side  close  to  the  Western  extremity,  which  formed  the 
small  Temple  appropriated  to  Pandrosus,  and  a  corre- 
sponding projection  was  made  at  the  Western  extremity 
on  the  Northern  side,  in  order  to  serve  as  a  common 
porch  to  the  two  last-mentioned  Temples. 

The  pavement  of  the  Temple  of  Erectheus  is  elevated 
about  two  feet  above  the  general  level  of  the  ground  on 
the  Eastern  and  Southern  sides  of  the  building,  and  it 
is  ascended  by  three  steps  which  extend  along  those 
sides.  On  the  Western  and  Northern  sides  of  the  spot 
occupied  by  this  Temple  the  ground  falls  abruptly,  so 
that  the  pavement  of  the  Temples  of  Minerva  Polias, 
of  Pandrosus,  and  of  the  Northern  portico  is  about  nine 
feet  lower  than  that  of  the  former  Temple. 

In  front  of  the  Temple  of  Erectheus  is  a  portico  of  six 
Ionic  columns,  the  centres  of  which  are  6.425  feet  from 
the  face  of  the  wall.  At  the  Western,  or  opposite  ex- 
tremity of  the  building,  are  four  half  columns  of  the 
tame  Order,  projecting  from  the  wall,  but  their  lower 
extremities  are  8.1 5  feet  below  the  level  of  those  of  the 


colamns  at  the  Eastern  end,  and  about  18.7&  feet  above 
the  ground  on  this  side.  On  the  interior  side  of  thii  v« 
Western  wall  are  four  pilasters  placed  cxaeily  al  the 
backs  of  thecokimiis,  and  between  the  ccrituniia  and  pi- 
lasters are  three  windows  which  give  light  to  the  paMSge 
leading  to  the  Temple  of  Pandrosus.  One  general  nSi, 
with  slopincc  sides,  served  for  the  whole  of  the  donfaia 
Temple  of  Erectheus  and  Minerva  Polias. 

The  Northern  portico  is  d4  feet  long  from  Eattto 
West,  and  20  feet  wide,  but  the  Western  flank  projects 
7.5  feet  beyond  the  Western  end  of  the  whole  buildiiig. 
It  has  four  columns  in  front,  with  one  on  each  IkuSk 
between  the  front  columns  and  the  pilasters  which  «e 
attached  to  the  wall  of  the  building.  This  portico  was 
covered  by  a  pediment  roof^  and^the  top  of  the  comioe  of 
the  portico  was  on  a  level  with 'the  under  sar&ee  of  ihm 
architrave  of  the  main  building.  A  doorway  oppoaite 
the  centre  of  the  portico  leads  to  the  passage  befose 
mentioned,  which  may  be  considered  as  a  pronaoa  to 
the  Temple  of  Minerva  Pdiaa,  and  which  was  separated 
from  that  Temple  by  a  wall.  At  the  opposite  aide  of 
this  pronaos  was  a  doorway  leading  to  the  small  Temple 
of  Pandrosus,  whose  length  is  19  (eet  from  East  to  Wes^ 
and  breadth  is  11.5  feet ;  the  Western  flank  colnadamg 
with  the  Western  end  of  the  main  building.  It  ooosists 
of  a  flat  roof,  supported  in  front  by  four  female  figwes^. 
which,  in  such  a  situation,  are  denominated  CanfmHim^ 
and  there  is  one  on  each  side  between  the  fitint  flguns 
and  the  pilasters,  which  are  attached  to  the  wall  of  Ae 
Temple  of  Minerva.  The  flgures  are  7.087  feet  Ugh. 
and  stand  upon  a  podium,  or  low  wall,  which  encloses 
the  area  of  the  Temple.  The  height  of  this  podtum  Is 
5.683  feet,  and  it  stands  on  three  steps,  which  devats 
the  pavement  about  2.37  feet  above  the  grouud.  TIm 
enUblature  of  this  Temple  is  2.963  feet  high,  and  die 
top  of  its  cornice  is  on  a  level  with  the  middle  of  the 
architrave  of  the  portico  of  Minerva  Polias.  The  soAt» 
or  ceiling,  is  ornamented  with  square,  sunk  panels,  tbrae 
deep,  the  sides  of  which  are  in  the  form  of  inverted  steps. 

The  departure   from  the  general  simplicity  of  the 
Grecian  Temples  which  we  observe  in  this  edifice,  mas 
to  have  been  rendered  necessary  by  the  nature  of  the 
ground  and  the  disposition  of  the  neighbouring  boiki- 
ings  ;  which  anciently,  perhaps,  approached  very  nesr    ^ 
the  Temple,  and  prevented  the  view  of  it  except  fron  .^ 
three  points,  where  as  many  streets  led  to  the  site  ita^ 
occupies.     Opposite  each  of  these  three  openings  a  poP««.^^ 
tico  was  formed,  seemingly  with  the  design  of  aflbniffl^^r 
a  grand  termination  to  the  view  on  approaching  tk^^ 
Temple  along  the  street.     The  manner  in  which  tl^,^ 
masonry  of  the  three  porticos  is  connected  with  the  bo^^ 
of  the  building  proves  that  the  whole  edifice  was  erected^     I 
as  it  is  now,  at  one  time.  J^ 

In  the  portico  of  the  Temple  of  Minerva  Polits,  tie 
columns  are  25.822  feet  hig^,  of  which  the  base  eees- 
pies  1.108  feet,  and  the  capiul  1.954  feet,  messuri^ 
from  the  astragal  below  the  volutes  to  the  top  of  ^ 
abacus.  The  diameter  of  the  shafl  at  bottom  is  &786 
feet,  so  that  the  height  of  the  whole  column  is  eqoil  ^ 
0.27  diameters ;  the  difference  of  the  upper  and  lo** 
diameters  is  jj  of  the  latter,  and  the  diflerence  of  ^ 
semi-diameters  is  ^  of  the  length  of  the  shaft 

The  capital  consists  of  a  sculptured  echinus,  and  <» 
two  sides  it  has  volutes,  the  faces  of  which,  on  eaA^** 
those  sides  respectively,  are  in  a  plane  parallel  to  the fio*^ 
of  the  portico  ;  above  these  is  a  square  abacus,  the  si^ 
of  which  are  cut  in  mouldings,    llie  base  is  of  thekio^ 


I  cnlfed  AHh;  thfttU,  it  con«ista  of  two  tori  with  a  scottn 
and  fillets  betwet^n  them  ;  the  lower  torus  is  pluin,  and 
^  ihe  upper  \s  sculptured  with  an  ornament  called  a  ^wi7- 
lf>€fir.  None  of  the  bases  of  the  columns  of  either 
Temple  have  plinths.  The  shaft  is  fluted  or  cut  in 
Iwrnty-four  channels,  which  do  not  join  in  a  single  edge 
as  is  I  he  cose  with  almost  every  Doric  cohimn,  but  have 
a  narrow  fillet  or  flat  surface  between  every  two ;  inorder» 
no  doubt,  to  render  them  less  liable  to  be  broken  when^ 
as  in  the  present  case,  the  channels  are  deeply  cut  in 
the  shaR. 

The  taste  of  the  Greeks  for  oniameiUing:  their  Archi- 
tectuml  works  was  displayed  to  pfreat  advantag-e  in  this 
Temple;  for,  between  the  spiral  monldinej^  in  ihe  vo- 
lults  of  the  capitals  are  cut  chaimels,  which  were  once 
lil/ed  with  ^It  bronze  ornaments  or  mould iners  in  simi- 
lar curves  ;  and  ornaments  of  the  same  material  were 
placed  in  the  ang^les  between  ihe  curve??  of  the  volutes 
und  the  top  of  the  shaft,  in  front,  which  must  have  con- 
Biderably  increased  the  etfect  of  the  sculpt i»re.     Glass 
*ye.^  of  various  colours  were  also  fixed  between  the 
ctiTves  which  form  the  gtiitli>che  in  the  capitul. 

Ttie  height  of  the  entablature  is  5.513  feet,  which  is  -^ 
or  the  height  of  the  column,  and  the  intercolumuiaLions 
^*«  equal  to  3.5  diameters. 

The  anla?  pilasters,  which  are  placed  at  the  extremi- 
•*«5  of  tlie  walls,  have  bases  similar  to  those  of  the 
J^^umns,  but  the  tori  are  fluted  horizontally;  the  capi- 
^  Is  have  no  volutes,  hut  the  hypotrachelion  aud  an 
^c^I^inlIs  moulding  above  it  correspond  with  those  in  the 
p^pitals  of  the  coIumus«  and  are  similarly  ornamented  ; 
^oove  the  echinus  is  a  cymatium  which  supports  the 
^'Oacus.  The  heights  of  the  pilasters  are  equal  to  those 
^^the  columns,  but  their  breadths  are  less  than  the  dia- 
ft^ters  of  the  latter,  being  equal  to  2*4  feet,  and  their 
fcafts  have  no  diminution. 

The  architrave  of  eacli  of  the  three  buildings  is  djvi- 
^^d  horizontally  into  three  faciaPi  every  one  of  whicfi 
►  «"<)jects  a  little  way  over  the  one  below  it ;  and  Mr.  Mit- 
I'd  thinks  this  is  the  oldest  Temple  existing  in  which 
*-^ch  a  division  was  made,  but  we  have  shown  that  a 
*  milar  architrave  must  have  formLfd  part  of  some  Tem- 
►1«  more  ancient  than  the  Purtlicnuti  itself  The  friices 
the  Temples  of  Erecthens  and  of  Minerva  Pulias  are 
*tQin,  and  the  corona  has  iti^  under  surface  excavated. 
tii  the  Temple  of  Pundrosus  there  are  dentels,  which  rest 
mediately  upon  the  architrave,  and  seem  intended  to 
persede  the  uiglyphs  of  the  Doric  Order. 
The  columns  of  the  Temple  of  Erectheus  are  similar 
to  those  of  Minerva  Polias,  hut  on  a  smaller  scale  ;  their 
Wight  is  22.554  feet,  and  the  lower  diameter  of  the 
«haft  IS  2.817  feet.  The  capitals  of  the  columns  of  both 
Templcfl  are  very  much  alike,  but  the  bases  of  the 
fcrm^r  arc  less  elegant  than  those  of  the  latter ;  the  lower 
tom.-^  being  smaller,  and  the  upper  one  channelltd  hori- 
toolally,  which  gives  the  base  a  confused  appearance. 
The  execution  of  the  portico  of  this  Temple  does  not 
appear  to  have  been  performed  by  the  same  hand  as 
tUt  of  Minerva  Polias,  and  is  much  more  coarse  ;  the 
loiules  are  tame,  and  the  sculptures  rude.  Fig.  L 
pl  vi.  is  a  general  plan  of  the  triple  Temple  ;  figs.  2  and 
3 ire  elevations  of  tlie  hexastsle  portico,  or  that  of  the 
Temple  of  Erectheus,  and  of  the  front  of  the  Temple  of 
Pandrosus.  Fig.  1.  pi.  vii.  is  an  elevation  of  oner  of  the 
tt>tamuB  of  the  tetrastyle  portico,  or  that  of  Miuerva 
Polias. 
A  specimen  of  the  Ionic  Order,  which  united  con- 


siderable beauty  with  simplfcity,  was  that  found  in  an      Pan  I. 
apteral  Temple,  the  remains  of  which  lately  existed  on   ^^■v'^^p' 
the    South   bank   of  the   Ilyssus   near   Athens.     This  "'^^^^pl*?  <»" 
Temple  was  supposed  by  Mr.  Stuart  to  have  been  built  *^^^b"*i*' 
in  honour  of  the  hero  Panops  ;  ihc  date  of  its  erection 
i.^  unknown,  but,  probably,  it  was  about  the  time  of  the 
Pebpounesian  war.     It  was  of  a  rectangular  form,  and 
amphi prostyle,  with  four  columns   both   iu    front    and 
rear.     Its  whole  length  was  4L623   feet,  its  breadth 
19.532  feet,  and  the  body  of  the  Temple  was  divided 
into   two  parts  by  a  wall  separating  the  naos  from  the 
pronaos.     The  height  of  the  columns  was  14.693  feet, 
and  the  diameter  of  the  columns,  at  the  bottom  of  the 
shaft,  was  1.783  feet.     Tlie  height  of  the  entablature 
was  3.506  feet,  or  about  one-fourih  of  the  height  of  the 
column,  and  the  frize  was  adorned  with  sculpture. 

The  bases  of  these  columns  were  of  the  Attic  kind, 
but  deficient  in  elegance ;  the  scotta  was  high  and  shal- 
low, and  the  upper  torus  fluted  horizontally.  The 
extremities  of  the  side  walls  were  terminated  by  pilas- 
ters, the  bases  of  which  were  similar  to  those  of  the 
columns;  except  that  the  lower  torus  was  smaller; 
the  capitals  resembled  those  on  the  pilasters  of  the 
Ereclheum,  but  the  mouldings  were  quite  plain  ;  like 
oil  the  Greek  anta?,  the  breadths  of  these  were  rather 
less  than  the  diameter  of  the  columns,  and  the  shaft  liad 
no  diminution.  It  is  much  to  be  lamented  that  this 
btirlding,  which  was  in  good  preservation  in  Stuart's 
time,  is  now  entirely  destroyed,  and  that  not  a  vestige 
remains  of  the  ruins. 

The  famous  Temple  of  Diana  at  Ephesus  was  of  the  j.jnic 
Ionic  Order,  but  we   only  know  that  it  was  425  feet  Tempter  in 
lon^,  and  2*20  feet  broad,  that  the  columns  were  60  feet  '*•••*• 
high,  and  that  it  was  of  the  kind  called  dipteral,  having 
two  rows  of  columns  along"  each  flank.     Tins  Tem[>le 
was  designed  by  Ctesiphon,  and  burned  by  Eralostratus 
three   hundred  and  thirty-six   years   before  Christ.     It 
was  the  wonder  of  Asia,  and  is  said  to  have  been  four 
liundred  years  in  building,  thougli  all  the  Greek  cities  of 
Asia  contributed  to  the  expense. 

Soon  after  the  Persian  invasion  of  Greece,  it  is  pro- 
bable that  the  Temple  of  Bacchus  was  constructed  at 
Tcoa.  Vitruvius  shows  that  it  was  built  by  Ilermo- 
^cnes,  that  it  was  of  the  Ionic  Order,  with  eight  cohunns 
in  front,  and  that  it  was  of  the  kind  called  pscudodi- 
pteral.  He  further  adds,  that  this  Architect  was  the  in- 
ventor of  that  style  of  building,  by  leaving  out  the 
interior  of  the  two  ranges  of  columns  which  surround 
the  dipteral  Temples,  in  order  to  afford  spacious  walks 
between  the  columns  and  the  walls.  This  building  is 
now  completely  in  ruins,  so  that  no  vestige  of  the  plan 
can  be  discovered ;  but,  from  the  fragments  Which  re- 
main, the  form  and  dimensions  of  the  columns  and 
architrave  have  been  fully  ascertained,  A  description 
of  them  is  given  in  the  Ionian  Antlquitks. 

The  once  magnificent  Temple  of  Apollo  Didymens 
near  Miletus,  was  of  the  same  Order,  and  \s<  supposed 
to  have  been  built  about  three  hundred  and  eighty  years 
before  Christ.  It  is  almost  entirely  destroyed,  but  tra- 
vellers have  succeeded  in  ascertaining  that  the  extent  of 
the  Western  front  was  nearly  163  feet,  and  it  appears  to 
have  been  of  the  kind  called  dipteral.  The  columns  of 
the  interior  range  are  fluted  through  the  whole  length 
of  the  shaft,  but  those  of  the  exterior  range,  only  to 
about  two  feet  below  the  capital ;  from  which  circum- 
stance it  seems  probable  that  the  Temple  was  never 
finished. 

2  1.2 
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ARCHITECTURE. 


At  what 
time  the 
Corinthian 
Order  may 
have  come 
in  use. 


The  Temple 
oftheWinds 
at  Athens. 


The  Temple  of  Minerva  Polias  at  Priene  appears,  by 
an  inscription,  to  have  been  dedicated  by  Alexander  the 
Great,  probably  on  being  rebuilt  after  it  had  been  de- 
stroyed by  Xerxes.  The  authors  of  the  Ionian  Antiqui^ 
tie$  show,  from  the  ruins,  that  the  Temple  has  been 
peripteral,  and  surrounded  by  a  peribolus  or  enclosing 
wall.  The  eyes  or  centres  of  die  volutes  appear  to 
have  been  bored,  as  if  for  the  convenience  of.  fixing 
festoons  and  the  facis  of  the  entablature  incline 
forward  at  top,  both  on  the  exterior  and  interior  of 
the  colonnade.  This  is  the  last  existing  specimen  of 
the  Grecian  Ionic  Order  whose  age  can  be  depended  on ; 
and  the  ruined  state  of  this  and  the  preceding  Temple 
renders  it  impossible  to  show  the  proportions  of  the 
column  and  entablature,  the  bases  and  capitals  of  some 
of  the  columns  b^ing  all  that  remain  entire. 

We  have  mentioned  the  circumstance  which  is  said 
to  have  given  rise  to  the  invention  of  the  Corinthian 
Order;  and,  though  the  story  is  doubtful,  and  there 
is  reason  to  believe  that  the  capital  of  this  Order  had 
been  employed  at  an  earlier  period,  yet  it  is  probable 
that  it  might  not  have  come  much  into  use  till  the  time 
of  Callimachus;  that  is,  towards  the  conclusion  of  the 
Peloponnesian  war.  About  that  time,  it  appears  that 
the  hypethral  Temple  of  Minerva  at  Tegea  was  built 
by  Scopas,  an  Architect  of  Paros,  the  interior  of  which, 
according  to  Pausanias,  was  adorned  with  columns  of 
the  Corinthian  Order.  Unfortunately  this  superb  build- 
ing, as  well  as  the  city  itself,  is  completely  destroyed, 
and  the  ruins,  if  any  remain,  are  so  deeply  buried,  that 
it  is  not  likely  any  information  can  ever,  now,  be  ob- 
tained concerning  it. 

No  example  of  this  Order  remains,  of  a  truly  Grecian 
origin,  which  can  be  called  a  Temple ;  unless  we  are 
allowed  to  consider  as  such,  the  edifice  at  Athens  built 
by  Andronicus  Cyrrhestes,  an  Astronomer  of  that  city, 
in  honour  of  the  eight  principal  Winds.  It  is  the 
general  opinion  that  this  building  was  erected  about  the 
time  of  Alexander  the  Great,  though  the  character  of 
the  mouldings  and  sculpture  has,  by  some,  been  thought 
to  indicate  the  Age  of  Hadrian.  This  Temple,  or  Tower, 
is  of  an  octagonal  form,  having  four  of  its  sides  made 
to  face  the  four  cardinal  points  of  the  horizon,  and  the 
others,  to  face  the  four  intermediate  points.  The  length 
of  each  side,  on  the  exterior,  is  10.8  feet,  and  both  on  the 
North-Eastem  and  North- Western  faces  is  a  doorway, 
with  a  porch  in  front,  having  a  pediment  roof,  supported 
by  two  columns  of  an  Order  which  some  have  been 
pleased  to  call  Corinthian,  but  which  others  have  pro- 
posed to  call  the  Attic  Order;  and  attached  to  the  wall,  on 
the  Southern  side  of  the  building,  is  a  tower  in  the  form 
of  a  segment,  equal  to  three-quarters  of  a  cylinder,  the 
diameter  of  which  is  9.7  feet  on  the  exterior.  The  general 
pavement  is  raised  on  three  steps,  each  one  foot  high, 
and  in  the  centre  is  a  well  with  small  channels  cut  about 
it,  probably  to  serve  the  purpose  of  a  dypsedra^  or 
water-dial ;  being,  perhaps,  supplied  with  water  from 
the  circular  building  before  mentioned. 

Each  external  face  of  the  building  is  quite  plain  up  to 
the  height  of  29  feet  from  the  top  of  the  steps ;  at  this 
height  is  a  moulding  which  surrounds  the  building,  and, 
above  it,  upon  the  different  faces,  are  sculptured  the 
figures  of  the  eight  Winds.  The  walls  terminate  in  a 
general  entablature,  consisting  of  an  architrave,  frize, 
and  cornice,  which  together  are  equal  in  height  to  4.229 
feet,  and  the  top  of  the  cornice  is  7.937  feet  above  the 
moulding  before  mentioned.      The  diameter  of  the 


Temple  is  less  at  top  than  at  bottom,  ao  tlult  it  has  die 
appearance  of  a  frustum  of  a  pyramid ;  and  the  wlide  ^ 
is  covered  with  a  pyramidal  roof  4.875  feet  hlf^g  catt 
sisting  of  one  block  of  marble  resting  on  the  walk  eai 
having  its  exterior  cut  in  the  form  of  tiles.  Above  diii^ 
according  to  Vitruvius,  was  a  brazen  TritoD^  holding  e 
rod  in  his  right  hand,  and  capable  of  taming  with  the 
wind  so  as  to  point  toward  the  figure  of  the  Wind  at  thai 
time  blowing. 

In  the  interior  of  the  building,  are  three  oomioes 
along  the  periphery  of  the  wall,  and  projecting  from  it 
The  lower  one  is  5.68  feet  from  the  pavement,  and  con- 
sists of  one  plain  facia  with  a  moulding  at  the  top.  The 
middle  one  is  8.637  feet  above  the  former;  it  vonslsta 
of  sundry  mouldings,  and  is  supported  by   modillons 
which  project  from  the  wall,  and  have  their  under  tar* 
faces  cut  in  the  form  of  a  scroll  or  curve  of  conUrarf 
flexure ;  in  the  soffit  of  this  cornice  are  panels  of  a 
trapezoidal  form  sunk    between  the  modillons;   ptid 
between  the  mouldings  on  the  front  of  the  cornice  is  a 
row  of  dentels.     The  third  cornice  is  1 1.475  feet  above 
the  last,  and  quite  plain;  this  supports  eight  small 
columns  resembling  those  of  the  Doric  Order,  and  these 
support  the  internal  cornice  of  the  whole  building. 

Mr.  Stuart  observes  that  the  capitals  he  has  given  to 
the  columns  of  the  porches  were  found  about  the  build- 
ing, but  he  doubts  whether  they  ever  belonged  to  it ; 
however,  as  such  capitals  are  abundant  in  Athens,  aad 
other  parts  of  Greece,  they  may  serve  as  specimens  of 
an  Order  which  approaches  very  near  the  Corinthiaa. 
Each  capital  consists  of  a  row  of  lotus  leaves  surroood-  .^ 
ing  the  vase,  and  reaching  from  bottom  to  top ;  *****^-^ 
these,  at  bottom,  is  aiiolher  row,  about  half  the  helgM^ 
of  the  former,  and  consisting  of  clusters  of  leaves,  n^^ 
sembling  those  of  the  olive.     An  elevation  and  plan  c^^ 
these  buildings  are  given  in  plate  vi.  figs.  4  and  ^^^ 
and  an  elevation  of  one  of  the  columns  in  plate  ^^^ 
fig.  5. 

One  of  the  most  superb  Temples  of  antiquity  was  Hkmi  A 
of  Jupiter  Olympius  at  Athens,  which  was  begun  in  tlitjir, 
time  of  Pisistratus.     The  work,   however,  was  intcvw 
rupted  by  his  death,  and   by  the  troubles  in  which  the 
State  was,  subsequently,  involved  ;  and  it  appears  firoin 
what  Vitruvius  says,  in  the  Proem  to  the  Vllth  Book, 
that  it  was  finished  by  Cossutius,  a  Roman  Architect, 
in  the  time  of  Antiochus,  that  is,  about  400  years  aftfl^ 
ward :  but  as  the  Emperor  Hadrian  is  also  said  to  have 
finished  the  same  building,  it  is  probable  that  some  of 
the  ornamental  parts  were  not  added  till  the  time  of  (bit 
Monarch. 

The  columns  of  this  Temple  are  of  the  CorinthiiB 
Order,  6  feet  in  diameter  and  60  feet  high,  of  Pentdic 
marble,  with  Attic  bases  and  fluted  shafts,  but,  as  thej 
were  probably  put  up  by  Cossutius,  they  cannot  be  con* 
sidered  as  specimens  of  the  Grecian  style.  TheTeopfc 
was  rectangular,  dipteral,  hypaethral,  and  dectstyfe 
having  ten  columns  in  fi-ont  and  twenty-one  on  e«ch 
flank.  The  body  of  the  Temple,  measured  on  the  ef 
terior,  was  259  feet  long  and  96  feet  wide,  and  wis 
divided  into  two  parts  by  a  wall ;  one  of  these  divisioiii 
was  covered  by  a  roof;  the  central  part  of  the  other  wis 
open  to  the  sky,  and  was  surrounded  by  an  intericf 
peristyle.  The  side  walls  of  the  Temple  were  continued 
beyond  those  of  the  front  and  rear,  and  were  terminated 
by  a  column  at  each  end.  Between  these  were  foflt 
other  columns,  and  there  were  three  rows  of  columns 
beyond  them,  at  both  extremities  of  the  Temple.    TbS 
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gthofthe  Temple  was  354  feet;  its  width 
measured  on  lines  circumscribing  all  the  ex- 
mns,  and  it  was  syrrounded  by  a  peribolus  or 
0  a  rectangular  fonOi  679  feet  long  and  463 

I' 

»ther  examples  of  this  Order  might,  perhaps, 
le,  have  existed  in  Greece*  but  it  is  highly 
Uiat  the  columns  were  transporled  to  Italy 
when   tliey  became  possessed  of  the 


CHAPTER  VI. 
cription  of  the  Civil  Edijicm  of  Greece, 

opSfkaf  or  entrances  of  the  Grecian  citiea, 
ally,  adorned  with  Architectural  embeliish- 
id  those  of  Athens  and  Eleusis  !iave  been 
y  remarkable  for  their  grandeur.  We,  there- 
it  may  be  acceptable  to  give  a  short  descrip- 
tfie  buildings. 

kpyleum  of  Athens  is  situated  on  the  Western 
I  Acropolis,  on  an  ascending  ground,  com- 
n  extensive  view  towards  the  Gulf  of  Corinth, 
in  a  direction  from  West  lo  EasL  On  account 
n  of  ihe  ground,  t!ie  horizontal  pavement  is 
lo  three  parts ;  and  steps,  extending  across 
re  from  North  to  South,  atford  an  ascent  from 
Hhe  next.  On  approaching  the  Western  front 
ding  there  is,  according  to  Stuart,  an  ascent 
pavement  by  a  flight  of  steps  about  SO  feet 
a  pedestal  or  pillar  of  masonry  on  each  side 
>iit  it  has  been  since  ob**erved  that  the  one  on 
rn  side  of  the  steps,  certainly^  never  existed  ; 
le  is  occupied  by  the  substructure  of  a  small 
Kich  is  now  thought  to  be  that  of  Victory, 
ings ;  and  the  existence  of  even  the  steps 
is  uncertain,  as  the  spot  on  which  they  were 
'o  have  been  placed,  has  been  long  occupied 
►h  battery.  The  upper  part  of  the  pedestal  on 
rn  side  of  the  ascent  is,  decidedly,  of  Roman 
n ;  but,  from  its  appearance,  it  is  possible 
wtr  part  may  have  been  more  ancient. 
'ement  before  mentioned  is  of  a  rectangular 
1  78  feet  long  from  North  to  South,  and  40  feet 
the  Eastern  side,  three  steps,  extending  the 
th  of  the  pavement,  led  to  the  next  platform, 
ree  feet  higher  than  the  other,  and  on  this  is 
tlie  buiiding.  The  plan  of  this  is  a  rectangle, 
ide  from  North  lo  South,  and  42.25  feet  long, 
nails  which  enclose  it  on  the  Northern,  South- 
astern  sides;  it  has  a  magnihcent  portico  of 
>lumns  be  tore  the  open  entrance  on  the  West, 
es  the  whole  length  of  the  building  equal  to 
n  the  front  of  the  columns  lo  the  interior  of 
I  wall.  This  part  was,  originally^  covered  by 
:h,  together  with  the  cornice  of  the  portico,  is 
yed.  The  architrave  and  frize  remain,  and 
i  the  metopes  of  the  latter  were  adorned  with 

frfor  of  the  building  is  divided  into  three 
lirecled  from  West  to  East,  by  two  rows  of 
MO  in  each  row,  (Mr.  Stuart  places  three  in 
but  this  is  a  mistake,)  and,  from  the  frag- 
\h  have  been  fuund  in  the  walls,  it  appears 


that  the  columns  were  of  the  Ionic  Order,  that  their 
capitals  resembled  those  in  the  Temple  of  Erecthens, 
and  that  they  had  Attic  bases.  Within  this  portico  may 
be  seen  vestiges  of  an  inclined  plane,  with  traces  of  ruts 
cut  in  the  rock,  to  enable  the  cars  to  ascend  towards 
the  citadel 

The  foot  of  the  Eastern  wall  is  elevated  above  the 
pavement  of  tbebuildhig,  and  there  is  an  ascent  to  it  by 
five  steps  leading  to  the  third  pavement,  which  is  five  feet 
higher  than  the  former.  In  this  wall  are  five  door- 
ways which  lead  to  the  interior  of  the  Acropolis,  through 
another  portico  of  six  Doric  columns,  which  forms  the 
Eastern  extremity  of  the  whole  building.  About  the 
three  centre  doorways  are  false  lintels  and  jambs  ;  and 
above  them  were  cornices,  supported  on  consoles,  of 
which  some  mdications  remain  on  the  walls,  together 
with  various  holes  for  the  insertion  of  metallic  orna- 
ments. The  length  of  this  portico,  from  North  lo 
South,  is  the  same  as  that  on  the  Western  front,  and  its 
depth,  from  East  to  West,  is  26.5  feet,  not  inckidingthe 
thickness  of  the  wall  just  mentioned,  v\hich  separates 
it  from  the  principal  building,  Tiiis  portico  also  was 
covered  by  a  roof  with  a  pediment  hieing  the  East, 
but  the  roof  was  higher  than  that  of  the  rest  of  the 
edifice.  At  the  foot  of  the  columns  of  the  Eastern 
portico  is  one  low  step  descending  towards  the  citadel, 
in  order,  probably,  to  prevent  the  rain  water,  from 
it,  running  down  into  the  Propyleum. 

On  the  right  andleR  of  the  first,  or  Western  platform, 
is  a  buihiing  of  the  Doric  Order  with  three  steps  in 
front,  which  are  placed  on  a  blue  marble  band»  consider- 
ably elevated  above  the  platform.  That  on  the  left  was 
divided  into  two  parts  by  a  wall,  from  West  to  East,  in 
which  was  a  door  and  two  windows.  In  front  of  its 
pronaos  are  three  Doric  columns  between  an  tap,  and  the 
sides  of  the  windows  on  tlie  interior  are  onmmented 
with  short  pilasters.  The  length  of  the  whole  is  55.75 
feet  from  North  to  South,  and  the  width  is  41  feet,  on 
the  exterior  of  its  walls- 

This  is  supposed,  by  Jlr.  Stuart,  to  have  been  the 
Templeof  Victory  without  wings,  but,  by  later  travellers 
it  is  considered  as  a  simple  chamber.  Mr  Stuart  also 
supposes  that  there  was  a  building  similar  to  it  on  the 
Southern  side  of  the  platform,  and  he  considers  this  as 
the  saloon  which  was  decorated  with  the  paintings  of 
Polygnotus  ;  but,  it  is  evident  that  it  could  not  have  had 
the  same  length  as  the  opposite  chamber,  unless  its  eX' 
trcmity  had  been  raised  on  substructions  carried  out  from 
the  rock,  of  which  no  indications  appear.  There  is  not 
even  any  vestige  of  a  wall  on  the  Weslern  front  of  the 
Southern  bnilding,  and  it  is  probable  that  no  such  wall 
existed.  Both  these  wings  seem  to  have  been  crowned 
by  pediments,  as  a  fragment  of  one  has  been  found  under 
that  on  the  Northern  side;  and  it  has  been  supposed 
that  there  were  small  colonnadeson  that  side  of  the  two 
wings  of  the  Propyleum.  which  faces  the  citadel.  The 
wings  undonbtedfy  formed  part  of  the  original  structure, 
as  the  masonry  of  both  is  inserted  in  tfuit  or  the  central 
building. 

The  columns  of  the  Weslern  portico  are  28,667  feet 
high,  of  which  the  capital  occupies  2.3Qi  feet,  and  the 
upper  diameter  is  3.9 J  7  feet.  The  columns  of  the 
Eastern  portico  are  28.7&S  feel  high,  to  the  top  of  the 
capital,  which  is  in  a  horizontal  plane,  coinciding  with 
the  ceiling  of  the  principal  building,  or  a  little  above  Ihe 
top  of  the  architrave  of  the  Western  front.  The  pedes- 
tals of  the  columns  within  the  Propyleum  arc  5,25  feet 
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high,  which  brings  the  foot  of  their  bases  on  a  level  with 
the  pavement  of  the  Eastern  portico.  The  columns  are 
2T.167  feet  high,  including  the  bases  and  capitals,  and 
the  tops  of  (he  capitals  are  on  a  level  with  the  top  of  the 
architrave  of  the  Western  front ;  their  upper  diameter 
is  2.858  feet,  and  their  shafts  are  fluted. 

The  height  of  that  which  is  called,  by  Stuart,  the 
Temple  of  Victory,  and  of  the  building  on  the  opposite 
wing  is  25.596  feet  from  the  pavement  to  the  top  of  the 
cornice.  The  columns  are  19.196  feet  high ;  and  the 
upper  diameter  2.729  feet,  and  the  height  of  the  en- 
tablature is  6.397  feet  The  ants  pilasters  of  these  two 
buildings  are  3.027  feet  broad,  and  their  shafls  are 
without  diminution. 

Under  the  present  Propyleum  have  been  found  the  sub- 
structions of  a  more  ancient  entrance  to  the  Acropolis. 
But  in  front,  where  the  inequalities  of  the  rock  must 
have  rendered  it  necessary  to  form  additional  works  for 
the  purpose  of  carrying  the  roadway,  no  remains  of  any 
such  works  exist ;  it  is,therefore,  probable  that  they  have 
been  removed  at  some  succeeding  time.  In  the  North- 
em  wall,  under  the  right  wing,  are  the  appearances  of 
what  some  persons  have  supposed  to  be  a  triple  entrance. 
It  is,  however,  probable  that  they  are  but  the  intervals 
between  buttresses  supporting  the  wall  of  the  building 
on  this  side ;  for,  besides  being  too  narrow,  the  sides 
of  the  buttresses  are  left  in  steps,  and  have  not  been 
made  smooth,  as  the  sides  of  gates  would  have  been.  A 
low,  continuous  wall  is  carried  out  from  the  ends  of  the 
steps  in  front  of  the  Northern  wing  of  the  Propyleum, 
nearly  as  far  as  the  pedestal ;  but  Mr.  Stuart  is  wrong 
in  making  a  gateway  through  it,  for  no  such  thing 
appears. 

This  superb  edifice  was  constructed  by  Mnesicles 
between  the  years  437  and  432  before  Christ,  and 
during  the  time  that  Pericles  possessed  the  Government 
of  Athens. 

The  Propyleum  of  Eleusis  is  now  totally  destroyed, 
but  from  the  account  published  in  the  Unedited  Anti- 
quities of  Athens,  it  appears  to  have  been,  in  some 
respects,  similar  to  that  which  has  been  just  de- 
scribed, being  formed  by  two  lateral  walls,  60  feet 
asunder  and  50  feet  long,  with  a  hexastyle  portico  of 
Doric  columns  both  on  the  Northern  and  Southern  fronts. 
There  were  five  portals  in  a  transverse  wall,  which  led 
to  the  interior  of  the  town,  and,  between  the  Northern 
front  and  the  wall,  was  a  double  row  of  Ionic  columns, 
three  in  each  row.  These  columns  resembled  those  of 
the  Temple  on  the  Ilyssus,  and  had  Attic  bases,  of  which 
the  upper  torus  was  fluted  horizontally ;  the  tops  of 
the  abaci  were  on  the  same  level  as  the  tops  of  the 
architraves  in  the  entablatures  of  the  porticos. 

After  passing  through  the  Propyleum,  there  was  found 
a  peribolus,  in  the  form  of  an  irregular  pentagon,  en- 
closing a  Temple  of  Ceres.  The  entrance  to  this 
enclosure  was  by  a  smaller  Propyleum,  or  vestibule, 
about  48  feet  in  length,  and  as  much  in  width ;  in  the 
interior  extremity  of  which  were  three  portals  formed 
by  the  side  wails  and  by  two  intermediate  piers ;  and  in 
the  middle  of  this  vestibule,  opposite  the  pilasters  by 
which  the  piers  are  terminated,  were  two  Ionic  columns, 
similar  to  thoseof  the  Temple  on  the  Ilyssus,  with  plain 
Attic  bases,  and  an  entablature  only  ornamented  with 
dentels  in  the  cornice. 

The  Temple  of  Ceres  was  nearly  a  square  on  the 
plan,  and  the  length  of  each  aide  was  eqaal  to  180  feet, 
exclusive  of  the  portico,  which  was  on  the  Western  front, 


and  consisted  of  a  single  row  of  twelve  Dorie  colonnib 
with  shafts  quite  plain,  except  very  short  flvtes  at  top  ' 
and  bottom.     In  the  interior  of  the  Temple  W9ve  tm9 
double  rows  of  columns,  in  directions  parallel  to  tfait  ef 
the  portico,  which  is  contrary  to  the  general  praetice  of 
the  Greeks.     When  this  ruin  was  measured,  a  fragmeiit 
of  one  column  alone  retained  its  original  position  ;  the 
places  of  the  others  were  ascertained  by  the  holes  ia 
the  pavement,  which  were  intended  to  receive  the  phigi 
connecting  it  with  the  lower  part  of  the  shaft;  a  si- 
tuation in  which  plugs  are  rarely  found,  though  they 
are  frequently  found  at  every  joint  of  the  stones  in  a 
column.     This  pavement,  being  below  the  level  of  that 
in  the  portico,  seems  to  indicate  that  it  belonged  to  ^ 
crypt  or  subterranean  chamber.     Plutarch  speaks 
lower  columns  in  the  interior  of  this  Temple,  and,  1 
it  is  probable  that  there  must  have  been  a  double  i 
one  above  the  other. 

A  little  in  firont  of  the  grand  Propyleum  was 
of  Diana,  consisting  of  a  naos  and  pronaos,  with 
other  columns  than  two  between  the  ante.  The  r~ 
was  of  a  rectangular  form ;  iU  cella  24.5  feet  long  i 
16  feet  wide,  and  the  ascent  to  the  pavement  was  ^n 
five  steps.     The  columns  were  of  the  Doric  Older  vnj 
fluted,  and  the  triglyphs  returned  quite  round  the  flaaka 
In  other  Grecian  Temples  the  roof  terminates  in  ^UH^ 
cufa,  or  dripping  eaves,  but  in  this,  the  cymatinni*  m 
upper  moulding  of  the  pediment  cornice,  vras  oontiinrf 
along  the  flanks,  and  a  channel  was  hollowed  in  it,  ftr 
the  purpose  of  collecting  the  rain  from  the  roof;  wfakk 
was  then  discharged  by  the  lions'  heads  .sculptured  Si 
intervals  along  that  moulding. 

The  external  appearance  of  the  dwelling-houMi  if^ 
the  ancient  Greeks  seems  to  have  been  very  siBfiK^ 
the  Republican  spirit  of  that  people  not  permitting tif 
of  the  Nobles  to  have  their  residences  superior  to  Hum 
of  the  generality  of  the  citizens  ;  and  it  being  thooghl 
highly  indecorous  to  attempt,  in  the  habitations  of  ir 
dividuals,  to  rival  the  Temples  of  the  Gods.  NotUf 
remains,  in  Greece,  of  this  class  of  buildiugs  at  Ai 
present  day,  and  the  only  account  we  have  of  themil 
that  which  Vitruvius  gives  us,  in  the  Xth  Chapter  ofkil 
Vlth  Book,  where  the  internal  disposition  is  saki  ll 
have  been  made  in  the  following  manner. 

The  house  was  divided  into  two  principal  parts ;  OMb 
called  andronitidis,  contained  the  apartments  appn- 
priated  to  the  male  part  of  the  family,  and  the  othOi 
called  gyneeconitis,  conivLxned  those  appropriated  to  Ihl 
women ;  the  latter  occupied  the  Southern,  and  the  fbnMf 
the  Northern  side  of  the  building.  The  entrance  »^  _ 
ncribed  as  a  narrow  passage  on  the  Southern  side,  M  | 
having  a  stable  and  servants*  room  situated,  one  totti : 
left  and  the  other  to  the  right  hand  of  it.  After  gtttiii  \ 
through  the  passage,  there  was  found  an  open  (pff.  i 
drangle,  the  Southern  side  of  which  consisted  of  fc  ." 
apartments  just  mentioned ;  on  the  right  and  left  hmi  ^ 
were  the  thalamic  or  chambers.  This  quadrangle  eii^  , 
stituted,  generally,  an  interior  peristylium,  being  rf"! 
rounded  by  columns  within  the  walls,  on  the  four  sidtf 
A  long  passage  on  the  exterior  of  the  thalami,  andli 
the  Eastern  and  Western  sides  of  the  building,  sepmHi  ■ 
tliem  from  other  apartments,  which,  being  destined  W; 
tfce  reception  of  strangers,  were  called  xenodochia;m 
these  passages,  from  their  situations  between  the  wi 
or  courts,  were  called  mesaulm.  On  the  Northern  side 
the  peristylium  was  a  covered  space,  opposite  to  Aev 
trance,  called  prostas,  which  served  as  a  porcht  tf^ 
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each  side«  an  epartmenU  of  which  one  wqs 
thalamus,  and  the  other  anlUhatamus,  At  the 
ity  of  the  prostiis  was  a  passage  leading  to  a 
ie,  and  frotti  thence  to  a  peristyUum  larger  than 
er.  Oti  either  side  of  ihij*  passage  were  the 
apartments  in  which  the  tnistress  of  tlie  family 
)n  one  sideof  the  vestibule  was  a  dining  room, 
wiunit  so  called,  probably,  from  its  containing  a 
|uch  for  the  company  at  meals  ;  and,  on  the 
pninted  room,  or  ruum  for  pii-tyres,  called 
The  peristyle  last  menttoued  formed  the 
^the  men's  apartments ;  on  the  Eastern  side  of 
be  libraries,  and  on  the  Western  side  the  cxrtfr«, 
for  study «  conversation,  and  exercise.  The 
I  side  was  occupied  by  the  ^ci,  or  apartments  for 
'  of  tlie  family*  and  a  vestibnle  in  its  centre  led 
rlico,  which  formed  the  exterior  of  the  building 
i  the  North, 

k  the  dwelling-houses  of  the  Greeks  we  may  pro- 
fcdescnhe,  in  a  few  words,  the  disposition  of  the 
ftheir  Theatres.  The  form  of  these  buildings  on 
bnor  was  nearly  semicircular ;  they  were  gene- 
luated  on  one  side  of  a  bill^  aud  the  seats  of  the 
In  occupied  its  declivity ;  or  if  a  solid  rock 
Ibr  the  bo^is  of  a  Theatre,  the  seats  were  formed 
hig  its  mass  in  the  shape  of  steps ;  of  which  kind 
lire  there  are  several  still  in  existence,  but  reduced 

Ecif  ruins, 
seats,  or  steps,  were  divided  at  intervals  by 
Bat  surfoces,  or  landing-places,  com  eniric  with 
9i&;  Uicse  were  by  tlie  Urceks  calle^l  diazomata  ; 
Mie  top  of  the  steps  was  a  coU>nnade»  within 
llso  were  steps,  serving  aa  seats  for  spectators. 
In  prescribes  that  the  upper  edges  of  all  the  steps 
Cimata  slmuld  be  in  one  right  line,  and  he  says 
der  the  step<;,  in  various  parts  of  the  building, 
^  vacuities,  in  which  were  put  echtia^  or  brazen 
in  order  to  increase  the  effect  of  tlie  voices  of 
ners. 
jrve  formed  by  the  lowest  range  of  aeats^  or 
exactly  equal  to  three-quarters  of  a  circle, 
^in  this  curved  line  was  a  level  space,  which  the 
iUed  the  orchutra^  on  which  the  dances  were 

>nd  the  chord  line  which  limited  the  orchestra, 
evel  stage,  raised  about  10  or  12  feet  above  the 
ra,  on  which  the  actors  performed  their  parts; 
u  called  the  logeion,  and  it  was  terminated 
■eena,  or  wall  against  which  the  scenes  were 
ESL  Its  length  was  nearly  equal  to  the  iDternal 
er  of  the  Theatre^  and  its  depth  was  limited 
circumference  of  the  circle  formed  by  complet- 
e  curve  of  the  lower  step  surrouuding  the  oi^ 
I, 

height  of  the  scena  depended  upon  the  magni- 
rthe  Theatre,  and  it  is  described  by  Vitruvius  as 
io  that  of  the  colonnade  on  the  top  of  the  seats. 
doors  were  formed  through  it,  of  which  the  ceu- 
le  vras  for  those  perlorrners  who  represented  the 
i^  and  the  other  two  for  such  as  personated  stran- 
m  arrangement  which  accorded  with  that  pre- 
i  for  the  entrances  of  private  houses. 
colonnade  at  the  top  of  the  steps  was  roofed  over, 
i  rest  of  the  Theatre  was  without  cover,  except 
g;reat  piece  of  cloth  was  occasionally  dmwn  over, 
tect  the  spectators  from  the  heat  of  the  sun,  or 
«b0W4fr  of  rain.     If  a  heavy  raia  took  place,  it 


was  necesFary  to   suspend  Uie  performance,  and  the 
spectators  retired  lo  a  covered  portico  behind  tfie  scena,   '^^■v^*^ 
Among  the  Ancients,  the  Theatrical  representations  took 
place  by  daylight. 

The  dramatic  performances  in  the  Greek  Theatre  were 
of  three  kinds;  viz.  Tragedy,  Comedy^  and  Satire,  and 
to  each  of  these  a  particular  kind  of  decoration  was 
adapted.  For  Tragedy,  the  scene  represented  Palaces 
and  Temples,  of  magnihcent  forms ;  for  Comedy,  streets 
with  private  dwelling-houses;  and  for  Satire,  were 
painted  all  the  circumstances  of  a  rural  prospect.  And 
to  exhibit  these  different  subjects,  when  required,  there 
were  placed,  in  vertical  posiliona,  in  front  of  the  wall 
of  the  scena,  triangular  prisms  of  wood,  called  periactoit 
because  they  turned  ou  axes :  on  each  side  of  these 
was  a  painting,  representing  some  part  of  one  of 
the  scenes  which  it  was  intended  to  exhibit,  and  when 
the  parts  relating  to  one  subject  were,  by  the  revolu- 
tion of  the  periactoi,  brought  into  a  plane  surface,  the 
scene  was  complete* 

Gardens  and  promenades  were  made  about  the 
Theatres,  for  the  entertainment  of  the  company  before 
and  after  the  performance. 

The  nature  of  the  Greek  Theatre  can  be  learned  only 
from  the  description  of  Vitruvius;  as  no  building  of  that 
kind  exists  entire  in  Greece,  of  an  Age  earlier  than  that  of 
the  Roman  conquest.  The  plate,  representing  a  plan  of  a 
Greek  Theatre,  which  is  given  with  this  Work,  is  taken 
from  the  edition  of  Vitruvius,  published  by  Mr.  Wilkins : 
see  pi.  viii. 

According  to  Suidos,  a  Theatre  of  wood  was  erected 
at  Athens  about  498  years  before  Christ,  for  the  purpose 
of  exhibiting  a  Drama  of  Pratinus,  and  the  timbers  gave 
way  during  the  representation.  After  this,  the  Atheni- 
ans erected  one  of  slone»  which  was  finished  by  Lycur- 
gus,  the  Orator,  about  170  years  afterward.  This  was 
probably  that  called  the  Theatre  of  Bacchus,  the  ruins  of 
which  are  yet  to  be  seen  at  iheSoutli-Westeru  angle  of 
the  Acropolis.  It  is  formed  by  a  semicircular  excavation 
of  the  rock,  from  the  inclining  sides  of  which  the  seats  of 
the  spectators  were  cut,  which,  consequently,  were  sup- 
ported by  the  rock  itself.  A  semicircular  wall  is  carried 
round  the  upper  part  of  the  excavation^  and  is  strengtli 
ened  by  buttresses  on  the  exterior  of  the  Theatre.  This 
wall,  which  probably  formed  the  back  of  the  colonnade 
above  the  seats,  is  248  feel  in  diameter,  and  7,8  feet 
thick,  and  has  rectangular  recesses  made  in  it,  with 
vaulted  tops.  The  lower  part  of  the  wall  of  the  scena 
remains  in  the  gorge  of  the  excavation,  with  part  of  the 
staircases  at  each  extremity.  This  contains  some  semi- 
circular-headed arches;  but  both  it  and  the  semicircular 
wall  are  of  later  dale  than  the  original  Theatre,  and  pro- 
bably were  tlie  work  of  Herodes  Atticus. 

The  Odeon  was  a  building  similar  to  a  Theatre,  and  The  OcJeDn 
intended  for  the  exhibition  of  Musical  performances,  of  P^rklet. 
Pausauias  describes  one,  which  was  erected  at  Athens 
by  Pericles  ;  and  the  authors  of  the  Aniiquiiies  of  that 
city  suppose  that  a  semicircular  excavation  in  the  rock 
of  the  Acropolis,  below  the  South-Eastem  angle,  is  tlie 
place  in  which  it  stood.  It  must  have  resembled  a  Theatre 
in  form,  but  probably  it  had  no  scena,  and  in  the  gorge 
of  the  building  might  be  a  portico  or  colonnade.  Pau- 
sanias  says  the  roof  was  like  the  tent  of  Xerxes,  which 
may  imply  that  it  was  of  a  conical  form.  The  colonnade 
was  adonied  with  the  prows  and  sterns,  and  the  limbers 
of  the  roof  were  formed  of  the  masts  of  ihe  vessels  which 
had  l>een  taken  from  the  Persians. 
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In  the  Supplement  to  Stuart*s  Athent  is  given  the 
present  state  of  the  few  Greek  Theatres  the  destruction  of 
which  is  not  so  complete  as  to  prevent  any  trace  of  their 
plan  from  being  discovered.  Of  those  situated  in 
Europe,  besides  the  Theatre  of  Bacchus  beforemen- 
tioned,  we  select  the  following.  At  Cheronea  are  the 
remains  of  some,  the  seats  of  which  appear  to  have 
been  partly  cut  in  the  rock,  and  in  which  the  diazo- 
mata  are  visible.  In  one  at  Argos,  the  lower  range  of 
seats  coincides  with  the  circumference  of  the  semicircle, 
but  from  the  appearance  of  the  ground,  it  is  probable 
that  the  two  upper  rang^es  were  flanked  by  two  walls 
perpendicular  to  the  scena,  and  touching  the  back  of  the 
diazomatee  above  the  first  range.  Two  flights  of  steps 
are  observable,  considerably  distant  from  each  other,  for 
the  purpose  of  ascending  from  the  lower  to  the  upper 
ranges  of  seats ;  and  there  were,  probably,  two  others 
close  to  the  external  walls.  On  the  banks  of  the  Al- 
pheus,  at  Megalopolis,  has  been  a  Theatre,  which  was 
erected  on  one  side  of  an  artificial  mound. 

Ruins  of  several  Theatres  are  still  to  be  seen  in  va- 
rious parts  of  Asia  Minor,  and  those  which  are  in  the 
best  state  of  preservation  are  at  Stratonicea,  Miletus, 
and  Laodicea ;  representations  of  which  are  given  in 
the  lid  Volume  of  the  Ionian  Anliqvitiea.  In  the 
walls  are  several  semicircular-headed  arches,  formed  by 
voussoirs,  but  not  the  smallest  information  can  be  ob<- 
tained  of  the  date  of  their  construction ;  and,  no  doubt, 
they  were  erected  at  the  time  during  which  the  Romans 
had  possession  of  that  part  of  the  World.  In  one  of 
the  Theatres  at  Scythopolis,  in  Syria,  Mr.  Bankes  has 
discovered  a  complete  example  of  the  echeic  chambers 
under  the  seats,  with  a  gallery  of  communication,  afford- 
ing access  to  each  chamber,  for  the  purpose  of  arranging 
and  modulating  the  vases. 

When  an  individual  among  the  Greeks  gave  a  thea- 
trical or  musical  entertainment,  in  which  the  performers 
contended  with  each  other  for  the  prize  of  superior  skill, 
it  seems  to  have  been  customary  to  erect  a  monument 
in  honour  of  those  who  gained  the  victory.  The  person 
who  gave  the  entertainment  was  called  Choragus,  and 
the  edifice  was  called  a  Choragic  Monument.  The 
most  splendid  of  these  is  that  which  was  erected  by 
Lysicrates,  about  330  years  before  Christ,  and  vul- 
garly known  as  the  Lantern  of  Demosthenes.  It  has  a 
square  basement,  or  pedestal,  12.654  feet  high,  and 
each  side  of  which  is  9.541  feet  long;  above  this  are 
three  circular  steps,  which  support  a  cylindrical  build- 
ing, 7  feet  diameter  on  the  exterior,  and  11.25  feet 
high ;  this  consists  of  six  pieces  oj  marble  in  the  form 
of  portions  of  a  cylinder,  cut  by  planes  passing  through 
the  axis,  and  placed  together  on  the  pedestal  so  as  to 
form  an  entire  cylinder  with  its  axis  in  a  vertical  posi- 
tion ;  but,  at  each  of  the  six  places  of  junction,  a  co- 
lumn is  introduced  in  such  a  way  that  half  of  it  appears 
to  project  beyond  the  face  of  the  cylindrical  wall.  This 
wall  is  quite  plain  to  within  1.6  feet  of  the  top,  where 
there  is  sculptured  a  row  of  tripods  surrounding  the 
building.  The  columns  are  of  the  same  height  as  the 
cylinder,  vtz.  1 1.25  feet,  including  the  bases  and  capitals, 
and  that  height  is  equal  to  9.64  diameters. 

The  columns  may  be  said  to  be  of  the  Corinthian 
Order;  their  shafls  are  fluted,  and  the  longitudinal 
fillets  that  separate  the  channels,  end  at  top  in  points  of 
leaves.  The  base  of  each  column  consists  of  two  tori 
with  a  scotia  between  them,  and  is  connected  with  the 
pedestal  by  a  congtS,  or  inverted  cavetto;  the  upper 


torus  is  in  the  form  of  an  inverted  echinus.  Tt 
is  separated  from  the  shafl  by  a  groove  san 
the  column,  and  consists  of  elegant  foliagey 
about  a  cylindrical  block,  which  seems  to  be  a 
ation  of  the  shafl  of  the  column  ;  a  small  row 
leaves,  resembling  those  of  the  lotus,  surroui 
bottom,  and  above  these  is  a  taller  row,  con 
clusters  of  leaves  resembling  those  of  the  netlk 
the  middle  leaf  in  front  rise  two  stems,  each  < 
aflerwards  divides  into  two  others ;  of  these  * 
diverges  to  the  right  and  lefl,  and  curls  under  tt 
of  the  abacus,  the  other  forms  double  volutes  it 
the  capital.  The  groove  which  separates  the  si 
the  capital  of  the  column,  seems  to  leave  tl 
course  of  foliage  unsupported,  and  gives  the  co 
unfinished  appearance  ;  but  if,  as  is  probable,  tfa 
was  intended  to  contain  a  metallic  moulding^  t 
ornaments  encircling  the  column,  that  objecti 
moved:  we  may  observe,  however,  that  tho 
column  is,  undoubtedly,  in  itself,  highly  elegmn 
cutting  of  the  capitals  by  the  wall  of  the  build! 
have  always  produced  a  disagreeable  effect  n 
columns  were  viewed  in  flank. 

The  architrave  is  divided  horizontally  in* 
facie,  and  the  frize  is  sculptured  with  figures  n 
ing  the  story  of  Bacchus  and  the  Tyrrhenian 
in  the  cornice  is  a  rowof  dentels  resting  upout 
and  the  entablature  is  crowned  with  a  row 
knobs  instead  of  a  cymatium.  This  kind  of  o 
above  the  cornice  seems  to  have  been  very  coi 
the  ancient  Temples,  if  we  may  judge  from  tl 
medals  on  which  it  is  represented,  though  scar 
example  of  it  occurs,  except  in  this  building. 

The  frize  and  architrave  are  each  formed  of  o 
of  marble,  cut  in  the  form  of  a  ring ;  these  are 
by  the  roof,  which  is  a  solid  piece  of  marble,  af 
ing  to  a  conical  form  on  the  exterior,  and  the  in 
excavated  in  the  form  of  a  segment  of  a  spher 
whole  roof,  or  tholus^  rests  upon  the  cylindri< 
like  that  of  the  Temple  of  the  Winds ;  the  ci 
sculptured  to  represent  a  thatch,  or  covering  c 
leaves,  and  from  the  centre  rises  a  tall  flower,  c 
formerly  stood  a  tripod.  The  tops  of  the  leav< 
tholus  approach  nearer  to  a  horizontal  plane 
the  top  than  they  do  toward  the  foot,  which  give 
external  surface  the  appearance  of  a  curve  of  < 
flexure.  There  is  no  entrance  to  the  building 
there  any  aperture  to  give  light  to  the  interio 
pi.  vi.  fig.  6. 

Next  to  the  Theatrical  buildings  of  the  Greek 
be  proper  to  show  the  disposition  of  the  edifice 
served  for  the  public  promenades  and  Baths  of  i 
zens ;  for  the  Schools  of  Philosophers ;  and  t 
which  instructions  in  gymnastic  exercises  wer 
and  the  public  combats  of  the  athletae  wci 
These  PaitesinB  and  Gymnasia  were  essential ' 
Grecian  city,  for  the  small  States  of  that  Counti 
perpetually  at  war  with  each  other,  and  thei 
frequently  in  danger  of  a  siege,  such  public  inst 
enabled  the  young  people  to  study  the  Arts, 
practise  the  exercises  which  were  to  qualif 
for  the  defence  of  the  community  to  whit 
belonged.  Little  more  of  them  is  now  to  be 
than  what  may  be  obtained  from  a  general  des 
given  by  Vitruvius,  (v.  11.)  which  we  have 
extracted  in  our  Miscdlaneous  Division,  under  < 
siuM,  and  which  need  not,  therefore,  be  repeate 


26S 


ARCHITECTURE. 


Architect 
ture. 


The  reason 
of  idopting 
proportions 
in  the  for- 
mation of 
Temples. 


The  propor- 
tion between 
the  length 
and  breadth 
of  Temples. 


Distribution 
of  the  co- 
lumns in 
front  and 
flank. 


CHAPTER  VII. 

Tht  PrincipleB  of  Grecian  Architecture. 

It  seems  to  have  been  the  intention  of  the  andenl 
Architects  that  the  lengths,  breadths,  and  heights  of 
Temples,  as  .well  as  the  dimensions  of  all  their  members^ 
should  constantly  bear  certain  proportions  to  each  other; 
so  that  all  such  buildings  might  be  constructed  accord- 
ing to  a  system  founded  on  the  established  relations 
between  the  parts  of  which  they  were  composed.  This 
is  what  is  signified  by  Vitruvius,  in  the  Ist  Chapter  of 
the  Illd  Book ;  and  the  reason  given  by  this  writer 
for  adopting  such  a  system  of  proportions  in  sacred 
edifices  is,  that  the  different  parts  of  the  human  figure 
bear  also  certain  proportions  to  each  other,  which  are 
nearly  constant ;  and  he  means  to  infer  that  because 
Nature  has  Uiought  fit  to  use  proportions  in  the  forma- 
tion of  her  noblest  creature,  proportions  should  also  be 
used  in  those  edifices  which,  being  appropriated  to  the 
worship  of  the  Deity,  ought  to  be  of  the  most  perfect 
construction. 

The  relations  between  the  several  members  of  the 
Grecian  Orders  will  be  presently  exhibited  from  the 
existing  examples  of  those  Orders ;  we  purpose  here 
only  to  show  what  relations,  if  any,  subsisted  in  the  ge- 
neral elements  of  the  Temples  themselves. 

In  the  IVth  Chapter  of  the  TVih  Book,  Vitruvius, 
speaking  of  rectangular  Temples  surrounded  by  columns, 
states  that  the  length  of  the  Temple  should  be  double 
its  breadth;  and,  as  he  mentions  afterward  the  pro- 
portions of  the  cella  and  pronaos,  his  meaning  pro« 
bably  is,  that  that  proportion  should  subsist  between  the 
two  sides  of  a  parallelogram  which  pass  through  the 
centres  of  the  surrounding  columns,  or  which  circum- 
scribe the  bottoms  of  all  their  shafls. 

But  though  there  is  an  approximation  to  this  propor- 
tion in  all  the  Greek  examples,  it  cannot  be  said  that  it 
holds  good  precisely  in  any  one  of  them.  In  the  Temple 
of  Jupiter,  at  Selinus,  the  length  is  to  the  breadth  in 
the  ratio  of  2.05  to  1  ;  in  the  Temple  of  Theseus,  these 
terms  are  to  one  another  as  2.3  to  1 ;  and  from  a  mean 
of  the  six  best  examples  of  the  Doric  Order  in  Greece 
and  Sicily,  the  proportion  between  the  length  and  breadth 
is  as  2.21  to  1. 

In  order  to  give  to  the  flank  and  front  of  a  Temple 
the  proportions  he  requires,  measuring  on  lines  passing 
through  the  centres  of  the  columns  of  the  peristyle, 
Vitruvius  directs  that  the  number  of  interoolumniations 
on  each  flank  should  be  double  the  number  on  each 
face  ;  which,  if  all  the  diameters  of  the  columns  and 
the  intervals  between  them  were  respectively  equal, 
would  be  quite  correct ;  but  in  the  Greek  Temples  these 
two  conditions  do  not  take  place  ;  and  as  the  central  in- 
tercolumniation  is  made  wider  than  the  others,  in  order 
to  affbnl  sufficient  space  for  persons  who  are  to  enter 
the  door,  while  those  of  the  flanks  are  nearly  all  equal ; 
it  follows,  that  by  this  rule  the  length  of  the  Temple 
would  be  found  less  than  twice  its  breadth.  In  order, 
perhaps,  to  approach  nearer  to  the  required  ratio,  the 
Temples  of  Jupiter,  at  Selinus  and  at  yEgina,  have  the 
number  of  columns  in  flank  exactly  double  the  number 
in  front,  and,  in  fact,  in  those  examples,  the  length  is 
to  the  breadth  as  2.1  to  1,  which  is  nearly  the  proportion 
pr  scribed  by  Vitruvius. 

But  in  the  later  examples  of  the  Doric  Order,  the 
Greek  Architects  seem  to  have  intended  to  increase  the 


ratio  of  the  length  to  the  breadth,  by  adoptaig  a  role 
nearly  as  simple  as  that  of  Vitruvius ;  for  we  find  ia  the 
Temples  of  Theseus  and  of  Minerva  Pawtheiiom  al 
Athens,  and  in  those  of  Juno  Lochia  and  af  Coneoid, 
at  Agrigentum,  the  number  of  intercalnmnintioii  ia 
flank  is  double  the  number  of  columns  in  front,  or  wkich 
is  the  same  thing,  the  number  of  columns  in  flaak  is 
one  more  than  double  the  number  in  (rant;  and  in 
these  examples,  the  lengths  of  the  Temples  are  la  Ihcir 
breadths  neariy  in  the  ratio  of  2.3  to  1.  The  pmpsr- 
tion  is  still  higher  in  the  two  smaller  Temples  at  SeliaHii 
and  in  that  at  ^gcsta,  which  have  the  number  af^ 
lumns  in  flank  greater,  by  two,  than  double  the  : 
in  firont.  Perhaps  the  Greeks  were  led  into  this  < 
tion  from  the  simplicity  of  the  first  role,  by  soai 
of  the  beautiful  appearance  afforded  by  a  long 
flank  columns,  when  viewed  by  an  eye  situated  j 
extremity  of  the  building. 

We  should  be  cautious  of  adopting,  too  literally,  \ 
opinion  often  asserted  of  the  perfection  of  that 
of  proportions  which  prevails  in  the  Grecian  ArihiiUi  "J 
tnre.  It  has  been  alleged  that  the  magnitade  of  SKfli 
one  member  bcinir  given,  the  form  of  the  whole  bail^& 
ing,  and  the  distribution  of  all  its  parts  were  detenaiae^ 
from  it  by  invariable  rules  ;  but  this  must  be  understood 
with  some  limitation,  for  the  whole  practice  of  tk^ 
Greeks  shows  that,  in  their  Architectural  works,  tt^H 
used  their  discretion,  and  indulged  in  eoneiderafale  Ki 
berty.  It  may,  however,  be  sal(*ly  affirmed,  that  y  ' 
a  Greek  Temple  of  any  given  Order  was  to  be  ' 

it  was  only  necessary  to  decide   upon  three  

points  ;  m.  the  diameter  of  the  column,  the  nnmb««0 
columns  in  front,  and  the  species  of  intercoluaiaiatian 
then  every  part  of  the  edifice  might  be  determined  b^ 
established  proportions,  with  a  few  modificaiioas  de-tf 
pending  upon  local  or  other  cireumstanoes. 

Vitruvius  seems  to  consider  that  a  particular  nnabers 
of  columns  was  necessary  in  front  of  eadi  of  the  diftr^ 
ent  species  of  Temples;  ffiz,  six  for  perifrteial,  eigk'-a 
for  pseudodipteral,  and  ten  for  hypstbral  Temples;  be'^ 
this  rule  has  not  been  adhered  to  in  practice ;  the  latttcs 
kind  of  Temples,  for  example,  have  sometimes  tenK 
sometimes  eight,  and,  occasionally,  only  six  coiamas  ivn 
front  On  contemplating  the  forms  of  the  Greek  Tai^ 
pies,  we  cannot  avoid  pereeiving  that  they  posscM^ 
greni  and  noble  simplicity  of  character ;  every  menb^B 
appears  to  have  its  use,  and  the  horizontal  lines  of  ll^K 
stereobata  and  entablature,  being  unbroken,  pemit  I^H 
length  and  breadth  of  the  edifice  to  be  appredaied  m^ 
once  by  the  eye. 

The  Orders,  or  systems  of  Architecture,  are  dM^HD 
guished  by  the  forms  of  the  columns,  and  of  the  ta^i^m 
blature  above  them ;  and  from  tlie  account  that  l>^M 
been  given  of  the  most  celebrated  buildings  of  Grtto^ 
we  shall  be  able  to  draw  some  conclusions  respeotiKi;^ 
the  general  features  of  the  Orders  employed  is  ika^t 
Country  ;   and  obtain  a  knowledge,  not  of  the  pwp*' 
tions  which  are  to  be  invariably  adhered  to  in  the  «»• 
stroction  of  an  Order,  but  of  those  from  which  a  (U«W" 
tion  may  be  permitted,  only  within  certain  limits,  uMi 
are  authorized  by  these  examples. 

The  following  Table,  formed  from  the  Works  ftfetnA 
to'in  the  preceding  account,  exhibits,  in  one  view,  ^ 
dimensions,  in  English  feet,  of  the  columns  and  en*** 
blatures  belonging  to  the  principal  examples  of  ^ 
Grecian  Doric  Order,  and  will  be  useful  in  enabling  * 
to  ascertain  the  characteristic  proportions  of  that  Ofdcr 


biUr.  The  height  of  ihe  architrave  is  measured 
■Dp  #r  Ihe  fillet  between  it  and  the  frize  ;  the 
■illO  fiiffe  is  measured  to  the  lop  of  the  capital 

NuDcs  of  Edifices,  ,    ' 

I»t  Corinth.  ,....•, 21.335 

of  Jupiter  Panhellenius.'at^^giiia  14.371 

|Of  JupUer,  at  Seliuus 43.791 

|at  iE^esttt 26,788 

Lc»f  Minerva,  at  Syracuse.  ,.•»««  25.459 

|of  Juno,  at  Agrigentum.. 1S,259 

|of  Concord,  at  Agrigentum, . . .  19.19 

Ipul  Temple,  at  Pffistum 27.106 

|k  Temple,  at  Psestum. .......  17.P5S 

atP^tum < 19.96 

m>  TiMriciis 1 0.079 

|«r  Theseus,  at  Alliens 17.075 

ipf  Minerva  Parthenon,  at  Athens  33.636 

|©f  Apollo,  at  Delos 17.004 

pfPhilip    ....18.3 

^  llie  Agora,  at  Athens 24.581 

\  the  examples  of  the  Grecian  Doric  Order  that 

ti  ^ven,  we  may  observe  that  the  style  is  ex- 
eavy.  The  height  of  the  columns,  inckiding 
ftab,  is,  except  in  one  or  two  instances*  only 
r  times  to  five  and  a  half  timers  the  diameter  at 
The  capital  is  equal  in  heig-ht  to  about  half 
Ir  diameter,  and  the  heig:ht  of  the  entnblature, 
kding'  tl»e  epitithedas,  is  about  one-third  of  the 
|r  the  cohimn,  or  at>mit  one-fourlh  of  (he  whole 
(f  the  Order ;  that  is,  of  the  cohtmn  and  cnta- 
logi'ther  :  the  hein^hls  of  the  architrave  and  frize 
ly  equal  to  each  other,  and  that  of  the  connce  is 

Kf  the  height  of  either  of  the  others,  or  one-tiflh 
lole  cntablfttare.  The  members  of  the  whole 
^  larifc,  and  are  composed  of  few  parts  »5  if  it 
bded  that  the  huildiufrs  should  be  .spen  to  ad- 
Ifrom  a  considerable   distance,  where  the  eflect 

t^niainents  wonid  have  haen  lofii. 
ore  particular  characters  of  this  Order  may  be 
U  as  follows:  the   columns  have  no  bases,  and 
i  may  be  considered  as  without  exception,  if  we 
D  or  three  of  the  examples  in  Ital}   and  Sicily: 
,  the  edifice,  being*  raised  on  a  platform  the  sides 
w«re formed  in  steps,  these  served  as  a  p^eneral 
the  whole  system  of  columns,  and  a  particular 
each  was   thong^ht  unnecessary.     The  shafts 
long! indin ally,   by   twenty  f^rt<r«  or  channels, 
'o  of  which*  in  almost  every  case,  unite  in   an 
he  transverse  section  of  a  channel  is  freqnently 
btrt,  in  some  cases^a,s  in  the  Temple  of  Apollo, 
he  Portico  of  Pliilip,  they  are   elbpiical.     This 
ing".  however,  was   not  universally  adopted,  for 
•al   examples   whieli   have   l>een   dep^cribed,  the 
i  exiiit  cmly  very  near  the  capital  and  at  the  foot 
t>lamn,  the  rest  of  the  shaft  beings  plain.     The 
a.  in  every  example,  of  a  square  form,  with  ver- 
i?s ;  the  ecljinus,  though  beautiJiilly  curved  in 


of  thetri^lyph,  and  the  heig;ht  of  the  cornice  to  the  top  of 
tlie  corona ;  the  hein;ht  of  Ihe  epitithedas  is  not  included. 


Parti. 


HtigM  of 

BoUom 

Lpper 

Height  of 

Hctght  of 

Height  of 

Height  of 

capital. 

diim. 

diam. 

arch  in. 

frife. 

cornice. 

cntablat 

2.365 

5.83 

4.34 

4.722 

*    k    •   « 

.... 

.  . «  ■ 

1.422 

2.927 

2,172 

2.5 

2.5 

.  ■  « . 

.... 

4.792 

10.625 

6.3 

9.18 

8. 

4.58 

21.76 

3.308 

6M 

4J17 

5.475 

5.76 

3.532 

14.757 

3,208 

6.503 

5.004 

.... 

. « ♦ . 

•  * . . 

• , .  > 

2,573 

4.508 

3.406 

4.146 

3.354 

»    a    •    . 

• .  • 

2.321 

4.642 

3.562 

3.615 

3.5S 

1.937 

9,132 

2.846 

7.06 

4.817 

4.92 

4.74 

2.5 

12.16 

2.396 

4.244 

3.043 

3.219 

3.167 

1.75 

a  136 

2. 

4.709 

3.167 

-    .     i    « 

.... 

.... 

«... 

1,362 

3.317 

2.517 

.    ♦    t    ♦ 

.... 

.... 

.... 

1.66 

3.304 

2,552 

2.742 

3.096 

1.008 

6846 

2.267 

6.15 

4.S12 

4.425 

4371 

2.395 

lL19i 

1.717 

3.092 

2.333 

2.577 

2.242 

1.056 

5.875 

1.005 

2.958 

2,441 

1.891 

2.158 

0.863 

4.912 

1,625 

4.337 

3. 383 

3,183 

3.467 

1.162 

7.812 

gnhiVr  round  the  column,  raakiuflf  a  separation  between 
the  hypotrachelion  and  the  re*st  of  the  shaft.  By  a  mean 
of  several  examples,  the  projection  of  the  face  of  the 
abacus,  from  the  axis  of  the  column,  is  equal  to  0,565 
of  a  diameter  of  the  column. 

A  remarkable  circumstance  in  some  of  the  Grecian 
Temples  in  Sicily  and  Italy  de*;erves  to  be  mentioned; 
viz,  that  the  diameter  of  the  coltjmn  at  the  hypotrache 
lion,  is  considerably  contracted,  and  the  echinus  seems 
to  rest  on  the  top  of  a  row  of  leaves  which  crowns  the 
shafl.  It  is  dilficult  tn  account  for  this  caprice,  which 
can  hardly  be  reconciled  with  any  principle  of  f^ood 
taste,  as  it  destroys  that  api^earance  of  Ktren^th  which 
should  be  tlie  inseparable  quality  of  a  column. 

The  shafts  of  the  Grecian  columns  have  been  shown  Dimmntfo* 
to  diminish,  invanably,  from  bottom  to  top  ;  a  practice  of  the 
supposed  lo  have  been  drawn  from  the  law  observed  by  *'•*"• 
Nature  in  the  formation  of  the  bodies  of  trees.  Now, 
if  columns  were  to  be  viewed  from  an  infinite  distance, 
there  is  no  reason  why  short  and  tall  columns,  of  one 
and  the  same  Order,  when  employed  for  the  sup- 
port of  buildin«;s  of  similar  forms,  should  not  them- 
selves be  similar  bodies  ;  in  wh'^ch  case  the  upper  and 
lower  diaroett-rs  would  always  bear  a  constant  ratio  to 
each  other,  or  to  the  lenc:th  of  the  shaft ;  but  on  account 
of  the  apparent  diminution  of  objects,  when  elevated 
above  the  eye,  it  is  evident  that  this  constant  ratio  oug'ht 
not  to  subsist  if  the  apparent  forms  of  all  columns,  of 
the  same  Order,  are  to  be  similar  when  the  eye  is 
situated  at  the  same  distance  from  a  lofty  as  from  a 
short  column,  and  in,  or  near  a  horizontal  plane  passing 
throug^h  its  foot ;  and  it  is  also  evident,  that  the  dif- 
fercnce  of  the  upper  and  lower  diameters  should  be  less 
as  the  height  of  the  column  increases,  on  account  of  the 
greater  diminution  which  the  upper  part  of  the  taller 
object  will  experience.  It  is  for  this  reason  Vitruvius 
recommends  that  the  upper  diameter,  which  he  makes 


cal  direction,  is  nearly  an  inverted   frustum  of    equal  to  five  sixths  of  the   lower,  when   the  column  is 

not  more  than  fifteen  feet  high,  should  be  seven-eighths 
of  the  lower,  when  ihe  column  is  fifty  feet  high.  In 
these  extreme  cases,  the  differences  of  the  upper  and 
lower  diameters  are  one-sixlh  and  one-eighth  of  the 
latter  respectively;  and  if  we  assume  the  menu  height 
of  the  shaft  of  a  Doric  column  to  be  4.5  diameters,  the 

_. differences  of  the  senii-diameters  at  top  and  bottom  will 

tit  more  horizontal  grooves,  generally  rectaa-    be  5*^  and  ^  of  the  lengths  of  the  shafls  respectively 

2  ai  2 


L»ut  rounded  abruptly  at  the  upper  extremity ; 
T  extremity  is  surrounded  by  three  or  four  annu- 
ecling  from  it.  having  their  upper  and  lower 
either  horizontal  or  inclined  upward  from  their 
tremitics,  and  having  their  exterior  faces  either 
Of  parallel  to  a  tangent  drawn  to  the  echinus 
fool.     At  a  short  distance  below  the  echinus  is 


m 
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Form  of  the 
shaft. 


But,  whatever  propriety  there  mav  be  hi  these  roles, 
and  Vitruvius  professea  to  follow  those  given  by  the 
Grecian  Architecta,  it  does  not  appear  that,  in  practice, 
the  latter  puld  much  attention  to  them  ;  for,  of  sixteen 
examples  of  the  Grecian  Doric  Order  which  we  have 
compared  together,  we  find  that  the  difference  between 
the  upper  and  lower  diameters  of  the  shaft  Taries  from 
one-fifkh  to  one-third  of  the  lower  diameter,  and  the 
mean  of  all  was  one-fourth  neariy.  But  as  this  mode  of 
expressing  the  diminution  does  not  Indicate,  what  seems 
to  be  the  most  important  point,.ots.  the  obliquity  of  the 
side  of  the  shaft  to  the  axis,  supposing  the  former  to  be 
rectilinear,  which  is  neariy  the  case;  we  have  compared 
the  excess  of  the  lower  above  the  upper  aemidiameter 
with  the  length  of  the  shaft,  and  we  have  fbond  that,  when 
the  columns  were  between  fifteen  and  twenty  feet  high, 
the  diminutions  were  from  ^  to  y^  of  the  height  of  the 

shaft,  and  the  mean  was  j^;  when  they  were  between 
twenty  and  thirty  feet  high,  the  diminutions  were  from 
•j^  to  3I9,  and  the  mean  was  -^ ;  and,  wh^  between 
thirty  and  fifty  feet  high,  (leaviiig  put  one  example  in 
which  the  diminution  was  only  ^)  the  diminutions 
were  from  t^  to  ^^  and  the  mean  was  ;^ ;  from  all 
which  it  appears,  that  nearly  the  same  diminution  was 
given  to  the  highest  as  to  the  lowest  columns ;  of  the 
intermediate  columns,  two,  whose  heights  were  equal, 
differed  in  their  diminutions  as  much  as  £i  ^^^  ST 
EiQier,  then,  no  Optical  principle  wa9  adhered  to  in 
giving  the  diminutions,  or  they  must  have  been  regu- 
Uted  by  the  situations  of  points  of  sight  which  we  have 
i\  not  now  in  our  power  to  ascertain^  The  variation  of 
the  diminution  00  account  of  the  point  of  sight  being 
very  near  the  column  is,  however,  of  little  consequence ; 
for  as  is  observed  by  Sir  William  ChiMnbers,  the  near- 
ness of  the  object  renders  the  image  thereof  indistinct, 
and,  consequently,  any  small  alteration  .impercep^ 
tible. 

It  has  been  said  that  the  outline  of  a  section  of  the 
shaft,  passing  through  the  axis,  is  a  curve  concave  to- 
wards the  axis.  TU9  form  is  alluded  to  by  Vitruvius 
when  he  describes  the  column  as  having  a  swell,  or  en- 
tasis, in  some  part  of  its  length.  His  Commentators, 
however,  are  not  agreed  whether  he  means  that  the 
middle  part  of  the  shaft  should  be  greater  in  diameter 
than  the  bottom,  or  whether  the  section  should  diminish 
from  bottom  to  top,  so  that  each  side  may  be  in  a  curvi- 
linear direction,  presenting  its  concavity  to  the  axis, 
which  would  give  the  appearance  of  a  swell.  Palladio 
felicitates  himself  upon  the  former  idea,  l>ut  the  mea- 
surements of  all  the  ancient  examples  have  confirmed  the 
general  opinion,  which  is  in  favour  of  the  latter.  The 
only  argument,  if  it  may  be  called  one,  which  could  be 
offered  in  support  of  the  other  is,  that  a  timber  column 
compressed  by  a  weight,  acting  in  the  direction  of  its 
length,  would  swell  out  near  Uie  middle  before  break- 
ing, and  it  is  conceivable  that  some  observation  of  this 
fact  may  have  suggested  the  idea  of  giving  to  columns 
a  similar  swell,  to  men  who  were  bent  upon  copying 
Nature  even  in  her  deformities  ;  but,  to  give  such  an 
appearance  as  an  ornament  is,  evidently,  one  of  the 
greatest  abuses  of  principle  into  which  a  depraved  taste 
can  fall,  and,  except  something  like  it  which  occurs  in  a 
few  of  the  Egyptian  examples,  it  was  reserved  for  an 
Age  later  than  that  of  the  Greeks  to  incur  the  reproach 
of  such  deviations  from  propriety. 


The  curvature  of  the  outline  of  the  ahaftrltai 
to  have  been  given  from  some  reAnad  pcrasptio 
the  Greeks  might  have  had  on  the  iulijeet  df-4t 
rent  diminution  of  obj^  on  aceouM.oC  flliii 
above  the  eye ;  and  Vitruvius  secoM,  ia\(t^iik 
was  intended  to  correct  that  appeveni  4taiMi 
some  way  or  other.  The  Ronaa  authoc'dpfp. 
plain  himself  upon  this  subject,  bet  modem  «itf 
entertain  the  same  opinion,  found  it  om^ttim'} 
stance,  that  the  sides  of  the  shafts  of  oohvpn 
are,  accurately,  either  cylindrical  or  eoBiGiri„(in 
cause  with  which  we  aro  not  well  aeqiiftiii|k|«, 
to  the  eye,  the  form  of  curves  whope.-ttNif 
toward  the  axis ;  this  appearance  coaveyiaff  ep 
weakness,  the  Ancients  might  have  attemptWJt9 
it  by  giving  them  a  convex  form  on  tlHi,(iEii 
order  to  make  them  appear  conical.  IF  we  Mp| 
the  Greeks  had  this  notion,  it  must  be  ofowd  J 
did  not  always  confine  themselves  to  the  mm 
tion  of  the  concave  figure ;  for  they  made  Ih9 1 
some  of  their  columns,  as  those  in  the  Tfif 
P»stum,  to  curve  so  much  as  to  appear  ,^f|gy 
convex ;  and  this  inclines  us  to  favour  aiiothffr 
which  is,  that  the  curvature  of  the  profile  iwi  p 
imitation  of  the  forms  of  certain  trees.  , ,  •   •  1 1:1*  1 

The  apparent  concavity  of  the.  conieaLi||li| 
eolumn  is  a  foct  of  general  ob8ervatioi>,:bi|i.M'i 
riance  with  the  form  d^rmined  by  the..nilcw,cif,; 
tive,  and  no  satisfactory  reason. has  yet  .be<|p,j 
for  it  The  opinion  at  present  reoeivedi^  Ifei^ 
be  the  result  of  an  erroneous  judgment  «bicl|  I 
makes  of  relative  magnitude,  when  bodifi  -Afj 
sixes  are  presented,  at  the  same  time,  to  tb^  43 
the  entablature  and  stylobata  of  a  building.jm^ 
ceptions  of  magnitude  which  cause  tb^  wivU 
between  them,  viz.  the  shaft  of  the  coluovw  M 
leas  than  it  is  in  reality.  This  explanatUw^jh^. 
some  objections,  and  we  venture  to  suggfift  ^ 
ing,  which  has  the  advantage  of  being  less^MciM 
When  we  direct  the  axis  of  the  eye  to  tbe^jnifj 
tall  column,  the  organ  accommodates  itselJJ  tpi 
tance  of  that  part  of  the  object  in  order  iQ  ^ 
tiiictness  of  vision,  and  then  the  oblique  penfcilp 
from  the  upper  and  lower  parts  of  jtbe  ;Qqlufpo 
so  accurately  converge  on  the  retina ;  hfiipe  , 
certain  degree  of  o^curity,  which,  alwayf  mf 
perception  of  greater  magnitude  than  woflt^ 
duced  by  the  same  object  if  seen  more  distinctl 
same  explanation  may  serve  to  accounit  ^MT  t 
known  fact,  that  the  top  of  an  undiovnished 
appears  so  much  broader  than  the  l)ody  o£,  }$M',t 
which,  in  this  case,  may  be  added  some  prejttijb 
mind,  caused  by  our  more  frequently  ,ooupu 
other  objects,  as  trees,  which  taper  towards  4h 
extremities.  .  i  . .. 

Vitruvius,  in  the  lid  ChapUr  of  the  IIIAAl 
aiders  that  the  diameters  of  columns  at  .t|^  1 
buildings  appear  smaller  than  those  of  thq  i^U^ 
columns  in  the  peristyle,  on  account,  as  he  S9y% 
being  more  surrounded  by  the  air ;  that  is,  piol 
account  of  the  columns,  in  one  case,  being  leiBB 
a  bright  ground,  and,  in  the  other  case,  age 
walls  of  the  building,  which  being  behind  tbfi  cc 
are  generally  in  shadow:  and,  in  order  j^,fO^ 
for  this  Optical  diminution,  lie  recomnien^f;  thi 
columns  to  be  made  thicker  than  the  latter  bij 
diameter.     Thia   rule  is,  no  doubt,  di^wn^.i 
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^neral  practice  of  the  Greek  artists,  who  in  the  Temples 
of  Theseus  and  in  the  Parthenon  have  made  the  columns 
Bl  the  angfles  to  exceed  in  diameter  the  intermediate 
columns  by  -^  and  ^^  of  a  diameter  respectively.    Vitru- 
Tius  0J50  directs  that  the  columns  between  the  anlae 
before  the  pronaos  should  be  lesi  in  diameter  than  those 
of  the  peristyle,  or  colonnade  surrounding  the  Temple, 
for  a  similar  reason.    But  there  is  a  difference  of  opinion 
among^  modern  artists  concerning'  the  tipparenl  mag-id- 
tudes    of  columns   which   are    seen    against   a   brig^ht 
ground  ;  to  some  eyes  ihey  appear  larger  than  those 
wen  against  a  dark  ground,  thonj^h  the  former  is  con- 
sidered as  the  more  cfeneral  case,  and  these  opposite 
deceptions)  admit  of  explanation  from  Optical  principleR* 
JBoth  opinions  may  be  confirmed  by  the  practice  of  the 
Aactents,  since,  Ihon^h  it  was  generally  the  case,  they 
did  not  always  make  the  ani^uljir  columns  thicker  than 
the  others;  and  in  the  Temple  of  Minerva  at  Syracuse, 
the  columns  of  the  pronaos^  which  must  have  been  seen 
ag^iast  a  dark  ground,  are  thicker  than  those  which  sur- 
round the  Temple,  contrary  to  the  precept  of  Vitruviua, 
and  to  what  we  observe  in  many  other  buildings. 

Other  reasons  may  be  olfered  lo  jusify  tliese  rules 
of  Vitruvius ;  first  the  ang-ular  columns  should  be 
thicker  I  ban  the  others  in  order  to  g'ive  ihom  more 
strength,  where  greater  strength  is  reqtiired  ;  secondly, 
the  columns  between  the  ant^e  should  be  more  slender 
than  those  of  the  peristyle,  not  only  because  they  have 
kfls  weight  to  support,  but  also,  because  they  wiU 
thereby  have  a  greater  apparent  distance  in  perspective. 
It  laay  be  observed  here  that  these  interior  coluiuns 
Were,  by  tlie  Ancients,  placed  not  exactly  opposite  those 
of  that  part  of  the  peristyle  which  was  in  front,  in  order 
tfcat  they  might  not  be  entirely  concealed  by  the  latten 

•  The   architrave   is   plain,  and   its   face  is   situated 
nearly  vertically   over  the   circumference  of  the    foot 
of  the  column,  though  some  examples  exist  in  which 
^bia  is  not  the  case;    in   the   Portico   of  Philip,   the 
fa«  of  the  architrave,   if  produced  downward,  would 
^Utthe  front  of  the  shaft  ol  tlie  column  about  the  mid- 
dle of  its  height;  and.  in  the  Temple  at  Paestum,  it 
Elands  over  the  circumference  of  the  top  of  the  shaft, 
'^bovc  the  facia  of  the  architrave  is  a  plain  rectangular 
^Ilel  which  serves  to  mark  the  separation  of  this  mem- 
*^^r  from  the  frize. 

It  seems  to  have  been  the  intention  of  the  Greek 
^^'tti&ts  to  consider  the  exterior  faces  of  the  triglyphs  as 
^^inciding  wnlh  the  genera!  face  of  the  frize,  and  to  con- 
sider the  metopes  as  sunk  within  it ;  tor  in  the  best  ex* 
^^Inplcs  of  the  Order,  such  as  the  Temples  of  Theseus 
^nd  of  Minerva,  at  Athens,  the  faces  of  the  trigiyphs  are 

*  ■!  a  vertical  plane  coinciding  with  that  of  the  architrave 
*^ early,  and  the  nietopes  are  in  a  plane  parallel  to  that 
^^f  tlie  architrave,  and  distant  from  it,  towards  the  axis, 
^^lioiit  one-twentieth  of  the  diameter  of  the  column. 
T^here  are  some  exceptions,  however,  to  this  disposition  ; 
*<*r  in  the  Temples  at  Selinus  and  at  .'Egesta,  in  Sicily, 
^»d  of  Apollo  at  Delos,  the  faces  of  the  metopes  are  in 
^fce  same  vertical  plane  as  that  of  the  architrave,  and 
^liose  of  the  trigiyphs  project  before  it.  The  breadth  of 
^lie  iriglyph  is  nearly  an  arithmetical  mean  between  half 
^he  upper  and  half  the  lower  diameter  of  the  column, 
^od  is  divided  into  three  vertical  parts,  each  of  which, 
Called  by  the  Greeks  meros^  is  formed  into  three  sides, 
of  which  one  is  parallel  to  the  front,  and  the  others 
tkiake  angles  with  it  equal  to  those  between  the  sides  of 
a  regidar  octagon,  mt  that  there  are  left  two  channels 


between  the  three  parts ;  the  middle  of  a  triglyph  is  Part  L 
made  to  correspond  with  the  axis  of  each  coliunu.  but 
the  exterior  edges  of  the  two  extreme  trigiyphs  are  placed 
close  to  the  extremity  of  the  fri^e.  This  may  be  con- 
sidered as  universal  in  the  Grecian  Doric  Order;  the 
only  exception,  perhaps,  being  in  the  hexastyle  Temple 
atPffistum,  where  the  centres  uf  the  extreme  trigiyphs 
correspond  with  the  axis  of  the  columns  at  the  angles. 

The  metopes  are  nearly  equal  in  breadth  lo  the  height 
of  the  frize ;  consequently  they  are  nearly  of  a  square 
form^  though  the  practice  is  not  universal ;  and  this 
equality  of  bread th^  together  with  the  disposition  jyst 
mentioned,  of  the  extreme  trigiyphs,  is  the  cause  why  the 
interval  of  the  two  columns  nearest  to  each  angle  of  the 
building  h  always  less  than  that  between  any  two  of  the 
other  columns.  On  the  flanks  of  the  building,  as  well 
as  on  the  front,  a  triglyph  is  placed  close  lo  the  angle,  so 
that,  at  each  angle,  two  trigiyphs  come  together;  a 
circumstance  which  is  at  variance  with  the  idea  that  the 
trigiyphs  represent  the  ends  of  beams  placed  across  the 
building,  since  two  such  beams  could  not  have  their 
extremities  visible  on  both  faces,  as  has  been  before 
observed. 

An  opinion  has  been  entertained  that  the  Greek  Distribution 
artists  aimed  at  perfect  regularity  in  the  dimensions  and  oi  '^etri- 
disposition  of  the  trigiyphs  and  metopes,  and,  conse-  SvP"**  ^* 
queully,  in  the  magnitude  of  the  iutercolumniationSp 
which  were  limited  by  the  necessity  of  having  a  triglyph 
to  correspond  with  each  column,  and  either  one  or  two 
over  each  interval  between  the  columns*  It  has  been 
supposed  that  those  persons  considered  it  indispensable 
that  the  breadth  of  the  trigiyphs  should  be  invariably 
equal  to  half  a  diameter  of  the  coltimn,  and  that  the 
metopes  should  be  perfect  sqvtares.  In  consequence  of 
I  his  opinion,  no  small  embarrassment  has  been  felt  m 
distributing  tlie  several  parts  of  an  edifice  which  was  to 
be  constructed  according  to  this  Order;  and  the  forma- 
tion of  a  Doric  design,  in  which  all  the  conditions  shall 
be  fulfilled,  has  been  considered  as  a  Mathematical  pro- 
blem  of  great  intricacy.  But  the  works  of  the  Greek 
Architects  do  not  indicate  that  any  such  perfect  regula* 
rity  was  attained  in  practice.  The  triglyph  at  the  angle 
is  frequently  made  wider  than  the  others;  and,  in  the 
most  sypcrb  building  of  antiquity,  the  Parthenon  itself, 
all  the  nietopes  are  not  complete  squares;  the  three  of 
them  nearest  to  each  extremity  of  the  front  haviiig 
greater  breadth  than  height,  in  order,  no  doubt,  to  gaiu 
a  small  increase  in  the  correspond! ugintercolumniations^ 
for  the  convenience  of  j)ersons  passing  between  the 
columns.  In  some  of  the  ancient  Grecian  Temples,  it 
appears  that  the  spaces  between  the  trigiyphs  remained 
unclosed;  in  proof  of  this  it  has  been  observed  that  in 
the  Iphigenia  in  Tauris  of  Euripides,  Pylades  proposes 
to  Orestes  to  enter  the  Tt- mple  through  those  spaces. 
These  apertures,  which  must  have  been  in  the  entabla- 
ture over  the  walls  of  the  cclla,  were,  probably,  as  is 
observed  by  Lord  Aberdeen,  ibr  the  purpose  of  giving 
light  or  air  to  the  interior;  or  it  might  be  that  the 
Temple  was  left  in  an  unfinished  state. 

It  has  been  shown  that  the  Doric  frize  is  sometimes 
ornamented  with  sculptured  figures;  and  of  these  the^ 
best  specimens  are,  perhaps,  found  in  the  Temples  ot 
TheseuH  and  of  Minerva  at  Athens,  One  peculiarity  in 
the  design  of  the  Greek  sculptured  frixes  deserves  to  be 
noticed,  viz.  that  where  sitting  fissures  arc  introduced, 
the  height  of  tliem  is  equal  to  that  of  the  standing 
figures,  so  that,  if  the  former  were  to  rise  from  their 
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ABCHITECTUBB. 


The  corona 
or  cornice. 


Arcbitec-   seats,  they  coaldnot  be  contained  in  the  frize ;  this  was 
ture.       probably  done  to  avoid  leaving  unoccupied  that  part  of 
^^v^"^  the  frize  which  would  be  above  the  head  of  the  sitting 
figure.     A  proof  that  in  sculpture,  as  well  as  in  Archi- 
tecture, the   Greeks  sometimes   sacrificed  Truth  and 
Nature  to  the  production  of  a  rich  efftcL 

Above  the  frize  is  a  course  of  masonry  which  seems 
to  support  the  corona,  and,  on  that  accoiint«  is  called 
the  bed-moulding  of  that  member ;  it  is  generally  divided 
horizontally  into  two  faciae,  both  of  which  project  be- 
yond the  faces  of  the  metopes  and  triglyphs,  being 
broken  vertically,  at  intervals,  so  as  to  form  such  pro- 
jections ;  and  those  parts  which  are  immediately  above 
the  triglyphs  are  called  the  capitals  of  those  ornaments. 
The  corona,  properly  so  called,  which  forms  tlie  prin- 
cipal member  of  the  cornice,  is  a  course  of  masonry 
placed  above  the  bed-moulding ;  and,  fit>m  a  mean  of 
several  examples  of  this  Order,  we  find  that  its  projec- 
tion firom  the  axis  of  the  column  ia  equal  to  0.S82  of  a 
diameter  of  the  column,  or  0.426  of  a  diameter  firom  the 
face  of  the  frize  or  of  the  architrave.  The  soffit,  or  under 
surface  of  the  corona,  is  generally  formed  in  an  inclined 
plane  both  on  the  faces  and  flanks  of  the  building,  the 
outer  extremity  being  the  lowest  The  mutnles  are 
thin  plates  applied  to  the  sofiit  of  the  corona^  both  over 
the  triglyphs  and  over  the  middle  of  the  metopes  ;  they 
are  of  a  rectangular  form ;  their  length,  in  tlie  direction 
of  the  face  of  the  building,  is  equal  to  that  of  the  capital 
of  the  triglyph,  and  their  breadth  equal  to  the  projec- 
tion of  the  corona  beyond  that  capital.  From  their 
under  surfaces  are  suspended  three  rows  of  conical  or 
cylindrical  or  sometimes  trochoidal  gutt»,  or  drops,  each 
row  being  parallel  to  the  fiice  of  the  building  and  con- 
taining six  drops.  One  row  of  similar  drops  is  attached 
to  the  under  surface  of  a  block,  to  which  the  name  of 
regula  is  given,  and  which  is  placed  under  each  triglyph 
against  the  face  of  the  architrave. 

Over  the  front  and  rear  faces  of  the  building,  a  fillet 
or  some  small  moulding,  above  the  plain  face  of  the 
horizontal  corona,  forms  the  termination  of  the  Order : 
the  inclining  sides  of  the  pediment  consist  each  of  a 
plain  member  similar  to  the  corona  with  a  fillet  above, 
and  over  this  is  a  large  moulding,  generally  in  the  form 
of  a  cymatium,  but  sometimes  of  an  echinus,  which 
being  the  crowning  member  of  the  building,  has  the 
name  of  epitithedas.  This  moulding  in  some  cases, 
perhaps,  returned  along  both  flanks  in  horizontal  direc- 
tions, and,  consequently,  formed  the  summit  of  the 
Order  on  those  parts ;  but,  in  the  Parthenon  it  only  ex- 
tends a  little  way  on  each  flank  and  terminates  in  a  lion's 
head.  Over  the  cornice  of  the  flank  is,  in  this  case, 
a  row  of  fleiirons,  at  intervals  from  each  other,  extending 
from  fi-ont  to  rear  of  the  building. 

The  fillet,  or  the  curvilinear  moulding,  at  the  upper 
part  of  the  corona,  has  its  under-surface  generally  exca- 
vated so  as  to  form  a  bird's-beak  ;  this  practice  was,  pro- 
bably, in  some  measure  intended  to  prevent  the  rain 
from  the  upper  part  of  the  building  flowing  down  upon 
the  part  below ;  but  it  is,  besides,  supposed  to  have 
been  dictated  by  the  wish  to  produce  a  great  contrast 
between  the  light  and  shade,  in  preventing  any  reflected 
light  from  falling  upon  the  part  in  shadow,  which, 
afterward,  arriving  at  the  eye,  would  diminish  the 
obscurity. 

With  respect  to  the  antse  pilasters,  in  the  Doric  Order, 
we  find,  from  the  Greek  examples,  that,  except  where 
the  pilasters  are  placed  on  the  pavementof  the  Temple, 


Doric 
pilasters. 


which  is  higher  than  that  of  the  peristyle*  ike  ] 
are  of  the  same  height  as  the  colamna  of  tiie  pe 
they  are  rather  less  in  breadth  than  the  diMM 
those  columns,  and  the  bread tlis  at  top  and  bot 
equal.  Instead  of  an  echinus,  similar  to  tltosf 
capitals  of  the  columns,  there  are,  in  some  es 
three  plain  fiiciss  formed  at  the  tc^  of  the  pili 
which  the  upper  one  projects  over  the  she/l  ab 
as  much  as  the  abacus  c^  a  column  prcjecte  o 
top  of  its  shaft,  and  its  under-surfaee  is,  usm 
cavated  upward  so  as  to  form  a  groove  aJoii|^  i 
and  flanks  of  the  pilaster.  In  other  examplcst  a 
Athenian  Temples,  the  upper  facia  is  formed  ui 
ings  the  sections  of  which  are  curvilinear,  and  the 
surfaces  of  some  of  these  are  also  excavated,  ofr 
as  to  give  to  the  mouldings  the  bird's-beak  fi>riB 
thickness  of  the  ants  pilasters  in  flank  is  ebon 
to  half  the  diameter  of  the  eolumns  in  the  sftOM 
ing :  greater  thickness  than  this  would  have  nwi 
appear  too  heavy. 

The  pilasters  being  of  equal  breadth  mt  t 
bottom,  while  the  columns  diminish  in  diameter  i 
it  is  evident  that  if  the  former  were  equal  in  bn 
the  lower  part  of  the  column,  they  would  appen 
than  the  columns ;  and  this  effect  would  be  iD 
when  the  pilasters  were  viewed  obliquely  on-  acq 
the  diagonal  breadth  being  larger  than  that  of  tl 
These  circumstances  justify  the  rule  given  by  Vii 
and  which  the  Greek  artists  have  uniformly  adhe 
va,  to  make  the  breadth  of  the  pilaster  rather  le 
the  diameter  of  the  column  adjacent  to  it,  fat 
doing,  they  both  appear  to  the  eye  of  equal  mgi 
In  contemplating  the  examples  that  remain 
Order,  in  Greece  and  Sicily,  we  find  that  its  prof 
were  various  in  respect,  first  to  the  ratio  betw 
height  of  the  column  and  its  diameter ;  secondl] 
degree  of  diminution  of  the  shaft ;  thirdly,  to  U 
between  the  height  ai  the  capital  and  the  dian 
the  column,  and,  lastly,  to  the  height  of  the  ental 
Various  efibrts  have  been  made  to  determine  the 
of  antiquity  of  any  example  by  the  proportions 
columns  in  some  or  all  of  these  respects ;  but  tl 
thing  certain  is,  that,  in  general,  the  oldest  coiuo 
those  the  heights  of  which  are  the  least  muitiplei 
diameters  of  their  shafts ;  the  other  conditk>as  i 
variable  to  ser^e  for  the  establishment  of  a  gener 

The  practice  of  embellishing  the  Grecian 
Temples  by  painted  ornaments,  may  be  inferred  fii 
description  we  have  given  of  those  on  the  Parti 
and  we  have  only  to  add  that  this  practice  ae< 
have  been  very  general.  The  traces  of  the  pai 
are,  now,  nearly  obliterated,  but,  from  what  hai 
discovered,  it  is  evident  that  the  greatest  pains  ha^ 
taken  in  executing  the  outlines  of  the  omanient8« 
have  been  drawn  by  masterly  hands.  We  cannol 
ever,  avoid  contrasting  this  species  of  embellis 
with  that  executed  in  the  marble  itself;  the  foruft 
long  since  vanished,  while  the  latter  remains  an  i 
monument  to  the  talent  of  the  artist 

From  the  examples  that  have  been  given  of  Ti 
constructed  by  the  Greeks  according  to  the 
Order,  we  perceive  that  the  essential  fbims  i 
nearly  the  same  as  those  of  the  Doric  Order*  be 
the  dift'erence  in  the  proportions  of  the  column  ai 
tablature  is  considerable.  In  order  to  make  the 
parison  with  more  facility  we  subjoin  a  Table  aim 
tliat  which  has  been  given  for  the  Doric  examples 


^menfnoos  are  in  Englmh  feet,  and  the  height  of  the  epitiihedas  ig  not  ixickuled  in  that  of  tlie  cornice. 

Height  of 
nipiial, 

1.954 


Part  r. 


Nimei^  of  Edifica. 


Height  of 
shaft. 


Htfighl  of 


Mioerra  Polias  at  Athens* . , . .  22.76         1 3U       M  08 

Erectheus  at  Athens 19.8  1.633       0.921 

Temple  un  theIly69UsnearA.theuAl2.769       LOU       0.889 

By  taking  a  mean  of  these  examples,  we  find  that 
the  height  of  the  columns  is  8.95  times  tlie  diameter  of 
the  lower  part  of  the  shaft,  which  is  a  much  fii^her 
ntio  than  was  found  to  subsist  in  the  Doric  Order,  A 
new  member  is  introduced  ;  viz.  the  base  of  the  column, 
the  height  of  which  is  abont  equal  to  half  a  diameter  ; 
the  capital  is  altered  in  form  from  that  of  the  Doric 
Order,  though  not  in  proportion*     The  mean  lieijjht  of 

ihe  entablature,  uot  including  the  epilllhedas,  is  —  of 

the  height  of  the  column,   or  --■  of  the  height  of  the 

whole  Order,  The  heic^'hts  of  the  architrave  and  frize 
are  nearly  equal  to  each  other,  as  in  the  former  Order, 
but  that  of  the  cornice  is  about  one4hird  of  cither  of 
these,  or  one-seventh  of  the  whole  heigrht  of  the  enta- 
blature. From  all  which  it  follows  that  the  <rptieral 
effect  of  this  Order  is  considerably  lighter  than  that  of 
the  Doric. 

In  the  Temple   of  Erectheus,  and   in    thnt   on   the 

Hyssus,  the  bases  of  the  columns  consist  of  two  tori, 

of  a  semicircular  form,  separated  from  each  other  by  a 

scotia,  with  plaio  fillets  above  and  belosv ;  the   lower 

torus  rests  immediately  upon  the  pavement,  or  upon  a 

step  which  serves  as  a  general  plinth  for  all  the  columns 

of  the  building",  and  the  upper  tillet  is  joined  to  tlie 

shall  by  a  curve,  concave  outwards^  called  the  apophys^p.. 

la  the  bases  of  the  columns  of  iheErectheutn,  the  fillet 

ftbove  and  below  the  upper  torus  projects  only  as  for 

fitim  the  ax.is  of  the  column  as  the  centre  of  the  curTa- 

tme  of  the  torus  ;  but,  in  the  Temple  on  the  Ilyssus,  the 

fillet  below  tJie  upper  torus  projected  as  much   us  the 

extremity   of  the  curvature  of  the   torus   itself     The 

ftlWt  below  the  scotia  falls  verlicallj  over  the  centre  of 

*he  lower  torus,  hut  its  projection  is  greater   in  the 

Temple  of  Minerva  Polias  than  in  that  on  the  Ilyssus, 

*iiKl,  on  that  account,  the  base  of  the  former  possesses 

©eater  elegance.     In  the  Temple  of  Minerva  Polias, 

Jie  thicknesBes  of  the  upper  torus,  the  scotia,  and  the 

*«wer  torus  are,  nearly,  in  the  ratios  of  the  numbers  6, 

^.  and  8  respectively,  and  the  lower  toms  proj  ects,  from 

^a?  axis  of  the  column,  as  much  more  than    the  upper 

^Ums  as  is  about  equal  to  its  thickness ;  while,  in  the 

T'eniple  on  the  Ilyssus,  tlie   projection  was  not  above 

^alf  as   much,  and,  on  this  account  also,  perhaps,  we 

^*3Jay  be  allowed  to  prefer  the  former.     Bases*  consisting 

^^  such  members   as  wc  have  described,  are  all  called 

-Attic,  though  they  seem  to  have  been  used,  indifferently, 

«)lh  al  Athens  and  in  Asia.     The  bases  of  the  Ionic 

*:=oluians»  belonging   to    the  Asiatic  Temples,   are,    in 

general,  far  from  possessing  the  elegnnce  of  form  which 

Jiharaclcrises  those  belonging  to  the  Temples  of  Athens : 

^a  the  Temples  of  Minerva  Polias,  at   Prienc,  and  of 

•Apollo   Didymjcus,   at   Miletus,  the  lower  part  of  the 

base  of  the  column  consists  of  three  double  astragals, 

separated  from  each  other  by  two   small  scotia,  and, 

above  these,  is  a  large  torus,  nearly  equal,  in  height,  to 

all  tlie  rest  of  the  base,  and  seeming  to  crush  the  small 

laotildings  below. 

Li  the  Greek  bases  the  moukHnjrs  sometimes  are, 
aad  sometimes  are  not,  ornamented  with  sculpture.     In 
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the  Temple  of  Minerva  Polias,  at  Athens,  the  upper 
torus  is  enriched  with  what  is  called  a  guilloche ;  in 
the  Temple  of  Erectheus  and  that  on  the  Ilyssus,  it  i,s 
fluted  horizontally  :  but  this  latter  method,  by  cutting 
the  profile  of  the  principal  moulding  into  a  great  num- 
ber uf  minute  parts,  destroys  the  character  of  the  whole, 
and  is,  perhaps,  not  to  be  considered  as  the  most  happy 
refinement  adopted  by  that  ingenious  people. 

The  diminution  of  the  shaft,  or  the  ditVerence  between  The  sbaft. 
its  upper  and  lower  diameters,  is  equal  to  about  one- 
sixth  of  the  latter,  or  the  ditterence  between  the  upper 
and  lower  .semidiameters  is  ^jV  tJ^'  ^-^e  whole  length  of 
the  shaft,  (taking  the  mean  dimensions  of  the  principal 
columns  of  this  Order  in  existence,)  Consequently,  tlie 
diminution  in  the  Ionic  Ortler  is  much  less  than  in  the 
Doric,  A  section  of  the  shaft,  through  the  axis,  has  its 
sides  geirtly  curved,  and  the  surface  of  the  fehafl  is 
channelled,  longitudinally,  in  twenty-four  or  thirty 
flutes,  of  a  semicircular  or  semielliptical  form,  and  r 
plain  fillet,  equal  in  breadth  to  about  a  sixth  part  of 
the  breadth  of  a  channel,  is  left  between  every  two 
channels.  ,  l 

In  this  Order,  the  capitals  are  distinguished  by  TIvecapttiL 
volutes,  the  planes  of  which  are  parallel  to  that  lace  of  the 
building  before  which  they  stand,  except  in  the  capital 
on  the  colunm  at  each  angle  of  the  building,  which  has 
volutes  on  both  the  exterior  ftices  of  the  capital  ;  and, 
in  order  to  give  symmetry  to  the  two  sides  of  each  face, 
the  volutes  which  meet  at  the  exterior  angle  are  formed 
obliqwely  to  the  faces ;  for  this  purpose  a  projection  is 
made  diagonally  at  that  angle,  of  sucli  extent  that  the 
horizontal  distance  of  its  extremity  from  the  centre  of 
the  column,  in  a  plane  parallel  to  the  face  of  the  bnild- 
ing,  is  equal  to  that  of  the  volute  at  the  next  angles  of 
the  capital  The  volutes  being  formed  on  each  side  of 
this  diagonal  projection,  the  iwn  exterior  faces  of  the 
capitals  on  the  columns  at  the  angles  are  similar  to  each 
other,  and  to  the  firont  of  the  capitals  of  the  other 
columns :  by  this  ingenious  contrivance,  Uie  Greek 
artists  avoided  the  defect  of  presenting  the  profiles  of 
the  volutes  of  the  ang^ular  columns  on  the  side  faces  of 
dieir  buildings.  The  spiral  curves,  or  balthei,  com- 
posing the  volute*  are  double  or  trr^jlc  ;  the  principal 
one  springs  from  under  each  extremity  of  the  f^e  of 
the  abacus,  and  bends  downward,  while  the  others  hang 
in  festoons  on  the  face  of  ^le  capital,  between  the 
volutes- 

The  top  of  the  shaft  of  the  column  is,  sometimes, 
surrounded  by  an  echinus,  passing  behind  the  volutes, 
and  having  its  surfere  sculptured  with  figures  repre- 
senting oves  and  darts  ;  below  this  is  an  astragal,  and 
the  hypotrachelion,  between  the  echinus  and  astragal, 
is  ornamented  with  delicate  sculpture.  Each  side  face 
of  the  volutes  presents  the  appearance  of  two  frusta  of 
irregular  cones^  joined  together  in  the  middle,  and  sur- 
rounded by  rings  ;  and  the  abacus,  instead  of  being 
prismatic,  as  in  the  Doric  columus,  has  each  of  it&  four 
i'aces  moulded  in  the  fiarm  of  a  cymatium* 

The  architrave  is  either  plain  in  front,  or  it  is  divided  The  cnta-  • 
into  two  or  more  fadro,  of  which  each  projects  over  the  blatare. 
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ArchiCec-   cne  below  it    The  frize  and  corona  are  either  plain  or 


ture. 


Ionic 
l)ilasten. 


sculptured;  and  the  bands  which  separate  the  archi- 
^  trave  from  the  frize,  and  the  latter  from  the  cornice,  are 
formed  in  mouldings,  which^also,  are  generally  adorned 
with  sculpture.     In  some  examples,  as  in  the  Temple 
of  Minerva  Polias  at  Priene,  there  is  a  row  of  dentels 
immediately  above  the  firize,  and  over  these  comes  the 
moulding  which  forms  the  bed  of  the  corona.     In  this 
situation,  we  must  consider  the  dentels  as  representing 
the  extremities  of  the  smaller  joists,  placed  above  the 
timbers  of  the  frize,  to  support  the  covering  of  the  roof. 
The  soffit  of  the  corona  is  excavated  so  as  to  form  an 
inverted  channel,  in  a  direction  parallel  to  the  face  of 
the  building,  and  occupying  nearly  the  whole  breadth  of 
the  soffit ;  this  was,  probably,  intended  to  prevent  the 
rain  which  fell  on  the  roof  from  running  down  the  en- 
tablature.     Tlie  lower  extremity  of  tbe  face  of  the 
corona  is  in  a  horizontal  plane  passing  through  the  foot 
of  tho  bed-moulding  of  the  cornice ;  consequently,  the 
latter  member  is  concealed  from  the  view  by  the  pro- 
jecting corona,  except  when  the  spectator  is  almost  close 
to  the  building.     By  a  mean  of  several  examples,  the 
projection  of  the  corona  is  0.9  of  a  diameter  from  the  axis 
of  the  column,  and  0.41  of  a  diameter  from  the  exterior 
of  the  frize.     An  epitithedas,  generally,  in  the  form  of  a 
cymatium,  finishes  the  entablature  on  the  inclining  sides 
of  the  pediment,  and,  sometimes,  it  is  continued  on  the 
horizontal  cornices  of  the  flanks  of  the  building. 

The  antae  pilasters  employed  in  this  Order  have 
capitals  which  are  sometimes  similar  to  those  of  the 
columns,  but  without  volutes ;  in  other  cases  they  con- 
sist of  several  mouldings  either  plain  or  richly  sculptured. 
Their  bases  are,  also,  generally,  similar  to  those  of  the 
columns,  but  a  remarkable  difference  occurs  in  the 
bases  of  the  pilasters  at  tlie  Erectheum ;  the  lower 
torus,  instead  of  being  smooth  or  cut  in  concave  flutes, 
is  formed  into  a  number  of  astragal  mouldings,  like  a 
cluster  of  reeds  placed  in  a  horizontal  position.  The 
breadths  of  the  shafts  of  the  Ionic  pilasters,  like  those 
of  the  Doric  Order,  are  less  than  the  diameters  of  the 
columns,  and  they  have  no  diminution. 

It  is  said  that  the  earliest  specimens  of  the  Ionic 
Order  of  columns  were  not  in  possession  of  that  which, 
afterward,  became  one  of  its  most  distinguishing  charac- 
ters ;  viz,  the  volutes  in  the  capital ;  and  this  strengthens 
the  opinion  that  the  Order  was,  originally,  nothing  more 
than   an  improvement  on  the  Doric,  by  making  its 
columns  more  slender  than  those  of  the  more  ancient 
Order,  and  by  giving  them  bases.     The  Tolutes  might, 
subsequently,  have  been  added,  in  imitation  of  the  small 
branches  of  trees,  placed  about  the  capital  to  decorate 
the  Temple  ;  for  these,  curling  under  the  angles  of  the 
abacus,  would  easily  lead  to  the  idea  of  a  permanent 
ornament  like  that  in  question, 
lid'  ^"f  th       '^^®  opinion  most  generally  received  among  the  an- 
GrleV        t'quaries  of  the  present  day  is,  that  the  capital  of  the 
Corinthian    Columns  of  the  Corinthian  Order  is  an  improvement  on 
OrJer  some  of  those  which  crowned  the  massive  columns  of 

imperfect.  Egypt,  and  the  foliage  employed  on  the  latter,  certainly, 
in  some  cases,  resembles  that  which  adorns  the  former. 
But,  without  going  so  far  as  Egypt  for  the  origin  of  this 
capital,  we  think  we  may,  with  equal  propriety,  consider 
it  as  an  extension  of  the  principle  exhibited  on  some  of 
the  columns  at  Psstum,  the  capitals  of  which  very  much 
resemble  vases  placed  on  the  stems,  and  surrounded  by 
the  leaves  of  plants,  and  it  required  but  the  taste  of  a 
sculptor  of  the  best  days  of  Greece,  by  giving  height 


and  delicacy  to  a  Doric  member,  thus  omam 
produce  the  elegant  capital  which  adorns  the  C 
column.  However  this  may  be,  on  acooup 
small  number  of  examples  of  this  Order  remi 
Greece,  and  the  uncertainty  we  are  in«  whist 
are  to  be  considered  as  correct  specimens  of 
adopted  in  that  Country,  we  think  it  advisable 
pone  the  general  description  of  the  Order  Uli 
introduce  it  into  our  account  of  the  Roman  4 
ture,  of  which  it  forms  a  distinguished  part. 
Greek  Corinthian  examples  which  can  be  refi 
are  those  of  the  Tower  of  the  Winds,  the  i 
Monument  of  Lysicrates,  and  the  capital  of  a 
at  Eleusis.     See  plates  vi.  and  vii. 

The   hypaethral   Temples   of  the    Greeki  j 

contained  in  their  interior  two  tiers  or  Orders  or 

placed  one  above  another ;  but,  of  such  a  dif 

the  only  remaining  example,  which  is  sufficiently 

to  allow  us  to  form  an  opinion  of  the  princi 

which  it  was  regulated,  is  the  great  Temple  at  ] 

In  that  edifice  the  columns  of  both  tiers  are  of  U 

Order,  and  similarly  proportioned ;  a  plain  ar 

rests  on  tlie  abaci  of  the  lower  columns,  and  th 

columns  are  placed  vertically  over  those  below, 

height  of  the  former  is  equal  only  to  about  four-fl 

of  the   others.     We   learn   from   Pausanias  tJ 

Temple  of  Minerva  at  Tegea,  which  was  btiili 

XCIVth  Olympiad,  (about  400  years  before  Chri 

adorned  interiorly  with  two  rows  of  Doric   ci 

surmounted  by  others  of  the  Corinthian  Order 

Lord  Aberdeen  supposes,  witli  Ionic  columns 

and  Corinthian  columns  above.    Those  of  the 

peristyle  he  supposes  to  have  been  of  the  Doric 

Besides  the  three  kinds  of  columns  which  ha' 

jusl  described,  we  And,  in   that  division  of  th< 

Temple  at  Athens,  which  was  dedicated  to  Pan 

female  figures  employed  for  the  support  of  the  c 

ture.     These  figures  are  called  Caryatides,  and 

been  a  subject  of  much  inquiry  how  the  human 

was  first  employed  for  such  a  purpose.     If,  as  Vi 

intimates,  some  Grecian  artist  had  conceived  the 

of  making  the   proportions   of  the   Doric   and 

columns  the  same  as  those  of  the  human  figure 

not  unreasonable  to  suppose  that  it  might,  also 

to  an  artist,  either  Grecian   or  Egyptian,  to  c 

column  in  the  form  of  a  man  or  woman ;  the  i 

making  such  figures  serve  for  the    support  of 

tablature  would  easily  originate  in  what  must  ha^ 

the  subject  of  daily  observation,  v/z.  the  applica 

human   strength   to    the   bearing   of  burthens. 

sculpture  might,  at  Brst,  be  rude,  and,  perhs^s,  a 

the  earliest  examples  were  those  statues  which  J 

nias  saw  in  Laconia,  consisting  of  shails  of  co 

on  which  a  face  was  carved  for  the  capital,  and  i 

the  base ;  but,    in   the  progress  of  Art,  such  1 

would,  at  length,  be  brought  to  the  perfect  for 

hibited  in  the  female  statues  first  mentioned,     i 

simple  an   account   of  the   origin  of  the  pnict 

placing  human  figures  to  serve  as  capitals  was,  | 

biy,  not  agreeable  to  the  taste  of  Vitruvius,  and  1 

heightened  the  interest  of  the  subject  by  relatii 

following  circumstances  concerning  it. 

The  inhabitants  of  Carya,  in  the  Peloponnesus,  \ 
joined  with  the  Persians,  at  the  time  of  the  invaa 
Greece,  the  city,  after  the  invaders  were  driven 
the  Country,  was  taken  by  a  combination  of  the 
Greek  States,  and  the  people  were  either  put  t 
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swt>rd  or  mftHe  slaves  ;  lo  perpetuate  their  disgrace, 
r  these  statues  were  employed  in  the  bmlditig-sof  Greece, 
^  and  represented  iheir  women  in  the  condition  of  bearers 
of    burthens*       Ai^ain,    Vitruvins    asserts    that     male 
fiffures  in  the  Persian  costume  were   employed,  in  a 
similar  way,  in  a  Portico  erected  at  Sparta,  after  the 
battle  of  Plntea,   to  solemnize  the  victory  irained   by 
Pausanias,  the  son  of  Cleombrotus,  over  a  lari^e  army 
of  Persians*     Now   there  is  nothing  to  disprove  this 
latter  story,  but  we  must  not  suppose  that  male  figures 
Here   then    first  employed  for  the  snpjjort  of  an   en^ 
lablaturc  ;  &ince  we  find  that  in  Eg-ypt  the  same  prac- 
tice existed   from  ii  period  wiiich,  there  is  every  reason 
to  believe,  is  much  more  ancient  than  that  of  the  Persian 
war  in  Greece. 

With  respect  to  the  female  fic^ures  the  account  given 
by  Vitruvius  of  their  onghi  falls  to  the  ground,  as,  in 
an  inscripiion  brought  from  Athens  by  Dr.  Chandler, 
and  Cf>ntainifig  a  description  of  this  Temple,  the  figures 
arc  called  Kopai,  or  virgins ;  whence  Lord  Aberdeen 
concludes  that  they  were  intended  to  represent  the  young 
ladies  employed  in  the  celebration  of  the  Panathenaic 
~      val,  who  were   selected  from  the  best  famihes  of 

ens.     Mr  Gwilt,  in  his  Paper  on  the  ori2:in  of  the 

Oary all d es,  and  i  n  h i s  ed i  i  io n  o f  8 1 r  VY i  1 1  iam  Chat n  l)ers*s 
Arthittciure^  shows  that  they,  orip:inally,  represented 
the  virgins  who  cclebrutt-d  the  worship  of  Diana;  this 
Goddess  was,  sometimes,  called  Caryatis,  either  from 
^npm,  the  nut-tree,  into  which  Bacchus  translbrmed 
Carya,  one  of  the  danghters  of  Dion,  King  ofLaeonia, 
or  from  the  fact  mentioned  by  an  old  commentator  on 
Statins;  vi:,  that  some  virgins  who  were  celebrating  the 
rites  of  Diana,  being  threatened  with  danger,  look 
refuge  under  Ihc  branches  of  a  nut-tree  :  the  same 
cmnmentator  adds,  that  a  Temfile  in  lionnur  of  Diana 
Caryatis  was,  afterward,  erected  on  the  spot,  to  com- 
memorate the  event. 


CHAPTER  VIIL 
Comtructiwi  of  the  Grecian  Buildings, 

^e  know  but  little  of  the  mechanical  disposition  of 
^^  materials  in  the  Greek  building's;  all  that  we  can 
Tj^Jun  this  head  being  derived  from  the  short  account 
gvea  by  Vitruvius  in  the  Vllllh  Chapter  of  the  lid 
^*^)k,  and  from  the  information  of  those  travellers  who 
^**ive  had  opportunities  of  exumining  the  remains  of  the 
Cilices  we  have  described. 

Different  kinds  of  walls  appear  to  have  been  con- 
^*iicted  by  the  Greeks ;  one  of  these  is  called  by  Vitm- 
p^os  inrcrium,  and  he  says  it  is  the  most  ancient,  but, 
^m*B»  ihe  ol>sciirity  of  his  description,  there  is  great 
^Oubt  coticerning  its  nature;  some  thinking  that  the 
^cks  or  stones  were  placed  irregularly,  without  regard 
^:fc  either  vertical  or  horizontal  courses  Mothers,  and  Their 
|:>iu}ou  seems  the  mof>t  probable,  that  the  materials 
^ere  disposed  in  horizontal  courses,  but  that  care  was 
^^  lakeu  to  make  the  vertical  junction  of  every  two 
*^«icks^  in  each  horizontal  course,  fall  between  the  masses 
^t  two  bricks  in  the  courses  inimediately  above  and 
^^tow  them. 
_  Hr  dcFcribes  the  stone  walls  of  the  Greeks  as  of  three 
niOvrent  krnds :  the  firM,  called  uodomum,  has  its 
«mizontal  cuuraea  of  equal  thickuess  ;  the  second,  called 
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pseitdisodomum,  has  the  courses  of  unequal  thickness ;  Part  I. 
and  he  considers  both  these  kinds  of  wall  as  possessing  ^-^/-**^ 
great  durability.  It  does  not,  however,  appear  whether 
the  Greeks  always  used  smooth,  squared  stones  in 
masonry  of  these  denominations,  or  whether  the  same 
names  were  applied  to  it  when  the  materials  were 
roughly  hewn.  The  third  sort  is  called  efnpledum^  and 
consists  of  two  thin  walls  of  squared  stone  at  a  certaio 
distance  trom  each  other,  the  interval  between  them 
being  filled  with  fiinls  or  rubble  stones:  these  were 
disposed  carefully,  perhaps  in  horizontal  courses,  at 
least  so  that  the  vertical  joints  in  any  two  courses  were 
not  coincident ;  and  by  this  means  the  whole  was  united 
firmly  together.  The  Greeks  also  placed  bond-stones^ 
which  they  called  diatones,  at  intervals,  stretching  quit© 
through  the  wall,  from  one  face  to  the  other,  and 
serving  to  increase  the  stability  of  the  work.  The  com- 
mentators on  Vitruvins  are,  however^  divided  in  ojunion 
concerning  these  walls,  and  some  think  that  the  Greek 
isodomum  and  pseudisodomum,  were,  at  least  in  some 
cases,  of  the  kind  just  now  called  emplectum, 

The  walls  built  by  Epaminomlas  about  the  city  of 
Messene  still  remain  in  part,  and  these  are  particularly 
worthy  of  remark,  because  they  afford  an  ancient  ex- 
ample of  that  mode  of  building  described  by  Vitravius 
under  the  name  of  emplectum.  The  entrance  leads  to 
a  circular  court  63  feel  in  diameter,  in  the  interior  sur- 
face of  which  are  two  niches  of  rectangular  tbrnis  both 
on  the  plan  and  elevation,  with  projecting  sills  and 
cornices,  On  the  side  of  the  court  opposite  this  en- 
trance is  an  interior  one  which  is  divided  into  three 
parts  by  two  piers  of  masonry.  The  exterior  entrance 
was  probably  fianked  by  two  square  towers^  of  which 
the  foundations  remain;  from  these  proceeded  the  walls 
of  the  city,  which  were  strengthened  at  intervals  by 
square  and  semicircular  towers;  the  former  about  20 
feet  in  length  on  each  f^ide,  and  the  latter  aL>out  the  same 
in  diameter.  The  walls  are  9  feet  3  inches  thick ; 
they  consist  of  two  faces  of  wrought  stone  connected 
together  at  certain  distances  by  transverse  courses  of 
the  same  material,  and  the  interval  is  filled  with  rubble. 
The  towers  und  certain  parts  of  the  walls  are  crowned  by 
battlenients,  and  the  former  are  pierced  with  loop-holes 
who?fe  sides  diverge  towards  the  interior. 

The  labours  of  Messrs.  Stuart  and  Revely  have  shown  Maionrv  of 
that  the  wall  enclosing  the  cella  of  the  Pariiieuon  was  [Ij^^i^JJ^^^*^ 
formed  of  horizontal  rows  of  marble  blocks,  each  of  ^ 
which  was  equal  in  thickness  to  the  wall  itself,  and  that 
the  junctions  in  each  alternate  horizontal  course  were 
vertically  over  each  other.  And  this  was,  no  doubt,  the 
method  employed  by  the  Greeks  where  great  durability 
was  aimed  at.  The  same  gentlemen  describe  the  con- 
struction of  the  other  jiarts  of  the  Temple  as  follows, 
and  their  account  will  give  a  good  idea  of  the  prac- 
tice of  that  people  in  executing  their  finest  works.  The 
pavement  is  composed  of  sciuare  stones,  of  equal  size, 
and  the  joints  are  so  neatly  fitted  as  to  be  scarcely  dis- 
cerned. The  columns  consist  of  several  single  blocks 
placed  one  ou  another*  and  the  height  of  each  block  is 
equal  to  about  two-thirds  of  a  diameter  of  the  column* 
The  architrave  rests  merely  on  the  capitals  of  the 
columns^  without  any  fastening,  and  con*^ists  of  three 
blocks  in  thickness  and  one  course  in  height,  each  block 
reaching,  in  length,  from  the  axis  of  one  column  to  that 
of  the  next.  The  frizc  is  formed  of  one  course  in  height ; 
the  metopes  arc  thin  plates  of  stone  fixed  against  the 
face  of  the  frize,  and  the  block  of  stone  on  which  the 
2n 
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triglyphfl  are  cut  are  inserted  partly  in  the  irize.  The 
cornice  is  formed  of  blocks,  each  of  which  is  equal,  in 
extent  of  front,  to  one  mutule  and  a  tris;l)'ph. 

In  executing^  the  steps  to  their  building;8,  the  Greeks 
left  the  exterior  surface  in  the  rouf^h,  about  the  upper 
edge,  both  on  the  vertical  and  on  the  horizontal  faces ; 
this  was,  no  doubt,  intended  to  protect  the  edge  of  the 
step  from  accident  during  the  progress  of  the  building, 
and  was  smoothed  off  after  the  work  was  completed. 
A  similar  practice  was  adopted  in  other  parts  of  their 
edifices.  On  the  middle  of  the  vertical  face  of  each 
stone  forming  a  step,  a  rectangular  projection  was  also 
left,  in  order,  perhaps,  to  serve  as  a  handle  for  the  con« 
venience  of  bringing  it  to  its  position ;  this  was  after- 
wards cut  off  and  the  face  of  the  step  brought  to  a 
smooth  surface.  The  inclining  faces  of  walls  were  also 
frequently  built  in  the  form  of  steps,  by  each  course  of 
stone  projecting  beyond  the  one  above  it ;  this  was,  no 
doubt,  intended  to  enable  the  workmen  easily  to  give  to 
the  face  of  the  wall  the  required  slope,  by  cutting  off 
the  angles  of  the  courses.  In  many  unfinished  works 
of  the  Greeks,  we  fmd  the  steps  and  walls  lefl  in  the 
states  we  have  just  described. 

The  close  union  of  the  marble  blocks,  particularly  at 
the  vertical  joints,  in  Greek  buildings  has  been  fre- 
quently the  subject  of  admiration,  and  is  justly  con- 
sidered as  a  proof  of  the  care  taken  by  the  ancient 
artificers  to  ensure  the  stability  of  the  edifices  they 
raised.  In  order  to  accomplish  this  accurate  junction 
of  the  blocks  with  the  least  labour,  each  of  the  faces 
which  were  to  be  placed  in  contact  vertically,  had  its 
middle  part  hollowed  out  in  a  square  or  rectangular 
form  to  a  small  depth,  so  as  to  leave  a  raised  margin  a 
few  inches  broad  oJl  round  the  exterior;  the  surface  of 
this  was  highly  polished,  and  consequently  the  two  cor- 
responding nuii)[^insof  the  adjoining  blocks  came  closely 
t<^cther,  so  that  often  the  line  of  junction  on  the  face 
of  the  building  is  imperceptible.  By  this  practice  it  is 
evident  that  the  trouble  is  saved  of  polishing  the  whole 
of  the  two  contigruous  surfaces. 

In  general  the  Grecian  buildings  were  erected  before 
the  ornaments  in  sculpture  were  executed ;  and  it  seems 
that  these  were  always  cut  out  of  the  solid  stone,  the 
surface  of  which  had  been  previously  smoothed ;  the 
flutings  of  the  columns  were  evidently  executed  in  that 
manner,  from  the  appearance  of  some  of  the  unfinished 
buildings  ;  though,  in  some  cases,  the  flutings  may  have 
been  formed,  roughly,  on  each  block  before  it  was 
brought  to  its  place ;  and  some  persons  have  thought 
that  the  plug  in  the  axis  of  the  column,  at  the  junction 
of  every  two  blocks,  served  as  a  pivot  for  the  adjust- 
ment of  the  flutes  during  the  erection  of  the  column. 

It  is  probable  enough  that,  in  the  eariier  periods  of 
Grecian  Architecture,  the  ornaments  on  the  mouldings 
were  painted,  and  that  it  was  not  till  a  succeeding  time, 
when  considerable  progress  had  been  made  in  the  Art, 
that  the  ornaments  were  sculptured  in  the  marble.  In 
proof  of  this  it  may  be  observed  that,  in  the  capitals  of 
the  Doric  columns,  oves  and  palmettes  are  sometimes 
represented  by  painting,  but  never  by  sculpture,  whereas 
in  the  Ionic  capitals,  which  are  later  works,  such  orna- 
ments are  cut  in  the  mouldings,  witn  dilTerent  degrees 
of  delicacy  in  different  examples.  Oves,  indeed,  are 
sculptured  on  the  Doric  pilasters,  but  the  execution  of 
these  IS  bad,  and  seems  to  indicate  that  they  were  among 
the  first  examples  of  the  application  of  sculpture  to  the 
mouldings  in  the  Orders. 


The  Greek  mouldings  are,  in  genend,  elegmntlj 
turned  even  in  situations  where  luch  dclicney  may  be  ^ 
supposed  scarcely  perceptible  except  to  n  critical  eye; 
the  lower  part  of  the  echinus  for  example,  always  pr^ 
serves  a  gentle  curvature  though  it  diflera  almost  iniea 
sibly  from  a  portion  of  a  cone.  But  the  greatest  cut 
seems  to  have  been  taken  in  forming  the  bird's-besk 
moulding,  where  both  the  anterior  and  posterior  fiucs  of 
the  projecting  part  are  made  beautifully  conves,  and  the 
latter  joins  the  swelling  surface  of  the  lower  mouUlaf 
by  a  concave  turn ;  thus  causing  the  whole  to  ^— ^"p^ 
the  appearance  of  a  beautifully  undulating  cnrvaturcL 

The  Ancients  have  sometimes  formed  the  profiles  of 
their  mouldings  so  that,  to  an  eye  situated  below  themvia 
some  given  position,  they  might  appear  similar  to  the  ie» 
gular  mouldings  which  they  were  intended  to  represent. 
And,  to  obtain  a  good  effect,  the  projections  of  eren  the 
rectilinear  mouldings   were,  by  the  rules  of  OptiGis  , 
adapted  to  their  elevation  above  the  eye.     It  wae  for^ 
this  reason  the  faces  of  the  architrave  and  frise  of  sba 
Order,  were  sometimes  made  to  incline  forward  at  tksK 
top,  that,  to  an  eye  below,  they  might  appear  vertica]^. 
This  practice,  however,  is  not  general,  and  in  the  T 
thenon  the  members  inchne  back  pyramidally. 

The  upper  part  of  the  Temples^  except  those  of  I 
hypffithral  kind,  was  covered  by  one  general  roof  < 
sisting  of  two  inclined  planes,  meeting  in  a  horisontsEJ 
ridge  at  top,  and  projecting  over  the  flank  walls  of  I ' 
Temple.  The  lower  extremities  of  the  roof  we 
left  so  that  the  rain-water  might  run  off  at  every  [ 
or  else  the  corona  was  terminated  above  by  a  cymalin 
which  formed  one  side  of  a  gutter  to  receive  the 
from  the  roof;  this  water  was  discharged  througfaflr 
apertures  terminated  by  lions'  heads.  The  inclinatioos: 
of  the  sloping  sides  of  the  roof  to  the  horizon,  in  the^ 
Greek  examples,  varies  from  eleven  to  fifteen  degrees  ;s 
a  mean  of  several  gives,  for  the  angle  of  inciinataoo,^ 
12°  40',  and  the  height  of  the  apex  of  the  pediment.^ 
above  the  horizontal  cornice  is  about  one-ninth  of  the^ 
whole  length  of  the  corona  in  front 

'She  centre  of  an  hypsthral  Temple  not  being  co-  — 
vered  by  a  roof,  it  may  seem  that  the  building  must.^ 
have  presented  an  unfinished  appearance  to  a  spectator"^ 
viewing  it  in  flank,  since  a  chasm  must  appear  to  have^ 
existed  between  the  pediment  roofs  at  the  extremities  ^ 
of  the  edifice.     To  fill  up  this  chasm  it  has  been  sup-  — 
posed  that  the  four  walls  of  the  cella  were  carried  up  ^ 
vertically,  like  those  of  a  tower,  at  least  to  the  height  of  "^^ 
the   ridges   of  the  roof,  which  might  then  terminate    ' 
against  the  upper  parts  of  the  end  walls  of  the  cells. 
Tlic  whole  building  would  thus  appear  complete ;  but  it 
miLst  be  owned  that  no  traces  of  such  a  tower  has  ever 
been  observed. 

In  the  small  circular,  or  polygonal  buildings,  the  roof 
consisted  of  one  solid  stone  resting  on  the  walls,  as  may 
be  seen  in  the  Temple  of  the  Winds,  and  in  the  Choragic 
Monument  of  Lysicrates,  at  Athens.  The  inclining 
roofs  of  large  buildings  were  covered  with  rectangular 
plates  or  slabs  of  marble  placed  in  rows,  the  lower  part 
of  the  slabs  in  one  row  overlapping  the  upper  part  of 
those  in  the  next  lower  row ;  and  to  prevent  the  rain 
from  entering  at  the  side  joints,  which,  by  the  arrange- 
ment of  the  slabs,  formed  continuous  lines  parallel  to 
each  other,  from  the  ridge  to  the  foot  of  the  sloping  side, 
those  joints  were  covered  by  pieces  of  marble,  called 
apfioi^  whose  superior  surfaces  were  cut  so  as  to  form 
two  inclined  planes  meeting  in  a  ridge  over  the  joint. 
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and  whote  inAmor  sides  were  grooved  to  receive  the 
iuro  contif^oua  edg'es  of  the  plates,  which  were  made  to 
project  a  lilt! e  above  their  geaeral  surface. 

n      An  accurate  idea  of  the  form  and  proportions  of  the 
doofft&iid  windows  in  Grecian  edifices  may  be  obtained 
kom  thoae  of  the  Temple  of  Minerva  Poliari  at  Atheus, 
whfdl  &flbrd,  perhapg,  the  only  specimens  remaining  of 
the  style  of  ornament  employed  about  such  apertures 
in  the  most  finished  buildings.     The  doorway  under 
the  tetrajftiyle  portico  is  of  a  rectang^ular  form,  16. 66  feet 
bi^h,  and  7.5  feet  broad,  and  surrounded,  both  on  the 
horizontal  and  vertical  architraves,  by  plain  faciae  and 
curvilinear  mouldings,   separated  from  each  other    by 
lioes  of  beads.      The  whole  breadth  of  the  architrave 
ii  1.625  feet,  and  on  the  exterior  fuciee  are  sculptured 
elcgiuit  paterse.     Above  the  horizoutiil  architrave  is  a 
ccrvied  moulding  ornamented  with  oves,  and  over  this, 
but  separated  from  it  by  a  cavetto,  is  an  elegantly  sculp- 
tured eymatium,  which  is  supported  at  tlie  extremities 
bjr  uroamented  consoles,  conliguous  to  the  vertical  archi- 
timves  and  extending  downward  to  the  level  of  the  top 
of  th^  doorway.     Between  the  half  columns  which  are 
•tfohcd  to  the  wal!  at  the  Western  estremiiy  of  the 
X»8iple»  and  elevated  considerably  above  the  pavement* 
are  lhi*ee  windows,  each  6.375  feet  high,  3.1  feet  wide 
at  bottonu  aud  2,S62  feet  wide  at  top.    The  architraves, 
at  the  ^ides,  stand  on  a  plain  projectin*>f  sill,  and  each 
^ttremity  of  the  horizontal  architrave  is  vertically  over 
the  exterior  of  the  foot  of  ihe  jamb,     Ttie  whole  is  sur- 
founded  by  a  moulding,  whose  exterior  tillet  projects 
from  the  face  of  the  wall,  and  is  broken  at  riglit  angles 
Kbcmt  the  extremities  of  the  horizontal  architrave.     See 
pi.  vil  figs.  3  and  4. 

t  This  subject  may,  not  improperly^  be  concluded  by 
ft  desjcription  of  the  methods  of  tracing  the  several 
inouldings  employed  in  the  Grecian  Orders  ;  their  situ* 

^  ations  on  the  column  and  enlubluture  have  been  already 

I,  minted  out. 

The  outline  of  a  section  of  a  Greek  moulding  is,  in 
cAtnofit  every  case,  a  portion  of  some  conic  secuon,  aud 
to  describe  such  curves  it  will  be  only  ntfcessary  to  fix 
tapou  tlic  positions  and  lengths  of  their  axis,  and  then 
to  apply  Ihe  usual  geometrical  or  mechanicai  rules. 

The  echinus  forming  tlie  principal  feature  of  the 
I)ofic  capitoJ,  we  begin  by  considering  its  profile,  which 
ta&y  be  either  elliptical,  parabolical,  or  hyperbolical  A 
'^Cfy  elegant  etliplical  echinus  wilt  be  traced  if  we 
vmme  the  lowest  point  A,  (pi.  vii.  fig.  8.)  to  be  the 
extremity  of  the  conjugate  axis,  and  the  upper  point  B, 
iiolh  of  which  may  be  supposed  to  be  given,  to  be  one 
extremity  of  the  transverse  ;  we  may  then  draw  B  C  in 
^ay  direction  at  pleasure,  or  parallel  to  an  assumed  hue 
Jl0,  (representing  a  tangent  to  the  curve,)  for  the 
^itection  of  tlie  transverse,  and  A  C,  perpendicular  to 
it«  for  that  of  the  conjugate  ;  the  intersection  of  these 
lines*  at  C,  wiU  be  the  centre  of  tlie  ellipse.  From  the 
J^own  equation  of  the  ellipi^e  the  curve  may  then  be 
described,  viz,  by  deternnning  the  length  of  as  many 
«"  s  we  please,  and  tniuing  a  cune  line  through 

tkj  unities.     Or  it  may  be  done   by  any  of  the 

mcAoa  taught  in  elementary  books.  The  parabolic  or 
hyperbolic  echinus  may  be  determiued  in  a  similar  man- 
ner, by  assuming  the  point  B  for  the  vertex,  and  B  C 
for  the  direction  of  the  axis;  a  line  from  A,  perpendi- 
cular to  B  C,  aud  meeting  it  in  C,  will  be  a  semi- 
ordiiuite  to  the  curve  ;  which,  tlierefore,  from  the  equa- 
^  or,  by  various  other  means,  can  bo  described. 


The  large  torus  moulding  iu  the  bases  of  some  of  the 
Ionic  or  Corinthian  columns  is  sometimes  made  of  a  ' 
semicircular,  sometimes  of  a  semieUiptical  tbrm,  the 
methods  of  describiug  which  are  knovvji ;  but,  in  a  few 
case.i,  we  find  it  in  the  form  of  un  inverted  echinus ; 
which,  tlierefore  J  may  be  traced  as  above* 

The  scotia,  or  excavation  between  two  tori  iu  the 
base  of  a  column,  if  we  consider  it  as  elliptical,  may  be 
traced  in  the  following  manner*  Join  A,  B,  (]>L  vii. 
fig.  9.)  for  a  diameter,  bisect  it  in  C,  and  through  C 
draw  C  D  perpendicular  to  die  axis  of  the  column  and 
equal  to  the  given  depth  of  the  excavation  ;  C  D  will 
then  be  a  semicoujiigate  diameter,  and  the  equation  of 
the  curve  will  give  the  values  of  the  ordinates,  by  which 
it  may  be  drawn. 

For  a  cymatium ;  the  given  points  A  and  B  may  be 
joined,  (pL  vii,  fig,  10.)  and  tiic  line  A  B  bisected  in 
C;  the  vertical  line  D  C  £  may  tlien  be  draf^n  through 
C,  and  quadrants  of  ellipses  formed  as  in  the  figure,  C  D 
and  C  E  being  each  equal  to  the  semitransverdC  axis, 
aud  A  D,  E  B,  each,  equal  to  the  semiconjugate. 

It  has  been  observed  by  Mr.  Nicholson  that  the 
volutes  in  the  capitals  of  the  Grecian  lojiic  columns 
resemble  that  curve  which  is  called  a  logarithmic  spiral ; 
and,  in  fact,  from  the  best  admeasurements  that  have 
been  obtained,  of  some  of  those  volutes,  particularly 
tliose  of  tlic  Temple  on  the  llyf^sus,  and  of  the  Ercc- 
theum,  they  appear  to  differ  so  little  from  that  species 
of  cuive,  that  we  may  safely  consider  them  as  such ; 
aud,  in  describiug  them,  we  may  employ  the  rules 
usually  given  by  Geomein clans  for  thai  ptirpose  ;  that 
is,  we  may  determine  a  number  of  points  through  which 
the  curve  is  to  pass,  aiid  then  trace  it,  by  hand,  through 
them. 

A  property  of  the  logarithmic  spiral  is,  that  if  lines 
be  drawn  Irom  its  centre,  making  equal  angles  with 
each  other,  the  lengths  of  the  several  successive  lines, 
lermiuated  by  the  centre  and  curve%  arc  in  geometric 
progression.  Hence,  if  we  would  trace  an  Ionic  volute 
according  to  this  principle,  it  will  be  only  necessary  to 
know  the  whole  height,  and  the  position  of  the  centre  of 
the  spiral ;  but,  us  there  may  be  an  infinite  uwmber  of 
such  spirals  formed  with  the  same  data,  and  all  arc  not 
equally  elegant,  it  becomes  necessary  to  make  a  thoicc 
among  thern  before  the  rule  is  applied.  In  the  two  ex- 
amples above- me utiuned,  there  are  three  complete  revo- 
lutions of  the  spiral,  besides  the  circle  which  tbrms  wliut 
h  called  the  eye  of  the  volute  ;  and  to  produce  a  figure 
lesembling  one  of  these,  it  will  be  necessary  to  fix  the 
position  of  the  centre  of  the  volute  so  that  its  whole 
height,  which  we  may  suppose  to  he  given,  shall  be 
divided  by  Uie  centre  iu  the  ratio  of  about  L6  lo  1,  or 
of  S  to  5.  In  tlje  Erecthcum  that  ratio  is  1,58^  to  1, 
and  in  the  Temple  on  the  Ilyssus,  it  was  1.621  lo  I; 
the  ratio  which  we  have  chosen  is  nearly  a  mean  between 
both,  and  the  larger  space  is  to  be  above  the  centre. 

Jn  describing  such  a  volute,  tlien,  it  will  be  necessary 
to  divide  tiie  given  hciglit  in  that  proportion ;  by  this 
the  centre  is  dttertniiied  ;  then,  from  this  pLiint,  draw 
any  number  of  lines  at  pkasme,  making  equal  angles 
wiih  each  other,  au-J  find  a  mean  proportional  betvveeu 
any  tw  o  of  them  which  are  known  <}r  have  been  deter- 
mined, it  wid  be  the  length  of  tliat  line  which  is  equi* 
distant  from  both.  Thus  AB  (pi  vii.  fig*  7.)  being 
the  given  height,  aud  C  the  centre  of  the  volute,  and 
the  several  lines  CA,  C  E,  C  D,  &c.,  making  equal 
angles  with  each  other,  a  mean  proportional  between 
2n2 
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Arebltec  C  A  and  C  B  will  pve  the  lenprth  of  C  D ;  a  mean  pro- 
portional between  C  A  and  C  D  will  give  the  length  of 
'  C  E,  &c.  A  third  proportional  to  C  D  and  C  B  will 
give  the  length  of  C  H  ;  whence  other  mean  propor- 
tionals may  be  found,  and  so  on.  These  lengths  may  be 
all  determined  arithmetically  and  taken  from  a  scale  of 
equal  parts ;  or  they  may  be  determined  by  any  geo- 
metrical method,  and  a  curve  being  drawn  through  the 
extremities  of  these  lines,  will  form  the  required  spiral. 
The  interior  spiral  in  the  volute  of  the  Erectheum  may 
be  described  in  the  same  manner,  having  assumed  any 
one  point  through  which  it  is  to  pass ;  and  the  same 
thing  may  be  said  of  the  spiral  curves  which  form  the 
fillets. 

When  we  consider  the  high  state  of  the  inventive 
faculty  among  the  Greeks,  we  are  tempted  to  believe 
that  they  may  have  been  acquainted  with  some  of  the 
scientific  properties  of  this  curve  which  was,  so  many 
Ages  af\cr  they  first  used  it,  invented,  or  reinvented  in 
the  Northern  parts  of  Europe  ;  for  we  can  hardly  sup- 
pose that  they  traced  the  curve  at  random,  though  they 
may  have  adopted  it  as  an  Architectural  feature  from  a 
perception  of  its  beauty  alone. 

Several  methods  have  been  proposed  for  describing 
these  volutes  by  compasses,  on  the  supposition  that  a 
quarter  of  each  revolution  of  the  curve  line  is  a  qua- 
drant of  a  circle ;  it  is  evident,  however,  that  this  was 
not  the  method  of  the  Greeks,  since  no  part  of  their 
volute  is  circular  except  the  eye  at  the  centre  ;  and  it 
may  be  doubtful  whether  the  finding  the  centres  for 
describing  the  quadrants  is  not  more  troublesome  than 
the  strict  geometrical  method  above  shown.  If,  how- 
ever, the  method  of  circles  should  be  preferred,  that  in- 
vented by  Mr.  Goldman,  which  will  be  explained  when 
we  come  to  the  description  of  the  Roman  Ionic  Order, 
seems  the  most  perfect,  and  may  be  employed. 

With  respect  to  the  capitals  of  tlie  Corinthian  columns* 
it  is,  obviously,  needless  to  assign  any  measures  to  the 
parts  that  compose  them,  on  account  of  their  variety 
and  the  minuteness  of  their  divisions;  the  tracing  of 
them  must,  therefore^  be  left  to  the  judgment  and  taste 
of  the  artist. 


CHAPIER  IX. 

Dtjcription  and  Character  of  the  Egyptian  Edificen, 

Extent  of         The  reasons  have  been  given  why  we  began  with  an 

the  remains  account  of  the  Grecian  Architecture,  though  we  were 

ArcS'''"  willing  to  admit  that,  in  the  simplest  stale  of  the  Art, 

luro.  ^^*^  might  not  be  the  most  ancient.     We  proceed,  in  the 

next  place,  to  exhibit  a  sketch  of  what  is  known  of  the 

Architecture  of  Egypt  and  Asia  previous  to  the  time  of 

Alexander,  when  that  manner  of  building,  which  before 

seems  to  have  been  general  in  the  East,  was  partly 

superseded  by  the  more  scientific  and  elegant  styles  of 

Europe. 

Tlie  ruins  of  the  Egyptian  buildings  extend,  at  inter- 
vals, along  the  banks  of  the  Nile,  in  a  valley  fertilized 
by  its  overflowings  from  the  Island  of  Philae  near  Syene, 
in  about  the  twenty-fourth  degree  of  North  latitude,  to 
the  shores  of  the  Mediterranean,  comprehending  a  line 
of  about  five  hundred  miles  in  length ;  and  of  these 
ruins,  if  we  may  form  a  judgment  from  the  compara- 
tive rudeness  of  tlie  sculpture,  those  about  Thebes,  or. 


as  it  is  now  called  Medinet  Abou,  aituated  ia  about 
25^  4Cy  North  latitude*  are  more  ancient  than  any  of  tho  S 
others. 

Monuments  of  Architecture,  similar  to  thoot  of 
Egypt,  have  been  traced  through  Nubia  and  into  £Uuo 
pia,  as  far  as  two  hundred  leagues  to  the  South  of 
Phils.  Those  in  Nubia  are  inscribed  with  the  dianfr* 
tera  of  the  Princes  who  appear  to  have  constructod  the 
edifices  of  Thebes :  but  the  dominion  of  these  Prineei; 
perhaps,  did  not  extend  more  than  one  hundred  leagoea 
to  the  South  of  Phils,  as,  beyond  that  distance,  the  in* 
■criptions  indicate  the  names  of  Sovereigpra  unknown  to 
Egyptian  History.  « 

At  what  time  Thebes  became  the  seat  of  the  Egyptian  Ai 
Empire  is  not  known.     Osymandias  is  the  first  Sove«  tpl 
reign  whose  History  bears  any  marks  of  probability,  bBt»  ^ 
of  the  time  in  which  he  reigned,  we  know  nothing  moie  ^ 
than  that  it  must  have  been  long  anterior  to  that  of 
Homer ;  though  the  generally  received  opinion  is  that  he 
lived  2270  years  before  Christ.    According  to  Strdbo^ 
this  Prince  had  a  Palace  at  Thebes  of  great  extent ;  the 
entrance  was  by  an  immense  court,  and,  adjoinin|^  to 
this,  was  a  long  portico  with  a  roof  suppoited  by  animal 
figures ;  this  led  to  another  court  more  enriched  than 
the  first,  and  containing  three  enormous  statues.     He 
had  also  a  Tomb,  at  the  same  place,  ornamented  with 
figures  relating  to  Astronomical  subjects,  which  were  ettp- 
closed  in  a  circle  of  gold.     It  is  evident,  thereibret  < 
the  public  buildings  of  Thebes  must,  even  in  that  i 
Age,  have  possessed  great  splendour,  and  that  the  ^ 
must  have  arrived  at  considerable  perfection. 

Homer  describes  Thebes  as  a  place  of  great  i 
tude  and  importance  in  his  day.  But,  as  the  Egyptiaii^a 
cities  seem  to  have  been  without  walls,  the  hundrad^^ 
gates,  by  which  the  ancient  Poet  designates  it; 
have  been  merely  such  as  formed  the  portals  of  l 
Temples  or  other  public  buildings.  It  was  the  sa 
sor  of  Cetes  or  Proteus,  the  reigning  Monarch  in 
time  of  Homer,  who,  according  to  Herodotus, 
structed  a  strong  edifice  to  secure  his  treasures,  wfa 
were  secretly  removed  from  thence  by  the  Architect  om:s^ 
his  brother. 

About  five  hundred  and  twenty-five  years  befioce  tlM^v 
commencement  of  the  Christian  Era,  Eg^t  was  con — ^^ 
quered  by  Cambyses,  and,  from  that  time,  the  spleudoa^^ 
of  the  nation  declined;  two  hundred  years  afler  " 
it  was  again  conquered  by  Alexander  the  GreaL 
style,  however,  of  the  Temples  erected  during  the  i 
of  the  Ptolemies,  nearly  resembles  that  of  the 
ancient  ones,  and,  probably  on  account  of  the  gmt' 
durability  of  all  the  public  edifices,  it  would  not  often  be 
found  necessary  to  erect  new  ones  subsequently  to  that 
time ;  consequently,  though  the  old  manner  of  building 
ceased  to  be  practised,  little  opportunity  would  be 
afibrded  for  the  introduction  of  the  Greek  oi  Roman 
Architecture  in  the  Country,  and  this  may  account  for 
the  few  remains  of  buildings  erected  in  either  of  those 
styles  in  Egypt. 

The  expedition  of  the  French  army  into  Egypt  gam 
the  scientific  persons  who  accompanied  it,  an  c^por^ 
tunity  of  examining  the  structures  which  remain  in  that 
Country  afler  a  lapse  of,  probably,  three  thousaad 
years  ;  and  this  good,  at  least,  resulted  from  the  ezpe* 
dition,  viz,  that  we  are  become  acquainted  with  those 
remains  many  years  before  we  should  have  obtained  that 
knowledge  from  the  researches  of  solitary  travelleii^ 
who  would  not  have  had  the  means  of  accomplishing 
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■c-    vliiit  wmi  dohe   under  the   protection   of  a  powerful 
'        army-    It  ts  chiefly  from  ihe  i^reat  VVork  of  Denoti  that 
^*^  we  are  able  to  state  what  is  known  of  the  Architectural 
m     works  of  the  Egyptians  ;  thoug^h,  since  that  Work  was 
w      pulj]ishe()»  much  important  inlbrmatton  has  been  ob- 
tained from  the  researches  of  several  enterprising  indi- 
tidunis  who  have  visited  thai  Country. 
b««       Of  all  the  gjreat  Pyramids  tlie  bases  are  sqnare  ;  the 
r***  Icogth  of  each  side  of  the  larches t  is  abnnt  700  feet, 
tfid  Its  height  about  4dO  feet     On  the  sloping  surface 
are   steps  which   lead  to    the  top,  wlierc    there    is   a 
square  platform  about  30  feet  in  exlcnt  each  way.    The 
lengths  of  each  side  of  the  bases  of  the  secoad  and 
third  Pyramids  are  650  feel  and  280  feet,  respectively. 
The  height  of  the  former  is  about  400  feel,  and  of  the 
Utter  160  feet. 

I«  order  to  form   the  pile,  Ihe  sides  of  the  nalnral 

rock  upon  wliicli  it  was  founded  were  cut  in  steps  and 

the  stones  were  diLS|)oiied  about  and  upon  these,  to  the 

required  extent,  being  raised  to  their  places  by  a  very 

simple  contrivance,  which  is  described   by  Ilerodolns. 

(Euirrpe^  sect,    12^)     He   says,  they  placed    on    the 

grtjund,  under  the  block  of  stone,  two  levers,  by  which 

llic  stone  was  elevated   io  the   lower  step  ;  then   two 

other  levers  were  placed  under  it  to  raise  it  to  the  next 

step*  and  so  on,  by  which  means  the  Pyramid  served 

for  its  own  scatfold.     This  conlrivance  «hows  Miut»  in 

those  days,  the  builders  must  have  had  some  knowledge 

rfoae  of  ihe  mechanical   powers;  thoui^h,  most  pro- 

bihly,  they  depended  less   upon   maeliinery  thnn  upon 

tbe  united  labour  of  many  persons.    The  wJtole  exterior 

scfoasto  have  been  intended  to  be  faced  uidi  stone,  in 

■wh  a  way  that  each  side  nii;^^lit  lorni  a  smooth  inclined 

fslnoe:  the  revetment  wa»i  bejinn  from  tlie  ttjp  and  com- 

pleled  by  working  downward;    ant!  the  pa^j^uges  and 

^Aimbers  were  proliably  formed  as  tlie  work  advancefL 

-According  to  Herodotus,  the  hnver  part  nf  the  second 

•^amid  was  covered  with  Ethiopian  marble  of  various 

Colours. 

-    Itie   faces  of  all  the  Pyramids  are  invariably  turned 

Awards  the  four  cardinal  points  of  the  horizon  ;   the  en- 

^nacesare  on  Ihe  Northern  sides,  and  passages,  inclining 

^oirnward,  lead   to  the  chambers  where  the  dead  are 

^icpofiileiL     The  roofs  of  these  chambers  are  formed  by 

dimply  laying  long  stones  across  from  one  wall  to  the 

^Jpposite,  or  where  the  breadth  of  the  chamber  was  loo 

^real,  the  roof  stones  rested  ui>on  columns  in  the  in- 

^«rior.     The  roofs  of  the  passages  are,  in  some  cnses, 

^»^rmcd  by  laying  stones  horizontally  above  the   side 

^^alls  in  two  or  more  courses,  the  interior  extremity  of 

^ach  stone  projecting  beyond  that  helow  till  the  courses 

^^^0  each  side  meet  together  at  the  to]),  as  in  the  gallery 

^^fTirjntlius  before  mentioned.    In  other  cases,  the  roofs 

<=^onMst  of  blocks  of  granite  resting  on  the  side  walls  at 

^^ne  end,  inclining  towards  each  ulhcr,  and  meeting  in 

^^n  angle  at  the  lop. 

The  disposition  of  their  galleries  and  chambers  may 
*^e  understood  from  the  following  «lescription  of  the  in- 
^^^ior  of  the  Pyramid  raised  by  Cephrcne.s,  which  is  taken 
*  ■-om  the  account  given  by  Mr.  Belzoni,  who  lately 
*"«opencd  it. 

The  entrance  IB  on  the  Northern  sitlep  and  the  first  jjas- 
"^afc  i»  built  of  granite,  but  the  rest  are  cut  in  the  na- 
tural sandstone  rock,  wliidi  rises  above  the  level  nf  Ihe 
^isis  of  the  Pyramid;  this  passat^e  is  104  feet  long,  4 
^^l  high,  and  3.5  icet  wid** ;  it  descends  in  an  an-ile  of 
^$^t  w»d  at  llic  bottom  is  a  pnrtcuMis;  beyond  this  is  a 


horizontal  passage  of  the  same  height  as  the  first,  and      Ptrtl. 

at   the  end  of  22  feet  it  descends  in  a  dilfercnt  direc-    ^^^^^m^ 

tion,  and  leads  to  some  passages  below.     Hence  it  re- 

ascend.s  towards  the  centre  of  llie  pyrnmid  by  a  galtery 

64  feet  long,  6  feet  liigh,  and  3.5  feet  wide»  and  leads 

to  a  chamber,  which  is  also  cut  out  of  the  solid  rock. 

This  apartment  is  46  feet  long,  16  feet  wide,  and  23. & 

feet  high,  and  contained  a  sarcophagus  of  granite  8  feet 

long,  3.5   feet  wide,  and  2,2b  feet  deep  in  the  inside. 

Returning  out  of  this  chamber  to  tbe  bottom  of  the 

gallery,  there  is  a  passage  which  descends  at  an  angle 

of  26^  to  the  extent  of  48.5  feet;  at  this  place  it  takes 

1  horizontal  direction,   and  continues  so   for   55  feet, 

when  it  ascends  again  at  the  same  angle,  and  proceeds 

to  the  base  of  the   Pyramid,  where   another  entrance 

is  formed  from  the  outside.     About  the  middle  of  the 

horizontal  passage,   tliere    is  a  descent   into    another 

chamber,  which  is  32  feet  long,  10  feet  wide,  and  &.5 

feet  high. 

At  Apollinopolis  Magna,  uearEdfou,  about  20  miles  ^^«'P^«  '^ 
Sonlli  of  Thebes,  is  a  Temple,  one  -)f  the  largest  in  |;f  ^j^i'^f^* 
Egypt,  which,  at  the  same  time,  jiosscsses  considerable 
simplicity  of  cliaracter  and  remains  to  tins  day  in  ex- 
cellent preservation.  It  is  of  a  rectangular  form,  450 
feet  long  and  140  feet  wide.  The  entrance  is  in  the 
centre  of  one  of  the  short  sides,  which  is  constituted  by 
two  masses  of  building,  each  100  feet  long  and  32  feet 
wide  ;  both  are  of  a  pyramidal  form,  and  be  in  the  same 
direction,  with  an  interval  between  them  20  feet  wide, 
forming  a  passage  which  has  a  doorway  at  each  extre- 
mity. This  passage  leads  to  a  quudrungle^  140  feet 
long  and  120  feet  wide,  with  twelve  columns  on  eoch 
side  toivard  the  right  and  left,  and  eight  on  the  side  ad- 
jacent to  the  etunuice,  all  ])bced  at  a  few  feet  from  the 
walls  tosvard  Ihe  interior.  The  space  .surromuk^d  by  the 
columns  is  open  above»  but  the  passages  betwceti  the 
colunms  uud  the  walls  are  covered  by  a  flat  njof.  On 
that  side  of  the  quadrangle  which  is  opposite  the  en- 
trance is  a  covered  portico,  extending  the  wiJolc  breadth 
of  the  quadrangle,  and  45  feet  in  depth.  This  is  en- 
closed by  a  w^ali  in  the  rear  and  on  each  side,  but  is 
open  ill  front ;  it  contains  three  parallel  rows  of  massive 
columns,  six  in  each,  and  is  covered  by  a  flat  and  pon- 
derous roof,  A  doorway  through  the  rear  wall  lead-*  to 
the  body  of  the  Temple,  which  is  also  a  reclangle,  200 
teel  long  and  98  feet  broad,  enclosed  by  walls  and  co- 
vered by  a  roof  No  light  seems  to  have  been  admitted 
to  this  part  of  the  Tejnple,  except  from  the  door;  and 
an  exterior  wali  has  been  buiit  on  three  sides,  at  a  little 
distance,  leaving  an  uncovered  corridor  between  it  and 
the  walls  of  the  Temple, 

The  exterior  surface  of  the  walls  of  the  building  is 
covered  with  figures,  ami  in  the  interior  of  the  masses 
at  the  front  of  the  Temple  are  chambers  and  staircases; 
the  latter  leading  to  the  roof.  Ail  the  walls  of  the  build- 
ing incline  inwanl  Uke  the  sides  of  a  Pyrantid,  and  the 
upper  extremities,  as  well  as  the  edges  lormed  by  the 
meetings  of  every  two  faces,  are  ornamented  with  reed- 
shaped  mouldings.  The  columns  are  of  a  cyliudfical 
form,  surrounded  by  horizonlal  mouldings  at  intervals, 
like  rows  of  cordiige,  and  crowned  by  belUsliaped  cupi- 
lals  adorned  with  leaves  of  various  forms ;  and  above 
them  is  a  plain  architrave.  The  walls  of  the  Temple 
and  the  architrave  of  the  peristyle  are  crowned  by  an 
inverted  cavetto,  whose  upper  extremity  projects  over 
the  lov\er:  the  face  of  this  moulding  is  ornamented  with 
triple  reeds,  in  verlicid  planes,  at  certain  distances  from 
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Architec-    each  other,  and  the  intervals  are  filled  with  sculpture* 

^J'*-  Sec  pi.  ix.  figs.  1,  2,  and  8. 
J*^J|^*J^  The  site  of  ancient  Thebes  is  covered  with  ruins  on 
!!?K  J«^  both  sides  of  the  Nile ;  on  the  Eastctn  side  are  two 
villages,  called  Kamac  and  Luxor,  situated  about  two 
miles  from  each  other,  where  those  ruins  are  most  nu- 
merous ;  and  the  greatest  edifice  in  Eg^pt  is  a  Palace, 
or  Temple,  whose  remains  exist  at  the  former  of  those 
places.  Its  general  plan  is  one  simple  rectangle,  and 
it  consists  of  several  apartments  and  courts,  separated 
by  walls  extending  quite  across  the  Temple.  The  en- 
trance is  at  the  extremity  of  one  of  the  short  sides,  and 
in  front  are  two  masses  or  towers  of  masonry,  140  paces 
long  and  25  paces  wide,  exactly  similar  to  those  in  firont 
of  the  Temple  at  Apollinopolis.  A  passage  between 
the  adjacent  extremities  of  these  masses  leads  to  the 
first  court,  which  is  rectangular,  and  110  paces  deep. 
This  court  is  crossed  by  two  rows  of  columns,  at  the 
extremity  of  which  are  two  other  masses  disposed  simi- 
larly to  those  in  front  of  the  Temple  ;  and  a  passage 
between  th?m  leads  to  the  next  court,  which  is  78  paces 
deep,  and  entirely  filled  with  126  columns,  disposed  in 
nine  parallel  rows  across  the  Temple.  Beyond  this  is 
another  court,  containing  several  apartments  besides 
obelisks,  and  colossal  figures ;  and  lastly,  from  this  is 
an  entrance  to  a  vast  quadrangle,  nearly  square,  the 
central  part  of  which  is  surrounded  by  a  double  colon- 
nade ;  and  between  this  and  the  exterior  walls  are  the 
apartments  for  the  Priests  attached  to  the  Temple,  if  it 
was  one ;  or  for  the  Monarch  and  his  attendants,  if  the 
building  has  been  a  Palace.  Adjacent  to  this  are  many 
other  buildings  of  great  extent,  connected  with  it  by 
avenues  of  sphinxes,  lions,  and  rams,  some  of  which 
extend  as  fkr  as  1200  yards,  towards  Luxor. 

In  front  of  the  mass,  through  which  is  the  entrance 
to  the  Temple,  or  Palace,  are  colossal  statues,  and  the 
exterior  of  the  mass  is  decorated  with  paintings,  repre- 
senting battles,  sieges,  and  triumphs.  Among  the  ruins 
of  this  Palace  is  said  to  be  a  portion  of  a  building  still 
more  ancient  than  that  which  now  exists,  and  bearing 
inscriptions  indicating  the  name  and  title  of  a  King, 
whom  M.  Champollion  supposes  to  be  Osymandias 
himself. 

Near  Luxor  are  the  remains  of  another  building  of  a 
nature  similar  to  that  at  Kamac,  but  of  a  less  simple 
plan.  At  one  extremity  are,  as  usual,  two  great  pyra- 
midal masses  of  masonry,  each  98  feet  long  and  90  feet 
high,  placed  both  in  the  same  direction,  with  an  interval 
of  20  feet  between  them.  In  front  of  these  towers,  and 
on  each  side  of  the  interval  between  them,  is  an  obelisk 
of  a  pyramidal  form.  12  feet  square  and  nearly  100  feet 
high,  and  covered  with  hieroglyphics ;  and  the  interval 
forms  a  passage  leading  to  a  rectangular  peristyle  which 
has  been  enclosed  by  walls.  In  front  of  the  entrance  is 
a  doorway,  crowned  by  a  cavetto,  with  a  winged  globe 
over  the  centre,  and  on  each  side  is  a  colossal  bust 
standing  on  the  ground.  Beyond  this  is  an  avenue  18 
feet  wide,  between  two  rows  of  columns,  56  feet  in 
height  and  9  feet  in  diameter,  which  leads  to  an  avenue 
120  feet  broad,  in  the  same  direction  as  the  former,  and 
consisting  of  two  double  rows  of  columns,  30  feet  high 
and  4  feet  diameter.  At  the  extremity  of  this  is  a  co- 
vered portico  enclosed  by  two  side  walls,  and  forming  a 
sort  of  pronaos  to  the  building  beyond ;  the  portico  is 
filled  with  thirty-two  columns  disposed  in  four  parallel 
rows.  This  'eads  to  the  body  of  the  Temple,  which 
consists  of  several  small  square  enclosures,  or  chambers, 
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communicating  with  each  other,  and  whose  nofii  an 
supported  by  cdumns  in  the  inteiior.  ^ 

On  the  Western  bank  of  the  Nile,  opposite  Lnzor,  ii  Ri 
an  immense  statue  of  red  g^ranite,  which  is  said  to  Inie  M 
been  thrown  down  by  Cambyses;  between  this  wad^ 
Medinet  Abou,  which  is  about  1^  mile  fitMn  it»  tite 
ground  is  covered  by  colossal  stalues,  two  of  which  aie 
seated  on  pedestals,  and  are  said  to  be  the  leigeflt  in 
Egypt.     At  Medinet  Abou  are  the  remains  of  a  Pdnot, 
or  Temple,  in  front  of  which  is  a  rectangular  perisqrie, 
55  paces  long  and  65  broad.    The  columns  are  45  feet 
high   and  7    feet    diameter,  and  of  better  czecslioa 
than  most  of  the  works  in  this  place ;  on  the  estcriar 
of  the  walls  is  a  bas-relief,  representing  a  chase  of  liaas, 
and  an  invasion  of  enemies,  who  by  their  dress  aecm  to 
be  Indians.     Near  this  place  are  situated  the^fbrnbaoT 
Osymandias,  and  of  the  other  Kings  of  Egypt, 
are  mentioned  by  Strabo, 

The  Temple  of  Isis,  at  Tentyris,  or  Dendra,  on 
Western  side  of  the  Nile,  about  30  miles  to  the  Sooth 
Thebes,  is  also  one  of  the  most  complete  yet 
in  Egypt.  The  plan  of  the  exterior  walls  is  a 
rectangle,  of  which  the  first  forms  the  vestibule ;  this 
160  feet  wide  and  90  feet  deep,  enclosed  by  a  rear  m 
two  side  walls,  and  covered  by  a  roof.  In  front  are  i 
cylindrical  columns,  55  feet  high  and  7  feet 
the  capitals  of  which  consist  each  of  four  female 
supporting  a  cubical  block  under  the  architravo ; 
in  the  interior  are  eighteen  similar  colnmns  disposed 
three  parallel  rows.  The  spaces  between  the 
columns  are  each  filled  by  a  wall  26  feet  high» 
that  in  the  centre,  where  there  is  a  doorway ; 
ceiling  is  painted  with  zodiacs.  The  second 
which  joins  the  rear  of  the  vestibule,  is  1 15  feet 
and  ISO  feet, deep,  and  serves  as  a  peribolos,  or 
sure,  to  the  apartments  of  the  Temple  itself.  In 
rear  wall  of  the  vestibule  before  mentioned,  is  an 
trance  to  a  square  hail,  55  feet  long  in  each  dti 
and  covered  by  a  roof  which  is  supported  by 
lumns  in  two  parallel  rows ;  the  capitals  of  the  coIqbc^h 
are  formed  by  heads  similar  to  those  of  the  vestibol^^ 
Beyond  this  hall  there  are  two  others  in  successiony  i^c 
the  same  breadth,  but  each  is  only  18  feet  deep,  a^^« 
from  the  last  there  is  an  entrance  to  the  sanctoai^^y 
whose  breadth  is  24  feet  and  depth  40  feet.  In 
second  hall  are  two  staircases  leading  to  the  rooC 
terrace,  upon  which  is  an  apartment  9  feet  square, " 
a  zodiac  painted  on  the  ceiling. 

About  this  Temple  are  three  others,  one  of  whic^=^ 
appears  to  be  unfinished ;  a  circumstance  from  whie^^ 
we  may  perhaps  conclude  that  the  Temples  of  Tentyr^^ 

are  among  the  latest  specimens  of  the  ancient  Egyptia. 

Architecture.  And  from  the  Greek  inscriptions  finin^--* 
among  the  ruins,  it  is  probable  that  the  Architector"^ 
has  suffered  some  modification  from  the  intcrcoois^^ 
subsisting  between  the  two  people.  Elevations  of  ^^^ 
doorway  and  of  one  of  the  columns  belonging  to  this-^ 
Temple  are  given  in  pi.  ix.  figs.  4  and  5. 

Near  the  same  place,  and  at  the  village  of  Esne,  o^^ 
or  near  the  spot  where  the  city  of  Latopolis  is  supposrf-* 
to  have  stood,  are  the  remains  of  a  Temple  of  Jupitei^ 
Ammon,  consisting  of  a  portico  enclosed  by  three  wall^^ 
and  containing  twenty-four  columns  disposed  in  font "^ 
parallel  rows.  The  capitals  are  bell-shaped,  and  orna-  ^ 
mented  with  leaves,  and  above  each  is  a  plain  cubicsl  ^ 
abacus  supporting  the  architrave :  the  shsils  are  fiuted 
in  part  of  their  length,  and  the  lower  part  is  rounded  '80 


fool  is  less  in  dmtneter  Ihan  the  part  above, 
columns  stand  upon  plintlvs,  and  between  every 
h  a  wall  16  feel  high.  The  wliole  colurna,  in- 
mg  the  phuth  aud  abacus  is  42  feet  bigh,  and  its 
leter  6  feeL 

I  tlie  Soulhern  extremity  of  Egypt,  near  Syene,  are 
wo  Islands  PblloB  and  ElephaDta,  m  which  are  the 
lins  of  several  Temples,  The  famous  Kilometer, 
baruber,  containiug  a  column  for  ascertaining  the 
aion  uf  the  waters  of  the  Nile,  was  in  a  Temple 
;ated  to  llorus,  or  Apollo,  in  the  latter  of  these 
tda  The  Temple  of  I  sis  and  Osiris,  at  Philae, 
ubles  the  rest  of  the  Egyptian  Temples,  but  in 
of  it  is  a  rectangular  spacct  without  roof,  en- 
•d  by  three  walls.  Its  length  is  492  feel  and  breadth 
feet,  and  there  is  an  interior  colonnade  at  a  htlle 
nee  Irom  each  of  the  side  walls^ 
L  Ypsanibul,  in  Nubia,  near  the  second  cataract  of 
^lle,  is  a  great  Temple,  buried  about  two-thirds  of 
eight  in  the  sand,  which  has  been  for  n>any  Ages 
mulatiug  about  it.  With  incredible  iubuur  Mr» 
oiii  nmde  an  eicavation^  by  which  he  obtained 
is  to  the  interior,  and  frum  his  description  we  have 
Eollowing  account  The  Temple  is  117  feet  wide 
B6  feet  high,  and  the  entrance  is  by  a  hirge  pro- 
» 57  feet  loiig  and  b2  feet  wide,  wht^^e  roof  is  sup- 
rd  by  two  rows  of  square  pillars  about  5j^  teet  broad; 
pillar  has  a  figure  on  it,  finely  executed,  and  very 
injured  by  time,  and  the  top  of  its  bead-dress  reaches 
*  ceiling,  which  is  above  30  ft  el  high.  Both  pillars 
walls  are  covered  with  beautiful  hieroglyphics,  ex- 
ing  battles,  storming  of  cas,iles,  triumplis  over  the 
ofHaiis,  sacrifices,  and  the  like.  I'he  second  hall  is 
kl  22  feet  high,  37  feet  wide,  and  25^  long  ;  it  con- 
>  fovir  pillars  about  4  feet  square,  and  the  walls  are 
rod  with  bieroglyi>hics.  Beyond  this  is  a  shorter 
iber,  37  feet  wide,  in  which  is  the  entrance  to  the 
tuary.  At  Cijch  end  of  this  chamber  is  a  doorway 
(Qg  into  smaller  chambers,  each  8  I'eet  long  and  7 
,  it)  the  same  direction  as  the  sanctuary.  The 
r  is  23 J  feet  long  and  12  leet  wide  ;  it  contains  a 
filal  in  the  centre,  and  at  the  end  tour  colossal 
ig  figures^  tlie  heads  of  viUicli  are  in  good  pre- 
It  ion. 

efore  tlje  entrance  are  also  four  sitting  figures, 
It  heights  are  about  51  feet,  not  including  the  caps, 
ill  are  14  feet  high.  On  the  top  of  the  door  is  a 
re  of  Osiris,  20  feet  bi^h,  with  two  colossal  hiero- 
Jiic  figures,  one  on  each  side,  looking  towards  it. 
Temple  is  crowned  by  a  cornice  6  leet  high,  orna- 
t€d  with  hieroglyphics,  and  under  it  is  a  torus  and 
itrave,  the  latter  of  which  is  4  feet  high.  Above 
:»ruice  is  a  row  of  sitting  monkeys,  8  feet  high  and 
:t  broad  across  the  shoulders.  The  Temple  seems 
ive  bad  a  fine  landing-place  from  the  river,  but  this 
m  buried  under  the  sand. 

he  era  of  the  greatest  splendour  of  the  Egyptian 
larchy  seems  to  have  been  that  which  extended  from 
eipulsion  of  tlie  Palli,  or  Shepherd  Kings,  to  the 
ipf  Sesostris,  and  the  greater  part  of  iJie  more  an- 
bditices  are  thought  to  have  been  the  \vorks  of 
Kf^e.  The  hieroglyphics  in  rings,  discovered  by 
W.  Bankes,  among  the  subterranean  ruins  of  Abydus, 
■  Thebes,  have  been  shown  to  express  the  names  of 
^  who  reigocd  within  the  same  period. 
be  mijre  ancient  buildings  of  Egypt  seem  to  have 
with  the  fate  of  many  of  those  in  Greece  and  Home ; 


that  is^  their  materials  have  been  employed  in  the  con- 
struction of  works  subsequently  erected ;  this  has  been  ^*»v^**' 
the  case,  at  least,  with  those  about  Thebes,  as  may 
be  inferred  from  the  paintings,  sculptures,  and  hiero- 
glyphics, on  some  of  the  masonry,  which  belong  to  a 
period  more  ancient  l^ian  that  of  the  present  existing 
structures* 

The  description  which   is  given    by  Strabo,   in  his  Slribos <Ie- 
XVIith  Book,  of  the  Egyptian  Temples,  is  nearly  veri-  scHption  of 
fied  by  the  accounts  we  have  of  the  remains  existing  at  j!^^  ^^'^' 
the  present  time.     He  says  that,  at  the  entrance  was  a    j^..^ 
paved  court  the  length  of  which  was  three  or  four  times 
its  breadth.   Within  this  were  plantations,  and  it  was  or- 
namented with  sphinxes.     At  the  extremity  of  the  alley 
of  sphinxes  was  a  vestibule,  or  propyleum,  which  led  to 
another  court,  and  at  the  extremity  of  this  was  a  second 
portico,  whidi  led  to  a  third  cotirt :  all  ihese  courts  were 
surronndett  by  galleries.     The  body  of  the  Temple  was 
divided  into   the  pronaos  and   the  secos ;  the  latter  of 
which  corresponded  with  the  naos  of  the  Greek  Temples, 
On  the  two  sides  of  the  pronaos  were  pteromata,  or 
walls  like  wings,  of  the  same  height  as  the  Temple,  and 
ornamented  with   figures.     The   secos  was  small,  and 
contained  the  image  of  the  God,  or  the  sacred  ainmal 
which  was  the  object  of  worship.     It  was   surrounded 
by  chambers  ibr  the  lodgings  of  the  Priests,  or  of  those 
who  had  the  care  of  ihe  Temple. 

Of  the  Egyptian  Temples   it  may  be  said  that  they  Gcaeral 
are  characterised  by  uFnformity  of  plan,  elevation,  and  characters 
decoration.     Tliat  at  Kamac  is  a  simple  rectangle,  but  g^yp^jj^^ 
in  that  at  Tentyris.  the  walls  of  the  portico  project  late-  Temples, 
rally  beyond  the  side  walls  of  the  Temple.     The  one  at 
Liuxor  consists  of  several  squares  or  rectangles  clus- 
tered together,  nearly  in  the  form  of  a  double  cross,  and 
the  sides  are  situated  obliquely  with  respect  to  the<hrec- 
tions  of  the  avenues  of  columns  by  which  the  Temple  is 
approached,  as  if  lo  avoid  some  defects  of  ground.  They 
are   diilingtiished  from  the  Greek  Temples  by  having 
Hat  roofs  ;  which  being  formed  of  solid  stone-work,  the 
blocks  could  not  always  be  obtained  of  sufficient  length 
to  rest  on  the  walls  of  the  larger  apartments;  conse- 
quently it  wus   necessary  lo  place  columns  in  the  inte- 
rior, for  the  support  of  the  roofs ;  and   these,  in  some 
cases,  are  so  numerous  as  to  look  like  a  forest. 

In  the  Egyptian  Architecture  almost  every  considera- 
tion yielded  to  that  of  strength,  though  beauty  was  not 
neglected,  and  the  edifices  of  that  Country  possess  a 
species  of  magnificence  from  their  bulk,  independently 
of  the  delicacies  of  Art  with  which  many  of  them  were 
adorned.  The  quarries  of  Eg\[>t  alforded  blocks  of  the 
greatest  size  ;  and  the  labour  of  a  multitude  of  slaves, 
aided  perhaps  by  the  simplest  of  the  meeluuiical  powers, 
accomplished  the  removal  of  the  heaviest  masses  to  their 
place  of  destination.  According  to  Herodotus,  the 
stone  which  served  for  the  roof  of  the  Temple  of  Latona, 
at  Butos,  was  forty  cubits  long  in  each  direction  ;  and 
if  we  suppose  the  cubit  lo  be  equal  to  20^  inches,  that 
block  must  have  contained  above  300,000  cubic  feet 
of  stone.  This  enormous  mass  was  transported  on 
rafts,  from  the  Island  of  Phi  I  as?  to  Butos  ;  a  space  of  150 
leagues. 

Calcareous  stone  was  generally  employed  in  the  walls  Manner  of 

of  buildings,  and  granite  in  the  obelisks  and  statues,  construciinj 

The  skill  of  tlie  workmen  was  exhibited  in  squaring  the  ["*^  Ji^^J" 
.  .     I        ■  ^  «  •  1   *-    •         ■  X  1        '*i    1^'*"  1  em- 

blocks  wnh  precrsion,  and  fitting  tnem  accurately  witn    i^^^ 

each  other.     Plugs  of  wood  seem    to  have  been  occa- 
sionally employed  to  connect  them  together,  but  there 
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is  no  appearance  that  metallic  cramps  were  used  for 
that  purpose :  nor  was  the  Art  of  constructing  vaults  at 
nil  known  to  this  people.  The  hieroglyphics  and  figures 
were  sometimes  executed  in  relief,  but  generally  they 
were  sunken  and  embellished  with  colours. 

None  of  the  Works  hitherto  published  give  any  notion 
of  the  rich  and  elegantdecorationsof  some  of  the  Temples, 
the  ornaments  of  which  are  nearly  as  various  as  those 
of  the  Grecian  edifices  ;  but  we  have  been  favoured  with 
a  sight  of  the  drawings  executed  by  Mr.  Charles  Barry, 
when  in  Egypt,  which^  it  is  to  be  hoped,  that  gentleman 
will  one  day  communicate  to  the  public  :  from  these  it 
appears,  that  not  only  the  exterior  and  interior  surfaces 
of  the  walls  of  the  buildings,  but  the  soffits  of  the  por- 
ticos, the  beams  and  intervals  between  them,  were  richly 
ornamented  with  sculpture,  painting,  and  gilding. 

The  walls  of  the  Temples  invariably  have  their  exte- 
rior faces  considerably  inclined  at  top  towards  the  centre, 
so  that  the  figure  of  the  whole  edifice  resembles  a  frus- 
tum of  a  Pyramid.  This  seems  to  have  been  intended 
chiefly  for  stability,  but  perhaps  partly,  as  is  observed 
by  M.  Quatremer  de  Quincy,  to  diminish  the  breadth 
of  the  building  at  top,  in  order  to  suit  the  lengths  of  the 
stones  which  were  to  cover  it.  Still  further,  for  the 
same  object,  the  workmen  sometimes  placed  courses  of 
stone  along  the  tops  of  the  walls,  the  upper  projecting 
over  the  lower  towards  the  interior,  like  inverted  steps. 

At  all  the  angles  formed  by  the  faces  of  the  walls, 
instead  of  leaving  a  sharp  edge,  the  artists  executed 
a  reed  moulding,  equal  to  about  three-quarters  of  a 
cylinder,  with  lines  cut  obliquely  upon  it,  very  much 
resembling  a  pole  having  a  string  wound  about  it ; 
and  the  same  kind  of  moulding  was  continued,  horizon- 
tally, along  the  tops  of  the  walls.  This  seems  to  have 
been  an  imitation  of  the  system  of  poles  which  might 
hove  been  originally  constructed  to  form  an  outline  of 
the  edifice,  and  guide  the  workmen  in  building  the 
walls ;  though,  possibly,  it  might  have  originated  in  the 
desire  to  ornament  the  angles,  as  the  Greeks,  for  the 
same  purpose,  employed  pilasters,  and  the  Italian 
artists  rustic  quoins.  The  tops  of  all  the  walls  were 
crowned  by  a  sort  of  cornice,  of  a  concave  form  on  the 
exterior,  and  having  its  summit  projecting  forward  ;  the 
front  of  this  member  was  covered  with  sculpture,  gene- 
rally resembling  a  series  of  reeds  parallel  to  each  other, 
and  directed  from  top  to  bottom ;  and  both  the  exterior 
and  interior  faces  of  the  walls  were  covered  with  hiero- 
glyphics. 

The  pronaos  was  roofed  and  enclosed  by  walls  on  all 
sides  except  the  front,  where  the  first  row  of  columns 
stood  between  the  extremities  of  the  two  flank  walls  ; 
the  exterior  angles  of  the  front  were  inclined,  as  has 
been  said,  but  those  terminations  of  the  front  which 
were  next  to  the  two  outer  columns  of  the  row  were  ver- 
tical. Between  the  columns,  and  up  to  about  half  their 
height,  a  wall  was  constructed  from  which  the  lower 
parts  of  the  columns  appeared  to  project  as  much  as 
half  their  diameter  ;  the  wall  was  adorned  with  sculp- 
ture, and  was  terminated  by  the  usual  cavetto  or  curved 
cornice,  but  it  was  interrupted  between  the  two  middle 
columns  to  form  a  doorway. 

Generally,  in  front  of  the  Temple,  were  one  or  two  of 
those  towers,  or  masses  of  masonry,  mentioned  in 
speaking  of  the  Temples  at  Karuac  and  Luxor ;  these 
also  were  tapered  toward  the  top,  the  reed  moulding 
was  cut  at  the  angles,  and  the  whole  was  crowned  by  a 
cavetto  and  covered  with  hieroglyphics.     A  pair  of 


obelisks,  or  statues,  was  frequently  placed  in  i 
the  passage  cut  through  these  masses ;  and  witi 
latter  were  staircases  which  led  to  the  platfoi 
their  tops  ;  these  staircases  were  always  directed  i 
forward,  or  the  parts  were  made  to  turn  at  right 
to  each  other.  No  reason  can  be  given  for  the 
tion  of  such  immense  masses  of  masonry,  esce 
that  the  artists  of  the  Country  intended  to  pn 
grand  and  striking  effect  by  a  vast  accumulation 
terials  as  well  as  by  the  forms  of  their  edifices, 
these  towers  were  generally  placed  in  the  same  di 
at  a  little  distance  from  each  other ;  and,  in  iron 
interval,  was  a  portal  constituted  by  two  jambfl 
lintel ;  the  exterior  and  interior  edges  of  the  jam 
generally  made  to  incline  inward  like  the  walli 
building  itself,  though  sometimes  the  interior  edg 
vertical.  The  faces  of  these  members  were  adorn 
a  great  profusion  of  hieroglyphics ;  a  reed  mould! 
rounded  them  on  the  exterior,  and  the  lintel, 
building  itself,  was  crowned  by  a  cavetto  ome 
with  sculpture.  On  the  centre  of  the  lintel  waa»  i 
carved  a  scarabeus  or  beetle,  or,  sometimes* 
having  a  wing  on  each  side. 

Where  windows  occur,  they  are,  generally, 
shape  of  a  long  square  without  any  omamc 
splayed  on  the  interior  side.  The  windows  of  £ 
Temples  are,  almost  in  every  case,  extremely  ami 
the  only  example,  perhaps,  in  which  they  appro 
magnitude  and  proportions  of  those  found  in  Gr 
Roman  buildings,  is  the  Temple  at  Dendour  in 
and,  probably,  this  is  the  work  of  a  late  pi 
Egyptian  Architecture.  Its  outline  is  pyrani 
usual,  and  in  the  facade  is  a  doorway  crowns 
cavetto  ;  but,  above  this,  are  three  rectangular  a 
occupying  nearly  the  whole  breadth  of  the 
Over  the  middle  one  is  the  winged  globe,  and  th< 
pier  between  the  two  windows  has  the  form  of  a 
with  a  capital  resembling  those  of  the  CorinthiaE 
The  capitals  do  not  reach  to  the  level  of  the  top 
windows,  and  appear  as  if  placed  there,  in  ba 
for  no  purpose  but  that  of  ornament. 

The  ceilings  of  the  Egyptian  buildings  are  g 
smooth ;  but,  in  some  cases,  they  seem  formed  in 
panels  by  the  architraves  of  stone,  which  cpo 
other  at  right  angles  over  the  tops  of  the  o 
Frequently  there  are  traced  upon  the  ceilings  ¥ 
called  zodiacs;,  that  is,  representations,  in  pi 
the  zodiacal  constellations,  disposed  in  a  circuh 
about  the  centre  of  the  compartment.  From  tl 
tions  of  these  constellations,  an  effort  has  been  i 
ascertain  the  dates  of  the  construction  of  the  ed 
which  they  are  found ;  but  nothing  satisfactory 
head  has  yet  been  elicited. 

The  simplicity  of  the  forms  of  Egyptian  buiidi 
led  some  persons  to  suppose  that  the  workmei 
have  dispensed  with  any  previous  design  li) 
which,  in  the  edifices  of  other  Countries,  is  necc 
guide  them  in  the  execution ;  and  it  is  the  opi 
M.  Denon  that  the  Temples  were  entirely  OOB 
by  the  eye,  and  according  to  a  routine  esti 
among  the  builders,  who,  he  observes,  were  ni 
rassed  by  any  adjustment  of  the  members  of  t 
or  cornice,  or  by  any  care  of  providing  against  i 
thrust  in  their  roofs. 

That  the  Egyptian  columns  were  copied  fi 
form  of  certain  trees  is  probable,  not  only  firo 
appearance,  but  from  the  testimony  of  Herodoti 
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lys,  {Euterpe^  sqqU  171.)  that  King*  A  mas  is  actually 
CSU^tJ    colurnns   to    be   made    resemblinp;   pulm-trees. 
They  are  uithnut  bases,  or  have  only  a  pHntli.  and  that 
13  frequently  circular.     The  capital   is  generally  of  the 
bell'Shupe,  and  is  either  quite  plain*  or  is  ornamented 
in  several  ditTerent  manners;  frequently  it  is  surrounded 
by  rows  of  lotus  leaves*  either  simply  marked  by  lines, 
or  sculpturf'd  iu  relief;   in  the  latter  cnse^  the  capitals 
resemble  some  of  tho,se  of  the  Corinthian  Order.     On 
the  columns  of  the  Temple  at  Philie,  the  capital  is  sculp- 
tured to  represent  three  rows  of  plants,  the  lops  of  which 
are  like  pahn-leaves ;  and  tn  some  examples,  as  in  the 
Temple  at  Tcntyris,  it  has  the  form  of  a  female  head* 
Btit,   what  is  very  ditTerent  from   the   practice  of  the 
Oreeksi  is  that  tn  the  same  building,  and  even  in  the 
stme  row^  the  capitals  of  the  columns  do  not  resemble 
etich  other.  In  the  Eg^jptian  Temples  the  intercolumni- 
I      ftlions  are  generally  small,  not  exceeding  L5  diameters. 
The  heig;ht  of  the  column,  from  the  bottom  of  the 
pHnth  to  the  top  of  the  cajutal,  is  equal  to  from  three  to 
eight  diameters,  and  ihe  tallest  column   is  above  fifly 
ieei  hi^h  ;  in  some  cases  the  shaft  diminishes  gradually 
from  bottom  to  top,  and   is  sculptured  as  if  it  were  a 
bundle  of  reeds  bound  together,  at  intervals,  by  three  or 
more  turns  of  cordage  ;  these  intervals  are  either  idain, 
^channelled,  or  reeded,  and  sometimes  all  the  tluTt-  kinds 
^^■llst  upon  one  column.     Two  circnm^^tances  are  pecu* 
^^■ir  to  the£t;)ptian  columns  ;  the  6rst  is,  that  there  are 
^^Hen  cubical  blocks  of  stone  between  the  capitals  and 
^Bbe  entablature ;  and  the  second,  that  the  lower  part  of 
tlic  shaft  is  sometimes  cut  away,  so  that  the  part  which 
sts  upon  the  plinth  is  smaller  than  the  part  above; 
:li  is  the  case  with  the  columns  of  the  Temple  at  La- 
ilis.    It  is  difficult  to  assign  any  reason  for  the  latter 
:tic€y  since  it  can  only  tend   to  weaken  a  column  in 
pirt  where  it  ought  to  be  the   strongest ;  the  lower 
is  of  these  columns  are  rounded   and  ornamented 
ith  sculptured  foliage,  which  makes  them  appear  as  if 
they  stood  upon  the  roots  of  plants.     In  other  instances 
the  upper  part  of  the  column  swells  out  from  the  shaft 
suddenly,  and  then  tapers  again  to  the  top,  making  it 
taemble  a  post  crushed  by  a  weight  above ;  and,  that 
tbe  form  has  been  adopted  from   observing  some  such 
effect  seems  evident,  because  under  this  swell  there  are 
taouldings,  resembling  cordage,  about  the  column,  afi  if 
to  prevent  its   splitting   further   by   the  weight.     The 
tuost  remarkable  example  of  this  kind  of  column  is  that 
observed  by  Mr,  Barry  in  the  interior  of  the  Tombs  at 
Benihassau,  about  forty-eight  leagues  South  of  Cairo; 
*W  compares  each  column  to  a  bundle  formed  by  four 
■irge  reeds  of  the  Nile  placed  upon  a  plinth  and  tied 
•^ether  by  cords  near  the  top;  small  sticks  are  intro- 
«3uced  between  the  reeds   at  the  place  of  ligature,  to 
*tQder  the  column  more  circular,  and  atTord  the  means 
^f  futniy  tying  the  whole  together.     See  pk  ix,  fig*  6* 

TIjc  porches  of  the  Tombs  at  Silsilis,  about  seventy 
*niles  South  of  Thebes,  are  formed  by  columns  of  a 
^railar  nature ;  but  the  same  gentleman  also  observes, 
^hat  the  fronts  of  two  of  the  Tombs  at  Benihassan  con- 
sist each  of  two  fluted  columns  resembling  those  of  the 
i)oiic  Order,  one  on  each  side  of  the  entrance;  the 
^»luran8  are  about  5 j^  diameters  in  height;  the  ilutes 
*re  shallow  and  twenty  in  number;  the  capital  consists 
^f  an  ubacus  only,  and  there  are  no  indications  of  a  base 
^r  plinth.  Above  the  architrave,  which  is  plain,  is  a 
J>rojccting  ledge  of  the  rock,  in  the  form  of  a  cornice, 
Mht  soffit  of  which  is  sculptured,  apparently  in  iniita- 
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tion  of  a  series  of  reeds,  laid  horiaontally,  for  its  sup-      Purt  L 
port.  ^  ^^^T- 

Mr.  Barry  gives  another  instance  of  fluted  Egyptian 
columns  in  an  excavated  Temple  at  Kalaptchic/about 
twenty-five  leagues  alKJve  the  first  calaracis.  The 
Temple  consists  of  two  chambers,  and  the  roof  of  one  of 
them  is  supported  by  two  such  columns;  their  shafts  are 
each  7,667  feel  high,  and  3.107  feet  diameter,  with  a 
slight  diminution  upward  :  they  have  a  square  abacus 
and  a  circular  plinth.  In  a  Temple  at  Eleuthias.  a  few 
miles  South  of  Esne,  is  a  large  vestibule  whose  roof  is 
supported  upon  polygonal  columns  of  sixteen  sides. 
(G wilt's  edition  of  Cliambf*rs*sj4rcA/;^c6/rt',  p.  37,  note.) 
In  the  Egyptian  buildings  there  are  no  pilasters,  pro- 
perly so  called,  except  the  small  ones  iu  the  sepulchral 
chamber  of  the  great  Pyramid  ;  but,  soaietimes,  hu- 
man figures  are  placed  as  columns^  either  alone,  or,  as 
it  were,  attached  to  the  fronts  of  Nquare  piers,  of  which 
the  Temple  at  Ypsambu!,  described  by  Uelzoni,  affords 
examples,  It  is  observed  by  Mr,  Forsyth  that,  in 
general,  the  Egyptian  statues  are  well  adapted  for  the 
support  of  an  entablature,  their  backs  are  flattened  as 
if  fur  the  purpose  of  adhering  to  a  wall ;  their  arms  are 
placed  close  by  their  sides,  and  the  head  is  secured  to 
the  body  by  broad  tresses  which  fall  down  on  the 
shoulders  and  breasL 

In  general,  the  entablature  of  the  Egyptian  hviihlings  Theentabl*- 
consists  of  an  architrave,  either  plain  or  ornamented,  iw«. 
with  a  cornice  over  it ;  but  m  some  examples,  as  in  the 
Tombs  of  Silsilis,  tiie  entablature  consists  of  an  archi- 
trave, frize^  and  cornice^  each  projecting  over  tlie  one 
below  it,  like  an  inverted  step;  the  upper  part  of  the 
cornice  projects  still  further,  and  the  projection  is  sup- 
ported by  a  sort  of  modillon.  The  height  of  the  enta- 
blature is  about  one-third  of  that  of  thecolumns.  Over 
the  architi*ave  of  the  interior  range  of  columns  in  the 
great  Temple  at  Karnac  is  a  wall  with  rectangular  per- 
tbrationp,  like  windows,  immediately  over  the  intervals 
of  the  colitrnnB  below. 

Above  tlie  capitals  of  the  Egyptian  columns  is  an 
abacus,  sometimes  resembling  that  of  the  Greek  Orders ; 
but,  at  other  times,  it  consists  of  a  cubical  block,  either 
plain  or  sculptured.  Over  these  blocks  is  placed  the 
horizontal  beam  parallel  to  the  line  of  columns,  and  cor- 
responding to  the  architrave  of  the  Greeks:  and  above 
all,  is  what  may  be  called  the  cornice,  the  section  of  which 
is  concave  outward,  and  which  has  its  top  projecting 
beyond  the  face  of  the  architrave.  The  concave  iront  of 
this  member  is  adorned  with  sculpture,  in  some  cases 
cousisling  of  a  series  of  reeds  parallel  to  each  other 
from  top  to  bottom  of  the  cornice,  in  other  cases  the 
reeds  are  in  groups  of  three  or  six  in  each  group;  the 
intervals,  or  metopes,  if  they  may  be  so  called,  are 
sculptured  with  winged  globes,  as  on  the  portico  of  the 
Temple  at  Tentyris.  These  reeds  are  disposed  with  re- 
gularity, but  not  over  the  middle  of  the  front  of  the 
columns  as  in  the  Greek  Temples;  for,  in  the  portico 
of  the  Temple  at  Latopolis,  each  group  is  equally  dis- 
tant from  the  next,  and  one  is  pbced  over  the  middle  of 
the  iuterculuinniation,  but  the  middles  of  the  other 
groups  fall  over  the  sides  of  the  columns.  The  interval 
between  every  two  groups  is  occupied  by  a  channel  cut 
in  a  vertical  plane  down  the  face  of  the  cornice.  The 
Egyptian  reeds  dillcr  also  from  the  Greek  Iriglyphs  in 
an  essential  circumstance,  'viz.  that  the  latter  are  so 
situated  as  evidently  to  indicate  the  supports  of  the 
roof;  whereas  the  others  are  ornaments  iu  the  front  of 
2  o 
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the  roof  itself,  abo>ve  whidi  ther«  is  generally  nothing 
to  be  supported. 

The  entmUatures  mre  frequently  ecnlptared  with 
figures  of  animals,  and  it  is  possible  that  the  zophoraa 
or  frizc,  in  the  Greek  Arehitecture,  received  its  name 
from  this  circumstance ;  winged  globes  and  the  scara- 
beus  are,  almost  invariably^  the  ornaments  of  tiie 
Egyptian  architraves. 

It  was  an  observation  of  a  French  author,  that  there 
is  nothing  in  the  Egyptian  Archilectmre  conformable  to 
.  the  circumstances  of  the  modems ;  for*  says  he,  we  do 
ble  ir  not  possess  those  immense  biocks  of  stone  which,  in 
Egypt,  are  the  motives,  or  excuse,  for  a  style  of  build- 
ing distinguished  by  being  enormonsly  massive ;  and  he 
supposes  that  an  imitation  of  their  woiks  on  a  small 
scale*  or  with  materials  of  small  dimensions,  would  in- 
spire ridicule  rather  than  afford  pleasure.  This  obser- 
vation, to  a  certain  extent,  may  b«  just,  but  it  would  be 
improper  to  exclude  the  Egyptian  Architecture  entirely 
from  the  modem  practice,  as  it  is  possible  that  there 
may  be  some  cases  in  which  it  may  be  employed  to 
advantage.  Hiat  style  has  lately  been  adopted,  with 
success,  in  the  construction  of  an  iron-foundry  in 
Wales ;  and,  if  it  were  only  applicable  to  such  build* 
ings  as  Manufactories,  Prisons,  or  Tombs,  it  would  con- 
tribute to  the  production  of  an  agreeable  variety  in  our 
Architecture. 


CHAPTER  X. 
Andent  Edtfioa  of  Syria  and  Fenia. 


Temple  at 
Aradus. 


While  the  Egyptian  Empire  flourished,  the  style  of 
its  Architecture  extended  itself  into  Syria  and,  periiaps, 
still  further  towards  the  East.  To  this  period  may, 
perhaps,  be  referred  the  execution  of  a  work  which  was 
observed  by  Pocock  on  the  Island  of  Aradus,  or,  as  it  is 
now  called,  Tortosa.  According  to  the  description  of 
that  traveller,  it  is  a  court  formed  by  cutting  down  the 
solid  rock  from  top  to  bottom.  In  the  centre  of  the 
court  is  a  throne  composed  of  four  stones  besides  the 
pedestal  (m  which  it  stands ;  one  serves  for  the  back, 
another  fer  the  canopy,  and  two  others  for  the  sides. 
Between  these  was,  probably,  placed  the  Idol  worshipped 
in  the  court,  which,  no  doubt,  was  a  kind  of  Temple. 
In  two  of  the  comers  of  the  court  there  appear  to  have 
been  small  apartments  cut  also  in  the  rock. 
The  Temple  In  the  sacred  Scriptures  is  given  an  account  of  the 
mUerusalem  constmction  of  the  Temple  at  Jerusalem  by  Solomon ; 
from  which  we  perceive  that  the  plan  of  the  building 
very  much  resembled  that  of  the  Temples  of  Greece  or 
Egypt.  According  to  the  description  in  the  Book  of 
King^  the  plan  of  the  Temple  was  a  parallelogram ; 
its  length  was  60  cubits,  and  its  breadth  20  cubits, 
and  it  was  divided  into  three  principal  parts  by  walls 
paralld  to  its  breadth.  There  is  some  doubt  about  the 
precise  value  of  the  cubit  here  supposed  to  be  employed, 
but  assuming  it  to  be  equal  to  1.824  feet,  which  is  that 
generally  assigned  to  it,  it  will  follow  that  the  length  of 
the  Temple  was  109.44  feet,  and  its  breadth  86.48  feet. 
In  front  was  a  pronaos  or  portico ;  then  followed  the 
cella,  or  main  body  of  the  Temple;  and,  thirdly,  at  the 
other  extremity,  was  the  sanctuary.  The  breadth  of  the 
portico  was  equal  to  that  of  the  Temple,  and  its  depth 
was  10  cubits,  or  18Ji4  feet;  the  body  •f  the  Temple 


was  90  cubits,  or  54.72  feet  deep,  aad  tiw 
20  cubits,  or  36.48  feet.  The  height  «f  tb 
probably  the  middle  part,  was  30  cubits,  ar  i 
that  of  the  sanctuary  was  20  cubits,  or  M.46 
that  of  the  portico,  if  we  may  judge  from  the 
its  columns,  was  about  the  same.  Tka  1 
covered  by  a  roof^  and  the  body  of  Ibt  Tai 
probably,  similar  to  that  of  the  Gtecii 
Temples ;  it  was  surrounded,  in  the  intarioc 
tiers  of  chamber^  one  above  another,  Umii 
ascent  by  stairs  from  tlie  ground  to  tim  m 
upper  stories,  and  the  central  space  was  n  o 
to  the  sky.  The  bells  which  were  saspendad 
Temple  were,  probably,  intended,  by  the  a 
produced,  on  being  agitated  by  the  wind,  Ic 
birds  from  the  consecrated  edifice.  The  lika 
known  to  have  been  adopted,  for  the  same  pi 
the  roofs  of  the  Grecian  Temples. 

The  floors  of  the  npper  chambers  were  kdd 
of  cedar,  the  ends  of  which  were  not  iaowN 
walls  of  the  Temple,  but  rested  on  corbeb  < 
attached  to  their  faces.  The  interior  of  the 
boarded  with  cedar,  on  which  were  figures  oi 
and  palm  trees  sculptured  and  covered  wil 
Within  the  sanctuary  were  two  figures  of  cbei 
of  wood  and  covered  with  gold ;  these  wen 
high,  and  their  expanded  wings  extended 
breadth  of  the  Temple. 

In  front  of  the  portico  and  between  Uie  i 
of  the  side-walls,  were  two  brass  piikrs,  end 
high  and  neariy  4  cubits  in  dianieter;  the 
which  may  mean  either  the  capitals  of  the  i 
the  whole  entablature,  were  also  of  brass,  mi 
high,  oniamented  with  wreaths  and  leaves  o 
nates  or  lilies,  and  covered  with  network, 
also  mentioned  whose  capitals  were  only  4  c\ 
probably  these  were  within  the  portico,  aiMl  £ 
of  the  support  of  its  roof. 

The  house  of  the  forest  of  Lebanon  see 
been  similar  to  the  Temple,  but  more  exten 
100  cubits  long  and  50  broad.  It  had  a 
front,  the  breadth  of  which  was  equal  to  that  o\ 
and  the  depth  SO  cubits ;  its  roof  was  suppor 
rows  of  pillars  of  cedar  wood,  fifleen  in  each 
The  height  of  the  columns  of  the  Temple  I: 
to  about  five  diameters,  the  proportions  ave 
same  as  those  of  the  Egyptian  and  earliest 
amples,  and  the  capitals  bear  a  considerable  n 
to  those  of  the  former  Country. 

Persia  was  the  seat  of  a  powerful  Empira,  fru 
at  which  Nimrod  built  the  city  of  Babylon  tiJ 
sion  of  the  Country  by  Alexander  the  Great ; 
that  period  the  Art  of  building  must  have 
tised  there  to  a  great  extent.  The  ireqaei 
however,  which  the  Government  exparii 
perhaps  other  circumstances  with  which  wa 
quainted,  have  caused  the  destruction  of  nc 
monuments  of  the  Architecture  of  this  high 
people ;  indeed,  if  we  except  the  ruins  at  pr 
ing  in  one  place,  not  a  vestige  of  them  remsi 
ruins  are  found  in  the  Province  of  Farsistoa, 
to  the  North  of  Chyras,  or  Shirax,  and  ane  \ 
the  spot  where  the  city  of  Persepolis  andc 
This  city,  one  of  the  Capitals  of  the  Persiai 
supposed  to  have  been  built  or  embellishe 
byses,  or  rather  by  his  successors  Danos  ai 
but  its  prosperity  must  have  been  of  shofi  di 
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5-    with  the  other  cities  of  the  Empire,  it  declined  after  the 
deftth  of  Alexander  and  the  division  of  the  territories  he 
^  htd  conquered. 

of       Le  Brun,  to  whom  we  are  indebted  for  the  description 
*    vnd  measurement  of  the  ruins,  supposes  them  to  be  the 
^  remains  o^  the  Palace  of  Darius  destroyed  by  the  Ma- 
eedonian  Monarch  in  one  of  his  revels :  and  the  ine- 
quality of  the  ground,  together  with  the  appearance  of 
distinct  apartments  for  men  and  women,  are  moie  fa- 
^Mrable  to  the  opinion  that  the  ruins  have  formed  part  of 
a  PSalaee  than  of  a  Temple.    This  traveller  observes  that 
tie  whole  of  the  edifice  has  been  founded  upon  a  marble 
rock»  which  has  been  levelled,  and  constitutes  a  platform 
about  400  yards  long  from  North  to  South,  and  about 
kalf  as  much  from  Blast  to  West;  and  on  the  margin  of 
the  rock,  there  has  been  erected  a  wall  surrounding  the 
whole  building,  and  following  all  the  sinuosities  of  the 
grouDd     The  Western  side  of  the  platform  is  elevated 
SS  feet  above  the  plain  in  front,  and  there  is  an  ascent 
to  it  by  steps  in  two  ramps,  which  first  diverge  from 
one  mnother,  and  then  come  together  at  the  top.     The 
•lc|>%  which  are  about  4  inches  high  and  14  inches 
broad,  lead,  at  about  42  feet  from  the  edge,  to  two  great 
!»•— et  of  masonry,  resembling  those  wliich  are  placed 
before  the  Temples  of  Egypt :  like  them,  they  diminish 
upward,  and  are  crowned  by  a  cavetto,  the  upper  part  of 
wich  projects  over  the  lower.    In  them  are  formed  door- 
ways which,  no  doubt,  led  to  the  front  courts  of  the 
Fmce,  the  magnificence  of  which  is  attested  by  tlie 
iMimber  of  broken  columns  which  lie  scattered  about 

These  masses  are  22  feet  long  and  13  feet  thick,  but 
the  height  of  one  is  39  feet,  and  of  the  other  29  feet  On 
the  wdes  are  sculptured  winged  horses  with  human 
hMds,  wearing  Persian  dresses.  The  bodies  of  the 
••W*  are  in  has  relief,  hut  the  legs  are  detached 
nwn  the  wall,  and  the  style  of  the  figures  indicates  a 
twte  for  whatever  was  capricious  and  extravairant  in 
•enlpture. 

Beyond  this  first  assemblage  of  ruins,  and  to  the  right 

•  the  above-mentioned  masses,  is  another  assemblage 

*faa  more  elevated  ground,  and  seeming  to  form  the 

||ttcipal  part  of  the  Palace.     This  terrace  is  supported 

>y  walls,  on  which  are  numerous  sculptures  representing 

pncessiuos  and  sacrifices  of  horses  and  oxen  ;  several 

w  the  figures  have  the  particular  kind  of  head-dress 

W  umbrella  which  were  worn  by  the  Persian  Nobles, 

w  others  have  long  robes  resembling  those  worn  by 

wsMedes.     The  proportions  of  the  figures  arc  good, 

2*  ^he   execution  is  without  Uste,  and   appears  to 

■•^e  been  hasty.     Near  these  are  the  remains  of  some 

2^manean  vaults,  which  M.  Le  Brun  supposes  were 

Guided  to  convey  water  to  the  Palace. 

^  U?*  *^'"°*°^  •^  ^^  ff^y  marble,  from  70  to  72  feet 

■Jl™  and  5J.  feet  in  diameter ;  consequently,  their  height 

wequal   to   about  13  diameters  ;  which  appearing  too 

•«er  to  support  a  great  weight,  has  led  that  traveller 

b  believe  that  this  must  have  been  a  summer  Palace, 

J^ed  with  timber,  or  having  some  temporary  covering. 

ich  column  has  a  base,  which  is  4^  feet  high,  with 

«Cilptured  mouldings.     Some  of  the  columns  are  deco- 

tHwi  with  zig-zag  ornaments,  resembling  those  on  the 

iigmeut  found  near  the  Treasury  of  Atreus,  at  Mycenie ; 

the  upper  parts  of  others  are  ornamented  with  several 

tnalt  acTolls  which  are  not  much  unlike  the  spirals  in  the 

capitals  of  the  Innic  Order.     The  shafls  consist  of  four 

or  five  different  pieces  besides  the  capital,  and  some  of 


them  are  fluted  with  as  many  as  forty  longitudinal  chan-  Put  L 
nels,  each  about  three  inches  wide,  with  fillets  between  ^^^^ 
tbem«  A  representation  of  one  of  these  columns  is  given 
in  pi.  ix.  fig.  7  ;  and  if  we  include  in  the  capital  all  the 
scrolls,  that  member  will  occupy  about  one-fifih  of  the 
height  of  the  coluHia.  On  some  columns  are  repre- 
sented camels  stooping ;  on  others  figures  resembling 
horses.  One  of  these  is  given  in  fig.  8,  and  the  sculpture 
on  one  of  the  piers  at  this  place  is  represented  in  fig.  9. 

In  some  rocks,  about  two  leagues  from  Persepolis,  Pan>Mi« 
are  formed  excavations,  which  have  been  taken  for  the  £*[J^* 
Tombs  of  the  Persian  or  Parthian  Kings  ;  and  firom  the  ^•■**' 
view  and  description  given  by  Le  Brun,  the  following 
account  of  the  ornaments  about  the  facade  of  one  of 
them  has  been  taken.  One  side  of  the  rock  being  cut 
away,  a  vertical  front  is  formed,  about  70  feet  broad  and 
as  much  in  height ;  in  the  lower  part  of  which  is  the 
entrance  to  a  gallery.  The  sides  and  top  of  the  en- 
trance are  cut  in  the  rock,  so  as  to  form  three  facie 
parallel  to  the  front,  each  deeper  than  the  one  on  its 
exterior;  and  over  the  top  is  the  Egyptian  cavetto. 
Pkirallel  to  the  fr.)nt  wall,  and  a  little  in  advance,  are 
four  columns  at  intervals  from  each  other,  about  equal 
to  the  breadth  of  the  doorway,  with  capitals  formed 
of  the  heads  of  oxen  projecting  beyond  the  columns. 
Over  these,  comes  an  architrave  extending  along  the 
whole  breadth  of  the  front,  and  divided  into  three  faci« 
projecting  beyond  each  other,  upwards ;  above  this  is 
a  kind  of  cornice,  projecting  about  2}  feet,  and  sup- 
ported by  modillons.  Upon  the  top  of  this  is  a  wall, 
like  a  parapet,  of  the  same  length  as  the  architrave,  and 
sculptured  with  lions. 

On  the  upper  part  of  the  rock,  and  attached  to  its 
front,  are  sculptured  two  rows  of  human  figures  about 
six  feet  high,  one  row  above  the  other,  and  fourteen  in 
each  row.  The  rows  are  separated  from  each  other  by 
a  sort  of  entablature,  and  another  entablature  is  placed 
on  the  heads  of  the  figures  in  the  upper  row.  On  the 
right  and  lefl  of  these  rows  is  sculptured  an  upright 
figure  about  twenty  feet  high,  having  the  head  and  feet 
of  some  animal,  and  the  body  forming  an  inverted  frus- 
tum of  a  cone ;  and  in  the  sides  of  the  excavation  of 
the  mountain  are  three  recesses,  one  above  another,  over 
the  extremities  of  the  portico,  each  containing  statues. 
Above  the  two  rows  of  figures  before  mentioned,  is 
the  figure  of  a  man  about  fourteen  feet  high,  standing  on 
steps  and  holding  a  bow ;  an  altar,  with  a  fire  on  it,  is 
before  him. 

The  sculpture  on  some  of  these  rocks  represents,  in 
bas  relief,  combats,  in  which  the  warriors  arc  mounted 
on  horses ;  this  is  not  the  case  in  the  bas  reliefs  of  Per- 
sepolis, and  it  is  therefore  probable  that  these  Tombs 
are  works  of  the  Parthians,  to  whom  Persia  was  at  one 
time  subject.  A  fa9ade  of  one  of  these  Tombs  is  repre- 
sented in  pi.  ix.  fig.  10. 

From  the  resemblance  of  some  of  the  features  in  the 
nnns  of  Persepolis  to  those  of  the  Egyptian  buildings, 
it  seems  probable  that  the  Persian  Architecture  is  de- 
rived from  that  of  Egypt ;  and  the  Palace  we  have  no- 
ticed has  been  supposed  to  be  executed  by  artists  of  the 
latter  nation,  who  were  brought  into  Persia  at  the  time 
of  the  invasion  of  Egypt  by  Cambyses.  All  the  sculp- 
tured Tombs  above  mentioned  bear  the  name  of  Naxi 
Rubtan,  or  rather  Neksha-e-Roostem  ;  that  is,  the  sculp- 
tures of  the  hero  Rustan,  or  Roostem,  the  Hercules  of 
the  East. 
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CHAPTER  L 

The  Origin  of  Latin  Architecture,  and  the  oidett 
Temples  of  Italy. 

Architec      The  people  of  Italy  seem  to  have  begun,  at  an  early 
ture  culii-    period,  the  cultivation  of  Architecture ;  and  the  ancient 
jued  by  the  inhabitants  of  Etruria  or  Tuscany  arc  said  to  have  in- 
"'*^*°*'    vented  a  particular  Order,  before  any  communication 
^as  established  between  Italy  and  Greece.  But,  though 
it  is  not  meant  to  deny  this  fact,  yet  it  is  also  possible 
that,  as  a  colony  of  Arcadians  are  said  to  have,  very 
anciently,  established  themselves,  under  Evunder,  in  that 
Country,  this  colony  may  have  introduced  a  mode  of 
building  which  had  been  previously  practised  in  Greece ; 
and,  in  this  case,  the  Order  alluded  to,  which  is  com- 
monl)  culled  the  Tuscan,  might  be  only  a  copy  or  mo- 
dification of  the  very  ancient  Grecian  Doric ;  which  it, 
in  some  respects,  resembles,  if  we  may  judge  from  the 
description  given  of  it  by  Vitruvius.     Tliat  the  ancient 
Etruscans  possessed  a  certain  degree  of  taste  and  ele- 
gance in  Art  cannot  be  doubted,  when  wc  consider  the 
remains   of  antiquity  which  have  been  discovered  in 
their  Country  ;  and  there  is  sufficient  reason  to  believe 
that  the  Romans  employed  artists  of  that  nation  to  exe- 
cute their  great  works  before  they  became  acquainted 
with  the  more  splendid  performances  of  the  Greeks. 
Early  build-      Architecture  was  probably  unknown  in  Rome  till  the 
ings  of  the    time  of  the  Tarquins ;  but  that,  from  that  period,  the  Ro- 
Romans.      mans  had  some  acquaintance  with  the  Art,  and  that  their 
edifices  were,  even  then,  not  entirely  destitute  of  orna- 
ment, is  rendered  probable  by  the  circumstances  we  are 
about  to  mention.    The  ancient  Temple  of  Jupiter  in  the 
Capitol  was  begun  during  the  reign  of  the  elder  of  those 
Princes,   by  Etruscan   workmen,  though   it   was   not 
finished  till  long  aflerwards.     According  to  Cicero,  it 
had  two  rows  of  columns  in  the  interior,  by  which  it 
was  divided  into  three  parts,  longitudinally,  and  its  front 
was  crowned  by  a  pediment.     It  might,  therefore,  re- 
semble the  Temples  at  P»stum  which  have  been  already 
described,  and,  perhaps,  was  not  inferior  to  them  in 
magnificence.     We  learn  from  the  same  authority,  that 
it  was  twice  destroyed,  and  as  oflen  rebuilt  upon  the 
same  foundations.     According  to  Palladio,  the  ancient 
Temple  of  Vesta  at  Rome,  which  is  supposed  to  have 
been  built  by  Numa  Pompilius,  was  of  a  circular  form, 
and  surrounded  by  columns  whose  capitals  resembled 
those  of  the  Corinthian  Order  which  was,  subsequently, 
80  much  employed  in  Roman  buildings.     Again,  what 
Palladio  calls  the  double  Temple  of  the  Sun  and  Moon, 
but  which,  it  is  now  supposed,  was  dedicated  to  Venus 
and  Rome,  and  which  is  said  to  have  been   built  by 
King  Tatius,  or  rebuilt  at  a  subsequent  period  accord- 
ing to  the  orig^inal  design,  must,  even  in  its  primitive 
state,  have  possessed  great  magnificence  of  character. 
To  these  we  may  add  the  Cloaca:,  or  sewers  at  Rome, 
which  bear  marks  of  very  high  antiquity,  if  they  were 
not  executed  by  the  elder  Tanjuin,  as  is  commonly  sup- 
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posed.    No  doubt  many  structures  for  Religious  anf    ' 
Civil  purposes  existed  in  Rome  and  Italy,  during  the  ^ 
times  of  the  Monarchy  and  Commonwealth,  which  ha?6 . 
since  gone  entirely  to  ruin ;  and  it  is  probable  enough 
that  they  possessed  neither  the  stability  nor  the  sploH 
dour  of  the  Grecian  buildings. 

From  the  time  that  a  constant  intercourse  subsisted !■*" 
between  Italy  and  Greece,  the  artists  of  the  former*'? 
Country  laboured  to  copy  the  works  of  their  more  re-^ 
fined  neighbours ;  and,  not  having  sufficient  correctness^ 
of  taste  to  relish  the  simple  beauties  of  the  Greciaa 
Architecture,  or  perhaps,  being  unwilling  to  confiw 
themselves  to  the  repetition  of  forms  which  already  ex- 
isted,  they  applied  themselves  to  make  variations  in  tW 
style,  and  increase  the  embellishments  of  the  difi^rentl^ 
Orders.     From  this  propensity  to  change  has,  no  dout)^^ 
arisen  the  fiftfi,  or  that  which  is  called  the  Romaii  u     . 
Composite  Order,  which  consists  in  a  union  of  the  ?<»~- 
lutes  of  the  Ionic  with  the  foliage  of  the  CorintbisiiH 
capital.  *  ~ 

It  is  supposed  that  this  Order  is  alluded  to  by  Vttni^^ 
vius,  in  the  1st  Chapter  of  the  IVth  Book,  but  he  " 
not  give  any  particular  description  of  it ;  and, 
quently,  it  has  been  doubted  whether  that  which 
scribe  under  this  name  existed  in  his  time ;  it  is  Y{ 
likely,  however,  to  be  the  production  of  some  RomaBLL 
artist  who,  in  search  of  novelty,  has  found  nothing  bel^ 
ter  than  n  combination  of  the  ornamental  parts  of  ttfo  . 
Orders  already  existing.  * ' 

It  was  an  observation  of  Strabo  that  the  Romans  Hr  ^ 
celled  the  Greeks  in  their  attention  to  oHjects  of  ih^  "^ 
highest  national  utility.     The  latter  people  confined 
their  Architectural  labours  to  the  embellishment  of  their 
Temples,  the  entrances  of  their  cities,  and  th  ir  places' 
of  public  exercise ;  while  their  private  dwellings  wers 
mean,  and,  except  ihe  Palaestne,  every  work  which,  ip 
another  Country,  would  be  considered  essential  to  (he.. 
comfort  of  the  people  was,  in  Greece,  disregarded,  or, 
by  the  nature  of  the  Country,  rendered  unnecessary.' 
The  former  people  not  only  gratified  their  piety  «r 
vanity  by  erecting  splendid  edifices  for  the  Godn,  but 
formed  bridges  and  liigh  roads  for  facilitating  the  coin- 
munication  with  every  part  of  the  Empire ;  immensiar" 
sewers  to  drain  and  purify  their  cities,  and  magnificent 
aqueducts  to  supply  them  with  an  abundance  of  that   ^ 
indispensable  element,  water. 

One  thing  in  particular  there  is  reason  to  beliefs 
that  Italy  may  value  itself  on,  viz.  the  invention  of  the  ^ 
arched  vault  and  dome,  of  which  not  a  trace  exists  ifi  ^ 
any  other  Country  of  an  earlier  date  than  the  time  of^^ 
its  intercourse  with  Rome.  And,  though  it  is  barely  ^ 
possible  that  the  invention  may  have  taken  place  In  ^ 
some  part  of  Asia  where,  large  masses  of  stone  being' 
scarce,  it  is  to  be  expected  tnat  such  a  contrivance 
would  be  thought  of,  to  form  a  cover  to  a  building,  or 
a  bridge  across  a  river;  yet  the  total  absence  of  exam- 
ples the  antiquity  of  which  is  authenticated,  proves  that' 
the  arch  could  not  have  been  in  general  use,  and  even 
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TthMe  Ihat  it  was  efitirely  unknown  *  since» 

obvious  utility  would  necessarily  have  led 
It  application. 

Linous  Countries  natural  appearances  are 
which  might  su^grest  the  idea  of  a  curvl- 
^ment  of  materials  conBlitutlng  an  arch  ; 
i  of  caverns  and  the  perforalions  of  rocks 
ar  this  form,  and  these  have  been  imitated 
tfiions  at  a  very  early  periods  Mr.  Hamil- 
1  an  artificial  perforation  like  an  arch,  made 
II,  and  serving'  as  a  doorway  in  an  ancient 
!«U8  ;  but  we  do  not  mean  to  class  under  the 
les  such  apertures  as  this,  nor  the  covered 
cribed  in  speakincr  of  the  works  at  Mycenae 
ptian  Pyramids,  These  methods  are  nearly 

Art  of  building:  itself^  and  have  been  prat- 
jr  in  Greece  andEj^ypt,  but  also  in  Britain, 
d  in  America*  By  an  arch  wc  mean  a 
wedge- like  stones  disposed  in  a  vertical 
mstaining:  (hemselves  in  the  air  by  their 
Bures.  Of  this  kind  of  arch  no  vestige 
ngnny  of  ihc  remains  of  the  early  Architec- 
£e  ;  even  the  river  Cepbissus,  which  crosses 
Athens,  had  no  bridge  over  it  till  one  was 
it  Romans  when  they  had  possession  of  the 
he  tholos  mentioned  by  Jlomer  and  other 
•9,  and  which  is  usually  translated  a  dome, 

Lord  Aberdeen  observes,  merely  a  build* 
ularplan  without  regard  to  the  roof*  which, 
that  kind,  is  supposed  to  have  been  fre- 
mber  and  of  a  conical  form  ;  and  the  roof 
ment  of  Lysicrates,  at  Athens,  is  merely  a 
e  resting  vertically  on  the  side  walls  of  the 
he  roof  of  the  Temple  of  the  Winds  is  that 
iches  nearest  to  the  character  of  a  dome, 
sed  of  twenty- four  separate  blocks  which 
:ey<stone  at  the  vertex  ;  but  the  editor  of 
114  does  not  consider  Ihem  as  exhibiting-  any 
i  principle  of  the  arch, 
re  find  the  earliest  traces   of  arches,  and* 

the  invenlor,  the  Romans  have  certainly 
'  bringing  them  into  n^eneral  use,  and  of 
bem  for  the  most  important  purposes.    A 

18  with  reason  considered  as  one  of  the 
mens  of  arches,  is  the  conduit  at  Tuscn- 
me.  This  is  a  subterranean  channel  pro- 
I  a  reservoir  under  a  mountain  ;  it  has 
i  and  is  covered  by  stones,  in  the  form  of 
Iges,  abutliiig  against  each  other  at  their 
♦  in  which  construction  Ihe  principle  of  the 
nctly  exhibited,  Tlie  reservoir  is  10  feet 
OJ  feet  high,  and  is  formed  similarly  to  the 
Ureus,  its  sides  being  composed  of  circular 
loncs,  horizontally  disposed,  and  gradually 
owards  the  vertex  ;  which  gives  an  antique 

the  reservoir  confirmatory  of  Ihe  opinion 
iuit  is  an  original  example  of  vaulting,  and 
imitation  of  a  more  perfect  form.  (See 
\upplmtni  to  Stuart's  Athens.)  Next  to 
mentioned  the  arches  found  In  part  of  the 
I  of  Rome,  built  by  Tullins,  and  the  Chaca 
ic  latter  of  which  is  formed  of  immense 
We  joined  together  without  cement,  and 
n  semicircular  vault,  as  perfect  as  any  sub- 
instructed.  These  are  generally  supposed 
I  built  by  Tarquin  the  Elder,  and  though 
tlunks  the  present  arches  were  executed  in 


the  time  of  Augustus,  yet  the  Etruscan  character  of  the      Part  11. 
workmanship  renders  the  former  opinion  more  probnble*  ^*^*y'^*' 
They  are  now  nearly  choked  up  with  earth,  but,  during 
the  prosperity  of  the  city,  they  were  large  enough   to 
admit  a  carriage  laden   with  hay,  and  boats  could  pass 
through  them. 

We  have  no  further  knowledge  of  the  employment  of 
arches  at  Rome  till  we  come  to  the  lime  of  Julitis 
Caesar,  who  erected  the  Theatre  of  Marcellus,  on  t!ie 
exterior  of  which  are  rows  of  arches  in  good  preserva- 
tion. From  the  way  in  which  Dion  Cassius  speaks  of 
the  erection  of  this  Theatre,  it  has  been  supposed  that 
it  was  an  exact  imitation  of  the  Theatre  which  had  been 
before  built  by  Pompey  ;  and  it  is  also  supposed  that 
Pompey's  Theatre  was  an  imitation  of  one  at  MilylKue, 
erected  in,  or  about,  the  time  of  Alexander.  Now  both 
Pompey*sThe*ilre  and  that  at  Mitylenehave  disappeared; 
but  as  there  are  arches  in  the  Theatre  of  Marcel  I  us^  it 
has  been  inferred  that  there  must  have  been  also  arches 
in  both  the  others;  it  must  be  owned,  however,  lhat 
this  fact  is  far  from  being  certain.  It  is  true  that  there 
are  some  remains  of  Theatres  in  Asia  Minor,  in 
whicli  arches  are  to  be  found,  hut  it  is  believed  that 
they  were  erected  subsequently  to  the  reign  of  Alexan- 
der ;  and,  therefore,  do  not  militate  against  the  prior 
claim  of  Italy  lo  the  honour  of  the  invention  of  both 
the  arch  and  dome. 

In  speaking  of  Ibe  windows  of  buildings,  Vitruvius, 
who  probably  lived  about  the  time  of  Augustus,  de- 
scribes the  construction  of  arches  in  an  unequivocal 
manner,  and  it  is  evident,  therefore,  that  they  must 
have  been  in  use  before  his  lime.  In  the  Xlth  Chap- 
ter of  the  Vllh  Bnok,  he  says  that  the  upper  parts  of  the 
openings  between  the  piers  may  be  formed  horizontally, 
or  in  an  arc  of  some  curve  ;  and,  lie  continues  to  observe, 
that  if  the  materials  are  small  with  respect  to  the 
breadth  of  (he  aperture,  they  will  neither  stand  in  their 
places  nor  support  an  incumbent  weight  if  they  are 
made  reclangnlur.  He  prescribes,  therefore,  that  the 
arches  should  he  made  of  wedges  whose  johits,  or  faces, 
tend  towards  the  centre  ;  by  which  form  they  dischfirge 
the  weight  above ;  and  that  Ihe  angular  piers,  or  the 
piers  forming  the  extremities  of  the  wall,  should  be  of 
greater  breadth  than  those  between  the  arches,  that,  by 
confining  the  wedges,  they  may  give  firmness  to  the  work. 

In  the  lime  of  Auj^uslus  we  find  a  degree  of  mag-  Rome  eiii- 
nificence  in  the  Itahan  buildings  beyond  that  which  hellishad  by 
they  had  before  attained.  The  conquest  of  nearly  the  Auguitiis. 
whole  of  the  then  known  Worid.  and  a  general  Peace, 
allowed  the  Sovereign  lo  I  urn  his  thoughts  lo  the  im- 
provement of  his  C'ountry  ;  a  constellation  of  illustrious 
Poets  and  Philosophers  at  that  time  fiiioneiu  the  melro- 
polis  of  the  Empire,  and  gave  (he  minds  of  the  people  a 
tendency  towards  subjects  more  useful  and  honourable 
than  the  conquest  of  remote  and  unolfending  nations. 
With  the  other  Arts,  thut  of  building  was  cultivated  at 
Rome  ;  Augustus  himself  caused  to  be  erected  several 
Temples  besides  other  superb  edifices,  and  so  far 
changed  the  face  of  the  city,  that,  in  speaking  of  him, 
it  could  be  said,  "  mamwream  se  rciinquere  qitam 
laieriiiam  accephset.^* 

It  is  a  generally  received  opinion  that  the  celebrated  The  Archi- 
Vitruvius  wrote  his  Treatise  on  Architecture  during  the  ^^1^^^,^° 
reign  of  this  Prince,  and,  therefiire,  we  rnay  avail  owr-  ^j-^nen  ju 
selves  of  his  authority  for  an  account  of  the  style  of  ibc  time  of 
building  in   use  at  that  period.     We   know,   however,  Augustus  (?r 
that    Ihe    precise    time   at  which  Yitruvius   lived   is '^^*^** 
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uncertain,  and  the  argtiments  in  favour  of  thai  Work 
being  written  in  the  reign  of  Titus  have  considerable 
weight ;  yet  this  will  be  of  little  consequence,  since 
Vitruvius  describes  buildings  which  had  been  executed, 
and  delivers  precepts  which  had  been  acted  on,  before 
his  time,  and  therefore,  in  admitting  the  latter  opinion 
to  be  correct,  we  shall  still,  by  following  him,  be  carried 
back  to  a  period,  perhaps  even  earlier  than  that  of 
Augustus. 

In  the  Proem  to  his  Yllth  Book,  afler  mentioning 
about  twenty  Greek  authors,  who  had  written  on  Archi* 
lecture  and  Mechanics,  Vitruvius  observes  that  very  few 
books  had  been  written  on  the  Art  by  Romans ;  he 
names  Fussitius  as  the  first,  aflerward  Terentiw  Varro 
and  Publius  Septimus,  and  he  says  that  these  were  the 
only  writers  previous  to  his  time ;  yet  he  allows  that 
there  must  have  been  some  great  Architects  among  the 
ancient  citixens  of  Rome,  and  he  instances  Cossutius, 
who  was  employed  to  complete  the  Temple  of  Jupiter 
Olympius,  at  Athens,  in  the  reign  of  Antiochus,  and 
Caius  Mutius,  who  built,  at  Rome,  the  double  Temple 
of  Honour  and  Virtue,  in  the  time  of  Marcellus^  Of  the 
Works  of  the  above-mentioned  authors,  that  of  Vitrovint 
is  the  only  one  in  existence  ;  the  others  must  have  pe« 
rished  before  the  time  of  the  revival  of  Learning  in  Italy. 

In  describing  the  Architectural  works  of  the  Greeks, 
we  began  with  their  Temples,  because  the  construction 
of  those  edifices  is  more  simple  than  that  of  any  other 
species  of  building ;  and  because  a  certain  system  had 
been  adopted  in  the  distribution  of  their  parts  before 
any  rule  was  established  for  the  Palaces  of  Princes,  or 
the  dwellings  of  private  individuals.  In  an  account  of 
the  Roman  Architecture,  it  will  be  also  proper  to  begin 
with  the  Temples  of  that  people  for  the  same  reasons. 

The  Italians  occasionally  erected  Temples  of  a  cir- 
cular form,  having  the  naos,  or  cella  surrounded  by  co- 
lumns, in  a  manner  similar  to  that  of  the  monopteral 
Temples  of  the  Greeks  ;  but  the  rectangular  Temples 
are,  in  Italy,  as  in  Greece,  much  more  general  than  ihe 
others.  They  had  the  same  denominations  in  both 
Countries  with  respect  to  the  disposition  of  the  columns, 
the  number  of  columns  in  front,  and  the  magrnitude  of 
tlie  intercolumniatiuns  ;  but  there  are  some  differences 
in  the  proportion  of  the  lengths  to  the  breadths,  and  the 
Roman  buildings  have  not  always  the  same  simplicity 
of  plan  as  those  of  the  Greeks. 

There  is  no  Temple  remaining  to  afford  an  idea  of 
the  style  in  which  such  edifices  were  constructed  by  the 
Etruscans;  and  from  the  brief  description  given  by  Vi- 
truvius, we  only  learn  that  they  were  of  a  rectangular 
form,  like  those  of  the  Greeks,  with  a  portico  in  front, 
the  columns  of  which  were  placed  at  a  considerable  dis- 
tance asunder;  that  the  shafts  of  the  columns  were 
plain  and  were  supported  on  simple  bases ;  that  the 
walls  and  columns  were  of  stone,  and  tlie  entablature 
of  timber. 

A  Temple  at  Cora,  and  another  which  is  supposed  to 
have  formcriy  existed  at  Albano,  both  of  which  places 
are  in  the  vicinity  of  Rome,  have  been  considered  as 
Etruscan  works,  but  this  is  certainly  a  mistake ;  the 
Architecture  of  the  former  is  evidently  a  modification  or 
corruption  of  the  Grecian  Doric,  and  was  no  doubt 
executed  by  Greek  colonisU;  and  the  fragments  of  a 
column  and  entablature  which  have  been  found  at  Al- 
bano no  less  evidently  belonged  to  a  Doric  building 
executed  in  the  time,  and  probably  at  a  late  period  of 
Uie  Empire.    A  Temple  dedicated  to  Jupiter  Latialis, 


is  said  to  have  been  built  at  this  plmce  in  the  time  of    Ita 
Tarquin  the  Proud,  and  both  here,  and  at  TUflcnlimip  ^^ 
in  the  neighbourhood,  are  many  substnieUoDS,  wMeli      "^ 
probably  belonged  to  Tuscan  or  Latin  buikUiigs ;  bat 
the  Temple  has  entirely  disappeared,  and  all  thoee  tab* 
Btructions  seem  to  have  been  lubseqaently  bvlll 
so  that  it  is  quite  uncertain  to  what  works  the 
which  have  been  discovered  at  these  plaees  are  to  \m 
ascribed. 

Of  the  Roman  circnlar  Temples,  there  odst  the  v^  ^^ 
mains  of  two,  of  ancient  date,  which  deserro  I 
ticularly  mentioned.     One  of  these  is  in  Rome,  i 
dedicated  to  Vesta ;    the  other  is  a  Temple 
or  of  the  Sibyl,  and  is  situated  at  Tivofi.     Their 
are  cylindrical,  and  were  supposed  to  have  been  < 
at  top  by  domes  which  rested  on  the  walls,  thongli  1 
do  not  possess  any  feature  which  may  render  iIhb 
certain.    The  Temple  at  Rome  stands  oo  threa  si 
surrounding  the  building,  and  that  at  TMii  oa  a  ( 
lar  basement,  about  five  feet  high,  and  bounded  by  avi 
tical  wall.     The  exterior  of  each  cella  is  snrroandcd  1 
a  colonnade  of  the  Corinthian  Order,  and  of  a  < 
form ;  and  Pallarlio  says,  that  the  lengths  of  the  edns 
are  equal  to  the  diameter  of  the  cella,  agreeably  to 
rule  given  by  Vitruvius  in  his  IVth  Book.     Tlie  i 
Architect  observes,  that  the  columns  are  not 
vertically,  but  are  inclined  a  little  at  top  tonrwda 
wall  of  the  cella ;  and  this  he  supposes  to  hmrm  bei 
intended  to  resist  the  horizontal  thrust  of  Iba  vaal 
But  it  has  been  since  determined  by  measaremcBi  Iha 
the  contrary  is  the  case  in  the  Temple  at  Roma; 
axes  of  the  columns  being  inclined  outward  at  the  i 
and  this  inclination,  which  might  be  supposed  to  I 
arisen  from   the   pressure   of  the  Tault  towaris 
exterior,  u  pressure  which  the  other  constmction 
intended  to  prevent,  is  now  believed  to  have  1 
signedly  given  to  counteract  the  effect  of  the 
diminution  of  the  upper  part  of  the  building,  ( 
the  particular  diminutions  of  the  surroanding  coh 
In  the  Temple  at  Tivoli,  the  leaves  of  the  capitals  i 
cut  into  the  substance  of  the  vases,  whereas  they  i 
generally  executed  in  relief.     Mr.  Gwilt  obsenres  th 
this  Temple,  though  not  highly  finished,  is  of  a  1 
Ufiil  form. 

But  the  circular  Temples  of  Italy,  whidi  by  son 
supposed  to  have  been  adopted  from  the  form  of  ' 
Tower  of  the  Winds,  or  the  Monument  of  Lys' 
are  exhibited  in  the  greatest  perfection  in  the  . 
at  Rome.     This  remarkable 
posed  to  have  been  built 
though  there  seems  reason 
the  Temple  was  erected  during  the  Republic, ) 
only  the   })ortico  was  added  or  renewed  by  . 
Its  plan  is  a  complete  circle,  whose  interior  dis 
is   137jt   feet;  the  wall   is  about  23  feet  thick*  wit 
eight  hemicylindrical  cavities  formed  vertically  la 
thickness,  at  equal  distances  from  each  other, 
the  building,  in  order  to  save  materials;    and 
are  three  semicircular,  and  four  rectangular 
formed  in  the  interior  face  of  the  wall,  with  two  cdn 
about  83  feet  high  in  front  of  each,  and  a  ] 
each  angle. 

It  is  probable  that,  originally,  all  these  seren  i 
constituted  as  many  semicircular-headed  alcoves^  ( 
towards  tlie  interior  of  the  building  from  top  tobottass^^^ 
though  now  the  upper  parts  of  some  are  concealed  1^^^ 
the  ornaments  above  the  entablature  of  the  columns  sn^^^ 
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pHttsfcrs  bcfore-mimtioned.  The  &1coireB  perhaps  then 
contained  altars,  and,  at  present,  they  serve  as  chapels. 
All  the  lo^^r  part  of  ♦he  interior  is  of  marble,  and  pro- 
bably is  as  ancient  as  the  time  of  A^rippa. 

The  cylindrical  wall  of  Ihe  Temple,  which  is  chiefly 
of  brickwork,  is  102  feet  high,  on  Ihe  exterior,  termi- 
nated above  by  a  horizontal  cornice,  and  divided  into 
three  parts,  horizontally,  by  two  other  cornices,  at  the 
hei^Us  of  45  feet  and  74  feet  respectively;  and  within 
Ihe  Uitckne»s  of  the  wall,  in  each  of  the  two  upper  divi- 
dons,  is  formed  a  row  of  arches  the  interiors  of  which  are 
filled  np  with  horizontal  courses  of  brickwork. 

The  curvature  of  the  wall  is  internipled  in  front  by  a 
ItCtatij^lar  projection  103  feel  broad  and  advancing  20 
feet  from  the  circumference  of  the  cylinder.  This  pro* 
jection  has  a  plane  stn^ace  on  the  exterior,  in  which  Is 
the  doorway,  with  a  cylindrical  recess  on  each  side  ;  it 
has  four  pilasters  in  front,  and  is  terminate<l  above  by  a 
pediment  the  horizontal  cornice  of  which  is  on  a  level  with 
the  second  of  those  on  the  cylindrical  wall ;  the  apex  of 
the  pediment  is  20  feet  above  Ihe  base,  so  that  the  height 
of  this  member  is  about  one-fifth  of  the  whole  lenj^h  of 
ihe  horizontal  cornice.  In  front  of  this  projection,  and 
of  equal  breadth  with  it,  is  an  octastyle  portico,  pro- 
jecting 62  feet  from  the  circumference  of  the  circular 
part  of  the  edifice ;  the  columns  have  plain  shafts,  and 
are  about  47  feet  high,  and  there  is  a  double  row,  each 
contain ingf  four  columns,  between  those  in  front  and 
the  pilasters  beforemcntioned.  The  portico  is  covered 
-  by  a  pediment  similar  to  that  on  the  wall  of  the  boild- 
I  *^,  and  the  horizontal  cornice  of  the  latter  is  cut  by  the 
1  _4hi>ing  sides  of  the  roof  of  the  portico. 
Hi^Abuve  the  columns  and  pilasters,  in  the  interior  of  the 
W  fciMing",  Is  a  horizontal  entablature,  over  which  is  a 
I  podium  surrounding  l!\e  Temple ;  this  formerly  mip- 
I  ported  a  row  of  small  pilasters  with  rertang-ular  recesses 
I  between  them,  and  the  whole  was  crowned  by  a  second 
I  CBlAblature^  the  top  of  which  is  on  a  level  with  the 
f  MCOud  exterior  cornice.  The  pilasters,  which  seem 
to  kare  been  of  later  date  than  the  columns  below,  are 
■WW  removed,  and  a  different  arrang'ement  of  the  oma- 
iBents  has  taken  place.  From  the  second  entablature, 
*>  a  circular  base,  75  feet  from  the  {ground,  springs  the 
^ome,  which  is  of  a  hemispherical  form,  137  J  feet  dia- 
ifteter,  ornamented  interiorly  with  five  horizontal  rows 
<jf  sunk  panels,  whose  sides  have  the  appearance  of  in- 
"^Wed  steps,  and  endings  at  top  with  a  circular  opening  the 
diameter  of  which  h  26  feet  Several  horizontal  courses 
€if  brickwork  surround  the  dome  at  the  top  of  the  wall 
^  the  exterior,  and  seem  as  if  intended  to  resist  its 
«teral  thrust,  Tlie  whole  Temple,  inside  and  out,  fs  of 
•fce  Corinthian  Order,  and  the  foliage  of  ihe  capitals 
^wembles  clusters  of  olive  leaves.  Formerly  the  pave- 
*iient  of  the  Temple  was  ascended  by  steps,  but  the 
^TOimd  has  now  risen  so  much  on  the  exterior  that  it  is 
*Jcc€ssary  to  descend  in  order  to  gel  within  the  building. 
A  plmn,  eleratioQ,  and  section  of  this  Temple  is  given 
^«li  pi-  xii. 

^  The  height  of  the  columns  of  the  portico  is  47.029 

'^    \  and  the  lower  diameter  of  the  shafl  is  4.797  feet ; 

architrave  is  divided  into  three  facia*,  which  are  not 

ictly  in  vertical   planes,  but  Ibclr  upper  extremities 

(dine  towards  the  building,  and  the  heigtit  of  the  whole 

^cU&blature  is  10,217  feet,  or  ^  of  that  of  the  column, 

THe  cornice  has  no  dentels,  and  their  place  is  occupied 

^y  a  plaJQ  faci%  but  below  the  modilloos  is  an  echinus 


moulding  sculptured  with  oves;   the  distances  of  the     PtrtI, 

modiUons  from  each  other  are  eqtial  to  half  a  diameter  ^  *  v^^ 
of  the  column,  and  their  breadths  are  equal  to  0.2  dia- 
meter,    See  pi,  xi.  fig.  1. 

In  the  interior  of  the  Pantlieon,  the  height  of  the  co- 
lumns is  34.674  feet,  and  the  lower  diameter  is  3.643 
feet.  The  shafts  are  fluted  and  the  channels  are  filled 
with  cabliiigs,  or  reeds,  as  far  as  one- third  of  their 
height.  The  extremities  of  the  modillons,  and  those 
sides  of  the  lacunaria,  or  coffers,  in  the  soffit  of  the  co- 
rona, which,  in  a  building  formed  by  plane  walk,  would 
be  parallel  to  the  face  of  the  wall,  are  here  portions  of 
circles  the  centres  of  which  are  in  the  axis  of  the  build- 
ing ;  and  those  sides  of  the  modi  lions  and  coffers  which 
would  be  perpendicular  to  the  face,  all  tend  to  the 
same  axis. 

We  may  conckide  our  account  of  the  circular  Temples 
at  Rome  with  a  short  description  of  those  supposed  to  Tcmplcj  of 
have  been  dedicated  to  Bacchus  and  Minerva  Medica  Bacchus 
in  the  same  city,  though  the  changes  they  have  under- 
gone render  it  difficult  to  ascertain  what  was  (heir  pri- 
mitive state.  The  former  consists  of  a  cylindrical  wall, 
S9.3$  feet  diameter,  raised  tipon  twelve  semicircular 
arches,  springing  from  a  double  circular  peristyle,  the 
columns  of  which  are  coupled  in  the  direction  of  the 
radii  of  the  plan  of  the  Temple,  and  the  whole  is 
crowned  by  a  hemispherical  brick  dome,  65.6  feet  high 
fiiom  the  pavement.  On  the  exterior  of  this  circular 
peristyle  is  another  cylindrical  wall,  enclosing  a  corridor 
14.75  feet  wide,  which  surrounds  the  colonnade;  this 
corridor  is  crowned  by  a  semicircular  vault  32  feet  high 
from  the  pavement,  and  between  its  roof  and  the  base 
of  the  dome  is  a  row  of  semicirciilar-headed  windows 
in  the  cylindrical  wall  of  the  central  part  of  the  btiilding. 
In  front  there  has  formerly  been  a  portico,  which  is  now 
destroyed. 

The  body  of  the  Temple  of  Minerva  Medica  is  of  a  cy-  andMincrvi 
lindrical  form  on  the  exterior  and  11 17  feet  in  diameter;  Medica. 
but  the  interior  of  the  wali  is  formed  in  ten  plane  vertical 
faces,  in  each  of  which  is  a  semicircular  recess  open  to- 
wards the  centre  of  the  building.  The  whole  is  coverc<l  by 
a  hemispli  pried  dome  of  brickwork,  the  vertex  of  which 
is  113  teet  from  the  pavement.  On  each  side  of  the  body 
of  the  building  there  was  formerly  a  semicircular  wing 
covered  by  a  vault  in  the  form  of  a  portion  of  a  sphere, 
but  these  are  now  gone  to  ruin.  At  the  entrance  of 
the  building  is  a  rectangular  vestibule,  with  four  Co- 
rinthian columns,  and  two  pilasters  of  the  same  Order 
in  front.  The  whole  vestibule  is  covered  with  a  pedi- 
ment roof. 

It  is  obsen^ed  by  Mr.  Forsyth  that  a  custom  has  pre- 
vailed of  considering  every  circular  edifice  containing 
alcoves,  as  part  of  a  Roman  Bath,  and  the  three  Tem- 
ples last  mentioned  are  among  those  to  which  that 
destination  has  been  ascribed ;  the  opinion  may  not  be 
often  well  founded,  but  there  is  some  probability  that 
with  respect  to  the  Pantheon  it  may  be  correct.  The 
Baths  which,  according  to  Dion,  were  executetl  by 
Agrippa,  are  supposed  to  have  constituted  an  immense 
edifice  of  a  rectangular  form  ;  and  from  the  traces  of 
walls  which  have  been  discovered  at  the  back  of  the 
Pantheon,  as  well  as  from  the  great  alcoves  in  the  inte- 
rior, this  building  is  thought  to  have  been  a  sort  of  ves- 
tibule connected  with  them  on  the  side  opposite  the 
portico,     Cameron's  Ddncripdon  oftheRnman  Baths* 
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CHAPTER  11. 

The  Religiou$  Edificet  of  the  Romans  between  the  Timet 
of  Augustus  and  Constaniine. 

The  generality  of  the  Temples  erected  during  and 
subsequently  to  the  time  of  Augustus,  in  every  part  of 
the  Romaii  Empire,  were  of  rectangular  forms ;  and 
though  the  plans  of  most  of  them  have  the  simplicity  of 
the  Grecian  models,  yet  there  are  some  among  them  of 
a  more  complex  character,  and  seeming  to  have  been  the 
prototypes  of  a  style  of  building  which,  at  a  later  day, 
became  universal  in  the  ReligiousArchitecture  of  Europe. 

At  the  foot  of  the  Campidoglio,  (the  ancient  Capitol 
of  Rome,)  formerly  existed  one  of  the  Temples  said  to 
have  been  built  by  Augustus,  and  supposed  to  have  been 
dedicated  to  Jupiter  the  Thunderer.  The  whole  of  it 
is  now  destroyed,  except  three  columns,  but  by  tracing 
the  ruins,  it  is  found  to  have  been  of  a  rectangular 
form,  115  feet  long  and  92  feet  wide,  measuring  on  a 
line  circumscribing  the  columns.  At  that  extremity  of 
the  cella  which  is  opposite  the  pronaos  was  a  hemi- 
spherical recess,  open  to  the  interior,  and  occupying 
nearly  the  whole  breadth  of  the  face.  Tlie  Temple  has 
been  octastyle  and  dipteral,  but  the  columns  were  not 
continued  on  the  rear  face,  because  that  part  was  next 
to  the  rock,  and  nearly  joined  it.  It  seems  that  on  this 
face  was  a  very  thick  wall,  and  at  a  little  distance  behind 
it  was  an  arcade,  forming  a  facing  to  the  rock  of  the 
Capitol,  with  half  columns  attached  to  the  piers.  The 
columns  of  the  Temple  are  fluted,  and  of  the  Corinthian 
Order.  It  was  about  this  building  that,  according  to 
Suetonius,  Augustus  caused  small  bells  to  be  hung, 
either  for  ornament,  or  that,  by  the  sounds  they  emitted 
when  agitated  by  the  wind,  birds  might  be  deterred  from 
settling  upon  the  consecrated  edifice. 

The  height  of  the  columns  is  47.082  feet,  and  the 
lower  diameter  is  4.598  feet,  consequently  the  height  is 
equal  to  1 0.24  diameters.  The  base  consists,  besides  the 
plinth,  of  two  tori,  between  which  are  two  scotiie,  with 
the  fillets,  and  the  scotiie  are  separated  from  each  other 
by  a  double  astragal.  The  capital  consists  of  two  rows 
of  leaves,  the  exterior  surfaces  of  which  have  considerable 
obliquity  to  the  axis  of  the  column,  and  above  these  are 
the  stems  which  curl  under  the  abacus.  The  architrave 
is  divided  into  three  facis,  all  of  which  incline  back- 
ward, and  the  mouldiug^s  which  separate  them  are  orna- 
mented. A  grreat  rectangular  panel,  with  ornamented 
borders,  occupies  nearly  the  whole  of  the  architrave  and 
frize  over  the  front  of  the  columns,  for  the  purpose  of 
containing  an  inscription,  the  facise  of  the  architrave 
being  interrupted  abruptly  to  make  room  for  it.  The 
cornice  contains  a  row  of  dentels  between  two  quarter- 
circle  mouldings,  and  over  the  upper  of  these  is  a  row 
of  modillons,  which  support  the  corona.  The  height  of 
the  entablature,  not  including  the  cymatium,  is  9.514 
feet,  or  1  of  the  height  of  the  column. 

Between  the  Campidoglio  and  the  Palatine  Hill  are  yet 
sUnding  three  beautiful  Corinthian  columns,  whidi  have 
usually  been  named  the  remains  of  a  Temple  dedicated 
to  Jupiter  Stator ;  but  so  little  certainty  is  there  of  the 
truth  of  this  denomination  that  the  ruins  are  now  sup- 
posed to  have  been  part  of  the  comitium  in  front  of  the 
Senate-house.  Very  little  has  been  ascertained  of  the 
form  of  this  Temple,  if  it  has  been  one,  but  Palladio 
thinks  it  was  peripteral  and  octastyle.  The  columns 
are  47.646  feet  high,  and  the  lower  diameter  is  equal 


to  4.841  feet ;  consequently  the  height  is  equal  to  abciot 
9.8  diameters.  The  architrave  is  divided  intc  three  ^ 
faci«,  nearly  equal  to  each  other  in  breadth,  and  tha 
exterior  surface  of  the  frize,  as  well  as  that  of  the  lower 
facia  of  the  architrave,  is  vertically  over  the  drcumftr- 
ence  of  the  upper  part  of  the  shaft  of  the  column: 
there  are  both  dentels  and  modillons  In  the  oorakeu 
The  height  of  the  entablature,  not  including  the  epili- 
thedas,  is  equal  to  11.93  feet,  or  about  one-quarter  of 
the  height  of  the  column*  and  the  under  part,  or  aofltt» 
of  the  corona  has,  formed  in  it,  square  cofiera,  or  penebi 
omamente J  with  eculpture.     (See  figs.  2,  d.  4,  pi.  zL) 

We  are  brought  next  to  the  remains  of  aTenpleTf 
dedicated  to  Peace,  which  is  remarkable  for  exhibitiof  ^ 
a  great  deviation  from  the  general  simplicity  of  tte 
Roman  and  Greek  Temples.  Its  plan  is  rectangular,  and 
a  vestibule  or  porch  was  formed  along  the  whole  breadllB 
of  the  building  in  front  The  vestibule  was  covered  1^  ^ 
vault,  the  height  of  which  from  the  pavement  was  i  ~ 
35  feet ;  in  front  were  six  semicircular-headed  ap 
serving  as  entrances,  and,  corresponding  to  these,  ^ 
as  many  semicircular  apertures  in  the  front  wall  of  ' 
building.  The  length  of  the  Temple  on  the  exlcrioi^r 
not  including  the  depth  of  the  porch,  is  294  feet; 
depth  of  the  porch  is  30  feet,  and  the  breadth  of 
Temple  is  197  feet.  The  pavement  was  10  feet  abof»' 
the  ground,  and  there  has  been  an  ascent  to  it  by  i 
in  front  of  the  vestibule. 

The  building  may  be  considered  as  divided  loii_ 
nally  into  three  parts  neariy  equal  to  each  other.    11u« 
central  division,  or  as  it  would  be  now  called,  the  naii^ 
was  a  grand  hall  of  a  rectangular  form,  extending  Ib^. 
whole  length  of  the  Temple,  and  equal  in  breadth  M 
one-third  of  that  of  the  Temple.     This  was  covered  i^ 
a  vault,  consisting  of  three  groins,  formed  each  by  tik^t 
intersection  of  two  hemicylindrical  vaults  at  right  aqgi^a 
to  each  other.    The  height  of  the  crown  of  the  ^ 
from  the  pavement  must  have  been  about  1 16  feel,  i 
the  interior  surfaces  of  the  groins  show  traces  of  hafuur 
been  ornamented  with  sunk  panels.     A  hemicylindiieM 
recess,  13^  feet  deep,  is  formed  in  the  wall  at  that  ead 
of  the  Temple  which  is  opposite  the  entrance,  and  M 
covered  by  a  half-dome,  or  quadrant  of  a  sphere,  Ihs 
height  of  the  vertex  of  which  from  the  pavemeot  is  7l 
feet.  The  front  of  the  recess  is  open  to  the  interidr  of  *• 
Temple,  and  the  interior  surface  of  its  dome  is  «■•• 
mented  with  octagonal  and  square  panels  sunk  ia  A« 
masonry,  with  sides  in  the  form  of  inverted  steps. 

The  two  lateral  divisions  of  the  Temple  were  •* 
subdivided  into  three  rectangular  parts,  nearly  «qB«l  *" 
each  other,  by  two  walls  parallel  to  the  breadth  of  ^ 
Temple  ;  these  parts  were  open  towards  the  ^***''^^ 
vision,  and  were  covered  above  by  hemicylindrical  ^ssW 
springing  from  the  walls  just  mentioned,  and  from  ■• 
parallel  extremities  of  the  building.     The  height  of  *• 
crown  of  these  vaults  from  the  pavement  was  71  ft* 
and  in  each  of  the  walls  is  an  aperture  of  commni^ 
tion.     The  central  part  in  each  of  the  grand  lslil» 
divisions  is  terminated  by  a  hemicylindrical  recei^  ic** 
vered  and  ornamented  like  that  at  the  extremity  of  dP 
building ;  only  one  of  these  two  recesses  is  now  atandil^ 
and  in  its  vertical  wall  are  two  tiers  of  small  niehi^ 
Those  parts  of  the  side  walls  of  the  Temple  whkh  fa* 
the  extremities  of  the  other  four  parts  into  whidi  thi 
two  lateral  divisions  are  subdivided,  are  pierced  wtt 
two  tiers  of  apertures,  like  windows,  with  semidreoltf 
heads.    Each  of  the  four  cross-walls  tenninaied  tovaidi 
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the  f^enlral  diyision  of  the  Temple  by  a  Corliilhian 
column,  from  the  entablature  of  which  sprang  the  ribs 
'  of  the  groins  which  covered  this  part  of  the  buildiirg. 
The  columns  are  now  destroyed,  hut  parts  of  the  enta- 
blatures and  bases  remain,  which  are  sufficient  to  g^ive 
indications  of  their  character.  The  etchirigfs  of  Rossini 
give  an  accurate  idea  of  the  present  state  of  this  Temple, 
aod  to  them  we  refer  the  reader. 

The  roof  being"  entirely  destroyed,  it  is  impossible  to 
say  how  the  building'  was  covered  on  the  exterior,  but 
if  the  restoration  given  by  Palladio  were  correct*  it 
would  appear  that  two  sides  of  a  sloping"  roof  rose  from 
the  side  wails  of  the  building-  till  they  met  the  walls 
above  the  piers  on  each  side  of  the  central  division  ; 
these  were  carried  up  hip^hcr  than  the  walls  of  the  two 
lateral  divisions,  and,  according  to  that  Architect,  were 
t<?miinated  by  a  pediment  roof. 

The  Temple  was  begun  by  the  Emperor  Claudius, 
and,  after  the  conquest  of  Judea,  it  was  finished  by 
Tespasian.  who  deposited  in  il  the  spoils  of  the  Temj>le 
at  Jerusalem.  It  is  said  to  have  been  destroyed  by 
fire,  or  an  earthquake,  during  the  reign  of  Couuuodus, 
asicl^  subsequently,  to  have  been  restored. 

Of  the  sacred  edifices,  constructed  according  to  the 
lotiic  Order*  which  still  exist  at  Rome,  the  Temple  of 
Portuna  Virilis  is  the  principal.  This,  which  is  nearly 
entire,  is  of  the  kind  called  prostyle,  with  four  columns 
in  front,  and  one  on  each  side  between  these  and  the 
eella;  the  sides  and  angles  of  the  latter  are  also  orna- 
pwnted  with  half-columns.  The  leng^lh  of  the  columns 
is»7,348  feet ;  the  lowtT  diameter  of  the  shaft  is  3.109 
^tel;  and  this  member  is  fluted  with  twenty-four  semi- 
circular channels  having  fillets  between  them.  The  base 
l»  of  the  Attic  kind  ;  and  between  l!je  volutes  in  the 
Cfpi'ial,  is  a  double  echinus,  of  which  the  larger  one  is 
•we  ll>e  other,  and  immediately  below  the  last  is  a 
small  astragal  and  fillet.  The  architrave  is  divided  into 
tJirce  faciae,  each  of  which  inclines  backward,  in  order, 
perhops  to  give  a  greater  appearance  of  stability  ;  the 
fiize  is  ornamented  with  sculpture,  and  there  are  dentels 
in  the  cornice.  The  height  of  the  entablature,  including 
tbe  cymatium,  is  6.784  feet,  or  one-fourth  of  the  column. 
CSee  figs.  5,  6,  pi  x.) 

This  example  is  remarkable  for  having  the  middle  of 
^dentel  nearly  corresponding  with  the  axis  of  each  of 
it$  columns,  and  all  its  similar  ornomcnls  placed  with 
•regularity  vertically  over  each  other  in  the  ditTerent 
«»embers  of  the  entablature;  circumstances  which  have 
^ot  been  attended  to,  perhaps,  in  any  other  edifice  con- 
atnicte*!  by  the  Ancients. 

The  Temple  of  Concord  isf  supposed,  by  some,  to 
iiate  been  originally  built  in  memory  of  the  nnion  be- 
t-irecn  the  Patricians  and  Plebeians,  when  the  latter 
^ok  refuge  on  the  Mo7t8  Sacer;  others  thhik  it  was 
dedicated  by  Tiberius  to  consecrate  the  harmony  be- 
^«en  Augustus  and  Livia,  Be  this  as  it  may,  the  in- 
scription states  that  it  had  been  destroyed  by  fire,  and 
^bsequently  restored ;  and  the  bad  taste  of  the  resto- 
■Stion  sufticienily  indicates  that  it  took  place  about  the 
Utoe  of  Conslantine. 

Il  appears  to  have  been  peripteral,  with  a  hexastyle 
iMTtico  in  fronts  The  eight  columns  which  remain  are 
^  red  and  white  granite  of  different  diameters ;  the 
ooses  are  Attic,  and  all  are  without  plinths,  except  those 
ff  the  two  angidar  columns.  The  capitals  are  deficient 
in  e1eganc€  and  badly  cut;  the  architrave  has  been 
imoothcd  to  unite  it  with  the  frize,  and  form  a  plain 


surface  to  contain  the  inscription ;  there  are  both  mo-     Part  It* 
dillons  and  dentels  in  the  cornice,  and  the  interior  frize  ^^^v-^i^ 
is  sculptured. 

The  columns  are  412.851  feet  high,  and  the  diameter 
of  the  shall  ut  bottom  is  4.486  feet;  consequently,  the 
height  of  the  columns  is  equal  to  about  9,5  diameters* 
The  shafts  of  the  columns  are  plain,  and  the  inequality 
in  their  lengths  is  some  proof  that  they  have  been  taken 
from  other  edifices.  Each  capital  contains  eight  volutes, 
formed  diagonally  with  respect  to  the  abacus;  between 
the  volutes  is  an  echinus,  with  an  astragal  below  it  I 
under  this  comes  a  cima  recta  and  fillet ;  and  below 
these,  that  is,  at  the  top  of  the  shaft,  is  another  astragal ; 
the  first  three  mouldings  ore  sculptured,  and  the  other 
plain.  The  aichitrave  and  frize  are  each  equal  to  half 
a  diameter  in  height,  and  the  former  has  been  divided 
into  three  facite.  The  height  of  the  whole  entablature  is 
equal  to  7.2  feet,  or  about  one-sixtli  of  that  of  the  co- 
lumn ;  and  above  the  cornice,  over  the  intervals  of  the 
columns  in  front  of  the  Temple,  is  a  row  of  flat  seg- 
mental arches,  seemingly  intended  to  relieve  the  weiglil  of 
an  incumhent  structure  from  that  part  of  the  entablature. 

or  the  remaining  Temples  at  Rume»  the  following  are  Nrtiicwof 
the  principal;  we  notice  Ihem  only  to  show  their  general  sundry  other 
form,  where  this  can  be  ascertained  ;  for  the  proportions  Ttniplesat 
existing  between  the  parts  of  the  Orders  employed  do  ^*'**'®' 
not  diller  materially  from  those  in  the  examples  which 
have  been  already  exliibited. 

Among  the  Temples  built  by  Augustus  at  Rome  there 
remain  the  ruins  of  one  dedicated  to  Mars  the  Avenger, 
Its  plan  is  rectangular;  the  whole  length  of  the  cella 
and  pronaos  together,  including  the  thickness  of  the 
walls,  was  about  116  feet  and  the  breadth  about  73 
feet.  The  Temple  was  peripteral  and  octastyle,  with 
four  columns  between  the  anliE  pilasters.  The  columns 
of  the  peristyle  are  of  the  Corinthian  Order,  and  the 
intervals  between  them  are  equal  to  about  a  diameter 
and  a  half. 

The  Temple  of  Nerj?a  Trajanus  has  a  cella  which  is 
nearly  square,  but  a  portico  without  side  walls  projects 
in  front.  It  is  hexastyle,  and  there  were  two  columns 
on  each  side,  between  the  front  wall  of  the  cella  and  the 
front  columns  of  the  portico  ;  all  the  columns  are  of 
Parian  marble,  and  of  the  Corinthian  Order,  wiili  fluted 
shafts.  The  pavement  is  raised  from  the  ground  and 
supported  on  arches;  a  method  which,  Vitruvius  saysj 
was  practised  in  his  time.  The  ascent  to  the  pavement 
is  by  a  flight  of  steps  in  front 

The  Temple  of  Antoninus  and  Faustina  was  similar  to 
the  one  last  mentioned.  Before  this  building,  wa*  a 
grand  rectangular  peristyle,  consisting  of  coupled  co- 
lumns, which  were  surrounded  by  walls  on  three  sides, 
the  Temple  occupying  the  fourth. 

The  building  which  has  been  supposed  to  be  the  Ba- 
silica of  Antoninus,  is  now,  with  more  reason,  thought 
to  have  been  a  peripteral  Temple.  Its  plan  was  rectan- 
g^ular,  it  had  eight  columns  in  front,  and  seven  half- 
columns  were  attached  to  the  interior  face  of  the  wall 
on  each  side  of  the  edifice. 

No  traces  now  exist  of  the  great  pseudodipteral 
Temple  of  Jupiter  cm  the  Quirinal  Hill,  which  was  sup- 
posed by  Palladio  to  have  been  of  the  kind  called  hypw- 
thral ;  nor  of  an  octaslyle  Temple  of  Mars,  which  he 
places  between  the  Pantheon  and  column  of  Antoninus, 

By  the  late  excavations  in  the  Forum  of  Rome,  the 
following  particulars  have  been  ascertained  respecting 
the    graiid   double  Temple,   dedicated    to  Venus   and 
2  p 
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Aivhiteo  Rome,  which  formerly  existed  within  the  circuit  of  that 
magnificent  place.  It  appears  to  have  been  a  peripte- 
'  ral  edifice,  of  a  rectan^lar  form,  351.5  feet  lon^,  and 
166  feet  wide  between  the  centres  of  the  extreme 
columns ;  and  consisting  of  two  square  Temples  joined 
together  at  their  rear  faces ;  in  each  of  which  was  a 
hemicylindrical  recess  covered  by  a  half  dome.  The 
building  was  decastyle,  with  twenty  columns  in  flank 
and  four  columns  between  the  antse,  both  of  the  pro* 
naos  and  posticus.  To  the  pavement  of  the  peri8t3rle 
was  an  ascent  by  steps,  and  the  whole  was  surrounded 
by  a  peribolus  525  feet  long,  and  318  feet  wide,  con- 
sisting of  a  double  row  of  columns,  twenty-six  in  front. 
The  columns  on  the  flanks  of  the  peribolus  were  inter- 
nipted  by  a  portico  in  the  centre  of  each  side,  that  is, 
opposite  the  place  of  junction  of  the  two  Temples ;  and 
there  was  an  ascent  to  the  platform  of  the  peribolus  by 
a  magnificent  flight  of  steps  extending  along  the  whole 
iVont.  See  the  Work  on  Uie  restoration  of  the  Forum, 
by  Caristie,  and  a  Plate  recently  published  from  a  design 
of  Mr.  C.  H.  Cockerell. 

The  Roman  people  must  have  beheld  with  pride  the 
splendour  of  this  Temple  when  in  a  perfect  state  ;  the 
perspective  of  the  long  files  of  columns  forming  the 
peribolus,  blended  with  that  of  the  more  lofly  columns 
about  the  richly  ornamented  building  in  the  centre,  must 
have  produced  an  effect  perhaps  unrivalled  in  sublimity 
by  any  work  in  the  ancient  World. 

We  may  conclude  this  account  of  the  Temples  in  the 
city  of  Rome,  by  observing  that  in  the  Colonna  Gardens 
have  been  found  some  fragments  of  an  entablature  which 
is  believed  to  have  belonged  to  the  portico  of  a  magni- 
ficent Temple,  of  the  Corinthian  Onier,  built  by  Nen>. 
The  Temple  is  supposed  to  have  been  dodecastyle,  or 
to  have  had  twelve  columns  in  front ;  and  from  the  mea^ 
snrements  which  have  been  made  of  the  fragments  we 
are  enabled  to  determine  the  dimensioas  of  the  sevieral 
members  of  the  Order. 

The  height  of  the  columns  was  65.5  feet,  and  equal 
to  about  ten  times  the  lower  diameter.  The  architrave 
is  divided  into  two  facice,  of  which  the  separation  and 
the  crowning  nooulding  are  both  sculptured,  and  the 
frize  is  filled  with  immense  scrolls  of  the  richest  sculp- 
tured foliage,  remarkable  for  its  elegance,  and  for 
its  approach  to  the  purity  of  the  Grecian  style.  The 
cornice  is  without  dentels,  and  contains  a  row  of  modil- 
lons  which  are  bounded  every  way  by  plane  surfaces ; 
these,  as  well  as  the  modillon  band,  are  divided  into 
two  faciee  of  which  the  upper  exceeds  the  lower  in 
height  and  breadth  ;  the  corona  is  bold  and  plain,  and 
the  epitithedas  is  delicately  sculptured.  See  fig.  5,  pi. 
xi.  The  height  of  the  entablature,  not  including  the 
cymatium,  is  14.184  feet,  or^^  of  the  height  of  the 
column ;  and  the  whole  height  of  this  gigantic  Order 
must  have  been  above  81  feet ;  the  length  of  the  por- 
tico was,  probably,  about  220,  and  the  height  of^the 
vertex  of  the  pediment  from  the  pavement  about  106  feet. 
Within  the  limits  of  the  Roman  Empire  innumerable 
Temples  must  have  been  erected  previous  to  the  time  of 
Constantine,  many  of  which  were  splendid  edifices ; 
but,  of  these,  a  few  only  have  escaped  the  destroying 
hand  of  time :  and,  besides  those  in  Rome,  and  the 
very  ancient  Temple  at  Tivoli,  before-mentioned,  the 
Tern  le  on  ^^''^'^^^"S  are,  perhaps,  the  most  considerable. 
the"*CUtum.  ^"  *^®  Clitumnus,  below  Trevi,  is  a  small  prostyle 
ou.  Temple  raised  on  a  basement  eight  feet  high,  to  which 

there  is  an  ascent  by  steps  in  front,  on  each  side  of  the 


centre,  and  leading  to  the  entrances  on  the  flisiG^  ofthe 
porch.  In  front  df  the  porch  are  fonr  ookmun  betwctft  ' 
two  antn  pilasters  which  are  detached  horn  t)M  wrife; 
the  pilasters  are  fluted  vertically,  as  usual,  buft:  tha 
columns  are  remarkaUe  on  account  of  two  of  Cbott 
being  fluted  obliquely  round  the  ahafl,  and  the  thafttof 
the  other  two  being  soalptured  all  over  with  Icaw^ 
sure  proofs  of  a  decline  of  good  taste.  Both  oolamM 
and  pilasters  are  ofthe  Corinthian  Order. 

At  Assist  in  Umbria  is  a  Corinthian  Temple  with  rixTi 
columns  in  front,  and  two  columns  on  each  aide  of  Ifat  ^ 
portico  between  the  wall  of  the  cella  and  the  ftoit 
columns.    The  Temple  is  rectangular,  and  its  length  k 
nearly  equal  to  twice  its  breadth ;  it  is  remarfcabla  at 
account  of  the  columns  being  placed  on  pedeatali^  a  cn^ 
cumstanoe  which  has  not  been  observed  in  any  ( 
ancient  example.     The  ascent  from  the  ground  to 
pavement  of  the  Temple  is  by  steps  along  tha  finnvt 
the  building ;  upon  the  middle  step  are  placed 
which  rise  as  high  as  the  levd  of  the  paveoient*  and  1 
bases  ofthe  pedestals  stand  on  these  blocks.  The  \ 
of  the  pedestals  is  about  equal  to  the  breadth  of  an  ■ 
tercolumniation ;  that  is,  to  about  twice  aa  much  ai 
diameter  of  a  column. 

But  every  building  of  Italy  most,  in  giandeor 
effect,  when  seen  from  a  distance,  have  yielded  to  fe 
Temple  of  Fortune  at  Prsraeste,  about  twenty^ne : 
from  Rome.  We  have  already  given  some  arroMt  ^ 
this  Temple  in  our  Mucellaneoui  DhuioUt  (Fomnrmm^ 
and  we  shall  here  add  a  few  more  peculiaiiy  tfrhaicaf 
particulars.  It  was  built  on  the  upper  part  ef  a 
rock,  one  side  of  which  was  cut  into  fbur  broad  lumw 
supported  by  walls  or  arcades;  and,  from  the  ttlli 
which  is  now  visible,  the  following  particulars  have  bun 
ascertained.  On  approaching  the  rock,  the  ■peeftilv 
arrived  at  a  flight  of  steps,  7  feet  high  from  the  grawL 
extending  in  length  about  570  feet,  and  only  farokm  If 
a  rectangular  projection  fiK>m  the  centre  ^  thialedlta 
narrow  landing-place  from  which,  by  a  flight  ofstaptlt 
right  angles  to  the  former  and  commencing  at  4bi 
distance  of  180  feet  from  the  centre  on  each  side,  tiMn 
was  an  ascent  to  another  landing-place.  111  feel  ^KM 
the  former,  and  supported,  in  front,  by  a  row  of  M*!* 
circular  arches  on  piers,  of  which  many  traces  ranniB* 
In  the  centre  of  the  second  landing-place  were  itip 
leading  to  a  third,  which  was  600  feet  long,  2^  ^ 
above  the  first  landing,  and  supported  in  front  by  apW* 
wall.  Again,  in  the  centre  of  this  landing-plaee,  «*> 
steps  leading  to  the  first  grand  terrace,  which  was,  t^ 


600  feet  long,  and  80  feet  broad.  A  few  step^  ( 
ing  the  whole  length  of  this  terrace,  led  to  the  nrt 
which  is  570  feet  long,  and  about  the  same  breedth  i> 
the  other.  Near  the  centre  of  this  were  two  quadiangil' 
buildings,  each  50  feet  long,  33  feet  broad,  and  65  dt 
distant  from  each  other.  At  the  back  of  each  of  dUi* 
Temples  was  a  flight  of  steps  at  right  angles  iot^ 
former,  leading  to  a  third  terrace,  270  feet  long,  2Bld 
wide,  and  36  feet  above  the  first  landing.  On  the  ri^ 
and  lefl  of  the  centre  of  this  terrace  was  a  high  fligW* 
steps  parallel  to  the  last  and  leading  to  the  {ovarthtjf 
upper  terrace ;  this  is  160  feet  loner,  70  feet  wideb  ^ 
90  feet  above  the  first  landing ;  aJong  ita  whole  ttl^ 
and  on  each  side  was  a  colonnade.  At  the  centre  of  tke 
opposite  face  of  the  platform,  appeara  to  have  besM 
semicircular  colonnade,  43  feet  diameter,  which  vaip^ 
have  been  part  of  a  Theatre ;  and  on  this,  ^jj^^j 
the  principal  terrace^  was  probably  the  gteat  Ibnp* 
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of  buildiitg^s  exist  in  places  once  occii^ 
irmtk  Zionists  in  Atta  Mmor. 
Misfire  terraces,  lifting  f^acIuaJly  abave  each 
IfTBmulttl  iorm,  to  ihe  height  of  above  ItlO 
le  \y\tk\n,  and  adorned  with  splendid  colon- 
lni?e  presented  an  imposing;  spectacle  ; 
|by  the  veneration  inspired  by  the  Oracle, 
■be  at  this  place,  must,  also,  while  the 
\m  heathen  Home  prevailed,  have  rendererl 
t  of  tlie  most  interesting  spots  in  a  hmd 
It  every  object,  nat»iral  or  artificial,  could 
mind  of  the  observer  admiration  or  devotion. 
I'emplcs  last  mentioned  are  within  the  limits 
mI  there  now  only  remain  to  be  described  a 
incipal  Roman  Temples  the  ruins  of  which 
the  Provinces  of  the  Empire. 
IB,  in  Provence,  are  the  remains  of  two 
lllch  are  generiilly  believed  to  have  been 
Mtp^  one  of  ihem  has  been  supposed  to  be 
ifCourt  of  Justice,  The  latter,  which  i^oes 
of  the  Maiion  Quarrer,  is  of  the  Corinthian 
fflands  on  a  stereobnlti,  10  feet  6  inches 
eps  along  the  whole  front  ;  it  is  hexastyle, 
liumns  on  each  side  between  the  ccUa  and 
mt>iifS,and  there  ore  half-columns  placed  at 
iill9i  the  walls  on  the  sides  and  rear  of  (he 
ihove  the  basement  are  two  courses  like 
lie  side-walls  and  the  plinths  of  the  columns 
t  upper  of  these  courses. 
is  a  rectancrular  Temple,  on  the  exterior  of 
^ columns  but,  instead  of  Ihem.  a  wall  sur- 
Mla  at  the  distance  of  about  neven  feet  from 
•es  a  passap:^.  There  is  a  doorway  leading 
Ei^ean  each  side  of  the  builriincr,  bin  the  door 
►le  was  in  tlje  interior  w:iH  in  front,  bo  that 
the  Temple  must  have  been  completely 
»ence,  Falladio  infers  that  h  mtist  have  been 
the  Infernal  Gods ;  others  suppose  it  to 
Tetnpk  of  Diana.  There  are  recesses  all 
kcrtor  of  the  cella,  in  which,  perhaps,  were 
l^are  are  columns  on  pedestals  between 
B^rom  the  entablature,  above  the  tops  of 
R«prang  the  principal  arches  which,  like 
ribe,  extended  across  the  Temple,  and  from 
«  arches  to  another  ^^e^e  placed  slabs  of 
tudinaily,  which  formed  the  vaulted  roof, 
now  fallen  down.  At  the  extremity  of  Ihe 
le  the  doorway,  the  breadth  of  the  floor  is 
three  etjual  parts,  fonnins;^  divisions  which 
epiare;  the  middle  space  had  pilasters  at 
lad  is  mi  a  level  with  ihe  floor  of  the  Tem- 
>  m4ie->spaces  are  raised  as  liipfh  as  the  pe- 
t  CoHinsns  and  pilasters  ;  and  the  ascents  to 
iorms  w?e  by  steps  formed  in  the  thickness 
ling  wall  of  the  cella,  throurvh  which  the 
imade  from  the  pa;»»sages  round  the  build- 
Ipiteiia  of  the  columns  in  this  Temple  liave 
f  \mmwts,  above  which  is  a  sort  of  fluting, 
l*  a  circvinivren ce  of  oves ;  but  they  are  re- 
r  having  no  volutes.  The  edifice  is  thought 
I  a  Homan  work  executed  at  a  late  period 

im^rors  of  mankind  have»  almost  always^ 
ltyl«  of  Architecture  practised  in  their  own 
s  adopted,  and  e%'en  to  supersede  that  which 
wailed  in  the  Coimtries  they  subdued.  Tlius 
Tude  majesty  of  the  Egyptian  edilices  was 


exchanged,  in  the  Northern  part  of  that  Crmntry,  for  the  part  11. 
lighter  Grecian  and  Roman  styles,  after  the  invasions  ^^^^v*^^ 
of  Alexander  and  Cfesar ;  Ihe  Doric  and  Ionic  Orders, 
which  were  almost  exclusively  employed  by  the  ancieitt 
Greeks,  were  supplanted  by  the  Corinthian,  after  tha 
Roman  conquest.  Thus,  also,  whatever  style  prevailed 
in  Syria  in  the  earliest  times^  whether  the  Egyptian  or 
some  modification  of  it,  nothing  now  exists  ul  such  a 
style  in  that  C!fmntry  ;  and  the  Architectural  monu- 
ments which  Time  and  the  Biirbiirians  have  partly 
spared,  were,  evidently,  erected  durinit^  the  existence  of 
the  Roman  power  in  Ui at  part  of  the  World. 

This  is  the  case  with  the  T*.'mple  ot^  the  bun  at  Hello-  Temple  at 
polJs  or  Balbec,  in  Syria,  a  city  oi»ce  of  great  impor-  Balbflc 
tajice  and  situated  in  the  neighlMJurhood  of  Tyre.  Ac- 
cording to  Ihe  testimony  of  Ihe  Historian,  John  of 
Aniioch,  this  Temple  was  btult  by  Antoninus  Pius,  pro* 
bahly  to  replace  a  more  ancient  one  erected  by  the 
Greeks  or  Syrians;  and  from  the  descriptions  given  by 
Messrs,  Dawkins  and  Wood,  who  visited  Balbec  in 
1751,  we  are  enabled  to  obtain  a  just  idea  of  these  in- 
teresting remains,  which  had  been  so  long  unknown  to 
the  people  of  Europe.  The  Temple  itself  was  of  a 
rectangular  Ibrm,  and  occupied  the  Western  extremity  oC 
a  great  quad  rangulur  enclosure,  the  sides  of  which  were 
parallel  to  iIkjsc  of  the  Temple.  On  the  opposite  side 
of  the  rectangle  was  a  hexagoiml  court  8ervini>-  as  a  sort 
of  vestibule,  and  a  grand  portico  formed  the  Eastern 
extremity  of  the  whole. 

Tlie  Temple  was  surrounded  by  two  rows  of  Corin- 
thian columns ;  its  length,  from  West  to  East,  was 
268  feeU  and  its  breadth,  from  North  to  South,  was 
146  feet,  measured  on  a  hne  circumscribing  the  exterior 
columns,  and  the  entran  e  was  on  the  Eastern  side. 
The  portico  ha*!  ten  columns  in  front,  and  ihere  were 
nineteen  in  the  exterior  row  along  each  fliink.  No 
more  than  six  of  these  columns  were  standing  when  the 
gentlemen  abovc-menlioned  were  on  the  spot;  their 
height  is  58  teel,  their  diameter  6.917  feet,  and  the 
height  of  the  entablature  about  13  leet.  The  inter- 
columuiations  arc  equal  to  14  feet,  and  the  distance 
of  the  columns  from  the  walls  is  the  same.  The  shafts 
are  plain  ;  each  consists  of  three  c)lindrinil  blocks  con- 
nected together  by  iron-plugs  about  one  fool  dia- 
meter, and  the  bases  are  of  the  Attic  kmd.  The  enta 
blature  is  extremely  enriched  ;  m  its  cornice  are  both 
deniels  and  modi  lions,  and  a  pediment  roof  probably 
crowned  ihe  whole.  The  colonnade  of  the  Temple  was 
surrounded  by  a  terrace  30  feet  high,  above  the  level 
of  the  neighbouring  grotmd,  and  supported  on  the  ex- 
terior by  a  sloping  revetment  wall. 

Tile  pavement  of  the  portico  of  thia  Tempk  it 
ascended  by  thirty  steps,  and  the  front  wall  within  the 
portico  is  eimched  with  sculpture;  the  jambs  of  the 
portal  are  of  marble  richly  sculptured,  and  the  s*)tht  of 
its  architrave  is  ornamented  with  a  groat  eagle,  in  has 
reliei;  with  extended  wings  and  hoi  ling  a  caduceus. 
The  interior  of  the  Temjite  is  divided  into  titree  parts 
longitadinally,  by  two  rows  of  fluted  Corinlhiaii  column* 
standing  on  pedestals,  antl  supporting  an  entablature. 
The  walls  are  oniametiled  with  pilasters  corresponding 
to  the  columns,  and  ihe  intervals  are  occupied  by 
niches  with  fsemicircidar  headw;  the  bottoms  of  the 
niches  are  on  a  level  with  the  bases  of  the  columns,  and 
above  these  niches  are  otliers  crowned  by  pediments. 
Towards  the  Western  extremity  of  the  centrul  division 
is  an  asceut  by  thirteen  steps  to  aheraicylindricjil  recesa 
2p2 


288 


ARCHITECTURE. 


Aitbitec-  forming:  a  sort  of  sanctuary,  the  entrance  to  which  is 
ture*       between  two  great  pilasters,  and  the  interior  is  oma- 
^•v^'  mented  with  festoons,  flowers,  birds,  Neptunes  and  Tri- 
tons. The  pavement  of  the  Temple  is  supported  by  great 
vaults  which,  perhaps,  covered  a  subterranean  Temple. 
The  great  quadrangle  is  in  length  about  360  feet,  and 
breadth  about  350  feet,  and  the  Temple  is  situated  on 
the  middle  of  the  Western  side;  on  the  three  other 
sides  are  quadrangular  recesses,  or  apartments,  60  feet 
long  and  22  feet  broad ;  these  are  open  towards  the 
centre  of  the  area,   and,  in  front  of  each,  were  four 
columns  supporting  the  roof.     Between  these,  on  the 
Northern  and  Southern  sides  of  the  quadrangle,  there 
are  semicircular  recesses,  each  32  feet  in  diameter,  with 
two  large  columns  in  the  open  sides  next  to  the  court. 

The  hexagonal  court,  before-mentioned,  on  the 
Eastern  side  of  this  peribolus,  is  itself  enclosed  within 
a  quadrangular  area  146  feet  broad,  and  having  its 
length  equal  to  the  breadth  of  the  great  quadrangle,  of 
which  this  appears  to  be  a  continuation.  The  hexa- 
g^onal  court  is  also  surrounded  by  recesses,  or  apart- 
ments, contiguous  to  the  interior  faces  of  the  walls,  and 
similar  to  those  in  the  great  quadrangle ;  they  had 
columns  in  front,  and  their  walls  were  adorned  with 
niches  or  tabernacles. 

On  the  Eastern  side  of  the  hexagonal  court  is  the 
grand  portico,  which  is  180  fieet  long,  40  feet  deep,  and 
elevated  24  feet  above  the  g^'ound  in  front,  from  which 
there  is  an  ascent  to  the  pavement  by  steps  of  the  same 
len^^th  as  the  portico  itself.  The  latter  is  flanked  at 
each  end  by  a  tower  3S  feet  long,  and  31  feet  wide, 
ornamented  by  pilasters  attached  to  the  exterior  faces  of 
the  walls ;  the  towers  are  open  towards  the  interior  of 
the  portico,  and  in  the  aperture  of  each  were  two  Corin- 
thian pilasters.  The  firont  of  the  portico  was  formed 
by  twelve  columns  of  the  Corinthian  Order,  with  plain 
shafts  and  Attic  bases.  The  diameters  of  the  columns 
at  bottom  are  4  feet  3  inches,  and  their  height,  including 
the  entablature,  was  52  feet.  The  architrave  is  divided 
into  facile,  of  which  the  upper  one  is  enriched  with 
sculpture  ;  the  frize  is  plain,  and  there  are  both  dentels 
and  modillons  in  the  cornice.  Over  the  portico  was  an 
Attic  Order,  10  feet  high,  with  pilasters  above  each 
column.  The  bases  of  the  columns  rest  upon  pedestals, 
3  feet  6  inches  high,  the  faces  of  which  project  from  that 
of  a  podium,  of  the  same  height,  and  extending  the  whole 
length  of  the  Eastern  face  of  the  wall  enclosing  the 
quadrangle.  Under  the  portico  are  recesses  or  taber- 
nacles, in  two  rows,  with  circular  and  triangular  pedi- 
ments, of  which  some  are  complete,  and  others  inter- 
rupted at  the  vertex.  In  the  wall  under  the  portico  are 
three  doorways,  of  which  the  middle  one  is  34  feet  high, 
and  17  feet  wide  ;  these  lead  into  the  hexagonal  court, 
on  the  opposite  side  of  which  are  three  similar  doorways 
forming  the  entrances  to  the  great  quadrangle. 

On  the  Southern  side  of  the  great  Temple  is  a  smaller 
one,  of  later  construction,  with  a  vaulted  roof;  this 
Temple  is  of  a  rectangular  form,  peripteral  and  octa- 
style,  with  a  double  row  of  columns  in  front,  and  thir- 
teen columns  on  each  flank;  all  are  of  the  Corinthian 
Order,  with  shafts  44  feet  high,  and  4  feet  11  inches 
diameter.  The  roof  under  the  colonnade  has  been 
sculptured  in  tablete  of  hexagonal,  rhomboidal,  and 
triangular  forms,  within  which  are  represented  Jupiter, 
Leda,  and  Diana;  also  some  busts,  probably  of  Emperors 
and  Empresses.  On  each  side  of  the  doorway  in  the 
""  is  a  staircase,  and  at  the  interior 


middle  of  the  wall 


angles  of  the  cella  there  are  portions  of  two  oolmmia  the 
shafts  of  which  are  joined  together.  Along  the  wall  in  the  v. 
interior  of  the  cella  there  is  a  row  of  half-colamns,  4  fat 
diameter,  attached  to  the  faces  of  a  number  of  aqiim 
piers  projecting  from  the  wall,  and  distant  from  emqh 
other  6  feet  7  inches.  The  columns  stand  on  pedeetab 
11  feet  high,  and  their  height,  including  the  entabletitv^' 
is  49  feet ;  the  latter  is  broken  over  &e  columns,  wA^ 
above  it,  springs  the  vaulted  roof.  Between  the  colnnne 
are  two  tiers  of  recesses,  of  which  those  in  the  kywer 
tier  are  terminated  by  semicircular,  and  those  in  the 
upper  tier  by  pediment  heads.  At  the  Western  cs* 
tremity  of  the  cella  is  a  rectangular  space,  like  a  mie* 
tuary,  on  a  higher  level  than  the  pavement,  from  whidi 
there  is  an  ascent  to  it  by  steps ;  in  front  are  two  pien 
with  a  halt-column  attached  to  the  face  of  eadi. 

Near  this  edifice  are  the  remains  of  a  third  Temple  ^ 
with  a  circular  cella,  32  feet  diameter,  standing  upon  n^i 
high  stereobata,  and  appearing  to  have  been  crowned  ^ 
by  a  hemispherical  cupola.  The  cella  is  omamentedJ 
with  Corinthian  pilasters  attached  to  the  walls,  betwenca 
every  two  of  which  are  semicircular-headed  niches.^. 
One  face  of  the  stereobata  is  rectilinear,  and  the  re- 
mainder is  cut  in  five  faces  in  the  form  of  rentrant  eroHH 
of  circles.  On  the  rectilinear  front  are  four  coiomnibM 
each  39  feet  high  and  3  feet  diameter,  which  conatilule^ 
a  faqade  50  feet  long  on  that  side ;  and  overeadi  of  Ihi^ 
salient  points  of  the  basement  is  placed  one  column,  i 
that  the  cella  of  the  Temple  appears  to  be  surroundi 
by  columns,  all  of  which  are  of  the  Corinthian  Oider«r- 
The  columns  supi>ort  a  horizontal  entablature,  wfaidHCl 
forms  rentrant  arcs  of  circles  between  the  columns,  lik^B 
the  basement.  The  interior  of  the  cella  is  octangukfaf 
and  surrounded  by  insulated  columns,  between  ercfjlH 
two  of  which  are  niches ;  and  a  general  entabkUir^B 
crowns  the  whole. 

In  the  middle  of  the  Desert,  between  Balbec  andj 
Euphrates,  lie  the  remains  of  the  ancient  City  of 
myra,  which,  by  some,  has  been  thought  to  be  tli^Hi 
Tadmor  in  the  Wilderness,  built  by  Solomon.     InmL^— 
merable  ruins  now  cover  the  ground  on  which  the  ( 
stood;  but  nothing  has  been  observed  among.them  wh 
can  justify  our  assigning  tnem  an  antiquity  higher  t' 
the  time  of  the  Roman  Empire;  and  it  is  protniblel 
the  edifices  to  which  they  belonged,  were  raised 
the  same  time  as  those  of  Balbec. 

The  principal  object  is  a  Temple  of  the  Sun,  wh 
stood  in  the  centre  of  a  rectangular  peribolus,  neari] 
square,  and  about  740  feet  long  in  each  direction. 
walls  forming  the  peribolus  were  59  feet  high,  and  ' 
raised  upon  a  continued  podium,  the  height  of  which  i 
the  ground  was  16  feet ;  both  on  the  exterior  and  inte    ^^ 
faces  of  the  walls  was  a  row  of  attached  CorinUunrfJ 
pilasters,  and  an  entablature  crowned  the  whole, 
the  Western  side  of  the  enclosure  was  a  porUco,  M 
feet  long ;  its  pavement  was  on  a  level  with  the  top  i 
the  podium,  and  the  ascent  was  by  steps  extending.tJM   ^ 
whole  length  of  the  portico.     The  front  of  the  latlM^ 
consisted  of  ten  Corinthian  columns  with  Attic  bases  ^S 
of  these,  the  three  extreme  on  each  side  arc  singk,^ 
and  the  others  are  coupled  together  in  two  pairs,  one  on-^ 
each  side  of  the  centre.     The  line  of  columns  projected-^ 
49  feet  from  the  face  of  the  wall,  and  was  crowned  by 
a  pediment.     The  architrave  was  divided  into  severd 
faciae;  the  front  of  the   frize  swelled  in  an  elliptical 
curve ;  and  there  were  both  dentels  and  modillons  in  the 
cornice.    The  portico  was  continued  through  the  wall. 
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Architec-  above  the  basement  shookl  be  equal  to  the  interior 

ture.      diameter  of  the  cella,    (Book  iv.  ch.  vii.) 

^^■■"v^r^      For  the  plan  of  those  which  he  calls  Tuscan  Temples^ 

Tf  recun**"u-  Vitruvius  gives  the  following  proportions.    The  breMlth 

Ur  Tempfci  '*  equal  to  flye-sixths  of  the  whole  length ;  half  this 

length  is  oceapied  by  the  cella,  which  is  divided  into 

three  parts  by  walls  parallel  to  the  length ;  the  other 

half  is  taken  iip  by  the  pronaos,  which  has  fbcnr  columns 

hi  front,  with,  perhaps,  another  row  of  colnmna  between 

these  and  the  front  of  the  ceila.     Snch  Temples,  con* 

structed  of  timber,  probably  existed,  in  Italy,  in  his 

time,  but  not  a  single  example  of  this  kind  remains  at 

present 

With  respect  to  rectangular  Temples  in  general,  he 
states  that  their  breadth  should  be  equal  to  half  their 
length ;  five-eighths  of  the  whole  length  should  be 
occupied  by  the  length  of  the  cello,  and  the  side  walls 
of  the  latter  should  extend,  beyond  the  front  wall,  as 
much  as  the  remaining  three-eighths,  to  form  a  pro- 
naos ;  these  walls  should  be  terminated  by  ante  pilas- 
ters. If  the  cella  is  more  than  20  feet  .wide,  two 
columns  might  be  placed  between  the  ante,  to  separate 
the  pronaos  from  the  pteromata,  ch*  walks  about  the 
Temple.  Between  the  ante  and  the  two  columns  jnst 
mentioned,  he  supposes  there  is  raised  a  plnietis,  or 
fence,  of  marble ;  he  does  not  say  of  what  height,  but 
probably  it  was  a  low  wall  or  species  of  balustrade. 
If  the  breadth  is  more  than  40  feet,  he  directs  that 
another  row  of  columns  should  be  placed  between  the 
front  of  the  cella,  and  the  row  between  the  ante ;  and 
these,  though  they  have  the  same  height  as  the  others, 
aie  to  be  made  less  thick,  it  being  supposed  that,  in  a 
space  enclosed  by  three  walls,  they  will  appear  thicker 
than  the  outside  columns  ;  or,  rather,  that  the  latter  will 
appear  more  slender  than  the  others,  for  reasons  which 
have  been  before  stated. 

By  makmg  the  length  of  a  Temple  equal  to  double 
its  breadth,  as  abo<re  presenfoed,  it  will  be  fbnnd  that, 
in  peripteral  Temples,  (supposing  the  length  and 
breadth  to  be  limited  by  the  centres  of  the  extreme  co- 
lumns in  front  and  flank,)  the  number  of  columns  in 
the  flank  of  the  Temple  should  be  one  less  than  double 
the  number  in  front,  the  extent  of  the  intercolumnia- 
tions  being  all  equal,  and  inclnding  the  extreme  columns 
in  reckoning  the  number  both  in  front  and  flank.  This 
disposition  of  the  columns  is  different  from  that  which 
is  supposed  to  have  been  affected  by  the  Greeks,  as  has 
been  shown,  and  has  the  advantage  of  greater  simplicity. 
Among  the  Romans,  it  seems  to  have  been  generally 
attended  to,  when  a  peripteral  Temple  was  constructed 
of  considerable  magnitude,  like  those  of  the  Sun,  at 
Palmyra  and  Balbec ;  but  the  proportions  of  the  celle 
were  very  various ;  far  from  being  conformable  to  those 
prescribed  by  Vitrnvins,  they  are  frequently  square,  or 
neariy  so,  as  in  the  Temple  of  Fortuna  Virilis  at  Rome ; 
and,  oflen,  the  extremities  of  the  Temples  were  without 
pteromata  or  whig-walls,  instead  of  which,  there  were 
merely  columns  on  each  side  of  the  pronaos,  as  in  the 
Temples  of  Fortmrn  Virilis  and  df  Concord  at  Rome. 
Doorways  of     Vitruvius,  in  the  Vlth  Chapter  of  the  IVth  Book, 

Tcm^I*cr"  ****•'  **^*  ^®*'™^  ^  ^^  doorways  of  Temples  to  be  of 
*^®'*  three  different  kinds;  the  Doric,  the  Ionic,  and  the 
Attic.  In  all  three,  the  members  about  the  aperture 
have  a  correspondence  with  the  parts  of  an  entire 
Temple ;  thus  the  jambs,  or,  as  he  calls  them,  the  anie- 
pagmenta,  correspond  with  the  columns  ;  the  lintel,  or 
wperciUum^  corresponds  with  the  arohitrave ;  above  the 


supercilium  is  a  kind  of  frize,  which  be  oalb  ifpt 
rum^  and,  over  this,  a  coronti^  or  cornice. 

According  to  the  text  of  Vitravhis,  the  lieigiit  i 
aperture  of  the  Doric  doorway  is  to  be  foui^swtui 
the  height  of  the  soffit,  or  ceiling  of  the  pronaot* 
the  pavement  of  the  Temple ;  but,  as  liie  ted  I 
directed  the  top  of  the  cornice  of  the  doorwiPf  lo  1 
a  level  with  tlie  tops  of  the  capitals  of  Hhe  eolom 
front,  this  makes  the  space  above  the  aperturotoo 
and  Newton,  his  translator,  proposes  to  make  Ae  ll 
of  the  aperture  equal  to  five-sevenths  of  theft  e 
soffit,  as  is  practised  in  the  Temples  at  Con 
Tivoli.  The  breadth  of  the  aperture  at  bottom  ii 
equal  to  eleven-twenty- fourths  of  its  heigkli  •» 
breadth  at  top  is  less  than  that  at  bottom  by  eae^ 
one-fourth,  or  one-eighth  of  the  breadth  of  Ifte 
pagmentum,  at  bottom,  according  as  the  hdght  c 
doorway  does  not  exceed  16  feet,  25  feet,  or  SI 
respectively.  Above  this  last  height,  Vitrnvto 
poses  the  doorway  to  be  of  equal  breadth  at  Isf 
bottom ;  and«  in  these  circumstances,  there  h 
analogy  with  the  diminutions  of  columns. 

He  makes  the  breadths  of  the  antepafBMD) 
bottom,  equal  to  one-twelflh  of  the  height  of  the 
ture,  and  to  be  diminished,  at  top,  as  mndi  av 
fourt«*enth  of  the  breadth  at  bottom.  The  hofc 
the  supercilium,  the  hyperthyrum,  and,  perhapi 
cornice,  are  each  to  be  equal  to  the  breadth  of  tile 
pagmentum,  at  top,  not  including  the  cymatfin 
moulding  on  its  exterior ;  the  projection  of  the  c 
is  equal  to  the  same.  Tlie  supercilram  extends, 
and  lefl,  be^'ond  the  exterior  of  the  antepa^mcf 
top,  so  much  as  to  make  the  extremities  stand 
cally  over  the  foot  of  those  members,  and  the  cyan 
or  exterior  moulding,  bends  round  this  projecddi. 
this  description  it  will  appear  that  the  form  of  the 
way,  with  its  vertical  and  horizontal  arehitntwa 
much  resembles  that  of  the  wmdow  in  the  Teni] 
Minerva  Polias  at  Athens. 

The  Attic  doorway  is  like  the  Doric,  except 
the  antepagmenta  and  supercilium  are  each  dl 
into  two  facie,  of  which  the  exterior  projects  a 
more  forward  than  the  interior;  and  the  lireBC 
the  latter  is,  everywhere,  equal  to  fivc-scvent 
the  breadth  of  the  whole  antepagmentum  wHfaii 
cymatium. 

In  the  Tonic  doorway,  the  height  of  the 
tore  is  found  as  in  the  Doric ;  its  breadth  at  boti 
equal  to  three -fiflhs  of  its  height,  and  the  contn 
at  the  top  is  the  same  as  before.  The  breadth  x 
antepagmentum  is  one-fourteenth  of  the  height  c 
aperture,  and  that  of  the  cymatium  is  one-sixdi  • 
former :  the  antepagmentum  is  divided  into  three  1 
whose  breadths  are  respectively  one-fourth,  one- 
and  five-twelfths  of  that  of  the  entire  member, 
corona  over  the  door  is  supported,  at  each  extn 
by  a  console,  which  Vitruvius  calls  ancon  or  jorotf 

The  members  about  the  windows  of  the  S 
Temples  were  formed  in  a  similar  way. 


CHAPTER  ni. 

The  Dwelling-houses  of  the  Rowumt. 

We  turn  our  attention  next  to  the  domestic  itriM 
of  the  Romans,  which  we  purpose  to  describe 
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genius,  and  the  Architecture  is  as  bad  as  that  of  the 
Chinese." 

The  Villa  of  Hadrian,  at  Tivoh',  seems  to  have  con- 
J^*  YjH*  °^  taiued  specimens  of  all  the  different  buildings  which 
were  ever  constructed  by  the  Romans  for  use  or  plea- 
sure ;  it  is  now  in  ruins,  but  among  them  can  be  tiuced 
a  Temple,  two  semicircular  Theatres,  u  Palaestra  sur- 
rounded by  arcades,  a  Bath,  a  Circus,  and  a  Nauma- 
chia,  which  may  have  been  filled  from  the  waters  of  the 
Anio,  or  Teverone ;  a  long  wall  pierced  by  arches,  and  at 
its  extremity  a  small  tower,  the  circumference  of  which  is 
formed  of  three  concave  and  three  convex  arcs,  placed 
alternately.  This  immense  edifice  had  but  a  short  ex- 
istence ;  for  eighty  years  afler  it  was  finished,  Caracalla 
took  away  some  of  the  statues  which  adorned  it,  and 
soon  afterward  it  was  totally  abandoned. 

We  may  conclude  this  account  of  the  Roman  dwell- 
ings by  a  short  notice  of  the  Palace  of  Dioclesian,  at 
Spalatro,  which  was  erected  by  that  Prince  in  the  be- 
ginning of  the  IVth  century,  and  the  plan  or  disposi- 
tion of  which  is  probably  similar  to  that  of  the  Palatial 
buildings  of  former  Emperors.  It  is  described  by 
Mr.  Adam  as  an  assemblage  of  buildings  within  an 
enclosure  nearly  rectangular,  and  the  sides  of  which 
nearly  faced  the  four  cardinal  points  of  the  horizon ; 
its  length,  from  North  to  South,  is  698  feet,  and  firom 
East  to  West,  592  feet ;  six  octangular  and  ten  square 
towers  flank  the  wall ;  but  they  seem  to  have  been 
intended  rather  for  ornament  than  defence.  The  inte- 
rior is  divided  into  three  principal  parts  by  two  streets, 
each  of  which  is  about  36  feet  wide ;  one  is  directed 
from  East  to  West,  through  the  centre  of  the  building, 
and  is  terminated  by  a  gate  formed  in  the  exterior  walls 
on  each  side  ;  the  other  is  at  right  angles  to  this,  and 
leads  from  a  gate  in  the  middle  of  the  Northern  wall  to 
the  centre  of  the  Palace.  Both  streets  are  bounded  on 
each  side  by  an  arcade,  13  feet  wide.  The  Northern 
gateway  is  crowned  by  a  horizontal  lintel,  consisting  of 
small  stones  with  oblique  joints  which  are  broken  ho- 
rizontally in  the  middle  ;  above  this  is  a  semicircular- 
headed  arch,  and  on  each  side  a  small  hemicylindrical 
niche,  with  Corinthian  pilasters ;  over  the  whole  is  a 
row  of  seven  segmental  arches,  springing  from  Corin- 
thian columns  which  rest  on  consoles  projecting  from 
the  wall,  and  are  ornamented  with  zig-zag  mouldings. 
Above  the  capital  of  each  column  is  a  plain  block  of 
stone,  between  which  and  the  foot  of  the  arches  is  a 
horizontal  band  adorned  with  sculpture;  the  upper 
mouldings  of  the  archivolts  do  not  bear  on  the  supports 
of  the  foot  of  the  arch,  but  come  to  a  point  a  little 
Above  them. 

-  In  the  middle  of  the  Palace,  and  on  the  Southern  side 
df  that  street  which  is  directed  from  East  to  West,  is  a 
peristyle  of  Corinthian  columns,  from  the  capitals  of 
which  spring  semicircular  arches;  above  these  is  an 
entablature,  with  a  frize,  the  exterior  of  which  is  formed 
like  a  portion  of  the  convex  surface  of  a  cylinder,  having 
its  axis  horizontal,  and  there  are  modillons  in  the  cor- 
nice. On  the  Southern  side  of  the  peristyle  is  a  flight  of 
steps  leading  to  a  veslibulum,  with  a  portico  in  front, 
consisting  of  four  columns  of  the  Corinthian  Order,  the 
tops  of  whose  capitals  are  on  a  level  with  the  tops  of 
the  arches  on  each  side  of  the  peristyle ;  above  these 
columns  is  a  pediment,  the  horizontal  entablature  of 
which  is  broken,  and  forms  an  arch  over  the  interval  of 
the  two  middle  columns.  The  vestUndum  is  of  a  cir- 
cular form,  and  seems  to  have  been  lighted  from  the 


roof.     A  doorway  on  the  Southern  side  of  ttiifl  leftdi  to    > 
the  atrium,  a  large  rectangular  hall  divided  into  three 
parts,  by  two  rows  of  columns  parallel  to  its  length ;  on 
each  side  of  the  door  into  the  atrium  is  a  small  rnhd, 
one  of  which  Mr.  Adam    supposes   to  have  been  n 
porter's  lodge,  and  the  other  the  tabUnum^  or  repott- 
tory  for  the  archives  and  records  of  the  family.   On  the 
Southern  side  of  the  atrium  is  a  doorway  kadiog  to  a 
crypto-porticus,  an  immense  gallery,  22  feet  wide«  ex- 
tending quite  along  the  Southern  side  of  the  buildings 
and  commanding  an  extensive  view  of  the  harbour  and  of 
the  Adriatic  ;  it  was  probably  adorned  with  paintingt 
and  statues,  the  beauties  of  which,  as  Gibbon  obeenres* 
added  to  those  of  the  prospect,  must  have  caused  it  to 
afford  a  delightful  promenade.     The  Southern  side  ci^ 
this  gallery,  and  of  the  whole  building,  is  formed  by  an. 
arcade,  with  columns  standing  on  consoles  projecting^ 
before  the  exterior  face  of  the  wall ;  the  capitals  oft' 
columns  are  plain  bell-shaped  vases,  and  over  the  i 
is  a  horizontal  entablature  which  is  broken  so  as  to 
ject  over  the  columns ;  it  consists  of  an  architinTe  i 
cornice,  of  which  the  latter  is  supported  by  modillons.  ^^ 

On  each  side  of  the  atrium  is  a  passage,  the  mesanli^ 
of  the  Greeks,  so  called  from  its  situation  between  f' 
halls.   These  lead  to  the  great  apartments  of  the  ] 
and  beyond  the  latter  are  the  rooms  for  bathing. 

In  an  area  Westward  of  the  atrium  is  a  i 
Temple  which  was  dedicated  to  JSsculapius; 
steps  afforded  an  ascent  to  its  pavement,  beneath  wfa 
are  vaults  of  great  strength,  and  the  roof  is  of  a  F 
cylindrical  form,  adorned  with  sunk  panels  of  I 
workmanship.     In  the  cornice  of  the  doorway  i 
dillons,  the  soffits  of  which  are  sculptured  to  repr 
birds,  and  men  whose  legs  end  in  tails  like  those  <^  i 

On  the  other  side  of  the  atrium  is  an  octagonal  To 
pie,  dedicated  to  Jupiter ;  to  this,  also,  there  is  an  i 
by  steps,  and  it  is  roofed  by  a  hemispherical  dome 
bricks.  Round  the  inside  of  this  Temple  are  two  CMi 
of  columns,  placed  one  above  another,  and  standings  i 
little  beyond  the  face  of  the  wall ;  the  lower  Ordar  ii 
Corinthian,  and  the  other  Composite  ;  the  columns  luK^n 
no  bases,  are  only  seven  diameters  high,  and  behiaii 
them  are  pilasters  attached  to  the  wall.  The  entoblatimie 
is  broken,  so  as  to  project  over  each  column*  and  mM 
frize,  which  is  convex  outwards,  is  sculptured  with  k 
age.  Over  the  pilasters  spring  slender  brick  archea 
the  concave  surface  of  the  wall,  and  their  interiors,  m 
filled  up  with  horizontal  courses  of  the  same  materi^" 
The  dome  springs  from  the  foot  of  these  arches,  and  «*• 
bricks  composing  it  are  disposed  in  a  sort  of  fanwa^^ 
which  assumes  the  appearance,  and  may  have  (^ten  f  *^ 
first  idea,  of  pendentives.  Below  the  entablature, 
interior  of  the  Temple  is  surrounded  by  has  reliefs,  i 
in  the  ornaments  about  the  doorway  are  sculptured  t 
heads  of  men  and  horses  in  the  centres  of  the  scrolls 
foliage. 

In  theNorth-Eastern  and  North-Westem  quartei^ 
the  Palace  are  two  piles  of  building,  each  two  stories  hig^^^ 
but  in  a  ruinous  condition :  Mr.  Adam  supposes  the^^ 
to  have  contained  apartments  for  women,  or  for  the  V^^ 
rious  attendants  on  the  Court  Along  the  interior  fecei^^ 
the  Northern,  Eastern,  and  Western  sides  of  the  Pah^^ 
are  vaults,  which  may  have  been  intended  as  dwellings  fi0^ 
the  slaves,  or,  while  the  Emperor  resided  in  the  Palae^r 
they  might  be  lodgings  for  the  Prstorian  soldiers. 

In  the  interior  of  the  building  are  two  or  three  ipa^ 
dmens  of  arches,  formed  of  segments  of  circles  mtttiag 
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tut  at  the  vertex^  but  they  have  ihe  appearance 

rinore  iijoderti  than  Ihe  rest  of  t!ie  edifice.  The 
ihe  whole  resemhies  lliat  of  the  biiil dings  of 
fcand  Balbec,  whicli  were  probably  erected  about 
|ie  period,  and  several  clrcuinstaiices  indicate  a 
^  of  architectonic  taste  ;  such  are  the  columns 
Ig'  on  consoles  projecting'  from  the  walls,  which 
lem  the  appeamtice  of  hangfing  in  the  air;  the 
I  frizes;  the  pediments  whose  horizontal  enlabla- 
ire  broken  in  the  form  of  arches ;  and  the  fan- 

fbrms  of  the  sculpture.     In  pL  xiv,  is  given  a 
plan  of  this  Palace*  and  an  elevation  of  its  Sonth- 

!i  such  descriptions  as  those  we  have  given,  and 
tin£fs  of  Vilruvius,  Palladio  has  cndeavonred  to 
le  plan  of  a  Roman  dweliing-honsc  ;  and  thouj^h 
fcely  enough  that  a  variety  of  modes  of  distribu- 
tevailed  among  a  people  possessing  such  a  taste 
ignificence  as  the  Romans  exhibited  in  their 
buildings,  yet  ihe  general  features  may  be  con- 
f  correct.  The  arrangement  which  Palladio  has 
I,  is  nearly  as  follows. 

en  trance  was  by  a  vestibule  on  the  Soutli  side, 
bor  led  from  this  to  the  atrimn,  or  what  would 
called  the  grand  ball ;  this  was  generally  adorned 
e  busts,  arms,  and  trophies  of  the  ancestors  of 
lily.  To  the  right  and  left  of  the  airmniy  but 
iany  communication  with  it,  were  the  servants* 
t  On  the  North  side  was  the  tablinum^  an  apart- 
|l  which  the  family  records  seem  to  have  been 
r  it  might  be  a  sort  of  office  where  the  master  of 
llse  transacted  business  relaling  to  his  estate. 
b  the  atrium  and  Ihe  servants*  offices  were  the 
^  which  led  lo  the  cavcedittmt  a  kind  of  scpiarc 
ihich,  according  to  Vitruvins,  was  of  five  different 
t?/i.  the  Tuscan,  which  was  open  at  the  top,  and 
k>rlion  of  the  roof  projecting  from  the  walls,  so 
JlTOW  the  rain  which  fell  on  the  top  of  the  bnild- 
I  the  middle  of  the  court;  the  Corinthian,  wiiich 
kilar  to  the  former,  only  the  extremities  of  the  roof 
house  were  supported  by  columns  surrounding 
b  part  of  ihe  court ;  the  Tetrastyle,  so  called, 
k  number  of  its  colnnms,  which  were  placed  one 
angle  of  the  projecting  roof ;  \h%  Dhpluviutum, 
Iras  also  open  at  the  top,  but  in  which  the  roof 
iouse  did  not  project  over  any  part  of  it,  the  rain- 
bing  earned  off  by  a  gutter  behind  the  lops  of  the 
tils  of  the  court;  and  lastly,  the  Testtidinaium, 
h  the  whole  court  was  covered  by  a  roof;  this 
be  where  the  span  was  not  great,  and  dwelling 
Irere  then  made  over  the  court. 
tolumns  of  the  cavmdium  were  sometimes  made 
(lough  to  include  the  two  stones  of  which  the 
k  was  composed  ;  in  this  respect,  Ihe  cav^tdiwrn 
I  from  the  interior  peristyle  of  a  hypaethral  Tern- 
t  latter  containing  two  Orders  of  columns  placed 
>ve  another 
lie  right  and  left  of  Ihe  eavttdium  was  a  iricH- 

!th  lis  procitton^  or  anteroom  ;  beyond  these,  on 
i  of  the  house,  were  the  balhs;  and  on  the  other, 
fculL  or  bed-rooms.  Through  the  Northern  co- 
^  of  the  cavetdium  was  the  entrance  into  the 
L  a  ball,  in  which,  probably,  the  master  of  the 
la  a  magistrate,  or  lord  of  some  territory,  gave 
lit  to  his  clients* 

Ic  right  of  this  ball  wns  ihe  pinacotheca,  a  room 
Ihg  paintings ;  on  the  left  were  the  libraries. 


and  between  the  basilica  and  the  rooms  just  mentioned,  ^*^^  ^l* 
were  passages  leading  into  a  luv^e  pemlj/tium,  the  right  ^^^^^^-^ 
and  left  sides  of  which  were  occupied  by  servants*  rooms ; 
an:t  on  the  Northern  side  were  the  different  wn,,  or 
halls  where  the  family  seem  to  have  resided,  and  where 
they  generally  dined  ;  probably  they  were  more  particu- 
larly appropriated  to  the  mistress  of  the  house.  The 
prim;ipal  of  these  was  the  Egyptian  (rcirt,  which  was 
placed  in  the  centre,  and  appears  to  have  had  two 
Orders  of  columns,  one  above  another,  ail  round  the 
interior,  with  a  floor  between  the  two  Orders,  equal  in 
breadth  to  the  distance  from  the  lower  columns  to 
the  walls :  above  this  floor  was  a  |>assage,  open 
towards  the  exterior  of  the  liouse,  and  windows  were 
formed  between  the  upper  columns  to  give  light  to  the 
interior.  On  one  side  of  this  apartment  was  the  Co- 
rinthian ffCWJi,  which  diffi-red  from  the  Eg)iitian»  in 
having  but  one  Order  of  columns,  and  these  rested 
either  on  the  ground,  or  on  a  podixim  ;  this  hall  was 
covered  by  a  hemicylindrical  ceiling.  On  the  other  side 
was  the  tetrastyle  wvus^  so  called,  perhaps,  from  four 
columns  placed  in  the  interior,  one  near  each  angle ; 
and,  on  the  North,  was  the  Cyzicene  oecu*,  a  name  given 
by  the  Greeks,  apparently,  to  those  rooms  which  admits 
ted  of  two  dining  couches,  or  tables,  placed  opposite 
each  other,  and  which  had  windows,  or  doors,  opening 
to  the  garden. 

The  disposition  above  given  is  supposed  to  approach 
nearly  to  what  Vitniviua  intended  for  the  Iiou^tCh  of  per- 
sons of  the  highest  rank ;  lie  recommends  that  bed- 
chambers  and  libraries  should  be  situated  with  a  view 
towards  the  East,  that  Ihey  may  have  the  benefit  of  tlie 
morning  sun  ;  that  time  of  day  lieing  the  most  proper 
for  study.  The  baths  and  winter  iricUnia  shouhi  be 
situated  towards  the  West,  for  the  benefit  of  the  setting 
sun,  because  the  bathing  and  dining  look  place  in  the 
evening;  and  the  smnmer  iridima  are  directed  to  be 
placed  on  the  Eastern  side  of  the  house,  for  the  sake 
of  coolness ;  but  it  is  not  to  be  supposed  that  a  strict 
adherence  to  these  rules  was  always  possible. 

Vilruvius  describes  also  the  dispositions  of  houses 
for  traders  and  agriculturists,  but  it  will  be  needless  to 
mention  them. 

The  propriety  of  adhering  to  a  system  of  proportions,  ^^^  prnp^p, 
in  the  distribution  of  the  parts  of  an  edifice,  seems  to  ti„ns  of  iho 
have  been  fully  recognised   in  the  time  of  Vitruviya ;  ap.trtfiient» 
since  this  writer  gives,  as  a  reason  for  making  the  pro-  J^-'  Rttraau 
portion  of  the   length,  breadth,  and  height  of  apart- ^°^"*^ 
ments  to  vary  with  their  absolute  length*  that,  if  they 
were  otherwise,  the   minor  parts  would  either  appear 
too  diminutive,  or  too  clumsy. 

In  the  IVth  and  Vth  Chapters  of  the  Vlth  Book,  he 
states,  as  follows,  what  tliose  proportions  should  be  in 
the  principal  divisions  of  a  dwelling-house.  In  the 
airia,  or  entrance  courts,  the  breadth  should  be  to  the 
length  ID  a  ratio  which,  when  simplitied,  is  either  ihat 
of  1  to  S.  of  1  to  1  J,  or  of  1  to  1 J  ;  but  he  has  omit- 
ted lo  give  the  absolute  lengths  to  which  these  breadths 
are  respectively  applicable.  The  width  of  the  imcovered 
part  he  makes  equal  lo  one-third,  or  one  fourth  of  the 
whole  breadth  ;  the  height  of  the  ceiling  of  the  covered 
part,  up  to  the  lower  side  of  the  beams,  is  made  equal 
to  three-quarters  of  the  length  of  the  court  ;  another 
fourth  is  occupied  by  the  depth  of  the  laminaria,  or 
panels,  and  by  the  thickness  of  the  roof  above  Ihcm, 
Of  the  fl/tc,  or  passages  on  the  sides  of  the  atrium,  the 
breadth  varies  from  one-fifth  to  one-third  of  the  length 
2  Q 
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when  the  latter  varies  from  30  to  100  feet,  in  order,  no 
doubt,  that  the  apparent  forms  of  the  short  and  long 
passages  may  be  nearly  equalized.  The  breadth  of  the 
iablinum  is  inade  to  depend  on  that  of  the  atrium ;  when 
the  latter  is  from  20  to  60  feet,  the  former  varies  from 
two-thirds  to  two-fifths  of  such  breadth ;  what  relation 
the  breadth  of  the  iablinum  should  bear  to  its  length,  he 
does  not  say,  and  from  this  silence  it  may  be  presumed 
that  the  length  was  equal  to  the  whole  breadth  of  the 
atrium  ;  the  height  of  the  iablinum  to  the  under  side  of 
the  beams  is  equal  to  1^  of  its  breadth.  Of  the  peri- 
styles, the  width  is  directed  to  be  equal  to  three-fourths 
of  the  length.  The  lengths  of  the  triclinia  are  to  be 
equal  to  twice  their  breadths,  and  their  heights  are  to 
be  an  arithmetical  mean  between  the  length  and  breadth. 
But  for  exedra  and  oecz,  when  square,  Vitruvius  would 
have  their  lengths,  or  breadths,  equal  to  two- thirds  of 
their  heights. 

The  interior  of  Grecian  buildings  seems  to  have  had 
but  few  decorations,  and  to  connect  the  walls  with  the 
ceiling,  the  builder  contented  himself  with  an  architrave, 
having  mouldings,  of  small  projection,  similar  to  those 
on  the  exterior.  But.  in  the  Roman  edifices,  the  whole 
entablature  was  introduced  in  the  interior,  when  the 
building  was  spacious,  and  a  display  of  richness  required. 
The  cornice,  though  generally  objected  to  in  the  interior, 
because  it  does  not  there  serve  the  purpose  for  which 
its  projection  was  intended  ;  viz,  to  protect  the  lower 
part  of  the  entablature  from  the  rain  which  fell  on  the 
roof;  yet,  perhaps,  is  not  entirely  misplaced,  because  it 
may  seem  to  be  required  for  the  support  of  the  ceiling. 

The  ornaments  on  the  ceilings,  both  of  the  Roman 
and  Grecian  buildings,  were  generally  panels  sunk  below 
the  surface,  as  has  been  shown  ;  and  this  seems  to  have 
been  suggested  by  the  crossing  of  the  beams  of  the  roof, 
which  would  necessarily  leave  such  cofiers  between  the 
beams. 

The  roofs  of  the  ancient  rectangular  houses  of  Italy 
were,  perhaps,  originally  made  with  two  or  four  inclined 
planes  terminating  in  a  point,  or  in  a  ridge  at  top.  The 
lower  extremities  of  the  roof  either  projected  beyond  the 
walls,  to  throw  off  the  rain,  or  a  parapet  was  formed 
at  the  top  of  the  wall,  and  a  gutter,  at  the  foot  of  the 
sloping  roof  behind  it,  carried  off  the  water  through 
pipes. 

The  Ancients  considered  pediment  roofs  as  objects  of 
the  greatest  dignity  in  an  edifice  ;  and  such  were,  till 
the  time  of  Julius  Caesar,  only  employed  to  adorn  the 
Temples  of  the  Gods.  That  Emperor,  who  had  obtained 
leave  from  the  Senate  to  wear  constantly  a  crown  of 
laurel  about  his  head,  by  permission  from  the  same 
Body  caused  a  pedimen^  to  be  constructed  over  his 
Palace ;  and  from  that  time  they  became  general. 

In  some  Countries  the  roof  of  the  building  is  made 
horizontal  that  it  may  serve  as  a  place  of  exercise  for 
the  inhabitants ;  but,  in  general,  it  is  made  with  a  cer- 
tain inclination,  in  one  or  more  planes,  in  order  to  throw 
off  the  rain  or  snow.  The  elevation  of  these  planes  has 
always  been  different  in  different  parts  of  the  World.  In 
those  regions  wherein  rain  or  snow  is  most  abundant,  we 
find,  as  is  observed  by  Vitruvius,  that  the  roofs  are  most 
elevated,  in  order  to  let  it  flow  off  most  easily  ;  Nature 
and  observation  having  taught  men  the  form  of  a  roof 
which  is  best  adapted  to  their  circumstances.  The  roofe 
of  buildings  in  Egypt  and  Syria  were  generally  flat ; 
those  of  the  Grecian  Temples,  having  their  heights  equal 
to  about  one-ninth  of  their  horizontal  breadths,  make 


angles  of  about  12|  degrees  with  the  boriaon.  In  Italy,  ft 
which  is  situated  more  to  the  North  than  Greece,  the  ^^ 
heights  of  the  roofs  are  about  one-fiflh  of  their  horizon- 
tal breadths,  which  makes  the  inclination  to  the  borizon 
equal  to  about  23  J  degrees.  And,  subsequently  to  the 
Roman  times,  the  roofs  of  buildings  in  the  North  of 
Europe  have  been  made  to  form  an  angle  of  as  much  as 
60  degrees  with  the  horizon,  or  the  pediments  have  been 
made  in  the  form  of  equilateral  triangles ;  the  abundance 
of  snow  seeming  to  require  such  a  slope  to  secure  the 
edifice  from  damage. 

Vitruvius,  in  speaking  of  the  steps  about  a  Temple,  Stu% 
prescribes  that  they  should  be  10  inches  high  and  18 
inches  broad,  but  of  those  within  a  buildin|f,  he  makes 
the  proportion  between  the  height  and  breadth  as  3  to  4 ; 
both  of  these  rules,  but  the  latter  particularly,  would 
now  be  considered  as  making  the  steps  much  too  steep. 
llie  Ancients  chose  to  make  the  ascent  firom  one  levH 
to  another  by  an  odd  number  of  steps,  because,  in  mount* 
ing,  they  considered  it  fortunate  to  begin  and  end 
ascent  with  the  same  foot 

We  have  before  observed  that  no  chimneys  have  lieei 
discovered  in  the  ruins  of  Pompeii  or  Herculaneam,  an* 
hence  some  have  inferred  that  those  conveniences 
unknown  or  unused  by  the  Romans ;  it  may,  howevesas^ 
be  observed,  that  Palladio  mentions  the  discovery  of  ti^^aro 
ancient  chimney-pieces,  one  at  Baia,  and  the  other 
Civita  Vecchia.  lie  says  they  stood  in  the  middle 
the  room,  and  consisted  of  columns  supporting 
traves,  on  which  were  placed  the  pyramids,  or  ' 
through  which  the  smoke  was  conveyed.  Such  chi 
neys  have  been  noticed  by  late  travellers  in  some  of 
inns  of  the  country.  See  further  on  this  point  in 
Miscellaneous  Division^  Chimney. 

In  the  walls  of  buildings  are,  necessarily,  lefl 
tures  to  serve  as  doors  and  windows  ;  and  though  lit 
is  delivered  by  Vitruvius  concerning  those  of  dwellitt 
houses,  it  is  probable  enough  that  their  proportions  a 
ornaments  did  not  differ  materially  from  those  of 
doors  of  Temples,  which  we  have  before  described.  'JLr»6 
general  proportions  between  the  heights  and  breadths  of 
these  apertures  are  recommended  by  Vitruvius  to  be  ^ 
3  to  2,  or  as  2  to  1 ;  for  which  no  better  reason  is  «»•• 
signed  than  that  musical  strings,  which  have  those  nXm.^i 
to  each  other,  viz.  the  fifths  and  octaves,  produce  souiv^ 
which  harmonize  with  each  other ;  and  he  seems  to  SLM^f' 
pose  that  a  proportion  which  was  agreeable  to  the  c^W* 
must  also  be  so  to  the  eye. 

Of  the  manner  in  which  the  windows  opened,  we  oe:^J 
know  that,  in  such  apartments  as  the  Cyzicene 
(Vitr.  book  vi.  ch.  v.)  they  opened  like  doors  for  t^ 
convenience  of  entering  the  garden.     Some  of  the  wS 
dows  in  the  houses  of  Pompeii  were  glazed. 


CHAPTER  IV. 

Works  of  Public  UtUity  and  Ornameml. 

These  denominations  may  be  considered  as  compr^^ 
bending  the  Fora,  the  Portici,  the  Triumphal  Mon^^ 
ments,  the  Bridges,  Aqueducts,  and  even  the  Toml^^ 
of  the  Romans.     Some  examples  of  each  of  these  sp^^ 
cies  of  buildings  are  still  in  existence ;  and  the  princ^^ 
pal  of  them  we  purpose  now  to  describe. 

An   important  feature    in   a  Roman    city   was   th^ 
Forum^  which,  within  its  area,  contained  the  building* 
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r  the  meettncrs  of  llie  Mag^fitraees,  the  Courts 
he  prisons,  and  the  offices  for  the  rnanap:e- 
»e  public  revenue.  It  served,  also,  as  the 
kel-place,  and,  occastottQlly,  as  a  tlieatre  for 
the  combats  of  the  e:lttdioiors, 
a  were  sometimes  of  a  simple,  and  often  of 
character.  We  have  spoken  lurjrely  of  those 
I  our  Mi»^llaneofis  Dimion^  (FoauM,)  and 
therefore,  be  brief  The  great  and  ancient 
Lome  was  situated  between  lite  Copitoline  and 
ills*  but  its  outline  is  now  difficult  to  be 
thin  its  limits  are  the  Arch  of  Septimius  Se- 
Temple  of  Concord »  and  the  Cnria  or  Senate « 
ides  the  columns  supposed  to  form  part  of  the 
Jupiter  Stator. 

tome  city  were  several  Fora  bearing  the 
lifferent  Emperors  ;  of  these,  the  Fontm  of 
tpposcd  to  have  been  367  feet  lon^,  and  164 
lod  nearly  of  a  rectanj^ular  lorm.  At  one 
ere  five  arched  entrances,  and  at  the  opposite 
vas  the  fine  Temple  of  Nerva  before  de- 
fhe  mteriors  of  the  two  aide  walls  of  the 
re  ornamented  wills  Ctirinthian  pilasters, 
imns  of  the  same  Order  detached  in  front  of 

y  trust  to  the  representations  given  by  Prra- 
)rum  of  Trajan,  which  stood  at  t!ie  foot  of 
1  llt!l,  must  have  been  a  magnificent  work, 
lenfifth  19  supposed  to  be  1150  feet,  its  gene- 
470  feet,  and  along  the  sides  were  rows  of 
columns.  At  one  extremity  stood  the  Tem- 
LO,  and,  on  the  opposite  side,  the  Triumphal 
at  t!ie  centre  stood  the  splendid  Bcrnlica 
id  near  it  the  grand  Triumphal  Column  of 

'f  discovered  at  Hercnlaneum  is  of  a  rectan- 
220  feet  long,  and  ItO  feet  wide ;  the  in- 
)f  the  enclosing  wall  was  ornamented  with 
s  attached  to  it;  at  one  extremity  was  a 
and  two  semicircular  recesses,  and  at  a  dis- 
the  walls  was  an  interior  peristyle.  One 
if  the  Forum  opened  into  a  street,  on  the 
e  of  which  are  the  remains  of  two  Temples, 
npcii  is  in  gocMl  preservation,  and  ton  tains 
resting  ruins. 

tm  at  Fano,  in  the  March  of  Ancona*  had,  at 
ity,  a  Basilim  built  by  Vitruvius  himself; 
I  his  description,  the  portico  of  the  Temple 
5  joined  that  side  of  the  Basilica  which  was 
n  the  centre  of  the  Fontm  ;  and  at  the  oppo- 
the  latter  was  a  Temple  of  Jupiter.  The 
le  Prison,  and  the  Curia  are  stated,  by  him, 
ed  upon  the  longer  sides  of  the  Forum,  on 
of  the  shops  which  surrounded  ihe  area. 
1st  Chapter  of  the  Vth  Book,  Vitruvius 
'  general  rules  for  the  design  of  a  Fonmi, 
nay  suppose  to  be  such  as  he  would  have 
lere  local  or  other  circumstances  did  not 
)ppose  themselves  to  the  execution  of  a  re- 
^ment.  He  directs  that  it  should  contain  a 
gular  area,  the  breadth  of  which  may  be  about 
»f  its  length,  and  that  the  interior  'should  be 
by  two  Orders  of  columns,  one  above  ano- 
nail  distance  from  the  walls;  the  leuglhs  of 
olurans  are  recommended  to  be  about  ihree- 
Ihe  length  of  the  lower  ones;  behind  the 
nns  are  to  be  arranged   the  shops  of  the 


bankers  and  other  1rader«,  and,  on  the  upper  floor,  the     pirt  lU 
apartments    for   persons    employed   in  collecting  and  ^^p^"^*/ 
administering  the  public  revenue. 

Atone  extremity  of  the  Fontm  was  to  be  placed  ti^^  Basiii 
Basilica^  serving  as  a  Court  of  Justice  and  as  an  Ex-  ^** 
change  for  the  merchants  ;  this  is  described  as  a  rectan- 
gular building,  the  breadth  of  which  is  supposed  to  be 
from  one-third  to  one-half  of  its  length.  Within  the  four 
walls  of  the  Basilica,  and  at  some  distance  from  them, 
was  a  row  of  columns  on  each  of  the  four  sides,  leaving 
two  tiers  of  passages  one  above  another  between  them 
and  the  walls ;  the  upper  passage  seems  to  have  been 
covered  with  a  roof  of  the  kind  called  tesludinated ; 
that  is,  having  a  flat  top  with  curved  sides  rising  from 
the  entablatures  of  the  columns.  Behind,  and  aUached 
to  each  column,  was  what  Vitruvius  calls  a  paraxtata^ 
which  seems  to  have  been  a  pilaster,  or  an  upright  post 
to  .support  the  beams  which  bore  the  floor  of  the  upper 
tier  of  passages,  which  was  at  a  height  above  the  pave- 
ment equal  to  one-half  or  two-thirds  of  the  height  of 
the  columns.  Under  one  of  these  passages,  and  at  the 
extremity  of  a  line  drawn  through  the  centre  of  t!ie 
Forum,  parallel  to  one  of  its  sides,  was  to  be  the  Tri- 
bunal of  the  Judge* 

The   Romans,    in    order    to    perpetuate    their  great  Trmmphal 
achievements,    their   pubiic   acts  of    beneficence,  and  ^^^  "' 
sometimes,   perhaps,   merely   to    gratify    their   vanity,    '  "^ 
erected  Triumphal  Arches,  of  which  several  still  remain 
to  attest  the  bad  taste   prevalent  at  the  time  of  their 
construction.  The  Arch  of  Titus  is  that  which  possesses 
the  first  claim  to  our  attention,   having   been  erected 
before  the  period  of  any  considerable  decline  of  archi- 
tectonic genius ;  though  even   this  is,  perhaps,  justly 
characlerised  as  being  too  rich  to  be  elegant. 

Its  plan  is  rectangular,  and  it  is  perforated  by  a  single 
passage,  covered  by  a  hemicylindrical  vault.  The  length 
is  49  feet,  breadth  16jfeet,  and  the  whole  height  of  the 
building  is  equcil  to  its  length.  The  width  of  the  aper- 
ture is  19  feet,  and  on  each  side  of  it,  on  both  fronts, 
are  two  fluted  marble  columns  of  the  Composite  Order, 
standing  on  pedestals  9  feet  high,  and  supporting  an 
entablature  ;  this  member  is  adorned  with  sculpture  ih 
has  relief  representing  the  Triumph  of  Titus  after  the 
conquest  of  Judea.  Above  the  entablature  is  an  Attic 
Order,  12  feet  high,  on  which  is  expressed  the  apo- 
theosis of  the  Emperor,  The  Arch  is  semicircular,  and 
springs  from  a  horizontal  moulding,  called  the  impost^ 
which  crosses  the  front  of  the  building  at  about  22  feet 
from  the  ground. 

The  height  of  the  columns  is  22*065  feet,  and  the 
lower  diameter  is  2.07  feet,  consequently  the  height  iif 
the  column  is  equal  to  10.6  d'^^^^*^*^'''^'  The  base  is 
similar  to  that  of  the  columns  belonging  to  the  Temple 
of  Jupiter  Stator,  and  the  height  of  the  volutes  in  the 
capital  is  equal  to  half  a  diameter.  The  architrave  is 
divided  into  three  faciae,  the  lower  of  which  is  vertically 
over  the  circumference  of  the  top  of  the  shaft  j  the  frize 
is  highly  sculptured,  and  there  arc  bf*th  dent  els  and 
modillons  in  the  cornice  ;  the  height  of  the  enlablature 
is  5.245  feet,  or  ^  of  that  of  the  column*  Sec  fig.  6, 
pi.  xi. 

The  Triumphal  Arch  of  Sevenis  is,  like  the  others,  of  Sev«rus, 
of  a  rectangular  form  ;  its  length  is  75.5  feet,  width 
19.75  feet,  and  its  whole  height  68  feet.  In  its  length 
arc  three  arches,  of  which  that  in  the  centre  is  23  I'eet 
broad,  and  each  of  the  others  11.48  feet*  These  arches 
spring  frotn  imposts  on  the  piers ;  the  crowns  of  the 
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of  Constan- 
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side  arches  rise  only  to  the  level  of  the  imposts  of  that 
in  the  centre,  and  all  of  them  communicate  by  a  trans- 
verse passage,  covered  also  by  a  hemicylindrical  vault. 
Each  facade  is  ornamented  with  four  fluted  Composite 
columns  standing  o;i  pedestals  13  feet  high ;  behind 
each  column  is  a  fluted  pilaster,  and  above  is  an  enta- 
blature which  is  broken  over  each  column ;  over  this  is 
an  Attic  wall  19  feet  high,  with  one  large  panel  in 
front,  containing  an  inscription,  and  having  a  small  pe- 
destal or  Attic  pilaster  at  each  extremity ;  the  whole  is 
crowned  by  a  small  entablature.  The  dado  or  cubical 
part  of  each  pedestal  under  the  columns  is  ornamented 
with  figures,  and  the  whole  face  of  the  building  above 
the  side  arches  is  covered  with  sculpture,  representing 
Victories,  Rivers,  and  Seasons.  The  soffits  of  the  arches 
are  panelled  in  square  forms,  and  there  are  modillons  in 
the  impost  mouldings,  which  are  extended  through  the 
whole  depth  of  the  building. 

The  height  of  the  columns  is  27.847  feet,  and  the 
lower  diameter  is  2.837  feet.  The  base  and  capital 
very  much  resemble  those  of  the  Arch  of  Titus,  but  the 
shaft  is  different,  being  of  a  cylindrical  form  up  to  one- 
third  of  its  height  above  the  base,  from  which  place  it 
diminishes  gradually  to  the  top,  whereas  the  other 
diminishes  from  the  base  to  the  capital.  The  architrave 
is  divided  into  two  faciae  ;  the  frize  is  plain  and  very  low, 
and  there  are  no  modillons  in  the  cornice.  The  height 
of  the  whole  entablature  is  6.689  feet,  or  ~  of  the  height 
of  the  column  ;  this  member  is  far  more  meagre  than 
the  entablature  of  the  arch  last  mentioned,  and  its  ver- 
tical breaks  produce  a  confused  appearance. 

The  Arch  of  the  Goldsmiths,  at  Rome,  which  is  said 
to  have  been  erected  also  in  honour  of  Severus,  has  but 
one  passage  through  it,  and  this,  which  is  9  feet  wide, 
is  remarkable  for  being  covered  by  a  horizontal  ceiling. 
At  the  extremities  of  the  piers,  on  each  side,  are  two 
panelled  pilasters  standing  on  a  podium,  with  Composite 
capitals,  and  in  the  entablature  is  a  swelled  frize.  The 
whole  face  of  the  work  is  covered  with  sculpture. 

The  Arch  of  Janus,  at  Rome,  is  a  square  building 
about  70  feet  in  length  and  width,  and  the  same  in 
height,  and  is  perforated  by  two  hemicylindrical  vaults 
at  right  angles  with  each  other.  On  each  of  the  four 
faces  is  a  semicircular  arch,  of  which  the  archivolts 
spring  from  imposts.  The  lower  part  of  the  building 
forms  a  podium  with  a  cornice  ;  and,  between  this  and 
the  impost  of  the  arch  on  each  face  are  six  niches,  viz, 
three  on  each  pier,  with  heads  in  the  form  of  quadrants 
of  spheres ;  these  have  no  imposts,  and  the  archivolt 
is  continued  to  the  foot  of  the  niche.  Above  the  im- 
posts of  the  arch,  on  each  face  of  the  building,  are  three 
other  niches  similar  to  those  below,  and  over  the  niches 
is  a  horizontal  entab  ature,  which  is  crowned  by  a  high 
Attic.     There  are  no  columns  on  any  of  the  faces. 

The  Arch  of  Constantine,  at  Rome,  was  raised 
by  the  Senate  with  materials  taken  from  the  arches 
of  some  of  the  former  Emperors ;  among  which  the  parts 
belonging  to  that  of  Trajan  are  very  distinguishable  by 
their  superior  quality.  Of  all  the  Triumphal  Arches 
this  is  the  richest  and  in  the  best  preservation,  but  it 
exhibits,  at  the  same  time,  a  melancholy  proof  of  the 
declining  state  of  the  Ait  at  that  period.  Like  the 
Arch  of  Severus,  it  consists  of  three  passages  covered 
by  hemicylindrical  vaults,  the  crowns  of  the  two  side- 
arches  rising  only  to  the  level  of  the  impost  of  that  in 
the  centre.  Its  length  in  front  is  81  feet,  its  height  70 
feet,  and  iU  depth  21.75  feet.    The  span  of  the  centre 


arch  is  21.4  feet,  and  the  height  of  its  vertex  from  the 
ground,  38.2  feet.     The  imposts  of  the  arches  return  ^ 
on  the  faces  of  the  piers,  and  are  ornamented  with 
dentels    and    modillons.      The    building    is  formed 
of  white  statuary  marble,  and  each  firont  is  adorned 
with  four  columns  of  jaune  antique  marble,  of  the  Co- 
rinthian Order.     These  stand  on  pedestals  which  are 
panelled,  and  have  a  figure  sculptured  in  front  of  each, 
and  the  bases  of  the  pedestals  are  continued  round  the 
piers.   The  plinths  in  the  bases  of  the  columns  are  con* 
nected  with  the  cornices  of  the  pedestals  by  an  inverted 
cavetto.     The  shafts  of  the  columns,  as  well  as  thoit 
in  the  Arch  of  Severus,  are  cylindrical  up  to  one-third 
of  their  height,  and,  from  thence,  they  begin  to  diminiBl^ 
in  a  curvilinear  form ;  they  are  fluted  with  twenty-foo:^ 
channels,  which  are  cabled,  or  filled  up  to  one-third  ««^ 
their  height  by  a  reed.      A  fluted  pilaster  is  placed  l^«« 
hind   each  column.      The   entablature  is  broken  ov*-^ 
each  column,  and  above  it  is  a  high  Attic  filled  wL 
sculpture ;  over  that  part  of  tlie  entablature  which   _J 

vertically  above  the  columns,  are  pedestals  supporti 

Dacian  captives.     The  faces  of  the  building  in  the 
tervals  of  the  columns,  and  the  soffits  and  side.<(  of  »  -> 
arches  are  oniamented  with  panels,  in  which  figi^^^ 
are  sculptured ;  and  there  is  an  ascent  to  the  top  *^-i 
staircase  in  the  interior.     An  elevation  and  plan  of  ^^^ 
building  is  given  in  pi.  xiv.  * 

The  height  of  the  columns  is  28.037  feet,  and  the  lo  '*^rn 
diameter  is  2.902  feet.  The  base  is  Attic,  but  the  up^j^ 
torus  is  double.     Tlie  architrave  is  divided  into  ikm  xee 
faciae,  all  of  which  incline  inward  at  their  upper  eiL^Xn- 
mities ;  the  frize  is  plain;  there  are  both  dentels.  mad 
modillons  in  the  cornice,  but  the  latter  are  thinly  ^lis, 
tributed  over  a  large  and  plain  facia ;  the  corona  k 
small,  and  all  the  parts  of  the  cornice  have  great  pro- 
jections.    The  height  of  the  whole  entablature  is  6.94 
feet,  or  nearly  one-fourth  of  the  height  of  the  coIumiL 

Out  of  Rome  are  many  Arches,  chiefly  remarkaUe  1 
for  the  indications  they  aObrd  of  a  corrupt  taste ;  and  j 
it  may  be,  therefore,  sufficient  merely  to  describe  their  j 
features  in  a  general  way.  The  triumphal  edifice  of 
Gallienus,  at  Verona,  forms  a  double  gateway,  consist- rfW 
ing  of  two  arches,  with  an  entablature  and  pediments,'* 
supported  by  Corinthian  columns,  placed  one  on  each 
side  of  each  gate.  Above  these  is  a  second  story  con- 
taining a  row  of  semicircular  arches,  with  architraves 
continued  to  the  foot ;  two  of  these  arches,  which  stand 
over  the  pier  between  those  below,  have  fluted  Corin- 
thian pilasters  on  each  side,  supporting  a  pediment. 
This  story  is  crowned  by  a  general  horizontal  entabla- 
ture, which  is  broken  over  the  space  occupied  by  th« 
two  pediments,  and  is  supported  by  two  twisted  Conn* 
thian  columns.  The  third  story  contains  a  row  of  senn- 
circular  arches,  above  those  in  the  second  story,  h» 
larger.  Over  these  is  the  upper  entablature  of  In* 
building,  which  is  broken  above  every  alternate  arcDi 
and  supported  by  a  pilaster  at  each  extremity.  B*^*^^ 
the  ground-floor  are  elliptical  vaults.  The  breadth  o» 
the  building  is  52  feet,  the  height  from  the  ground  to 
the  soffits  of  the  principal  arches  is  23  feet,  and  the 
whole  height  is  66  feet.  Some  of  the  members  of  tU* 
arch  seem  to  have  been  the  originals  of  those  peculift* 
rities  which  distinguished  the  works  of  the  Italian  artisl' 
in  the  XVth  and  XVIth  centuries.  , 

The  Arch  of  Trajan,  on  the  pier  at  Ancona,  is  alf^^^ 
of  a  rectangular  form,  and  consists  of  one  semidrcuUf 
arch  with  a  console  in  the  vertex.     In  its  &{ade  tf^ 
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nathian  half-columns  with  fluted  shafts,  and 
IC5,  and  [vedeslals  beneath.  The  entablatyre  i^ 
lUs  over  the  Iwo  middle  coltimiis,  and  broken 
two  extreme  ones.  Above  this  is  a  high  Attic 
ill  pilasters  over  the  extreme  columns,  and  one 
Jado  over  the  arrhway.  The  pmfile  of  the  en- 
S  is  very  coarse  ;  the  sciffit  oft  lie  arch  ij--  unorna- 
and  there  is  a  rectangular  tablet  between  the 
on  each  side  of  the  arch. 

trch  of  Au«rnBtus,  at  Rimini,  appears  in  have 
len  entire,  124  feet  lonn;  and  88  feet  high,  to 
>f  the  entablature.  It  consists  of  one  semicir- 
sh  spnnpnsr  from  imposts,  and,  on  each  side,  a 
an  half-column,  standing*  on  a  ]jedestal  which 
from  the  basement ;  at  each  extremity  of  the 
I  a  Corinthian  pilaster;  above  these  is  the 
ire,  and  over  the  arch^vuy  a  pediment.  The 
ire  is  broken  over  each  column,  and  the  pedi- 
it  formed  part  of  the  orlfi^inal  desipi,  is  a  re- 
5  proof  of  a  decUoin<r  laste  in  Art,  even  in  ihe 
n  Age  ;  since,  instead  of  rising  from  the  extre- 
'the  liorizontal  cornice,  it  rises  from  two  points 
'  over  the  interior  sides  of  the  columns,  so  that 
is  only  equal  to  the  intercolumniation.  The 
the  modi  lions  in  the  oblique  entablatures  of 
tient  arc  neither  vertical  nor  perpendicular  to 
tabiatures,  but  are  formed  between  both  those 

mge  is  a  Triumphal  Arch  of  Roman  wnrlcman- 
larkable  for  being  of  a  square  form,  and  for  the 

the  side  arches  rising  above  llie  horizontal 
tf  that  in  the  centre;  all  the  archivoUs  spring 
Isters,  and  the  soffits  are  richly  panelled  A 
kn  fluted  column  stands  at  every  angle  and  on 
t  of  the  centre  arch.  The  entablature  is  con- 
fer the  two  middle  colmnns,  and  above  this  is  a 
;  with  a  double  Attic,  The  whole  fai^ade  is 
ifitli  sculptore.  The  sides  of  the  tjuilding  are 
ront,  hot  without  arches,  and  are  ornamented 
res  in  alto  relievo.  The  bases  of  the  colujnns 
two  Attic  bases  placed  one  over  the  other,  and 
^  one  rests  on  a  pedestah 

ra,  in  Sf>ain,  is  a  Triumphal  Arch  of  a  semi- 
form,  with  a  simple  archivoH  springing  from 

on  each  side  are  two  fluted  pilasters,  with 
lesemhling  the  Corinthiim,  on  a  rusticated  po- 
fhe  architrave  and  frize  arc  plain»  and  there 
lions  in  the  cornice.  The  whole  building  may 
lered  as  a  specimen  of  the  Roman  Architecture 
i  state.  Near  this  place  are  excavations,  in  the 
rocks,  which  have  served  as  sepylchres,  pro- 
very  ancient  times. 

ling  towards  Ihe  East,  we  come,  next,  to 
ihere  still  exists  that  which  is  called  the  Arch 
m  ;  this,  when  in  its  perfect  state,  consisted  of 
eular-headed  aperture  formed  in  a  wall  ;  the 
rises  from  pilasters  which  terminate  in  a  capi- 
ibling  the  Corinthian,  On  each  side  of  the 
e  are  two  fluted  Corinthian  columns  support- 
nizontal  entablature,  above  which  is  another 
Isting  of  four  Corinthian  columns,  supporting, 
Hitablature  with  a  pediment  over  the  middle 

It  has  been  thought  that  this  work,  consisting 
fa  wall,  ornamented  as  above  described,  could 
ive  been  intended  for  a  Triumphal  Arch,  and 
fty  rather  have  formed  the  entrance  to  a  portico, 
lid  be  improper  to  omit  mentioning  here,  a 


Trinmplial   Arch   which   exists   among    the    ruins  of     Part  ]L 
Palmyra.      It    consists    of    three    semicircular-headed  *^--^^**^ 
apertures,  and  the  crowns  of  the  side-arches  do  not  rise  Arcli  at 
so  liigh  as  tlie  imiiosts  of  that  in  the  centre.    The  whole  ^^^'"0^^^ 
facade  is  divided  verticidly  into  three   parts,  of  which 
the  centre  projects  before  the  wings;  all  the  salient  and 
rent  rant  angles  are  adorned  with  pilasters  of  a  Compo- 
site Order,  having  their  faces  panelled  and  fillotl  with 
sculptured  fuliage.      The  pilasters  support  an  entahla* 
ture  which  is  broken  to  follow  the  planes  of  the  facade* 
The  frize   is  enriched  with  sculpture,  and  the  central 
part   of   the   entablature    is  crowned   by   a  pediment. 
Over  one  of  the  lesser  arches   is   a  niche    which  is 
crowned  in  like  manner. 

Besides  Triumphal  Arches,  the  Romans  raised  lofty  The  Co- 
Columns  to  commemorate  the  remifrkable  circumstances  J^""^'"^  ^^ 
which  tended  to  exalt  the  grandeur  of  t^<?'^  ^^^i^'"  i  ^"t^j^iag 
two  of  the  most  superb  of  these  monuments  are  still  to 
be  seen  at  Rome,  viz.  die  Columns  of  Trajan  and  of  Au- 
touinc,  on  which,  as  on  Historical  Tablets,  are  sculp- 
tured the  events  of  the  lives  of  those  Princes.  And 
amidst  the  ruins  of  Temples.Thealres,  and  other  splendid 
edifices  of  the  Elenial  City,  these  seem  to  have  been 
respected  by  Time,  and  by  Darbariaus  both  ancient 
and  modern.  The  Cohmui  *vf  Trajan  is  of  Parian 
marble,  125  feet  hEj;5h  including  the  pedestal ;  the  length 
of  the  shaft  is  90  feet;  its  lower  diameter  12  feet,  and 
its  upper  10 J  feel,  so  that  the  dilference  of  the  dia- 
meters is  about  one-ninth  of  the  lower.  The  ascent  to 
the  abacus  was  by  steps  within*  and, on  it,  was  formerly 
a  colossal  statue  of  the  Emperor.  The  Column  of  An- 
tonine  stands  on  a  double  pedestal,  placed  one  above 
the  other,  of  which  the  lower  one  has  been  but  lately 
discovered,  and  I  hat,  by  making  an  excavation  at  the 
foot  of  the  ceil  urn  n» 

The  spiral  direction  of  the  sculpture  on  ihese  His- 
toric cokimns  has  been  ingeniously  adopted  to  give  the 
story  a  continuity,  which  horizontal  rings  would  !mve 
interrupted.  Mr.  Forsytli  observes,  that  the  columns 
are  of  no  Order  of  Architecture ;  that  of  Trajan  has  a 
Tuscan  base  and  capital,  and  a  Doric  shaft  and  pedes- 
tal, with  Corinthian  mouldings. 

The  Column  of  Pliocas,  at  Rome,  is  a  Corinthian  The  Pillar* 
Pillar,  which  was  erected  in  the  VHth  centtiry  in  honour  ofPhocaf 
of  that  Emperor.  That  which  is  called  Pompey's  Piilar/'^^^^'"^"^ 
near  Alexandria,  is,  probably,  a  monument  of  a  similar 
kind,  and,  therefore,  may  be  mentioned  in  this  place. 
It  is  executed  in  granite,  of  a  mixed  Corinthian  Order, 
its  diameter  is  8  feet,  and  height  80  feet,  exclusive  of 
the  pedestal,  whose  height  is  10  feet.  Dr,  Clarke  is  of 
opinion  that  it  was  erected  by  Caesar  in  honour  of 
Pompey;  on  the  other  hand.  Dr.  White  supposes  it 
was,  originally,  within  the  precincts,  and  an  accompani- 
ment to  the  Temple  of  Serapis,  and,  consequently,  that 
it  was  a  work  of  one  of  the  Ptolemies*  Some  think  it 
was  elevated  in  honour  of  Hadrian,  or  Severn^,  or  Dio- 
clesian,  for  the  inscription  on  the  pedestal  is  so  much 
obliterated  that  it  is  impossible  to  ascertain  which  of 
these  Emperors  is  meant.  The  shaft  is  said  to  be  more 
ancient  than  eitlier  the  capital  or  the  pedestal;  the 
latter  is  supported  on  a  block  of  stone,  which  appears 
to  have  been  part  of  a  more  ancient  ruin,  and  this 
block  is  surrounded  by  sepulchral  fragments  of  ancient 
Egyptian  monuments. 

No  Works  of  the  Romans  are  more  deserving  of  RomflTi 
notice  than  their   Bridges,    on    account    of  the  great  Bnilgci. 
utility  of  those  edifices  in  facilitating  the  communication 
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Architec-  between  the  different  Cities  and  Provinces  of  the  Em- 
ture.      pire.      If  the  Romans  thought  the  conquest  of  any 

'-•^/^•^  Country  was  not  complete  till  a  military  road  was  made 
through  it,  much  more  must  they  have  thought  it  of  im- 
portance to  the  security  of  their  possessions  that  the 
rivers  which  flowed  between  them  should  be  subdued 
by  permanent  buildings  which  might,  at  all  times,  per- 
mit a  free  passage  over  them.  Some  of  the  Bridges  of 
Rome  existed  in  the  time  of  the  Republic,  but  on 
account  of  the  changes  they  subsequently  underwent, 
it  is  impossible  to  say  in  what  manner  they  were  at  first 
formed ;  it  is  certain  that  some  were  of  timber,  but 
there  seems  no  reason  to  doubt  that,  in  others,  the  road- 
way was  supported  by  voussoirs  of  stone,  arranged  in 
a  circular  order. 

As  the  principal  Bridges  executed  by  the  Romans 
have  been  described,  ad  v.,  in  our  Miicklaneous  Dim- 
nion^  it  will  be  unnecessary  to  mention  them  here ;  and 
we,  therefore,  proceed  to  an  account  of  the  Aqueducts 
which  supplied  the  city  with  water. 

Aqueducts.  An  Aqueduct  in  the  time  of  the  Romans  was  a  work 
of  no  less  consequence  than  a  bridge,  and  the  construc- 
tion of  each  was  in  some  respects  similar.  The  former 
conveyed  the  water  from  the  rivers,  or  from  an  original 
reservoir,  to  the  place  required  ;  and  being  necessarily 
horizontal,  or  having  but  smaJl  declivity,  whenever 
hills  or  rocks  intervened,  it  was  necessary  to  cut  through 
them,  and  when  the  course  of  the  water  lay  acrosfi  a 
valley,  the  canal  was  supported  on  arches  of  masonry, 
which  were,  sometimes,  of  vast  height,  and  placed  in 
two,  and  even  three,  tiers,  one  over  another.  No  reason, 
except  it  be  that  of  making  a  display  6f  wealth  and 
magnificence,  can  be  g^ven  for  incurring  the  expense  of 
these  extensive  canals,  since  an  equal  supply  might  have 
been  obtained  in  a  more  economical  manner  by  forming 
subterranean  tunnels,  or  a  system  of  pipes  from  the  re- 
servoir to  the  place  of  delivery  ;  these  might  have  fol- 
lowed all  the  inequalities  of  the  ground,  and  it  would 
have  been  only  necessary  to  take  care  that,  in  no  part 
of  the  course,  the  tunnel,  or  pipes,  were  on  a  higher 
level  than  that  of  the  reservoir.  It  has  been  supposed 
that  the  Ancients  were  ignorant  that  water,  flowiiig  in 
the  branches  of  a  bent  tube,  will  rise  to  the  same  ver- 
tical height  as  that  in  the  reservoir  from  whence  it  pro- 
ceeds ;  but  this  opinion  is  by  no  means  to  be  admitted 
as  a  reason  for  their  executing  these  works,  since  the 
hydrostatical  fact  just  mentioned  is  distinctly  affirmed 
by  Pliny,  and  it  appears  from  Vitruvius,  (book  viii. 
eh.  vii.)  that  the  Romans  actually  used  pipes  of  lead 
for  the  conveyance  of  water  to  their-  houses  and  baths. 
The  most  ancient  Aqueducts  which  brought  water  to 
Rome  are  those  called  the  Martian,  the  Appian,  and 
the  Claudian.  The  first,  which  brings  its  supply 
from  the  Teverone,  was  erected  by  Quintus  Martins, 
312  years  before  Christ ;  it  consists  of  two  canals,  one 
above  the  other,  supported  by  an  upper  and  under  row  of 
semicircular-headed  arches,  the  apertures  of  which  are 
each  equal  to  16  feet;  and  the  height  of  the  whole  work  is 
about  70  feet.  The  second  was  erected  during  the  same 
year  by  the  Censor  Appius  Claudius,  and  is  remarkable 
for  the  form  of  its  transverse  section,  which  is  narrower 
at  top  than  at  bottom.  The  last  was  built  by  the  Emperor 
Claudius  of  squared  stone,  and  its  whole  extent  is  46 
miles.  The  canal  is  borne  on  a  long  line  of  semicircular 
arches  20  feet  wide,  supported  on  lofty  piers ;  and  the 
height  of  the  crowns  of  the  arches  above  the  valley, 
is,  in  some  places,  about  72  feet     Elevations  of  three 


of  the  most  celebrated  Aqueducts  are  given  in  plate  ziS. 
At  Vicovaro,  near  Tivoli,  there  is  a  canal  more  than  a 
mile  long,  4  feet  broad,  and  5  feet  deep,  which  fbrros 
part  of  an  aqueduct,  and  is  cut  through  the  solid 
rock. 

It  has  been  remarked,  that  though,  in  some  caseiy 
water  might  have  been  brought  in  a  straight  line  to  tfe 
city,  yet  the  Aqueduct  has  been  constructed  with  sevenl 
bendings,  by  which  the  whole  length  of  the  workisecNi" 
siderably  increased  ;  some  have  supposed  that  this  was (o 
avoid  the  expense  of  raising  the  arches  to  an  excessiie 
height  over  the  low  grounds,  and  others,  that  it  was  to 
diminish  the  velocity  of  the  water,  which,  if  gmC, 
might  damage  the  bed,  or  come  less  pure  to  the  cki. 
According  to  Montfaucon,  there  were  formed  at  intemb 
along  the  line  of  canal,  reservoirs  called  casteliM,  m 
which  the  water,  by  expanding,  might  purify  itidf; 
these  were  a  sort  of  round  towers  of  masonry,  nkti, 
of  course,  to  the  same  height  as  the  canal,  and  floow- 
times  highly  ornamented.  The  same  author  observci^ 
also,  that,  in  various  places,  pits  were  sunk  below  the 
general  bed  of  the  canal,  in  which  the  water,  remdidif 
at  rest,  might  deposit  the  earthy  particles  which  it  ooh 
veyed.  According  to  Vitruvius,  an  Aqueduct  should  be 
arched  over  to  prevent,  as  much  as  possible,  the  Sa 
from  shining  on  the  water.  Vitruvius  also  states,  k 
the  Vllth  Chapter  of  the  Vlllth  Book,  that,  wim 
pipes,  for  the  conveyance  of  water,  pass  across  the 
bottom  of  a  valley,  it  is  necessary  to  form  what  he  edli 
a  venter;  that  is,  a  subterranean  reservoir,  in  which  the 
water  may  diffuse  itself;  and  thus,  he  observes,  the  forte 
will  be  diminished,  with  which  the  water,  by  its  swellhfi 
meaning  its  hydrostatical  pressure,  would  act  agtint 
the  pipes,  to  burst  their  joints.  In  such  valleys,  ilsl^ 
and  even  in  horizontal  plains,  he  proposes  that  vcHiesl 
pipes,  open  at  top,  should  be  raised,  in  order  thit  the 
air  which  is  conveyed  with  the  water  may,  therebfi 
escape.  In  modern  practice  such  air-pipes,  or  ftltei 
equivalent  to  them,  are  placed,  not  at  the  bottoms  of 
valleys,  but  wherever  the  pipes  form  a  bend  the  cob* 
vexity  of  which  is  upwards,  in  order  to  permit  the  escspe 
of  the  air  which,  in  such  places,  would  rest  and  !•• 
pede,  or  entirely  stop  the  movement  of  the  water. 

We  may  conclude  this  Chapter  with  a  short  notice  «fl« 
the  Tombs  erected  by  the  Romans  to  contain  the  bodies"" 
of  their  dead :  some  of  these  were  intended  for  the 
interment  of  individuals  or  families,  and  some  wcreii« 
the  public  in  general.  The  latter  were  merely  vante 
excavated  in  the  ground,  but  of  such  extent  that  the| 
have  been  compared  to  subterranean  cities,  the  otheis 
were  cylindrical,  conical,  or  pyramidal  towers,  contttS' 
ing  within  them  ranges  of  vaults,  connected  with  eich 
other,  in  which  the  bodies  were  deposited. 

On  the  Appian  Way  is  a  great  and  ancient  TomKJJ 
probably  constructed  by  Etruscan  artificers  ;  it  consisto 
of  a  squre  basement  45  feet  each  way,  on  which  tie 
raised  five  masses  of  earth,  in  the  form  of  frusta  Cl 
cones,  reveted  with  masonry.  Four  of  these  cones  •!• 
10  feet  in  diameter  at  bottom,  and  are  placed,  one  it 
each  angle  of  the  basement ;  the  fifth  is  larger,  and  ii 
placed  between  the  others,  and  the  foot  of  each  cone  is 
connected  with  the  top  of  the  basement  by  an  inverted 
cavetto.  The  Tomb  is  supposed  to  have  been  raised  onr 
the  bodies  of  the  Horatii ;  but  this  opinion  is  extrcmelf 
uncertain,  and,  indeed,  is  founded  only  upon  the  appf 
rent  antiquity  of  the  workmanship.  Near  it  is  what  bss 
been  taken  for  another  Tomb,  but  is  more  generally 


to  have  been  a  little  Temple  dedicaletl  to  the 
iicolas,    after  the  retreat   of   Hunuibal    from 
•Mr,  Forsyth  thinks  from  it^e  rich  chbeling^  it 
that  it  was  eref;ted  as  late  as  ihe  time  of  Scve* 
Mhat  it  was  destroyed  soon  after  it  was  bailt, 
irincipal  Tombs  at  Rome  are   those   of  Caius 
>f  the  Emperor  Hadrian,  and  of  Cecilia  Metella. 
is  a  simple  pyramid  raised  on  a  square  plan, 
of  which  is  102  feet,  and  its  height  is  nearly 
tie.     fn   the   centre  of  Ihe  pyramid  is  a  rectau- 
bU,  *20  feet  long  and  13  feet  broad;  and  at  one 
:tremities   is  a  small   niche,   which,   probably, 
I  the  sarcophagus.     At  each  angle  of  the  pyra- 
JDoric  column,  seemingly  intended  as  an  orna- 
it  does  not  support  any  thing. 
imb  of  Hadrian^  now  the  Casllc  of  St,  Angelo, 
of  a  square  basement,  the  kng^th  of  the  sides 
s  170  feet  Above  tliis  was  placed  acyhndrical 
b  feet  diameter,  formed  by  a  thin  wall  of  tyfo, 
libly,  at  one  time,  surrounded  by  a  colonnade. 
ior  is  crossed  by  the  modern  stairs  leading  to 
Uients  on  the  upper  floor,  which  were  built  by 

ii  liL 

hlausolenm  of  Cecilia  Metella,  which  was  bnili 
«,  is  a  plain,  circular  building,  90  feet  in  dia- 
[  62  feet  high,  standing  on  a  basement  of  the 
L  The  body  of  the  tomb  is  of  travertine  stone, 
ic  top,  is  a  circular  frizc  of  marble,  adorned 
itnre,  representing  rams*  heads  und  garlands. 
fcerior  is  a  circular  cell,  19  feet  in  diameter,  to 
ne  is  an  entrance  by  a  passage  on  the  exterior- 
bpua  18  an  ancient  Tomb,  consisting  of  a  cubi- 
bui  21  feet  long,  and  of  the  same  height,  with 
one  of  the  sides  crowned  by  a  semicircular 
l>ve  this  is  a  lofty  boilciing,  with  a  plain,  round 
each  *ingle.  The  wall  bet  wee  Ji  every  two 
cylindrical  with  its  concavily  outwards,  and 
pe  is  a  small  projection,  containing  a  reclan- 
low,  which  is  crowned  by  a  pediment,  and 
semicircular  niche  on  each  siile.  Above  the 
e  Tomb  is  a  small  round  tower,  ornamented 
columns  supporting  an  entablature,  and  the 
Covered  by  a  low  cupola.  Between  the  co- 
»mjcircular*headed  recesses  ornamented  with 
n  what  occasion  this  building  was  erected  it 
^ssible  to  form  an  opinion,  but  the  workman- 
Itinii. 

fntiquides  of  Magna  Grt^da  is  given  a  re- 
nof  a  remarkable  monument,  at  Agrigentum, 
hich  is  commonly  considered  as  the  Tomb  of 
[t  is  a  pile  of  building  about  2b  k-H  high,  in 
r  a  frustum  of  a  pyramid,  standing  on  a  qua- 
^asement  13  feet  in  length,  and  as  much  in 
The  building  is  divided  into  two  stories  nearly 
^ght,  of  which  the  lower  is  a  plain  stylobata, 
ly  a  projecting  condce.  The  second  has  a 
fw,  surrounded  by  mouldings,  in  each  front ; 
of  this  Btory  are  terminated  by  fluted  co- 
Ionic  capitals  and  bases,  aTtd  the  whole  is 
by  an  entablature,  of  which  the  cornice  is 
There  is  no  regular  doorway  ;  and,  noduubt, 
ircophagns  wan  placed  in  the  Tomb,  Ihe  aper- 
tiit  up.  The  columns,  which, instead  of  being 
positions,  incline  with  the  walls,  have  Attic 
iheir  capitals  resemble  those  employed  in 
Hdings.  Lastly,  there  are  triglyphs  in  the  frize, 
eonYer^  towards  the  vertex  of  the  pyramid. 


At  Valence,  on  the  Rhone,  is  an 
to  have  belonged  to  the  Martian 
a  perfect  square  and  its  height  is 

length  of  each  face.     At  each  angle  is  a  column  let  into  ^**^^®j 
the  masonry  and  standing  on  a  pedestal,  and,  on  each 
face,  is  a  sernicircular  arch   springing   from    columns 
Above  the  latter  is  an  entablature,  and  the  whole  h 
crowned  by  apyramid^the  height  of  which  is  about  half  of 
that  of  the  whole  Tomb.  At  Vienne  is,  also,  a  singular  at  Vicnuc, 
work,  probably  intended  for  a  Tomb,  and  supposed  to  be 
Roman.     It  is  similar  to  the  last,  but  open  on  all  sides, 
with  a  column  at  each  angle,  standing  on  a  pedestal. 
In  each  face  is  a  semicircular  arch  springing  from  square 
piers;    above    is    a    horizontal    entablature,  which    is 
crowned  by  a  lofty  obelisk.     The  capitals  of  the  columns 
and  the  arcliivolts  are  unwrought. 

At  St.  Renii,  in  Provence,  is  a  Mauso.eum  which,  at  SLRmu 
also,  bears  marks  of  Roman  workmanship  ;  at  bottom 
is  a  pedestal  on  two  steps,  with  a  sculptured  dado,  and, 
on  this,  is  a  square  story  with  semicircular  arches 
springing  from  pilasters.  At  each  angle  is  a  fluted 
column  of  an  Order  resembling  the  Corinthian,  and 
these  support  an  entablature  with  sculptured  frize. 
Above  is  a  circukr  tower  with  Corinthian  columns  on  a 
general  circular  base,  and,  over  these,  is  an  entablature 
crowned  by  a  conical  dome. 

The  excavations  at  Pompeii,  which  have  brought  to  Tombs  at 
light  so  many  specimens  of  ancient  Architecture,  have,  ^'<>"^peii« 
also,  made  U3  acquainted  with  several  Roman  Tombs, 
which  are  so  mtich  the  more  interesting,  as,  having 
been  buried  in  the  earth  during  so  many  Ages,  tliey 
cannot  have  suflered  any  change  of  form,  from  the 
caprices  of  men,  since  the  period  of  their  construction. 
They  are,  in  general,  small,  and  are  placed  near  to- 
gether, so  as  to  form  a  sort  of  street  of  Tombs,  See 
Geli's  AntiquiikA  of  PompciL 

In  the  lid  vohune  of  the  Ionian  AntiquiUes  is  Tomb  il 
given  a  representation  of  a  sepulchral  monument*  about  ^J'^*'^ 
a  quarter  of  a  mile  from  Mylassa,  in  Asia  Minor.  This 
wcjrk,  which  was,  probably,  executed  while  the  Romans 
were  in  possession  of  the  Country,  is  raised  upon  a  square 
plan  ;  the  lower  part  is  a  general  pedestal,  consisting  of 
a  plain  dado  with  a  ba^e  and  cornice,  and,  in  the  pedes- 
tal, is  a  doorway  to  the  chamber  wherein  the  body  was 
deposited.  Above  the  pedestal,  at  each  angle^  is  a 
square  pillar,  and  between  them  are  two  cliiptical  co* 
himns  on  each  face;  the  pillars  support  a  simple  enta- 
blature, above  which  are  four  courses  of  stones,  forminga 
frustum  of  a  pyramid,  the  sides  of  which  are  in  the  shape 
of  steps;  the  lower  part  of  the  shafts  of  all  the  pillars  is 
plain  as  far  as  one^third  of  their  height;  the  whole 
above  is  fluted,  and,  between  the  pillars,  the  spaces  are 
now  quite  open  on  each  face,  but,  originally,  they  seem 
to  have  been  filled  with  marble  panels.  The  soffit  of 
the  roof  is  richly  ornamented,  and  hollowed  in  the  form 
of  a  triple  square,  the  sidef*  of  each  interior  one  being 
inscribed  obliquely  wilhin  the  next  exterior  one^ 

What  are  called   the   Sepulchres  of  the  Kings,  near  Sepulchrei 
Jerusalem,  are,  by  M.  Chateaubriand,  supposed  to   be  of  the 
the  Tombs  of  Herod  theTelrarch,  an<l  ihey  are  described  ^*"S«» 
by  that  traveller  in  the  following  manner.     In  the  midst 
of  a  field  is  an   excavation  similar  to   the  abandoned 
work  of  a  quarry  ;  a  long  and  gentle  descent  leads  to 
the  bottom  of  the  excavation,  where  an  arcade  has  been 
fcjrmed,  through  which  is  the  entrance  to  an  open  rm>m 
cut  ill  the  rocic ;  this  room  is  30  feet  long,  30  feet  wide, 
and  12  feet  higli.     In  the  middle  of  the  South  side  of 
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the  aparlineni  is  a  recess,  cut  several  feet  deep  in  the 
rock  ;  its  section  is  square,  and  about  the  aperture  are 
ornaments  resembling  those  of  the  Doric  Order;  over 
the  lintel  is  a  sort  of  frize,  containing  triglyphs  and 
metopes ;  in  the  centres  of  the  latter  are  sculptured 
simple  rings,  and  these  are  continued  down  the  jambs. 
In  the  lefl-hand  angle  of  the  chamber  is  an  open 
gallery,  leading  to  another  square  chamber,  in  the  sides 
of  which  are  holes  cut  to  contain  the  coffins.  Three 
vaulted  doorways  lead  from  this  to  seven  other  chambers, 
of  unequal  sizes,  which  are,  also,  cut  in  the  rock.  Some 
of  the  sepulchral  monuments  near  this  place  resemble 
in  form  those  in  the  South  of  France,  which  have  been 
just  described. 

We  have  had  occasion  to  mention  the  employment  of 
small  bells,  either  as  ornaments,  or  to  keep  away  birds 
from  the  ancient  Temples  of  Greece  and  Syria  ;  and,  it 
is  from  a  monumental  edifice  we  learn  that  bells,  for 
similar  purposes,  were  used  in  Italy  at  a  very  early 
period.  Tintinnabula  are  said,  by  Pliny,  to  have  been 
suspended  by  chains  about  a  building  of  this  kind  which, 
he  says,  was  erected  by  Porsenna,  near  Clusium  ;  this 
must  have  been  about  500  years  before  Christ.  See 
Labyrinth  in  our  Miscellaneous  Divinon. 


CHAPTER  V. 

Works  of  Public  Convenience  and  Pleasure, 

We  class  under  those  heads  the  Theatres,  Amphi- 
theatres, Circi,  and  Baths  of  the  Romans,  all  of  which 
were  objects  of  the  utmost  importance  to  that  people, 
though  there  is  found  a  considerable  difference  in  their 
execution,  some  having  their  details  rudely  formed,  while 
in  others  the  utmost  delicacy  of  ornament  has  been 
profusely  lavished. 

The  Roman  Theatres  resembled  those  of  the  Greeks 
in  being  of  a  semicircular  form;  but,  being  situated 
within  the  cities,  where  the  natural  ground  did  not  afford 
the  means  of  supporting  the  seats,  as  was  the  case  in 
most  of  the  Grecian  Theatres,  it  was  necessary  to  carry 
them  upon  the  upper  surfaces  of  vaults,  and  to  terminate 
them,  on  the  exterior,  by  a  lofty  wall  surrounding  the 
edifice. 

Pompey's  Theatre,  at  Rome,  seems  to  have  been  the 
most  ancient  stone  building  of  the  kind,  and,  even  of 
this,  the  seats  were  probably  made  of  wood,  as  it  was 
several  times  consumed  by  fire.  The  second  stone 
Theatre  was  erected  by  Julius  Csesar ;  and  Augustus, 
afterwards,  caused  one  to  be  constructed  in  honour  of 
Marcelius,  his  sister's  son ;  the  ruins  of  this  last  still 
exist.  Many  others  were,  subsequently,  erected  in  Rome 
and  the  Provinces. 
The  Theatre  The  Theatre  of  Marcelius  consists  of  a  semicircular 
of  Marcelius  part,  which  contained  the  orchestra  and  the  seats  of  the 
spectators,  and  of  a  rectangular  part,  in  which  were  the 
scena,  the  proscenium,  and  the  porticos.  The  orchestra 
occupied  the  most  central  part  of  the  Theatre,  and  its 
diameter  was  equal  to  172  feet ;  round  its  circumference 
were  two  concentric  rows  of  hemicylindrical  vaults 
supporting  the/^odit/m,  or  wall  in  front  of  the  level  space 
at  the  foot  of  the  seats,  and,  probably,  serving  to  contain 
the  animals  destined  for  the  exhibition  of  combats, 
which  seem  to  have  taken  place  in  Theatres  before  Am- 
phitheatres were  constructed.  Between  the  vaults  of 
the  first  row,  at  intervals,  are  passages  by  which,  pro- 


bably, the  animals  were « brought  into  the  .arenc^  ot 
orchestra,  and,  at  intervals,  in  the  second  row,  are  steps 
which  led  to  the  podium.      On  the  exterior  of  the 
second  row  is  a  corridor,  extending  along  the  drcum- 
ference,  and  receiving  light  from  apertures  above.     Be- 
yond this  corridor  were  vaults,  in  directions  diverging 
from  the  centre  of  the  Theatre ;  some  of  these  served 
as  passages,  and  others  contained  the  steps  by  which 
the  common  people   ascended  to  the  upper  rows  of 
seats,  and  those  of  the  Equestrian  Order  to  their  places; 
on  the  exterior  is  the  grand  corridor  formed  by  the 
double  arcade  surrounding  the  building.      Between  the 
extremities  of  the  semicircular  part  and  the  flanks  of  Uie 
proscenium  are  passages,  which  probably  served  as  en- 
trances for  the  Nobles.     Behind  the  centre  of  the  seena 
was  a  vestibule,  in  which  were  steps  leading  to  the  parts 
under  the  proscenium,  and  on  each  side  of  the  vestibule 
were  the  apartments  for  the  performers  and  penons 
who  had  the  care  of  the  Theatre :  on  each  flank  of  (lie 
proscenium  was  a  covered  portico  for  the  convenience 
of  the  spectators  in  bad  weather.     The  whole  diameter 
of  the  Theatre  is  equal  to  517  feet 

The  semicircular  front  of  the  Theatre  was  adorned 
with  two  Orders  of  attached  columns  placed  vertically 
above  one  another.  The  lower  columns  are  of  tbe 
Doric  Order,  and  rest  upon  a  platform  which  serreeu 
a  general  base  to  the  whole  edifice,  and  is  surrounded 
by  three  steps.  These  columns  are  without  basei,  and 
the  fronts  of  their  shafts  project  from  the  face  of  the 
wall  about  three-quarters  of  a  diameter ;  and  between 
every  two  columns  is  a  semicircular-headed  ardiway, 
formed  by  simple  voussoirs  springing  from  impoati  in 
the  wall,  at  points  taken  about  two-thirds  of  theiiclgbt 
of  the  column  from  the  pavement.  The  columns  aeit 
above  were  of  the  Ionic  Order,  and  stood  on  plain  |W- 
destals  resting  ou  the  entablature  of  the  lower  Older; 
and  between  every  two  columns  is  a  semicirciilar  arch 
similar  to  those  below.  Some  have  supposed  thattberB 
was  a  row  of  Corinthian  columns  above  the  entablatnre 
of  the  second  Order,  but  of  this  there  is  no  pro<£ 

According  to  the  dimensions  given  by  Degodet^ 
when  reduced  to  English  measures,  it  appears  that  the 
height  of  the  Doric  columns  is  24.119  feet,  and  the 
lower  diameter  3.198  feet.  The  exterior  face  of  the 
architrave  is  vertically  over  the  top  of  the  shafl;  the 
frize  is  ornamented  with  triglyphs,  and  the  cornice  eon- 
tains  a  row  of  dentels  partly  concealed  umfer  the 
inclined  soffit  of  the  corona,  the  face  of  whicb,  abj 
conceals  the  gutt»  over  the  triglyphs.  The  height  of 
the  whole  entablature  is  equal  to  6.0d3  feet,  or  nearly 
one-quarter  of  the  height  of  the  column.  The  span  rf 
the  arches  between  the  piers  is  8.794  feet ;  the  breadth 
of  the  latter  is  6.864  feet,  their  thickness  is  about  7fte«^ 
and  their  height  from  the  pavement  to  the  level  of  the 
foot  of  each  arch  is  17.633  feet.  An  elevation  of  «■• 
of  the  columns  in  this  tier  is  given  at  fig.  1.  pi.  x. 

The  height  of  the  Ionic  columns,  in  the  upper  Ordefi 
is  23.94  feet,  and  their  lower  diameter  is  2.66  fWi 
therefore  the  height  is  equal  to  nine  diameters.  *■• 
architrave  is  divided  into  three  facise,  the  upper  extrew* 
ties  of  which  incline  forward ;  the  top  of  the  cornic«JJ 
destroyed,  but  there  remains  a  row  of  dentels  over  wbi» 
the  corona  must  have  been  placed.  The  bases  are  rf 
the  Attic  kind,  and  the  colunms  stand  on  pedestals fhnr 
feet  high,  the  tops  of  which  are  on  a  level  with  thj 
bottom  of  the  aperture  of  the  arch.  The  volutes  of  the 
capitals  are  very  simple,  and  their  planes  arcparalWto 


SSor  faces  of  the  abaci.  The  fronts  of  the  shafts 
Cfilurnns,  also,  project  about  three-quarters  of  a 
from  the  face  of  the  wall. 
tains  of  other  Theatres  of  similar  forms  have 
Riced  at  Herculatieimi  and  OtricoU,  in  Italy  ;  at 
naand  /E<^esta,  in  Sicily,  besides  several  in  Asia 
Hid  Syria,  which  were  erected  dwrinfr-  the  pleni- 
fthe  Roman  power  in  those  parts  of  the  World. 
I  the  descriptions  of  Vilrnvius,  and  from  such  re- 
)f  ihese  edifices  as  still  exist,  it  appears  that  the 
es  which  regulated  the  constructian  of  the  Ro- 
heatres  were  nearly  as  follows.  A  circle  was 
id  wilh  any  convenient  radius,  which  was  pro- 
bout  one-third  of  the  radiiss  of  the  whole  build- 
m  part  included  between  the  semieirciimference 
raiameter  was  occupied  by  seats  for  persons  of 
hi  rank*  and  a  wail,  extending  along  the  circum- 
bf  the  semicircle,  separated  this  space  from  the 
jlhe  other  spectators  ;  a  wall  coinciding  wilh  the 
r,  and  produced  each  way  till  it  was  equal  to 
le  diameter,  formed  the  front  of  the  froncenium 
Hum,  The  space  occnpied  by  the  Senators  cor- 
ird  wilh  the  orchestra  in  the  Greek  Theatres, 
[floor  of  Ihe  latter  was  horizontal,  whereas  in  the 
theatres  it  was  an  inclined  plane  rising  towards 
pm  fere  nee. 

uilateral  triangle  being  inscribed  in  the  circle, 
g  one  of  its  sides  parallel  to  the  above  dia- 
ie  wall  of  the  scetia  was  made  coincident  with 
;  and  this  determiiied  the  breadth  of  the  jjt//pi- 
Hhich  the  actors  performed  ibeir  parts.     This 
Pt  was  mude  not  more  than  five  feet  higher  than 
I  of  the  orchexlra,  in  order  I  hat  llie  spectators  in 
ir  place  mi;^ht  not  be  prevented  from   seeing 
prmances.    Ail  the  seat^  on  which  the  spectators 
kid  the  orche»tra,  had  Iheir  centres  in  a  ver- 
h  passing  through  Ihe  centre  of  curvature  of 
of  the  orchestra t  and  the  lowest  seat  was  ele- 
►ove  the  bottom  of  this  area  about  one -sixth  of 
er  of  the  area,  a  height  great  enough  to  pre^ 
spectators  from  mingliag  with  the  Senators, 
rose  gradually,  from  the  lowest,  towards  the 
nee  of  the  Theatre,  in  such  a  way  that  their 
ges  were  in  a  right  line  making  an  angle  of 
%  degrees  wilh   the   horizon  ;  and,   at  inter- 
seals   were  interrupled   by  prrFcinctioneff,  or 
ng'places,  tike  the  diaiomata  of  Ihe   Greek 

e  orchestra  to  the  first  prsecinction  were  four^ 

which  were  allotted  to  persons  of  the  Eques* 

Her,  to  the  Tribunes  and  others  of  that  quality; 

?  these  were  the  seats  of  Ihe  Plebeians :  a  covered 

le  surrounded  the  seats  above  the  upper  prae- 

and  formed  a  gallery  in  which  Augustus  ap- 

eie  women  to  sit.  The  height  of  the  seats  is 
ded  to  be  from  1.2  to  1.33  feet,  and  their 
between  L94  and  2.22  feet.  The  circumference 
emicircle  was  divided  into  six  or  eight  parts, 
s  being  drawn  to  these  points  from  the  centre 
beatre«  determined  the  directions  of  the  steps  of 
\\\ie  different  seals  of  the  spectators  ;  the  quadri- 
ision  of  the  seats  between  every  two  pra?cinc- 
every  two  flights  of  stei>swas  called  a  cnntun^ 
If  edge- like  form  ;  Ihe  stone  seals  seem  to  have 
ered  by  hoards  or  cushions.  The  decorations 
ttna  may  be  traced  in  the  remains  of  the 
^l  NiHines,  but  more  particularly  in  some   of 


those   in  Syria  and  the  Decapolis.     They  consist  of     P»rt  lb 
various   Orders   of  cobimns  with   hroken  entablatures  ^i— ^^-^-^ 
and   pediments,    and   afford  sufbcient  indications  that 
richness  or  ornament  was   consulted  rather  than  good 
taste. 

Behind  the  wall  of  the  Bcena  were  apartments  fm  the 
performers,  and  from  these  apartments  there  were  en- 
trances to  the  pxdpitmn  by  three  doors,  of  which  that  in 
the  centre  was  called  ihe  Regal  door,  and  those  on  the 
sides  were  called  the  Hospitalian  doors.  The  rectilinear 
side  of  the  Theatre,  on  the  exterior,  was  provided  with 
a  grand  portico  or  colonnade  extending  the  whole  length 
of  tlie  building. 

The  history  and  construction  of  Amphitheatres  The  Flavim 
having  been  given  under  that  word  in  our  MhceUaneous  Amphi^ 
Division^  it  will  be  luinecessary  to  enter  into  many  il^p*^^^- 
details  concerning  those  edifices  ;  we,  therefore,  confine 
ourselves  to  a  general  description  of  the  plans  and 
Architectural  embellishments  of  the  principal  buildings 
of  this  kind  \vhich  still  exist.  Of  these  the  Flavian  Am- 
phitheatre, or  the  Colosseum,  being  the  most  consider- 
able, has  ihe  first  claim  to  our  attention.  The  form  is 
that  of  an  ellipse  covering  about  five  acres  of  ground, 
and  the  whole  edifice  stands  on  a  basement  to  which 
there  is  an  ascent  by  six  steps  extending  along  its  whole 
circumference.  In  the  centre  was  the  arena^  so  called 
from  the  sand  with  which  it  was  strewed,  the  lengtlis  of 
whose  transverse  and  conjugate  axes  were  respectively 
281  and  176  feet.  This  was  surrounded  by  an  ellip- 
tical wail  which  supported  the  podium  or  fence  above. 
Behind  this  wall  was  a  row  of  cells,  which  continued 
along  its  whole  circumference,  and  served  to  contain 
the  beasts  preparatory  to  their  entrance  into  the  aretm, 
which  entrance  was  made  by  passages  cut  at  intervals 
through  the  w  all  of  the  podium.  Between  these  passages 
w^ere  niches  in  which,  probably,  the  combatants  depo- 
sited their  arms  and  dresses  previously  to  engaging.  In 
rear  of  the  cells  was  a  corridor,  from  which  proceeded 
vaults,  in  directions  nearly  perpendicular  to  the  curva- 
ture of  the  ellipse,  and  serving  to  support  the  first  me- 
niajium^  or  the  interior  range  of  seats.  In  some  of 
these  vaults  were  the  steps  which  led  to  the  podium, 
and  others  were,  simply,  passages  between  the  Hrst  and 
the  next  corridor  towards  the  exterior.  This  corridor 
received  light  from  apertures  cut  in  its  vault  through 
the  prfficinction  which  separated  the  first  horizontal 
division  of  the  seals  from  the  second.  In  rear  of  this 
second  corridor  were,  also,  vaults  in  directions  nearly 
perpendicular  lo  Ihe  curvature  of  the  ellipse,  in  some  of 
which  were  steps  leading  to  the  second  division  of  the 
seals,  and  otliers  were  galleries  leading  from  the  corri- 
dor to  the  double  arcade  which  surrounded  the  whole 
edifice.  The  transverse  axis  of  the  exterior  ellipse  is 
6154  **^^t,  and  the  conjugate  510  feet. 

On  the  Northern  side  of  the  building  was  the  lodge  of 
the  Emperor,  'and  imder  it  were  apartments  in  which  he 
gave  private  audiences ;  from  these  apartments  a 
colonnade  led  to  the  Imperial  Palace  on  the  Esquiline. 
On  the  Eastern  and  Western  extremities  were  the  door- 
ways by  which  the  combatants  entered,  or  by  which 
the  dead  were  conveyed  away. 

On  the  exterior  of  the  building,  about  its  whole  cir- 
cumfi^rence,  there  are  three  Orders  of  columns,  and  one 
of  pilasters,  all  of  equal  diameter  and  disposed  in  tiers 
one  above  another ;  and  the  circumference  of  the  wall, 
in  each  tier,  is  perforated  by  eighty  semicircular-headed 
arches  ornamented  with  archivoll  mouldings :  four  of 
8  m 


802 


ARCHITECTURE. 


AithHee- 


Dticriptioii 
of  the 
coluouu. 


the  arches  in  fhe  lower  Order,  or  tier,  were  for  the  ad- 
mission of  distinguished  personages,  and  the  others  for 
the  populace ;  these  were  called  vomitorioj  and  from 
them  the  spectators  ascended  to  their  places  by  steps 
under  the  vaults  which  supported  the  seats.  The  piers 
supporting  the  arches  are  7.829  feet  wide,  and  each  is 
ornamented  with  a  half-column  projecting  from  the 
wa!l;  the  distance  between  the  piers  is  14.302  feet. 
Horizontal  mouldings  at  the  imposts,  or  springing  of 
the  arches,  ornament  the  wall  and  entirely  surround  it, 
except  where  they  are  interrupted  by  the  arches  and 
columns.  A  plan  and  elevation  of  this  edifice  is  given 
in  pi.  xii. 

The  columns  in  the  lower  tier  are  of  an  Order  resem- 
bling the  Doric,  but  they  have  bases,  and  there  are  nei- 
ther triglyphs  in  the  fnze  nor  mutules  in  the  cornice. 
According  to  the  dimensions  given  by  Degodetz,  their 
height  is  27.631  feet,  and  the  lower  diameter  2.91  feet ; 
consequently  they  are  about  nine  diameters  high,  and 
they  have  a  very  small  diminution.  The  base  consists 
of  a  plinth,  a  torus,  and  an  inverted  cima  recta  with  a 
fillet  between  the  two  latter ;  the  shaft  fs  plain  and  the 
capital  consists  of  an  ovolo,  the  section  of  which  is  in  the 
form  of  a  quadrant  of  a  circle,  with  a  small  cima  reversa 
at  its  foot  The  architrave  is  divided  horizontally  into 
three  facise,  the  frize  is  plain,  and  below  the  corona  is  a 
band  on  which  a  row  of  dentels  may  be.  supposed  to  have 
been  intended ;  the  height  of  the  entablature  is  6.644 
feet;  consequently  the  height  of  the  whole  Order,  above 
the  pavement,  is  34.275  feet.  For  an  elevation  of  one 
of  these  columns  see  pL  x.  fig.  2. 

The  second  tier  of  columns  is  of  the  Ionic  Order,  and 
stands  on  a  continuous  stylobata,6  feet  high,  the  face  of 
which  is  in  the  same  plane  as  that  of  the  piers,  except 
where  it  is  broken  under  each  column  to  form  a  pro- 
jection, like  the  fiice  of  a  pedestal.  The  height  of  the 
column  is  25.731  feet ;  the  bases  are  of  the  Attic  kind, 
the  shafts  are  plain,  and  the  faces  of  the  volutes  without 
ornament,  the  eye  only  being  marked  by  a  circle  The 
height  of  the  entablature  is  6.636  feet,  and  its  subdivi- 
sions are  exactly  similar  to  those  of  the  entablature  of 
the  Doric  Order  below ;  the  facia  of  the  architrave  in- 
cline inward  at  their  tops ;  the  cornice  is  without  modil 
Ions,  and  the  dentel  band  is  uncut.  The  entire  height 
of  this  Order,  including  the  pedestal,  is  88.367  feet. 

The  third  tier  of  columns  is  of  the  Corinthian  Order, 
and,  like  the  tier  below,  it  stands  on  a  general  stylobata, 
the  height  of  which  is  6.396  feet.  The  height  of  the 
columns  is  25.584  feet;  the  bases  are  of  the  Tuscan 
kind,  consisting  of  a  simple  torns  and  fillet  above  the 
plinth,  and  the  leaves  in  the  capitals  are  quite  plain. 
The  height  of  the  entablature  is  6.596  feet,  and  its  mem- 
bers exactly  resemble  those  of  the  two  lower  Orders,  ex- 
cept that  the  place  of  the  corona  is  occupied  by  a  row  of 
simple  modillons  which  support  Uie  cymatium  above. 
The  entire  height  of  this  Order,  including  the  pedestaL 
is  38.576  feet. 

The  fourth  tier  consists  of  Corinthian  pilasters  which 
stand  upon  blocks  2.788  feet  high,  placed  above  a 
general  stylobata  7  feet  high.  The  height  of  the  pilas- 
ters is  27.99  feet,  and  they  are  without  diminution  ;  the 
bases  are  Attic,  and  the  capitals  are  exactly  like  tliose 
in  the  Order  immediately  below.  The  height  of  the 
entablature  is  7.369  feet,  but  it  b  not  continuous ;  over 
the  capital  of  each  pilaster  is  a  portion  of  an  architrave, 
and  above  it  is  placed  a  large  corbel ;  and  in  the  interval 
between  every  two  pilasters  are  placed  two  similar  cor- 


bels in  the  same  horizontal  plane,  and  all  at  distances 
from  each  other  equal  to  one-quarter  of  their  length  in 
the  direction  of  the  circumference  of  the  building.  Tliese 
support  a  continuous  cornice  which  prcjects  consMier- 
ably  beyond  the  wall ;  and  the  edifice  is  crowned  by  a 
plain  parapet  6  feet  hi^.  By  adding  all  the  vertiesl 
dimensions  together,  we  find  that  the  whole  height  of 
the  Amphitheatre,  above  the  steps,  is  162  feet 

All  the  columns  in  the  three  Orders  have  the  exterior 
faces  of  their  shafts  projecting  from  the  wall,  in  esdl 
tier,  about  three-quarters  of  a  diameter.    Between  the 
columns    are     semicircular-headed    apertures     whose 
breadths,  though  some  differ  considerably  firom  othen, 
are,  in  general,  equal  to  14.479  feet,  and  the  breadths 
of  the  piers  are  7.883  feet.     The  faces  of  the  waUs  ia 
the  difl&rent  tiers  are  not  in  the  same  vertical  plane,  bat 
each  upper  face  recedes  a  little  from  that  immediately 
below  it,  towards  the  interior ;  and  the  axes  of  thoM 
columns  which  are  in  the  same  vertical  planes,  come- 
quently,  do  not  fall  in  the  same  vertical  lines.   The  thicfc- 
ness  of  the  piers  is  also  difierent  in  the  three  lowflr 
tiers ;  reckoning  from  the  bottom  of  the  building  up- 
ward, they  are,  respectively,  8.706  feet,  8.377  feet,  sod 
7.284  feet.     The  arches  spring  from  imposts  and  m    ^ 
ornamented  with  archivolt  mouldings.  The  lower  psiii 
of  the  apertures  coincide  with  the  tops  of  the  stylobat^^^ 
and  these  seem  to  have  been  intended  as  parapets,  aDce^ 
they  are  of  a  height  just  sufficient  to  be  leaned  0¥cr  fia^ 
the  prevention  of  accidents.   Between  every  two  pilaatai^ 
in  the  fourth  Order  is  a  square  window,  and  betwcM 
every  two  corbels  are  holes  left  in  which  were  placed  tha 
beams  intended  to  suppprt  poles  carrying  the  canvav 
cover,  which  was  occasionally  drawn  over  the  buiidioff 
to  screen  the  spectators  from  the  Sun  or  rain.  Thedoai 
was  attached  to  the  building  round  its  circum&noeiV 
and  declined  towards  the  interior,  so  that  the  rain  miglt 
fall  into  the  ctrena  by  the  aperture  which  it  left  in  tbi 
eentre. 

The  magnitude  and  distribution  of  the  parts  of  tfail 
building  are  such  as  to  cause  it  to  form  an  impoflog 
spectacle,  notwithstanding  many  defects  which  a  critical 
eye  may  discover  in  it.  It  may  be  justly  objected  toil 
that  the  three  entablatures  are  nearly  alike,  thou^  the 
columns  are  of  ditferent  Orders.  And  it  Jhas  been  (b' 
served  that  the  dimensions  of  the  arches  and  piers  ^ 
the  projections  of  the  members  are  very  irregular,  vhioi 
seems  to  indicate  great  precipitancy  in  the  executioo. 

The  Amphitheatre  at  Verona,  though  smaller  thil 
the  Colosseum,  has  the  advantage  of  being  in  a  Utter 
state  of  preservation.  It  is  of  an  elliptical  form,  508 
feet  long  and  403  feet  broad,  and  the  dispositions  of  tla 
vaults  and  seats  are  similar  to  those  of  the  Colossaia* 
The  exterior  wall  of  the  edifice  is  ornamented  with  thitj 
tiers  of  Tuscan  pilasters  projecting  before  the  &oa  » 
the  walls,  and  those  of  the  two  upper  tiers  stand  upo* 
continuous  podia;  between  the  pilasters  in  eachtitf 
are  semicircular-headed  apertures. 
.  The  horizontal  joints  of  the  stonework  in  the  fa»« 
the  wall  are  marked  by  channels,  whidi  are  also  car0^ 
across  the  faces  of  the  pilasters.  This  species  of  offi' 
ment,  if  it  may  be  so  called,  has  subsequently  been  d^ 
nominated  rustication.  At  Capua,  Otricoli,  and  Niam* 
are  the  remains  of  large  Amphitheatres,  but  as  a  ff^ 
sameness  reigns  in  all  the  works  of  this  kind,  it  will  d* 
unnecessary  to  describe  them.  ^ 

NaumachuB  were  buildings  similar  to  Amphitheatre  ^"^ 
and  used  for  the  exhibition  of  naval  combats;  tv 


filled  with  Wttfcer  from  some  river,  or  from 
Dfnmunicalintr  with  it.  Those  of  Aufruslus 
ition  are  salfl  to  liave  been  the  most  mng'iit- 
se  building's,  hut  uo  traces  remain  of  [hem. 
19  a  building  in  aome  respects  similar  to  an 
tre,  and  was  g'enerally  employed  for  the  ex- 
;hariot-rBCCs>  It  has  already  been  described 
iftcvs)  in  our  Miacdtaneom  DiviMon^  and, 
.  will  be  Kuflficient  to  state  the  dimensions 
0  of  those  edifices  whose  foundations,  which 
remain  of  them,  allbrd  the  means  of  tracing 
^ih  tolerable  accuracy. 
\9  Majrimnn,  wlirch  is  supposed  to  have  been, 
onstructed  in  a  rode  manner  by  Romulus, 
lenlly  rebuilt    by  the  elder  Tnrquin,   was 

feet  lonfi^,  and  550  feet  broad  on  the  exte- 
isisted  of  two  parallel  walls  in  the  direction 
I,  which  were  united  by  a  semidrcle  at  one 
;he  other  was  closed  by  a  row  of  vaults  dis- 
Kf  Side,  in  a  se*?ment  of  a  circle,  the  radius  of 
qual  to  about  430  feet.  These,  which  were 
•ci,  were  to  contain  the  chariots  previous  to 
J  for  the  race  ;  the  chord  of  the  arc  was  not 
it  to  the  long-  sides  of  the  building-,  but 
liem  at  an  angle  of  about  8j  degrees,  and 
emity  was  a  square  tower.  In  the  middle 
^  and  parallel  to  its  length,  was  the  itpina,  a 

00  feet  long,  beginning  near  the  centre  of 
jlar  extremity  of  the  building;  and  at  each 
)eta  or  goal.  The  seats  of  the  spectators 
»d  in  inclined  planes  within  the  walls,  like 
Theatre,  with  a  pcdium  in  front ;  and  be- 
tdiuni  and  -tpma,  on  each  side  of  the  latter, 
f-se  for  the  chariots. 

«  of  Nero  was  of  the  same  form  nearly  as 
sentioned;  its  length  was  1400  feet,  and 
feel ;  the  9pi7ia  %vas  about  800  feet  long^, 
'cer&t  seem  to  have  been  contained  in  a 
}iitld]ng. 

i«  of  Caracal  la  was  of  nearly  the  same 
IS  that  of  Nero,  but  the  two  side  walls  were 
yarailel  to  each  other,  probably  on  account 

1  impediment.  One  of  the  sides  was  bro- 
e  middle  of  its  length,  and  the  two  parts 
«ch  other,  a  very  obtuse  angle.  The  spina 
illel  to  either  of  the  sides  ;  hut,  at  the  end 
semidrcle,  it  was  further  from  the  straight 
it  ten  feet  than  at  the  other  end.  The  car- 
id  o(  s.  row  of  vaults  like  those  of  the  great 

the  chord  of  the  segmental  arc  made  an 
degrees  with  one  of  the  long  walls.  The 
rvatnre  of  this  arc  was  equal  to  about  330 

jdrome,  at  Constantinople,  is  a  building  of 
ind  it,  probably,  remains  now  nearly  as  it 
lust  constrwcted  by  Constantine. 
e  descriptions  we  perceive  that  the  plan  of 
'as  nearly  in  the  form  of  a  parallelogram, 
cngth  of  which  seems  to  have  been  equal  to 
imes  the  breadth.  A  high  wall  jiurrounded 
r  seats,  and  was,  no  doubt,  pierced  by  semi- 
«d  arcades,  like  those  in  the  exterior  wall  of 
The  length  of  the  spina  was  equal  to  about 
the  whole  interior  length  of  the  building  ; 
amented  with  obelisks  and  statues,  placed 
I  was  terminated  at  each  extremity  by  a 
ititif   of  three  columns,  or  obelisks^  on 


pedestals.  The  carceres  were,  generally,  vaulted  cham-  Part  U, 
bers  closed  in  front  and  rear  by  gates ;  in  these  the  ^^-^-^^^ 
chariots  remained  till  the  signal  was  given  for  driving 
them  round  the  anna,  Thr  oblique  disposiiion  of  the 
plan  uf  the  carcer€$^  and,  sometimes,  of  the  .tpina  itself, 
was,  no  doubt,  intended  to  equalize  the  spaces  which 
all  the  chariots  were  to  describe,  from  their  place  of 
starting  to  the  g'oaL 

The   Tharmte^  or   Baths,  were   public  buildings   in  General 
which   the   citizens,    who   had   not    couveuieuces     for  dbifibuikn 
bathing  in  their   private  houses,   could   assemble  and  °^  ^^\^^' 
enjoy  that  luxury.  They  contained  a  suite  of  apartments  ^^^        *' 
for  men,  adapted  to  the  several  circu Distances  attending 
the  performance  of  that  operation  among  the  Ancients, 
and  a  corresponding  suite  for  women.      Some  remaius 
of  the  public  Baths   of  Nero,  Vespasian*  Titus,  Cara- 
calla,  Dioclesian,  and  Constantine  are  still  in  existence 
at  Rome.     Tliose  buildings  were  generally  of  a  rectan* 
gular  form  ;    each  was  surrounded  by  a  peribolus  or 
enclosure*  and  contained  all  the  different   apartments 
for  bathing ;  peristyles  and  arcades,  for  the  purpose  of 
promenading  ;'jr3^5£i,  for  the  exercises  of  the  athhlm; 
Theatres  ;  eMdrm,  or  apartments  for  conversation  \  and 
Temples,  either  in  ih^  ptriboltu  or  in  the  wings  of  the 
building. 

In  the  restorations,  given  by  Palladio,  of  these  edi- 
fices, we  find  apartments  open  towaids  the  exterior,  in 
the  fronts  of  which  are  rows  of  columns  supporting 
horizontal  entablatures ;  the  open  fronts  terminate  at 
the  roof  in  segmental  arches  with  low  pediments  abova 
them,  and  without  a  horizontal  cornice.  He  supposes 
tlie  xysli  to  be  covered  by  groined  vaultings,  the  middle 
of  the  interior  peristyles  and  arcades  to  be  without  roofs, 
and  the  galleries,  between  the  columns  or  piers  and  the 
walls,  to  be  covered  by  hemicylindrical  vaults* 

But  the  Baths  which  exist  in  the  best  state  of  pre-  Bath*  of 
servation  are  those  of  Dioclesiau,  which  seem  to  have  Oitfdesun. 
been  also  the  most  extensive  and  magnificent  in  Rome. 
They  form  a  rectangle  744  feet  long,  and  454  feet  wide, 
and  were  surrounded  by  a  peri6o/i/*  1050  feet  long,  and 
908  feet  wide.  In  various  places  about  this  enclosure 
were  supposed  to  be  exedrw  of  a  semicircular  form, 
besides  small  rectangular  Temples ;  and,  in  the  middle 
of  the  longest  side,  a  semicircular  Theatre, 

In  the  front  of  the  building  is  an  open  court,  300  feet 
long,  and  170  feet  wide,  on  the  right  and  left  of  which 
are  vestibules,  open  towards  the  court  and  covered  with 
groined  vaultings;  these  lead,  on  each  side,  into  a 
saloon  supposed  to  have  been  intended  for  the  distribu- 
tion of  prizes,  and  to  the  Baths  for  the  u^e  of  those 
persons  who  did  not  exercise  in  the  jydm^  In  the 
centre  of  the  front,  opposite  tlie  open  side  of  the  court, 
was  the  grand  entrance  which  led  to  the  xystus,  a  rect- 
angular space  17G  feet  long,  73 J  feet  wide,  and  90  feet 
high,  and  covered  by  three  groined  vaults  supported  by 
Corinthian  columns.  On  the  right  and  left  of  this 
were  apartments  for  the  spectators,  vaulted  in  the  same 
manner,  and  beyond  these,  ou  each  wing,  was  a  mag- 
nificent peristyle  229  feet  long,  and  114  leet  wide;  the 
surrounding  galleries  were  roofed  by  semicircular- 
arched  vaults ;  and  at  the  extremities  of  the  gatlericB 
were  ephsbd,  or  large  apartments,  open  towards  the 
peristyles. 

On  the  side  of  the  sydus  opposite  the  grand  entrance 

are  doors  leading  to  a  circular  building,  which  might 

have  served  as  an  apodyterium  ;  it  is  62  feet  diameter, 

with  a  rectangular  recess  oji  each  side;  and  beyond 
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this  building  were  the  baths  of  the  aihkU^  In  a  rectan- 
gular saloon,  148  feet  long,  and  68  feet  wide,  covered 
with  a  groined  vaulting.  Where  the  apartments  oi>en 
into  each  other,  the  aperture  is  occupied  by  four 
columns,  or  two  columns  and  two  pilasters,  and  Uie  en- 
tablature over  the  two  middle  columns  is  in  the  form 
of  a  semicircular  arch.  In  the  walls  of  the  xystuM  are 
semicircular  or  rectangular  niches,  between  which  are 
columns  supported  on  corbels  projecting  from  the  walls. 

We  have  given,  from  Chambra/s  FaraUd  of  the 
Orden  of  Architecture^  an  elevation  of  a  Doric  column 
said  to  have  belonged  to  these  Baths.  Its  height  is 
equal  to  eight  diameters,  and  the  principal  moulding  in 
the  capital  differs  from  that  in  all  the  older  examples  of 
the  Doric  Order,  in  having  the  form  of  a  cymatium, 
and  below  it  is  an  astragal  sculptured  in  the  form  of  a 
rope  ;  the  cornice  has  no  mutules,  but  contains  a  row 
of  dentels  between  two  curvilinear  mouldings,  of  which 
the  upper  one  is  cut  to  resemble  a  bundle  of  leaves. 
See  pi.  X.  fig.  d. 

In  the  gfrand  Saloon,  which  has  been  since  converted 
into  a  Church  by  M.  Angelo,  the  columns  are  of  the 
Composite  Order,  and  an  elevation  of  one  is  given  at 
fig.  7.  pi.  xi. .  The  height  of  the  column  is  45.182  feet, 
and  the  lower  diameter  is  4.61 9  feet.  The  architrave 
is  divided  into  three  facie  separated  by  sculptured 
mouldings,  and  the  upper  extremities  of  all  the  facie 
incline  towards  the  interior ;  the  cornice  contains  both 
dentels  and  modillons,  and  both  the  corona  and  the 
cymatium  above  it  are  richly  sculptured.  The  height 
of  the  whole  entablature  is  10.725  feet,  or  about  one- 
quarter  of  the  height  of  the  column. 

In  constructing  the  bathing  apartments,  a  floor  of 
tiles  seems  to  have  been  laid  on  the  ground ;  on  this 
floor  were  placed  pillars  of  brick,  about  two  feet  high, 
at  intervals,  and  above  them  was  laid  another  floor  of 
tiles ;  between  these  floors,  under  the  place  where  the 
water  was  heated,  a  fire  was  made,  and  this  part  seems 
to  be  that  which  was  called  the  hypocaustum  or  furnace ; 
the  heat  from  this  extended  itself  under  the  floors  of 
the  different  apartments  which  were  intended  to  be 
warmed.  Above  the  hypocctustum  were  placed  three 
vessels,  one,  called  frigidariuniy  contained  the  cold 
water  which  came  from  the  reservoir ;  another,  called 
tepidarium,  received  the  water  which  flowed  through  a 
pipe  from  the  former  vessel,  and  in  it  the  water  received 
a  certain  degree  of  heat ;  the  third,  called  calidarium^ 
received  the  water  from  the  tepidarium  by  a  pipe,  and 
in  it  the  water  acquired  the  greatest  heat ;  from  hence 
a  pipe  conveyed  the  hot  water  to  the  Bath. 

One  apartment  for  each  sex  was  allotted  for  undress- 
ing,  and  called  apodyterium.  Another,  called  the 
unctuarium,  contained  the  oils  and  ointments ;  and  in 
this  the  people  anointed  themselves.  Two  apartments 
were  occupied  by  the  hot  and  cold  Baths,  and  some- 
times there  was  another  apartment  containing  a  small 
bathing-vessel,  perhaps  for  children.  Near  the  hot 
Bath  was  a  warm  room,  called  sudatorium^  for  promot- 
ing perspiration  after  bathing;  and  another,  called  fe- 
pidarium,  which  served  as  a  drying  room,  and  as  a 
place  for  exercise  before  going  into  the  open  air ;  be- 
sides these,  there  was  a  grand  Saloon,  called  ephebeum^ 
for  exercise  and  conversation. 

In  the  floor  of  the  sudatorium  there  seems  to  have 
been  an  aperture  through  which  the  heat  issued  from  the 
hypocaustum :  it  was  covered  by  a  clypeus^  or  dome« 
shaped  vessel,  which  might  be  raised  or  lowered  at 


pleasure,  in  order  to  regulate  the  degree  of  heat  in  the 
room.     This  aperture,  with  its  cover,  was  called  laooni'  ' 
cum,  and  it  was  probably  invented  by  the  Lacedaeao- 
nians. 

The  apartments  just  mentioned  are  reoommende4  hj 
Vitruvius  to  be  sheltered  from  the  Northern  and  Nortb- 
Eastern  quarters  of  the  heavens,  and  the  hot  Baths  to  be 
placed  on  the  South-Westem  side ;  a  disposition  which 
is  found  to  exist  in  such  remains  of  the  andent  Baths 
as  have  been  discovered.  In  those  at  Baden,  the 
baptisteria  or  bathing-places  are  of  a  rectangular  form, 
about  27  feet  long,  and  19  feet  wide,  and  are  excavated 
in  the  floor  to  the  depth  of  4  feet :  at  either  end  were 
four  steps,  each  1  foot  high,  by  which  the  bathers  de- 
scended, and  on  each  of  the  long  sides  there  were  two 
steps,  2  feet  high.  The  rule  given  by  Vitruvius  is*  tkat 
the  breadth  of  the  basin  should  be  two-thirds  of  its 
length,  and  that  there  should  be  a  passage  not  less  t^Mi 
6  feet  wide  between  the  basin  and  the  wall,  that  then 
might  be  room  for  those  persons  to  stand  who  weie 
waiting  for  their  turn  to  descend  into  the  water;  be 
mentions  a  pulvinum  about  the  Bath,  which  was,  |»o-. 
bably,  a  coping  surrounding  the  basin. 

In  their  Baths  the  Romans  seem  to  have  indulged 
an  unlimited  taste  for  magnificence ;  they  employed,  is 
them,  the  most  ornamental  of  the  Orders  of  Aitshitee* 
ture,  which  they  covered  with  the  richest  sculptural 
and  they  adorned  the  walls  and  ceilings  with  splendid 
paintings.     But,  however,  much  as  these  edifices  ei- 
ceeded  the  ancient  buildings  of  Greece  in  richnen  of 
embellishment,  they  seem  to  have  wanted  the  good  tail^ 
which  characterised  those  classical  worka     Unfortu- 
nately a  taste  for  variety  led  to  a  departure  from  tba 
sound  principles  of  Art  in  the  application  of  the  muL 
important  members  of  an  edifice,  which  was  not  per* 
ceived  amidst  the  profusion  of  ornament  employed  about 
them;    and  succeeding  artists,   copying  the  geaenl 
style  without  having  the  talent  to  execute  the  embel- 
lishments, produced  those  rude  edifices  which,  in  a  liter 
Age,  prevailed  so  generally  in  Europe.     In  the  Bathi 
of  Titus  are  still  to  be  seen  paintings  exhibiting  deliiie> 
ations  of  slender  twisted  columns,  broken  entablaturMi 
and  curvilinear  pediments;  and  if  to  these  we  add 
the  columns  supported  on  corbels  attached  to  the  fccei 
of  walls,  and  a  profusion  of  sculpture,  in  which  animal 
figures  and  foliage,  in  the  most  fantastical  forma,  art 
displayed,  we  shall,  perhaps,  be  led  to  recognise  the 
originals  of  most  of  those  extravagancies  which  sobae- 
quently  prevailed  in  the  Moorish  and  Gothic  buildiiigVi 
executed  in  what  are  called  the  Middle  Ages. 

Colonnades  covered  with  roofs,  and  quite  unconnectea  P"" 
with  any  building,  were  often  raised  by  the  Romasa  to 
serve  as  public  promenades  ;  these  were  called  by  the 
general  name  of  Portico,  and,  though  none  of  them  art 
now  in  existence,  yet  traces  of  them  have  been  foad  ^^ 
in  many  of  the  cities  of  the  Empire.  The  building  djjjl 
Rome  which  is  considered  as  the  Portico  of  Pompeji'^ 
had,  probably,  a  similar  destination,  but  it  is  difiereotlj  I 
formed.  This  is  a  rectangular  area  874  feet  long,  W  j 
feet  wide,  and  open  on  all  sides ;  it  is  covered  by  » 
groined  vaulting  which  rests  on  square  piers,  and  abo^ 
this  is  a  second  story  covered  by  the  general  roof « 
the  building.  Between  the  arches,  on  the  exterior « 
the  four  sides  of  the  building,  are  attached  Tuscan  or 
Doric  columns  supporting  an  entablature  above  tlwj 
crowns  of  the  arches.  In  the  middle  of  the  area,  an* 
parallel  to  the  long  sides  is  a  wall,  in  each  face  of  wiiic» 
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iicircular  niches  ;  and  between  tbese,  in 
of  the  wall,  are  several  circular  staircases, 
I  the  upper  story.  According  to  Buraiid, 
ited  before  the  house  of  Fompey,  and  was 
nost  delicious  promenades  of  Rome,  beings 
/rith  alleys  of  trees  and  fountains. 

m    CHAPTER  vr. 

iet  of  the  Roman  Orden  of  Architecture, 

^rtioiis  of  the  several  parts  of  the  columns 
ftblatures,  which  form  the  different  Orders 
re  employed  by  the  Romans,  are  to  be  ob- 
Ihe  writinprs  ofVilryvius,  and  from  the 
ces  remaininff  within  the  limits  of  the 
I  these  are  chiefly  such  as  have  beea  al- 
led. 

n  Order  is  that  which  presents  the  greatest 
character ;  and  though  it  does  not  seem  to 
jch  used  by  the  Romans,  and  no  example 
ike  that  which  Vitruvius  calls  by  that  name 
[ifitenee ;  yet,  as  that  ancient  author  has 
iption  of  such  an  Order,  it  will  not  be 
>ly  to  omit  noticing  it.  He  makes  the 
E  whole  column  equul  to  seven  times  its 
ladings  the  base  and  capital,  which  are  each 
a  diameter  in  height ;  and  he  determines 
height  of  the  column  by  making  it  equal 
»f  the  breadth  of  the  Temple  for  which  it  is 
he  upper  diameter  of  the  shaft  is  made 
e-quarters  o*"  the  lower  ;  consequently,  the 
the  two  diameters  is  one-quarter  of  the 
e  ditFerence  of  the  semidiameters  Js  ^ij-  of 
the  shaft*  The  base  consisls  of  a  plinth,  the 
:h  is  about  a  quarter  of  a  diameter,  and  of  a 
he  plintht  w ith  an apophygis  and  fillet.  The 
ark  able  for  beings  of  a  circular  form  on  the 
nidiameter  being  perhaps  equal  to  1^  of 
htkk  at  bottom.  The  profile  of  the  torus 
a  semicircle,  and  its  height  may  have  been 
'fifths  of  the  height  of  the  plinth  ;  one-fifth 
nay  have  been  the  height  of  the  fillet. 
I  consists  of  a  rectangular  abacus,  an  oyolo, 

moulding,  the  profile  of  which  is  a  quadrant 
apophygisand  fillet,  and  the  hypotrachelion. 
as  divided  into  three  eqyal  parts*  of  which 
ind  ovolo  were  each  equal  to  one  part, 
s  and  hypotracbclion  were  together  equal 

and  the  bread Ih  of  the  abacus  was  equal 
diameter  of  the  shafi.  The  word  hypotra- 
J  used  by  Vitruvius,  it  would  seem  that 
ave  been  some  member  to  separate  it  from 
le  shaft,  and  perhaps  this  was  an  astragal, 

a  small  semicircular  moulding  with  its 

rave  was  laid  over  the  columns,  and  this 
two  beams  of  timber  placed-  side  by  ^ide, 
irval  of  IJ  inch  between  them,  that  the  air 
ate  there,  and  prevent  the  decay  which 
pposes  would  fake  place  if  they  were  put 
r.  Perpendicularly  to  the  architrave  were 
ontal  beams  which  projected  beyond  the 
building  as  much  as  one-quarter  of  the 
s  column ;  and  this  being  a  much  greater 


projection  than  exists  in  any  other  Order,  some  have  Fart  IL 
supposed  that  there  is  an  error  in  the  text  of  Ihc  Latin  s— ^y-^^r' 
author  ;  but  it  is  possible  that  this  may  be  what  he  in- 
tends, for  such  a  projection  accords  very  well  with  the 
description  he  gives  of  the  Tuscan  Temples,  and  would 
atFord  a  good  shelter  under  the  colonnade.  Above 
these  cross-beams  there  must  have  been  a  cornice,  and 
the  inclining  rafters  of  the  roof  were  placed  in  vertical 
planes  over  the  beams.  For  an  elevation  of  a  Tuscan 
column,  see  pi.  x.  fig.  4. 

Tiie  massive  character  of  the  Tuscan  column,  and 
an  absence  almost  total  of  ornament,  caused  Sir  Henry 
Wotton  to  compare  it  to  a  sturdy  labourer  in  homely 
apparel  ;  but  its  simplicily  makes  it  harmonize  admira- 
bly with  an  assemblage  of  low  wooden  buildings  ;  and, 
of  course,  there  are  many  situations  in  which  it  may  be 
applied  with  advantage. 

The  Doric  Order  seems  to  have  been  seldom  em-  The  Romift 
ployed  by  the  Romans,  and  in  passing  through  their  ^o^^^*^^ 
hands,  it  underwent  a  considerable  change  of  character ;  ^  ^^' 
particularly,  it  became  less  massive  than  that  which  is 
exhibited  in  the  Grecian  examples.  The  rules  given 
by  Vitruvius  for  determining  its  members  are  probably 
derived  from  the  practice  of  the  Architects  of  his  day, 
but  we  shall  not  find  them  accord  accurately  with  such 
examples  of  the  Order  as  have  been  measured  ;  in  fact, 
he  himself  makes  a  difierence  in  the  essential  terms  of 
height  and  thickness  of  the  columns  when  applied  to 
ditferent  buildings;  in  Temples  he  prescribes  that  the 
whole  height  of  the  column  should  be  seven  times  its 
diameter,  and,  in  Theatres*  that  it  should  be  half  a  dia- 
meter more ;  the  reason  of  which,  he  says,  is,  that  in  the 
former,  there  should  reign  more  of  majesty,  and  less  of 
elegance  than  in  the  latter.  In  order  to  make  the  tri- 
glypbs  in  the  frize  fall  into  their  proper  places,  by  pre- 
serving a  constant  proportion  between  the  diameter  of 
the  columns  and  the  extent  of  the  intercolumnlations, 
he  prescribes  that,  if  the  Temple  is  tetraslyle,  the  dia- 
meter of  the  columns  should  be  ^^  of  the  breadth  of 
the  Temple,  by  which  means  the  intercolumniations 
will  be  each  e<iual  to  3^  diameters  ;  if  hexustyle,  it 
should  be  ^^j  of  the  breadth,  by  which  means  the  iii- 
tercolomniations  will  each  be  3^^  diameters  ;  tliat  is 
to  say,  in  both  cases,  the  species  of  intercolumnialion 
is  diastyle,  but  the  proportion  must  vary  according  to 
the  extent  of  the  intercolumniations*  The  above  rule 
permits  two  triglyphs  to  be  placed  over  the  intervals  of 
the  columns,  and  causes  the  metopes  to  be  rather  greater 
in  breadth  than  the  height  of  the  frize.  The  diameter 
of  the  column  being  regulated  by  such  considerations, 
the  dimensions  of  its  members  may  be  all  determined 
with  relation  to  that  magnitude* 

The  columns  of  the  Roman  Doric  Order  may  be  con- 
sidered as  having  no  base,  for  Vitruvius  does  not  de- 
scribe one;  and  of  the  only  remaining  examples  of  the 
Order,  viz.  the  columns  in  the  lower  tiers  at  the  Theatre 
of  Marcellus,  and  at  the  Amphitheatre  of  Vespasian,  the 
fijrmer  are  without  this  member,  and  though  the  latter 
have  it,  their  difierence  in  other  respects  from  columns 
possessing  the  essential  churacteri sties  of  the  Doric 
Order,  will  hardly  allow  us  to  consider  them  as  excep- 
tions to  the  rule.  The  Doric  capital  consisls  of  an  aba- 
cus, ovolo,  and  hypotrachelion  ;  each  of  these  is  of  the 
same  height,  and  the  height  of  the  whole  is  equal  to  half 
the  diameter  of  the  column. 

Vitruvius  prescribes  that  the  diminution  of  the  shaft 
of  the  column,  or  the  ditTerence  of  the  upper  and  lower 
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diameters  should  be  from  ^  to  -J-  of  the  latter,  according 
to  the  heig^ht  of  the  column,  which  he  limits  between  15 
and  50  feet.  And  if  we  suppose  the  length  of  the  shaft  to 
be  equal  to  seven  diameters,  this  will  make  the  difference 
of  the  semidiameters  equal  to  between  -^  and  -j-^  of  the 
length  of  the  shaft.  Now  in  the  Theatre  of  Marcellus,  and 
in  the  Colosseum,  the  columns  are  respectively  24  and  28 
feet  high,  yet  the  diminutions,  when  compared  with  the 
diameter,  are  j-  and  -^  respectively ;  and  when  compared 
with  the  length  of  the  shaft  are  ^  and  -j-^^  respectively* 
Here,  since  (he  situations  of  the  columns  are  similar, 
while  the  proportions  are  so  different,  it  is  probable^ 
though  from  the  want  of  examples  we  cannot  positively 
affirm  it,  that  no  general  rule  for  the  diminutions  was 
followed  in  practice. 

The  entasis,  or  swell  of  the  shaft,  is  recommended  to 
be  equal  to  about  -^  of  the  diameter ;  and  the  shaft  to  be 
channelled  longitudinally,  with  twenty  grooves  forming 
segments  of  circles  equal  to  quadrants,  and  intersecting 
each  other  in  single  edges  along  the  column. 

The  height  of  the  epistylium  or  architrave,  including 
the  tenia,  or  fillet  above,  is  equal  to  half  a  diameter^ 
and  the  face  of  the  architrave  is  nearly  in  a  vertical 
plane  passing  through  the  upper  part  of  the  front  of  the 
shaft.     The  height  of  the  frize  is  three-quarters  of  a 
diameter,  and  the  triglyphs,  which  extend  from  top  to 
bottom  of  tho  frize,  have  their  breadth  equal  to  half  a 
diameter.    The  metopes  are  generally  square,  that  is, 
their  breadths  are  equal  to  the  height  of  the  triglyphs. 
The  surfkces  of  the  metopes  seem  to  have  been  intended 
to  be  in  the  same  plane  with  that  of  the  ardiitrave,  and 
the  exterior  faces  of  the  triglyphs  to  project  forward 
about  -^  of  the  diameter  of  the  column.    The  centres 
of  the  triglyphs  were  exactly  opposite  the  axes  of  the 
columns,  and  a  space  was  left  between  the  outer  edge 
of  the  extreme  triglyph  and  the  angle  of  the  frize,  the 
breadth  of  which  was  about  equal  to  that  of  half  a  tri- 
glyph, or  to  one^uarter  of  the  diameter  of  the  column. 
Above  the  frize  is  a  horizontal  moulding  of  a  rectan- 
gular form  in  profile  and  broken  at  intervals  to  form 
projections  over  the  triglyphs  and  metopes ;  its  height 
is  ^  of  a  diameter;  but  whether  this  is  to  be  included 
in  the  three-quarters  of  a  diameter  g^ven  to  the  height  of 
the  frize,  does  not  appear  from  Vitruvius,  and  the  exist- 
ing  examples  of  the  Order  differ  in  this  respect.    Above 
this  moulding  comes  the  corona,  which  is  a  plain  beam 
projecting  nearly  half  a  diameter  beyond  the  face  of  the 
architrave ;  it  rests  upon  a  small  bed-moulding  in  the 
form  of  a  cymatium,  placed  on  the  capitals  of  the  tri- 
glyphs, and  terminates  above  in  a  similar  moulding; 
the  height  of  the  corona,  including  those  two  mould- 
ings, is  about  one-quarter  of  a  diameter.     Above  the 
corona   comes  the  epitithedas,  or  crowning  member  of 
the  Order,  which  is  in  the  form  either  of  a  cymatium  or 
cavetto,  and  its  height  is  about  equal  to  that  of  the  co- 
rona ;  this  completes  the  entablature. 

According  to  Vitruvius,  the  soffit,  or  under  surface  of 
the  corona,  is  in  an  inclined  plane,  as  if  it  coincided  with 
the  directions  of  the  rafters,  and  tlicre  are  mutules  over 
the  triglyphs  and  metopes  as  in  the  Greek  examples ; 
but  the  practice  of  the  Romans  seems  to  have  been  vari- 
able in  these  respecU ;  for,  in  the  Theatre  of  Marcellus, 
it  is  conformable  to  the  method  of  Vitruvius,  but  from 
the  fragments  at  Albano,  it  appears  that  the  soffit  of  the 
corona,  and  the  mutules,  were  in  horizontal  positions  ; 
and  both  in  the  Colosseum,  and  in  the  fragments  found 
at  the  Baths  of  Dioclesian,  the  soffit  is  borlzoatal,  and 


there  are  no  mutules.  The  general  projection  of  the  co- 
rona beyond  the  axis  of  the  column  is  above  nine-tenths  ^ 
of  the  diameter  of  the  column. 

In  the  details  of  this  Order,  Vitruvius  professes  to  € 
have  followed  the  practice  of  the   Greeks ;    but  the  ^ 
character  of  the  whole  is  considerably  lighter  than  that  ^ 
of  any  Grecian  example  we  are  acquainted  with,  if  we  ^^ 
except  those  at  Cora  and  Pompeii.     The  shafl  of  the 
column  is  more  slender,  and  the  entablature  lower.    In 
the  capital,  the  Greek  echinus  is  changed  for  the  ovoki, 
or  moulding,  the  section  of  which  is  a  quadrant  of  a  drde^ 
except  in  the  example  found  at  the  Baths  of  Diodeiins* 
where  this  moulding  is  a  cymatium,  which,  as  well  as  the 
ovolo  in  the  capital  at  Albano,  is  omamenled  iMk 
sculpture. 

The  Roman  triglyphs  differ  from  those  of  thft  GfBSln 
in  their  projection  firom  the  axis  of  the  columns;  fir 
the  latter,  except  in  the  Temple  of  Apolk>»  and  in  the 
Portico  of  Philip,  both  in  the  Island  of  Oelo%  have  thev 
surfaces  all  in  the  same  vertical  plane  with  the  &ee  ef 
the  architrave ;  whereas,  according  to  Vitruviua,  wad  the 
existing  examples^  we  find  the  former  project  beynni 
the  general  sur^e  of  the  architrave  and  frine  about  ss 
much  as  the  metopes  were  sunk  within  the  friae  in  the 
Grecian  Order.    The  practice  of  the  two  people,  alsob 
further  differs  in  the  position  of  the  triglyphs  at  te 
angles  fonried  by  the  meeting  of  the  entabUtues  of  the 
front  and  flanks  of  the  building ;  the  Greeks  mskkig 
one  side  of  the  tri^yph  coincide  with  the  extfenily  i  ^ 
the  entablature,  while  the  Romans,  according  to  VtaH  ^ 
vius,  made  the  centres  of  such  triglyphs  aa  wdl  ai  >^^ 
the  others  correspond  with  the  axes  of  the  colnnia%  n^^ 
has  been  said. 

In  the  Grecian  examples  of  this  Order,  we  fe«id  tk^ 
height  of  the  columns,  taking  a  mean  of  seversl,  to 
be  equal  to  about  5.25  diameters,  and  the  mean  height 
of  the  entablature  to  be  nearly  one-third  of  the  haghf 
of  the  column.     In  the  Roman  Doric,  the  height  sf  the 
column  is  about  7.5  diameters,  and  of  the  entaiilalffs 
one-quarter  of  the  height  of  the  column ;  or  i(  si  ii 
the  Greek  examples,  we  do  not  include  the  epitithe^       ' 
it  will  be  found  that  the  height  of  the  Roman  entiUtp 
ture  is  about  one-fifth  of  that  of  the  column* 

The  Vitnivian  architrave  seems  rather  small  coin- 
dering  the  strength  required  in  that  part  of  the  ediice; 
on  the  other  hand,  the  frize  seems  too  high.  In  th^ 
Doric  entablature  of  the  Colosseum,  the  architrtviii 
divided  into  three  &ci»,  and  in  the  cornice  of  thellieife* 
of  Mareellus  there  are  dentels  in  place  of  mutulcii 
these  circumstances  detract  much  from  the  apptn>| 
solidity  of  the  Order ;  nevertheless,  in  the  latter  biiiw* 
ing,  it  possesses  a  masculine  character,  and  this  O" 
ample  appears  to  have  been  much  imitated  by  w 
Moderns. 

There  is  reason  to  believe  that,  occasionally,  tv 
Roman  artists  made  use  of  columns  which  had  bed 
executed  in  Greece,  or  which  had  formerly  belonged  to 
Grecian  edifices,  and  that  they  altered  the  forms  of  «i<* 
columns  to  suit  their  own  taste  or  convenience;  i|J 
also  possible  that,  in  some  cases,  during  the  later  pertoj 
of  the  Empire,  when  the  intercourse  between  Italy  •*■ 
Greece  had  become  frequent,  the  Roman  Doric  Orfef 
might  affect  a  Grecian  character.  An  example  of  * 
modification  of  the  Grecian  Doric  occurs  in  someco" 
lumns  which  are  supposed  to  have  been  taken  firom  the 
Baths  of  Dioclesian,  and  are  now  situated  in  the  f^^ 
of  the  Church  of  S.  Pietro  in  VincolL    These  aie  « 
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irble  ;  their  heigbts  are  equal  to  8.6  dtume- 

lir  shafts,  which  be^in  to  diminish  from  ooe- 
Bir   heifjhts,  ore   ornamented  with    shallow 
i  diose  in  the  Greek  columns.     The  protile 
{>&]  moulding  in  the  capital,  instead  of  being 
nearly  in  the   form  of  ati  inverted  frustum 
and  appears   to   have   been   originally   an 
i  brougiit  to  Ihts  form  by  rubbing  away  its 
J  sides  of  the  abacus  have  also  been  rubbed^ 
ve  no  margi!!  betwcpn  those  sides  and  the 
crhinus.     The  columns  have  a  sort  of  Tuscan 
iting  of  a  plinth  and  torus,  which  have,  per 
added  to  Ihe  original  shaft* 
onic  Ortler  few  examples  executed  by  the 
main,  but  the  description  of  it  given  by  Vi* 
early  as  follows.     The  height  of  the  column 
3.5  diameters,  and  it  has  a  base  and  capital 
itself.     The  height  of  the  former,  from  the 
he  plinth  to  the  top  of  the  upper  torus,  is 
etcr,  and  the  height  of  the  plinth  is  equal  to 
i*  that  of  the  base.     Above  the  plinth  are 
separated  from  each  other  by  a  double  astra- 
etd,  and  upon  the  upper  seotia  is  placed  a 
ling,  whose  height  is  equal  to  that  of  the 
s  must  be   considered  as  a  specimen  of  ex- 
taste,  for  liie  massiye  torus,  which  ought  to 
be  lowest  moulding,  seems  to  crush  those 
f  its  weight;  happily  for  the  credit  of  the 
sts,  this  con.vtructiou  does  not  seem  to  have 
Followers,  and  Milizia,  speaking  of  it,  says, 
mil  Romani  non  m  e  finora  trovato  veitti^o 
mI  hntita  base.     Instead  of  it  we  generally 
I  bases  of  the  ttoman  Ionic  columns  resemble 
is  called  the  Atlic  base, 
inytion  of  the  columns  seems  intended  by 
I  be  the  same  as  in  the  Doric  Order,  and, 
epend  upon  the  height  of  the  column.     The 
:be  capita!,  reckoning  from  the  top  of  the 
ihe  bottom  of  the  volutes,  is  equal  to  half  a 
od  the  vertical  section  of  the  abacus  is  not 
fctangle,  as  in  the  Doric  Order,  but  has  a 
nd  fillet  at  the  top*  The  cenlre  of  the  volute 
cal  plane  passing  througli  the  top  of  the 
abacus^  and  in  a  vertical  line  drawn  in  that 
Hstance  from  the  middle  of  the  abacus  equal 
imeler  of  the  column.     The  wliole  height  of 
is  0.842  diameter,  measured  in  the  vertical 
I  through  the  centre ;  and   this  line,  being 
that  the  ratio  of  the  whole  to  the  parts  sbatl 
).b6,  and  as  1  to  0.44,  respectively*  and  the 
sion,  set  down  from  the  top,  will  give  the 
he  vohite ;  the  diameter  of  the  cathdm,  or 
olute  is  one-eighlb  of  the  height ;  within  this 
I  centres  are  to  be  found  for  clescribing  the  se- 
s,  which,  evidently,  he  supposes  to  be  portions 
/hereas  the  Greek  spirals  seem  to  have  been 
anscendental  curves.     Below  the  abacus,  at 
?qual  to  two  diameters  of  the  eye,  is  the  top 


of  au  ovolo,  which  is  sculptured  with  oves  and  arrows  ; 
the  height  of  the  ovolo  is  equal  to  two  diameters  of  the  ^ 
eye,  and  at  a  distance  below  the  ovolo,  equal  to  one 
diameter  of  the  eye,  is  the  upper  surface  of  an  astragal 
w^hich  crowns  the  shaft,  and  separates  it  from  tlie  hypo- 
tracfielion.  The  projection  of  the  top  of  the  ovolo  be- 
yond a  vertical  plane  passing  tlirough  the  top  of  the 
abacus  is  also  equal  to  a  diameter  of  the  eye*  The 
shafts  of  the  columns  are  fluted  with  twenty-four 
channels  of  a  semicircular  formi  and  between  every 
two  is  a  fillet  equal  in  breadth  to  the  entasis  of  the 
column,  that  is,  to  about  -^^^  of  a  diameter. 

The  height  of  the  epistylium  or  architrave  is  made 
to  depend  on  that  of  the  column  ;  when  the  latter  varies 
from  12  to  30  feet,  the  former  varies  from  -fj  to  ^  of 
the  height  of  the  column ;  and  this  increase  of  the  height 
of  the  architrave  is  to  compensate  for  the  apparent  di- 
minution of  magnitude  produced  b^the  elevation  of  the 
object  above  the  eye  of  the  observer*  The  architrave  is 
crowned  by  acymattum,  exclusive  of  which  it  is  divided 
into  three  facia?,  the  breadths  of  which,  from  the  bottom 
upward,  are  respectively  in  the  ratio  of  the  numbers  3,  4, 
and  5  ;  each  upper  face  projects  a  little  over  Ihe  lower ; 
the  lowest  is  nearly  in  a  vertical  plane  passiiig  through 
(he  top  of  the  exterior  surface  of  the  shaft,  and  llie 
highest  nearly  in  a  vertical  plane  passing  through 
the  foot  of  that  surface.  The  height  of  the  frize  is 
equal  to  ^  of  that  of  the  architrave,  if  plain,  but  if 
sculptured  it  should  be  equal  to  ^  of  that  member; 
and  the  frize,  like  the  architrave,  is  crowned  by  a 
cymatium.  The  cornice  is  divided  into  three  equal 
parts,  of  which  the  lower  is  occupied  by  the  line  of  den- 
tels,  the  middle  by  the  corona,  and  the  upper  by  the 
epitithedas.  The  height  of  the  dentels  is  equal  to  that 
of  the  middle  face  of  the  epistylium  ;  their  projections 
are  equal  to  their  heights ;  their  breadths  equal  to  half 
their  heights  ;  and  the  intervals  between  them  are 
each  equal  to  two-thirds  of  their  breadths.  The  whole 
height  of  the  entablature,  according  to  the  dimenHJona 
above  given,  will  vary  from  about  ^  to  about  \  of  Ihe 
height  of  the  column  ;  and  Vitruvius  recommends  that 
the  faces  of  the  architrave  and  frize  should  not  be  in 
vertical  planes,  but  should  incline  forward  at  top  as 
much  as  ^  of  ihcir  heig!»t,  in  order  to  counteract  the 
apparent  receding  of  the  upper  parts  of  vertical  ob- 
jects when  viewed  by  an  eye  situated  below  them.  He 
makes  the  corona  project  as  much  as  1.131  diameter 
from  the  axis  of  the  column,  and  0.656  diameter  from 
the  face  of  the  frize. 

The  comparison  between  the  proportions  assigned 
by  Vitruvius  to  the  principal  parts  of  this  Order,  and 
those  actually  adopted  by  the  Roman  artists  will  be 
best  effected  by  means  of  a  Table,  showing  the  dimen- 
sions of  the  only  existing  examples  of  Roman  Ionic 
columns,  which  arc  those  belonging  to  some  of  the 
buildings  we  have  already  described.  The  dimensions 
are  in  English  feet,  nnd  in  the  height  of  the  cornice 
is  included  that  of  the  crowning  member. 
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Nmmes  of  Edifices,  ^f '^^^  ""^ 
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e  of  Fortuna  Virilig. ,.,....  1 .592 

e  of  Concord 2.243 
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From  these  we  find  that  the  Vitruvian  column  is 
rather  less  slender  than  those  actually  constructed,  for 
a  mean  being  taken  of  all,  shows  the  height  of  the 
columns  to  be  equal  to  nine  diameters.     In  every  other 
'respect   the  proportions   are  nearly  the    same.     The 
'height  of  the  capitals  and  bases  are   equal  to   about 
half  a  diameter.     If  we  measure  the  diminution  by  the 
ratio  of  the  difference  of  the  upper  and  lower  diame- 
ters of  the  shaft  to  the  lower  diameter,  Vitruvius  tnakes 
it  from  ^  to  ^,  and  the  mean  diminution  in  practice 
IS  ji ;  or  if  we  measure  it  by  the  ratio  of  the  difference 
of  the  scmidiameters  to  the  length  of  the  shafl,  his  rule 
for  columns  of  the  same  height  as  those  in  the  above 
examples,  makes  the  diminution  equal  to  ^4?*  ^^^  i" 
practice  it  seems  to  have  been  -^^  of  the  length  of 
the  shafl.     The  rules  given  by  Vitruvius  for  the  dimen- 
sions of  the  entablature  make  this  member  rather  larger 
than  it  is  found  to  be  in  the  existing  examples ;  since 
for  columns  of  about  the  same  heights  as  these,  the 
height  of  his  entablature  is  equal  to  2.313  diameters, 
while  the  mean  height  of  those  in  the  examples  is  but 
2.12  diameters.     It  may  be  remarked  that  the  faciae  of 
the  architraves  in  the  Theatre  of  Marcellus,  and  in  the 
Colosseum,  have  that  inclination  forward  which  is  pre- 
scribed by  Vitruvius. 
Comparison      If  we  compare  together  the  examples  of  the  Grecian 
between  the  and  Roman  Ionic  Orders,  it  will  appear  that  the  co- 
iJ^ln^       lumns  of  the  latter  are  scarcely  more  slender  than  those 
of  the  former,  since  their  mean  height  is  equal  to  nine 
diameters,  and  that  of  the  Greek  examples  is  8.95  dia- 
meters.   The  diminution  of  the  shaAs,  if  we  take  it  with 
relation  to  the  diameter  of  the  column,  is  nearly  the 
same  in  both ;  but  if  we  estimate  it  with  respect  to  the 
length  of  the  shafl,  we  shall  find  the  diminution  of  the 
Roman  columns  is  less  than  that  of  the  Grecian ;  in  the 
former  it  being  equal  to  7^,  and  in  the  latter  to  -j/^  of  the 
length  of  the  shaft.   The  height  of  the  entablature  among 
both  Romans  and  Greeks  is  equal  to  about  two  diame- 
ters, or  to  about  i.  of  the  height  of  the  columns ;  but, 
in  the  Greek  columns,  the  epitithedas  is  not  included  ; 
now  the  only  Roman  Ionic  example  which  we  can  con- 
sider in  this  way  is  the  Temple  of  Fortuna  Virilis,  and 
if,  in  this  entablature,  we  leave  out  the  epitithedas,  its 
height  will  be  equal  to  ^  of  the  height  of  the  column  ; 
consequently,  if,  as  is  probable,  there  were  at  one  time, 
in  the  Empire,  many  specimens  of  the  Order  similar  to 
this,  by  which  the  general  character  of  the  Order  might 
be  determined,  it  would  follow  that  the  Roman  Ionic 
entablature  may  be  considered  as  much  lighter  than  the 
Grecian.     The  height  of  the  architrave  is  nearly  equal 
to  that  of  the  frize  in  both  the  Roman  and  Greek  ex- 
amples, but  there  is  a  considerable  difference  in  the 
proportion  of  the  cornice  to  either  of  the  other  mem- 
bers.    In  the  Roman  Order  the  height  of  the  cornice 
exceeds  that  of  the  architrave  in  the  ratio  of  1.25  to  1 ; 
and  in  the  Grecian  Order,  it  is  only  equal  to  ^  of  the 
height  of  that  member. 

We  find  a  considerable  difference  in  the  capitals  of 
the  Grecian  and  Roman  Ionic  Orders ;  the  volutes  of 
the  latter  are  smaller  than  those  of  the  former,  and 
consist  of  but  one  [spiral  baltheus  which  is  bent  down 
from  the  under  side  of  the  abacus,  while  the  Grecian 
spiral  is  double  or  triple,  and  the  curves  are  continued 
in  the  form  of  festoons  on  the  front  of  the  capital.  The 
sides  of  the  Roman  capitals  present  the  appearance  of 
bundles  of  leaves  bound  in  the  middle,  except  in  the 


Temple  of  Concord,  where  all  the  four  fiices  are  c 
similar  forms,  the  planes  of  the  volutes  beiii|f  sitiiate 
obliquely  to  the  sides  of  the  abacus,  instead  of  beiii|^  u 
a  plane  parallel  to  its  front    This  disposition  oerteinl; 
has  the  advantage  of  producing  uniformity  of  Appear 
ance  on  the  four  faces  of  the  capital ;  but  the  aaeqaa 
foreshortening  of  the  spirals,  which  occurs  when  the  flijM 
is  not  opposite  the  middle  of  the  capital,  gives  an  hre- 
gularity  to  their  figures,  and  the  apparent  elliptici^  of 
their  curves  makes  them  seem  disagreeably  compressed. 
Of  the  Corinthian  Order,  Vitruvius  gives  no  other  ae- 
count  than  of  its  origin,  and  the  dimenuoOs  of  Hs 
capital.     He  makes  the  whole  height  of  the  capital,  ia 
eluding  the  abacus,  equal  to  one  diameter  of  the  cohuna; 
the  plan  of  the  abacus  is  not  a  square,  but  the  fiioci  of 
it  are  cut  in  the  form  of  arcs  of  circles,  concave  oal- 
wards,  and  described  upon  the  sides  of  a  squsie  Ua 
diagonal  of  which  is  equal  to  two  diameters  of  tk 
column,  and  the  versed  sine  of  each  arc  is  eqosltoi 
of  the  side  of  the  square.    The  bottom  of  the  atfim 
has  the  same  diameter  as  the  top  of  the  shaft  of  tte 
column,  and  under  it  is  an  astragal  and  fillet.   Ik 
height  of  the  abacus  is  equal  to  4  of  the  diameter,  iid 
the  remainder  of  the  height  of  the  capital  is  difkhd 
into  three  equal  parts ;  these  divisions  determine  (he 
heights  of  the  two  courses  of  leaves,  and  the  nppor  of 
the  three  spaces  is  appropriated  to  the  caulicoli  or  mm 
from  whence  spring  the  volutes  which  curl  under  (he 
angles  of  the  abacus.     We  may  suppose  him  to 
that  the  proportions  of  this  Order,  in  other 
should  be  the  same  as  those  of  the  Ionic  Order. 

The  Corinthian  Order  may  be  considered  as  exhitt' 
ing  the  highest  degree  of  refinement  in  ArchitsctOR; 
and  though  it  is  distinguished  for  the  richness  of  ib 
ornaments,  yet,  as  a  whole,  it  may  be  considered,  ptf* 
haps,  as  the  most  simple  of  all  the  Orders,  and  am* 
ting  of  greatest  facility  in  its  execution.  The  constracliiA 
of  the  volutes  in  the  capitab  of  the  Ionic  Order,  aadtia 
embarrassment  arising  from  the  disposition  of  tlie  tri- 
glyphs,  together  with  the  sculpture  in  the  metopes  of  tbi     | 
Grecian  Doric  Order,  render  these  more  complex  tiai 
the  Corinthian ;  so  that  it  would  seem  as  if  the  aodflt 
artists,  while,  in  the  Orders  of  later  invention,  Uaj 
aimed  to  obtain  more  beauty  than  existed  in  the  esfiiff 
Orders,  endeavoured  also  to  procure  more  simplicitf 
lind  elegance.     Among  the  Romans,   the  Coiinlhia 
Order  became  the  general  favourite ;  it  seems  to  hsit 
entirely  superseded  tlie  two  more  ancient  Orders,  ssi 
to  have  gone  on  increasing  in  richness  of  decontioe 
till  it  arrived  at  the  highest  degree  of  luxury  in  U» 
works  erected  by  that  people  in  Asia  Minor  and  Sjf"*^ 
It  is  uncertain  whether  or  not  the  Greeks  inveaie* 
that  form  of  capital  which  is  so  generally  employed  i» 
the  Roman  buildings   constructed   according  to  tbi* 
Order ;  and  which  is  found  in  Greece  itself,  in  edified* 
constructed  by  Roman  or  native  artists  at  times  sub*"  j 
quent  to  the  Roman  conquest  of  the  Country.     Be  tW   ^ 
as  it  may,  it  is  to  Italy,  and  to  the  different  Provhicei* 
the  Empire,  that  we  are  to  look  for  examples  of  *• 
Corinthian  Order,  of  which  many  remain  to  this  day  ■     \ 
a  state  of  good  preservation.     The  following  Tabk*     \ 
hibits  the  dimensions  of  columns  belonging  to  the  tf    j 
principal  edifices;  and  from  them  we  shall  be  enabkdto 
deduce  the  proportions  which  may  be  considered  m 
characteristic  of  the  Order.     We   have  added  to  Da 
Table  the  dimensions  of  the  three  principal  examples  a 
the  Composite  Order;   in  order  to   avoid  makings 


Toble  ofexamjiles  the  pmportions  of  whicli  do 
tDttlcrially  from  ihose  of  the  foriner  Order.  The 

!^  Name,  of  Edifice.  "^''^^^  **^ 

p  nf  the  Pantheon 2.398 

tof  ihe  Pantheon. 1,821 
t»r  Jupiter  Tonans, ,  2.325 

le  of  Jupiler  Slator. 2.4  45 

p  of  Nero. , . , ,  .  , ,  .3.646 

||*C'ons1antine,  ...•,.....<.,,..,  LTf^T 

iTTilus 2.345 

^f  Sevenis,  •.......,. » 1.444 

«f  Diocletian 2.405 

a  mesin  of  the  first  ^\x  examples,  we  Und  the 
•  of  the  Connthitui  column  to  he  equal  lo  &.S1 
Ws,  a  proportion  rather  more  slender  than  that 
Id  by  Viiruvius,  (ch.  i,  book  i\\)  who  n^akes  the 
fcqual  to  9^  diameters  The  mean  height  of  the 
i€<]tial  to  0  527  diameter,  oiid  of  the  capital,  is 
liBmeter.  The  ditiiinullon,  or  ditTerence  of  the 
itid  lower  diameters  is  ^  of  the  latter*  and  the 
■Ce  of  the  ^emidiameters  is  -j\-^  of  the  lena^th  of 
III.  The  height  of  the  whole  eutablntnre  is  equal 
diameters;  that  is  to  ^  of  the  height  of  the 
The  heights  of  the  architrave  and  frize  are 

iqiial  to   each  other,  and  eaeh  is  erjuul  !o  0.667 
and  the  height  of  the  cornice  is   erjual  to 

liametcr.  So  that  while  the  pro;  ortlons  of  the 
Bian  sha(\  and  base  remain  the  same,  nearly,  as 
Ionic  Order,  the  heig:ht  of  the  capitiil  is  twice  as 
u  The  proportions  of  the  architrave,  frize,  and 
|toeach  other,  and  to  the  diameter  of  the  colninn, 
^  ftlso  nearly  the  same  as  in  the  Ionic  Order.  The 
ion  of  the  corona  from  the  axis  of  the  column  is 

0  1.226  diameter,  and  from  the  frize  is  0.749 
er. 

ttic  base  is  sometimes  employed  in  the  Corin* 
*fder.  but,  frecjuently,  it  consists  of  two  tori, 
:wo  scotiffi  between  them  separated  fnnn  each 
a  double  astratjal  and  fillets,  and  the  whole 
on  a  square  plinth,  tiie  pnjcclion  if  which  frora 
of  the  eoltimn  is,  by  a  mean  of  the  above  exam- 
lal  to  0*695  diameter, 

nerality  of  the  capitals  in  this  Order  consist  of 
aped  vase  surrounded  by  two  rows  of  foliage^ 
ove  the  other,  the  upper  row  springing  from  the 
h  of  the  lower;  and  from  the  intervals  of  the  upper 
oceed  caulicnli  or  stems,  which,  curlinc^  under  the 
of  the  abacus,  form  small  volutes;  each  principal 
composed  of  cUistcrs  of  small  leaves  resemblinjif 
>f  the  olive,  and  the  ba?^es  of  the  shoots  which  form 
ules  are  ornamented  with  the  same  kind  of  foliage, 
in  the  entablature  of  the  Corinthian  Order  that 
>man  artists  have  deviated  njost  considerahly 
ature  and  from  the  practice  of  their  Grecian 
s,  and  even  from  the  precepts  of  Vitruvius.  In 
tiices  of  all  ihe  Roman   examples   of  the  Order 

1  both  mcidillons  and  dcnlels  employed,  and  the 
are  invariably  placed  above  the  others ;  whereas 
modillons  represent  the  ends  of  the  principal 
and  the  dentels  those  of  the  smaller,  the  latter 
have  been  placed  above  the  others ;  it  is  true 

e  dentels  would  not  be  seen  to  advantage  by  an 
ir  the  ground  if  ihey  were  placed  above  the  mo- 
I  but  there  is  no  reason  why  one  or  the  other  of 
hould  not  be  omitted  ;  and  to  retain  both,  thus 
lied,  is  a  sacrifice  of  good  taste  to  ostentation* 


dimen«ions  are  all  in  English  feel,  and  we  have  included 
the  epiiithedas  in  Ihe  height  of  the  cornice. 


Heiphi  of 

fUigbt  nf 

l^wef 

rpp*r 

Heijfhl  of 

Hi-ipHlof  Hcidifof 

fihaft. 

capitul. 

diam. 

dutti. 

tn  hitr, 

friie. 

cornice 

38J95 

5.636 

4,797 

4  102 

3.396 

3.396 

4.325 

29.211 

3.642 

3.6*2 

3.157 

2.579 

2,493 

3. 128 

39.391 

5.36B 

4,599 

3  99 

2,772 

3  189 

3,553 

39  973 

5.228 

4.841 

4.313 

3.3S9 

3,389 

b:>01 

53  514 

6,34 

6,568 

5.801 

4,875 

4.842 

6.3U7 

23.1 

3J8 

2.902 

2,562 

2.176 

1.935 

2.829 

17.056 

'2,664 

2,07 

L836 

L588 

1,552 

2,1  U5 

23.1 

3303 

2,887 

2.549 

2.166 

1.2'i7 

3  296 

4t),605 

5.466 

4.619 

3,746 

3.426 

3.373 

3,926 

The  modillons  are  sometimes  of  a  rectangular  figure, 
or  are  divided  into  two  facis,  as  in  the  entablature  of 
Nero  ;  but,  in  almost  every  case,  ihoir  under-snrfaces  are 
cut  in  the  form  of  a  scroll  or  curve  of  contrary  flexure, 
the  thicker  extremity  of  the  member  being  nearest  to 
the  face  of  the  cornice  in  wliich  they  are  inserted. 
Under  this  inferior  surface  is  attached  a  piece  of  sculp- 
ture in  the  form  of  a  leaf,  ard  the  profiles  of  the  modil- 
Ion  represent  the  curve  coulinned  and  forming  a  sjtiial 
ornament.  There  are  some  example;^,  as  the  entabla- 
ture of  the  Maison  Quarree  at  Nismes,  and  even  the 
interior  cornice  of  the  Tem]de  of  the  Winds  at  Athens, 
in  which  the  smaller  end  of  the  modillons  is  paced  next 
to  the  wall  ;  but  it  is  evident  that  this  dispoHition  is  itu- 
proper,  since  it  takes  away  from  the  member  its  essen- 
tial character,  which  is  that  of  a  support  to  the  corona, 
and  mokes  itself  appear  to  want  support. 

It  has  been  said,  in  describing  the  Pantheon  at 
Rome,  that  on  the  interior  surface  of  tbe  cylindrical 
wall,  the  vertical  sides  of  the  modillons  and  the  corre- 
sponding sides  of  the  lacunaria  or  cotiers  in  Ihe  soffit  of 
the  cor*ma,  instead  of  being  parallel  to  each  other*  tend 
towards  the  axis  of  the  building  ;  by  this  circumstance 
the  symmetry  of  the  work  is  preserved^  while  no  rule  of 
propriety  is  violated  in  consequence  of  one  extremity  of 
the  modillon  being  smaller  than  the  other,  since  the 
larger  eml  is  that  next  to  the  wall,  which  is  the  place 
wherein  the  greatest  strength  is  required.  But  on  the 
convex  exterior  of  the  same  building,  the  vertical  sides 
are  made  parallel  to  each  other,  in  order,  no  doubt,  to 
avoid  the  bad  elfect  which  woidd  have  been  profhiced 
by  making  the  outer  extremity  bruader  than  the  other, 
oJid  thereby  giving  to  the  modillon  aa  appearance  of 
weakness. 

The  magnitude  and  disposition  of  the  dentels  and 
modillons  in  Roman  Architecture  follow  no  general 
rules  ;  by  talking  a  mean  of  li^e  dimensions  of  these 
members  in  several  buildings,  we  find,  IW  the  dentels, 
the  height  equal  to  0,158  diamelerof  the  column  ;  the 
breadth  equal  to  OJ  19  diaoieter;  the  projection,  0.141 
diameter;  and  the  interval  of  every  two,  0.053  diame- 
ter, or  about  half  the  breadth:  for  the  modillons,  the 
height  0.156  diameter;  the  breadth,  0.192  diameter  ; 
the  length,  0.344  diameter;  and  the  interval  of  every 
two,  0.428  diameter  In  some  examples  the  centre  of 
a  dentel  or  modillon  eonresponds  nearly  with  the  ails 
of  the  column  ;  ui  others  one  of  the  vertical  sides  cor- 
responds with  it ;  and  tliere  are  again  others  in  which 
the  middle  of  the  interval  falls  in  thai  position.  It  is 
evident,  therefore,  that  convenience  only  has  been  at- 
tended to  in  disposing  those  ornament.s. 

The  Composite  Order  diiVers  so  little  from  that  which  Tlic  Com- 

has  been  just  described,  that  it  can  hardly  be  cousidered  P^>ite  Or- 

as  entitled  to  a  distinct  appellation.     In  the  Arches  of 
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Titus  and  Septimiira  SeTertis,  which  are  the  principal 
examples  of  the  Order,  if  it  may  be  so  called,  the  pro- 
files of  the  entablature  and  of  the  base  of  the  column 
as  much  resemble  some  of  those  of  the  Corinthian  Order, 
as  many  examples  of  the  latter  resemble  each  other ; 
and,  perhaps,  the  writers  on  Architecture  are  no  more 
justified  in  treating  this  as  a  fifth  Order,  on  account  of 
its  capita],  than  they  would  be  in  considering  as  so  many 
different  Orders,  all  the  columns  made  subsequently 
with  capitals  which  are  not  exactly  identical.  It  must 
be  obsenred  that  the  Composite  columns  in  the  Bliths 
of  Dioclesian  are  remarkable  for  as  great  a  diminution 
as  is  found  in  many  of  the  Grecian  Doric  columns,  the 
difference  of  the  diameters  being  equal  to  ^^  of  the  lower, 
and  the  difference  of  the  semidiameters,  to  -g^  of  the 
length  of  the  shaft. 

When  the  Triumphal  Arches  were  first  noticed,  at  the 
time  of  the  revival  of  learning,  on  account  of  the  His- 
torical subjects  sculptured  on  them,  the  capitals  of  the 
two  above-mentioned  were  observed  to  be  compounded 
of  the  leaves  of  the  Corinthian,  and  of  the  volutes  of  the 
Ionic  Orders ;  and  this  seems  to  have  induced  Sca- 
mozzi  to  consider  them  as  appertaining  to  an  Order 
distinct  from  either  of  the  other  four.  The  Composite 
capital  consists  of  two  rows  of  leaves  surrounding  a 
bell-shaped  vase ;  the  stems  of  the  leaves  of  the  inte- 
rior row-  rise  in  the  intervals  of  the  leaves  of  the  lower 
Tow,  and  the  tops  of  the  former  leaves  are  as  much 
above  those  of  the  latter,  as  these  are  above  the  bottom 
of  the  vase.  The  foliage  is  richer  than  that  of  the  Co- 
rinthian Order  in  general,  and  seems  composed  of  leaves 
of  the  acanthus.  Above  the  upper  row  is  an  ovolo 
moulding  which  resembles  the  exterior  of  a  shallow  vase, 
and  from  this  vase,  about  the  middle  of  the  face  of  the 
capital,  spring  two  stems  which  diverge  to  the  rig^tand 
left  and  form  large  volutes  diagonally  under  the  angles 
of  the  abacus. 

This  kind  of  capital,  which  may  be  said  to  have  a 
greater  appearance  of  strength  and  even  less  of  elegance 
than  the  Corinthian,  has  been  employed  chiefiy  on  the 
columns  which  adorn  the  Triumphal  Arches  of  Italy; 
and  Serlio  supposes  that  the  Romans  used  it  to  express 
their  dominion  over  the  people  who  invented  the  Orders 
of  which  it  is  composed. 

In  the  Roman  Architecture,  when  columns  are  at- 
tached to  the  walls  of  buildings,  the  entablature,  as 
we  have  seen,  is  frequently  broken  so  as  to  make  it 
project  over  each  column;  this  practice  is  generally 
condemned^  because  it  is  said  to  be  inconsistent  with 
the  intention  of  an  entablature,  which  is  to  express  a 
continuous  line  of  beams  resting  on  the  columns.  It 
would  be  easy,  however,  to  find  a  prototype  for  such  a 
mode  of  construction ;  for  the  projecting  parts  of  the 
entablature  may  represent  the  extremities  of  beams  sup- 
posed to  be  situated  perpendicularly  to,  and  carried  out 
beyond  the  face  of  the  building. 

In  comparing  the  different  Orders  of  Architecture  to- 
gether, and  contemplating  the  different  examples  of 
each  Order,  we  cannot  avoid  obserring  that  the  An- 
cients did  not  bind  themselves  to  any  constant  propor- 
tions between  the  parts  of  an  Order,  but,  perhaps,  made 
them  depend  upon  the  situation  or  destination  of  the 
edifices.  In  the  1st  Chapter  of  the  IVth  Book,  Vitru- 
vius,  describing  the  Orders  separately,  makes  the  height 
of  the  Doric  columns  equal  to  seven  times  their  diame- 
ter;  the  height  of  the  Ionic  columns  equal  to  8^  dia- 
meters ;  and  of  the  Corinthian  to  9^  diameten.    But  in 


speaking  of  the  intercolumnialious,  (book  iii.  chap.  iL' 
he  states,  that  in  arsostyle  Temples,  the  height  of  thi 
columns  should  be  equal  to  8  diameters ;  in  the  diastyk 
and  eustyle,  it  should  be  8j^  diameters ;  in  the  systyle 
It  should  be  9j^  diameters ;  and  in  the  pycDoatylc^  ii 
should  be  10  diameters ;  and  these  proportioaa  aic 
given  without  any  regard  to  the  particular  Onkr  «■- 
ployed.  He  thus  makes  the  proportion  of  the  < 
to  the  height  of  the  column  depend  upon  the 
colunmiation,  a  circumstance  which  was*  perhapi^  i 
attended  to  by  the  Greeks.  Again,  the  proportioai  i 
made  to  differ  according  to  the  character  of  the  li 
ing  I  the  columns  which  ornament  a  Theatre  being  ohk 
slender  than  those  of  the  same  Order  which  auROwd  a 
Temple. 

Finally,  the  diminutions  of  the  columns  oi  the  Ramm 
Orders,  like  those  of  the  Grecian,  are  subject  to  gnd 
irregularities  if  we  compare  the  individual  exaBi|ilis; 
thus  a  column  34  feet  high  has  the  same  diminuliQa  m 
one  47  feet  high  ;  a  column  24  feet  high  has  the  mm 
as  another  of  34  feet ;  and  a  column  which  is  47  fiit 
high  has  less  diminution  than  one  which  is  65fiBetiM|^ 
contrary  to  the  general  rule  which  gives  to  the  tab 
column  less  diminution  than  to  the  Sorter  one.  Bit 
on  taking  the  mean  diminutions  of  columns  beki^Hy 
to  the  different  Orders,  we  find  that  the  Doric  oolinBi 
are  more  diminished  than  the  Ionic,  and  these  mh 
than  the  Corinthian  ;  from  which  circumstance  we  m 
disposed  to  conclude  that  the  degree  of  diminiitkxi  m 
made  to  depend,  not  upon  the  absolute  heigl^  of  ik 
shaft,  but  upon  the  proportion  that  the  diameter  of  die 
column  bore  to  its  height ;  and  that  this  rule  was  tdtjfiA 
to  great  modifications,  with  the  causes  of  which  mm 
not  well  acquainted. 

It  seems  as  if  Vitruvius  intended  the  general  pnfOh  JM 
tion  between  the  diameter  and  height  of  a  colmnlDifl 
be  employed  only  when  the  intercolumniaUon,  or  ft*  ^ 
tance  between  the  nearest  parts  of  the  surfaces  of  tVO  S 
columns,  is  of  the  kind  called  pycnostyle  ;  for,  in  thl  ^ 
Ild  Chapter  of  the  Hid  Book,  he  proposes,  when  fa 
intercolumniation  is  increased,  to  augment  the  thickDca 
of  the  columns,  so  much  as  from  -^  to  ^  of  the  diane* 
ter  of  the  column,  in  passing  from  the  pycnostyle  to  the 
arseostyle.     Now,  we  are  probably  to  understand  tW 
the  intercolumniation  is  to  be  regulated  by  the  aug- 
mented diameter,  and  not  by  the  original  diameter  of 
the  column ;  for,  in  the  former  case  only,  will  the  nfa 
between  the  diameter  and  the  interval  be  that  whidi  ti 
prescribed  by  the  rule  of  the  intended  intercolumnialkifl* 
This  may  be  easily  perceived ;  for  in  the  areqstyle  ioltf- 
columniation,  the  ratio  of  the  diameter  to  the  intertsl 
may  be  as  1  to  4  ;  and  by  augmenting  the  diameter,  t^ 
taining  the  same  distance  between  the  centres  of  tf* 
columns,  the  ratio  will  become  as  I  to  3.5  nearly,  wUc^ 
would  reduce  the  intercolumniation  to  the  diastyle  kfi>' 
nearly,  and  render  the  rule  of  the  arsostyle  interoola^ 
niation  useless.     This  could  not  have  been  the  uM" 
tion  of  Vitruvius,  and  it  is  probable,  therefore,  tfaatii 
meant  to  increase  the  diameter  of  the  column,  in  orlv 
to  g^ve  it  such  additional  strength  that  the  intercohfll' 
niation  might  be  made  equal  to  four  diameters  wit- 
out  danger.     Sir  William  Chambers  objects  to  thb  fA 
of  Vitruvius  that  it  does  not  answer  the  intention*  fltnei    i 
the  diameter  and  intercolumniation  are  both  increaiel    I 
in  the  same  proportion ;  the  objection,  however,  oalf 
applies  to  the  apparent  strength,  for  the  iutercoinmni' 
tions  are  proportional  to  the  diameters  of  the  colosw 
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while  the  real  strength  of  the  coTtimns  in  sup- 
incumbent  weifrht5i»  tire    proportionul    lo  the 
)f  their  diameters,  which  is  a  hig^her  ratio  than 
er,  as  that  author  admits.   (See  G wilt's  edition 
^  Chambers s  Architecture,  vol.  ii.  p.  268.)     A 
ions  defect  would  arise  from  the  increaae  of  the 
imiitaiions,  viz.  that  the  architrave  over  the  in- 
mild  become  weaker,  and«  in  order  to  remedy 
,  it  would   be  neccssaty  to  give  proportional 
B  to  that  part  of  the  entnblature. 
probalilc,  as  Sir  W,  Chambers  supposes,  that 
s   intended   the    five  intercolumniations   men- 
his  llld  Book,  tobeapptied  only  to  the  Ionic 
mthian  ilrders,  which,  occordhisf  lo  him»  diflcr 
heir  capitals  ;  for,  in  the  Hid  and  Vlllh  Chap- 
be  iVih  Book,  he  establishes  other  intervals  for 
:an  and  Doric  Orders,  repulalin^  the  latter  by 
yphs^  of  which  there  were  generally  two  over 
Msltiinniation  ;  the  monotriirlyph  and  araeostyie 
flilll^  only  used  in  cases  of  necessity, 
urd  to  the  first  principles  of  Architecture  would 
to  suppose  that,  in  the  same  story  of  a  buildmg 
olitmns  should  be  of  equal  hei£rht ;  but  llie  iri- 
of  the  ground,  or  the  different   levels  of  the 
the  roof  have  prevented  the  Ancients  from  nd- 
ihvays  to  this  rule.     Pedestals  were  resorted  to 
ro  correct  the  former  inequality^  and  bring  the 
all  the  columns  on  the  same  floor  lo  the  same 
[Hi  plane,  but  no  remedy  coold  He  found  for  the 
rid  the  columns  w^ere  made  of  different  heights. 
E  pTopyleum  at  Athens,  the  cohmins  of  the  ex- 
>rtico  are  lower  than  those  in  the  vestibule ;  the 
tre  of  the  I>odCt  and  the  hitter  of  the   Ionic 
In  the  ruins  of  Balbec  lliere  is  a  contrary  ex- 
r  the  columns  in  the  front  of  the  portico  are 
K  tlMMie  within  ;  and   a  remarkable  case,   iu 
ifHifilature  of  a  line   of  columns  has  been 
at  one  extremity,  on  a  corbel  attached  lo 
of  a  higher  column,  has  been  mentioned  in 
of  the  ruins  in  the  DecapoUs. 


CHAPTER  Vn, 

f  Deftription  of  the  othtr  Ornammtal  Parts  of 
Horrmn  Bdtjices. 

ployment  <»f  pitaster^i  in  the  buildin^rs  of  the 
twas  very  jroneral,  and  specimens  of  them  may 
'  fn  the  Pantheon,  the  Ternple  of  Mars  the 
\  the  Baths  of  Diocletian,  and  other  works ; 
ies  ihey  were  attached  to  the  faces  of  walls,  and 
I  but  a  little  way  from  them,  as  in  the  interior 
Uie  first-mentioned  buildin;^ ;  but  at  other  limes 
khefl  a  sort  of  square  column,  having:  the  same 
pases  and  capitals,  and  havini^  tlje  diminutions 
^«haOs  and  all  their  other  proportions  nearly 
I  with  those  of  the  round  colimms  which  belong 

tme  Order,  as  in  the  jjorticos  of  the  Pantheon 
rrr*  the  Avi»ng^er. 
be  buildins^s  the  pilasters  are  of  the  Corinthian 
rof  fhe  lonie  Order,  the  Baths  of  Dioclesian 
mf  emample.  The  heij^ht  of  this  pilaster  is 
1^.6  tim^s  its  breadth  ;  the  shaft  is  raade  with- 
intition  ccmtrary  to  the  [general  practice,  atid 
pe  »  farrowed   by  five   channels  with  vertical 


fillets  between  them  ;  between  the  volutes  of  the  capital  Pirt  IL 
the  plan  of  the  otoIo  forms  an  arc  of  a  circle,  and  this  ^•^'V^*-^ 
member  is  sculptured  with  oves  and  darts  as  usual ;  the 
base  and  capital  are  each  equal  in  heig^ht  to  about  half 
a  diameter,  and  Uic  former  is  of  the  Atttc  kind.  The 
height  of  the  whole  entablature  is  equal  to  L8  limes 
the  breadth  of  the  pilaster,  or  to  ~  of  it»  height.  The 
architrave  is  divided  into  three  facise,  the  frize  is  swelled 
in  a  cylindrical  form,  and  there  are  denlels  in  the  cor- 
nice. The  Greek  antte  differed  from  the  Roman  pilas- 
ters in  being-  always  placed  al  the  extremities  of  walla, 
from  whicli  they  projected  but  little,  in  having*  no  dimi' 
nution  of  shaft,  and  moulding^s  quite  ditTercut  tVom  those 
of  the  columns  with  which  they  were  connected  in  the 
same  building^. 

In  the  ancient  Grecian  Architecture,  pedestals  were  pedestiU. 
not  employed  as  supports  of  columns,  but  in  Roman 
Arciuleclure  ihey  enter  as  an  important  feature  and 
were  often  hipchly  embellinhed.  The  principal  part  of  a 
pedestal  is  a  dado  or  die,  in  the  form  of  a  rectangular 
parallelopiped,  and  either  plain  or  ornamented  with 
sculpture;  this  is  crowned  by  a  cornice  consisting:  of  an 
alternation  of  plain  facite  and  curvilinear  mouldings, 
gvneraHy  cymatia  ;  and  under  it  is  a  base  composed,  in 
most  cases,  of  a  torus  monlding-  with  an  inverted  cyma- 
tium  afjove  ;  the  whole  rests  apon  a  plain  plinth.  The 
mouldings  both  of  the  bftse  and  cornice  are  more  nume- 
rons  in  proportion  to  the  richness  of  the  Order,  though 
this  rule  is  not  universal  ;  in  the  Arch  of  Severus,  for 
example,  the  dados  of  the  pedestals  are  plain  and  the 
mouldings  are  few,  though  tlie  columns  are  of  the 
Composite  Older. 

The  dimensions  of  the  Roman  pedestals  are  various, 
but,  by  taking  a  mean  of  those  employed  in  the 
Triumphal  Arches,  we  find  the  height  of  the  dado  lo  be 
equal  to  2.41  diameters  of  the  column,  aud  its  breadth, 
L41  diameter,  or  nearly  the  same  as  the  length  of  each 
side  of  the  plinth  of  the  column*  The  heiglU  of  the 
coniice  is  0.4b  diameter,  and  its  projection  from  ihe 
face  of  ihe  dado,  U.35  diameter.  The  height  of  the  base, 
not  including  the  plinth,  is  U.S  diameter,  and  its  pro- 
jection 0.41  diameter;  and  when  the  plinlh  rests  im- 
mediately on  the  ground,  its  height  is  equal  to  about 
Half  a  diameter  ;  so  that  the  whole  height  of  the  pedes- 
tal, in  ihe  Roman  examples,  may  be  considered  equal 
to  3.85  diameters,  or  to  more  than  one- third  of  the 
height  of  Ihe  ctdamn, 

A  stylohata  is  a  sort  of  general  pedestal  serving  for 
ihe  support  of  a  whole  range  of  columns,  and  its  profile 
m  the  same  as  that  of  a  single  pedei^lal  ;  under  each 
column  in  ibe  range  the  slylobata  is  generally  brokeri 
90  tliat  its  face  prnjecls  a  little  forward,  and  this  gives 
to  the  whole  the  appearance  of  a  number  of  pedestals 
connected  Icgeiher  by  low  walls. 

Equal  attention  seems  to  have  been  paid  by  the  Ait- 
cients  lo  the  apparent  form  of  a  stylobata  and  of  the 
shatls  of  columns ;  for  Vitruvius  directs  (book  iii.  ch.  iii*) 
that  the  upper  surface  of  the  former  should  be  raised 
higher  in  tlie  middle  than  at  the  extremities,  in  order  to 
correct  the  optical  deception  which  causes  a  long  line* 
when  peri'ectly  horizontal,  to  appear  lowest  in  the  mid- 
dle, as  it  causes  the  sides  of  a  conical  shaft  to  assume  a 
concave  figure.  Small  pedestals  were  sonielimes  placed 
over  the  walls,  one  :it  each  angle  of  a  bnildhig,  with 
their  upper  surfaces  above  the  sloping  sides  of  ihe  roof; 
and  a  similar  one  on  the  apex  of  the  pediment;  these, 
which  were  called  acr-oteria,  were  probably  inleuded  for 
2  s2 
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Architec-    the  support  of  statue*) ;  they  were  ornamented  with  a 
tore.        moulding^  above,  and  Vitruvius  prescribes  that  the  tops 
^^■V^*^  of  those  at  the  ang^les  «;hou1d  be  in  a  horizontal  plane 
passintr  through  the  middle  of  the  tympanum,  and  that 
the  height  of  the  acroterion  at  the  vertex  should  exceed 
that  of  ihe  others  by  about  one-eighth. 
Arcbes.  The  arches  built  by  the  Romans,  both  for  their  bridges 

and  to  serve  as  apertures  in  buildings  erected  on 
land,  were  almost  invariably  semicircular,  and  were 
formed  either  of  plain  voussoirs,  as  in  the  Theatre  of 
Marcelhis;  or,  as  in  the  arcades  of  the  Colosseum, 
the  exterior  front  of  the  arch  was  divided  into  facise» 
and  ornamented  with  mouldings  resembling  those  on 
the  horizontal  architave  of  a  building,  and  hence 
called  an  archivolt.  The  arches  which  cover  the  aper- 
tures in  Roman  works  are,  in  almost  every  case,  made 
to  rise  from  the  upper  surface  of  a  sort  of  cornice,  or 
impost,  in  the  wall  on  each  side  ;  but,  in  the  decline  of 
Art,  we  find  that  some  ill-founded  perception  of  beauty, 
or  some  vain  attempt  to  excite  admiration  by  an  appear- 
ance of  boldness,  led  to  ihe  practice  of  making  them 
spring  from  the  capitals  of  columns,  or  from  the  extre- 
mities of  the  horizontal  entablature  placed  over  a 
colonnade,  the  entablature  being  interrupted  under  the 
arch.  Such  caprices  exist  in  the  Architecture  of  the 
Roman  Baths  and  in  the  Palace  of  Dioclesian ;  from 
whence  they  were  copied  in  the  edifices  of  Europe  in 
later  times,  and  became  the  origin  of  a  style  unknown 
to  the  ancient  artists  of  Greece  and  Rome. 

In  the  later  Ages  of  the  Empire,  when  small  and 
slender  columns  were  employed  for  the  support  of 
arches,  a  practice  arose  of  increasing  the  projection  of 
the  capitals  in  order  to  afford  room  for  the  foot  of  the 
archivolt  on  each  side :  and  the  intrados  of  the  latter 
coming  over  the  lateral  extremity  of  the  capital  caused 
the  breadth  of  the  aperture  to  be  less  than  the  interco- 
lumniation ;  and  this  is  one  of  the  distinguishing  fea* 
tures  of  the  arcades  in  the  Ecclesiastical  edifices  of  the 
time  of  Constantine,  and  in  the  buildings  derived  from 
them. 

In  the  Theatres  and  Amphitheatres  of  the  Romans, 
and  in  their  Triumphal  Monuments,  the  arches  are  im- 
portant features  ;  and  by  taking  a  mean  of  the  dimen- 
sions in  several  examples,  we  find  that  the  proportion 
between  the  height  and  breadth  of  an  aperture  covered 
m  this  manner  is  nearly  as  two  to  one ;  consequently 
the  height  of  the  top  of  the  impost  from  the  foot  of  the 
aperture  is  equal  to  three-fourths  of  the  height  of  the 
whole  aperture.  The  intrados  and  extrados  of  the  vous- 
soirs of  an  arch  were  originally  made  concentric  with 
each  other,  but  it  has  been  observed  that  after  the  time 
of  Vespasian,  the  voussoir  at  the  foot  of  the  arch  was 
frequently  made  the  longest,  and  the  others  diminished 
in  length  gradually  to  that  at  the  vertex.  Whtre  great 
weight  was  to  be  supported  several  courses  of  voussoirs 
were  placed  one  above  another,  and  their  joints,  in  all 
the  courses,  united  in  lines  tending  to  the  centre  of  the 
arch. 
Impost.  An  impost,  we  have  said,  is  a  sort  of  cornice  forming 

the  ornament  of  the  tops  of  piers  which  are  connected 
by  arches,  and  resembling,  generally,  the  crowning 
member  of  a  pedestal.  At  a  small  distance  below  the 
mouldings  of  the  impost  is  an  astragal  and  fillet,  the 
interval  between  which  and  the  lowest  part  of  the 
mouldings  is  frequently  plain,  but  sometimes  it  is  orna- 
mented with  sculpture,  and  constitutes  a  sort  of  hypo- 
trachelion;  these  mouldings  give  to  the  whole  pier  the 


appearance  of  a  broad  pilaster  of  whidi  the  impoai  is 
the  capital.  v 

The  impost  of  the  g^reat  Arch  of  Constantine  baa  a 
corona  with  modillons  and  dentels,  like  the  regnlar 
cornice  of  a  building ;  and  that  of  the  irreat  Arch  of 
Severus  is  ornamented  with  dentels,  but  has  no  moifil- 
Ions.  By  a  mean  of  the  dimensions,  in  several  ezamplciy 
it  appears  that  the  height  of  all  the  mouldinga  of  the 
impost,  including  the  hypotrachelion,  is  ^  of  the  spaa 
of  the  arch,  or  -^  of  the  height  of  the  pier,  and  the  pfO> 
jcction  of  its  upper  moulding  is  -^  of  the  same  span. 
When  the  piers  of  an  arcade  are  ornamented  with  aU' 
tached  columns,  the  projection  of  the  imposts  firom  the 
face  of  the  wall  is  not  permitted  to  exceed  that  of  llie 
centres  of  the  columns,  lest  the  mouldings  should  ioter- 
fere  too  much  with  the  vertical  lines  produced  bj  IW 
surfaces  of  the  columns. 

The  ornaments  of  archivolts  appear  to  have  beeods^iieUi 
rived  from  those  of  the  architrave  in  a  horizontal  este- 
blature,  the  fronts  of  the  arch  stones  being  broken  iiilo 
two  or  more  concentric  faciae,  and  terminated  at  the 
extrados  by  a  cymatium  and  fillet;  and  as  the  ftciaof 
an  architrave  in  general  incline  forward,  so  also  io  tin 
archivolts,  the  upper  extremities  of  the  (kcm  pnjcd       ^ 
further  from  the  face  of  the  wall  than  the  lower.  In  Ik 
Doric  and  Ionic  Orders  of  the  Colosseum,  the  divisiMf 
which  separate  the  faciee  are  plain  chamfers ;  but  in  noit 
of  the  Triumphal  Arches  those  divisions  are  formed  it 
mouldings,  generally  astragals,  either  cut  in  beads  or 
ornamented  with  foliage ;  the  cymatium  above  the  ex« 
terior  faciae  is  also  sculptured  in  a  similar  way.   The 
intrados  of  the  arch  spring  from  a  point  vertically  orcr 
the  side  of  the  pier ;  and  by  a  mean  of  several  exanplci 
we  find  the  breadth  of  the  archivolt  is  equal  to  -^ij^oftltt       j 
span  of  the  arch.  ^^ 

In  the  grenerality  of  the  Roman  buildings  we  find  Ikit^* 
the  height  of  the  apex  of  the  pediment  above  the  top  rf 
the  horizontal  cornice,  is  one-fifth  of  the  whole  kngSk  j 
of  that  cornice  in  the  front  of  the  building ;  which  makei 
the  angle  of  inclination  of  the  rafters  to  the  horilM 
equal  to  21°  49' ;  in  the  Grecian  buildings,  the  angleof 
inclination  was  found  to  be  about  12°  40.  The  surftee 
of  the  tympanum  is  in  a  vertical  plane  coinciding  witk 
the  face  of  the  architrave.  The  corona  of  the  indinii^ 
sides  of  the  pediment  is  like  that  over  the  columns,  and  it 
is  surmounted  by  a  cymatium  the  height  of  which  is  needy 
the  same  as  that  of  the  corona.  This  cymatium  doei 
not  occur  over  the  horizontal  cornice  of  the  pediment 
but  is  generally  continued,  in  Roman  buildings,  Of» 
the  entablature  of  the  flanks  ;  and  on  this  account  we 
have,  in  describing  the  Roman  Orders,  included  the 
height  of  the  cymatium  in  that  of  the  cornice  :  the  ceil 
was  different  with  the  Grecian  Orders,  for  in  theDi» 
generally,  a  horizontal  cymatium  over  the  cornice  of  the 
flank  of  a  building  either  had  not  been  formed,  or  bed 
been  subsequently  destroyed,  so  that  its  dimeneioii 
could  not  oflen  be  ascertained. 

The  circular  and  polygonal  buildings  of  the  OredaW 
have  been  shown  to  be  covered  by  roofs  of  solid  stone; 
but  the  Roman  domes  are  formed  of  bricks,  or  pumice 
stones  of  small  dimensions ;  and  the  Pantheon  is  the 
earitest  edifice  of  the  kind  of  which  we  have  any  know- 
ledge, though  it  is  not  likely  that  a  work  of  such  msff- 
nituHe  should  have  been  the  first  of  the  kind.  la 
building  it,  the  lateral  pressure  round  the  base,  whiek 
arises  from  the  weight,  must  have  been  appreciated* 
since  we  find  it  is  resisted  by  making  the  lower  courses 
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ioirs  thicker  tliati  the  others,  and  by  disposing 
horizontal  courses  of  materials  round  tlie  exte- 
'  ihe  fool  of  Ihe  dome;  the  ujechanical  conditions 
blabilily^  also,  must  have  been  known  and  dis- 
hed from  tliose  of  the  stnbiliiy  of  a  cylindrical 
^  since  an  aperliire  \n  left  at  ihe  vertex  which,  if 
rted  in  a  vanll  of  the  Ijdler  deHcri|»lioii,  would 
rendered  it  incapable  of  supporting  itself  for  a 
nt 

[domes  which  serve  as  coverings  to  Roman  Tem- 
Tombs  may  be  considered  as  forming^,  nniver- 
fcrf^menls  of  spheres  ;  yet  one  example  remains 
fch  a  vertical  secliMi  of  the  dome  presents  the  ap- 
ice  of  two  arcs  of  circles  meeting-  in  a  point  over 
ntre;  this  is  the  brick  Temple,  said  to  be  of  Pro- 
e,  on  the  Luke  A  vermis.  Its  plan  is  ocla^nnl 
rexlerior,  btit  within,  circtdar,  and  the  beds  of  the 
p  fonniuf^  the  dome  are  horizontal ;  the  fig'ure  of 
per  certainly  differs  but  little  from  a  hemisphere, 
tfnigrht  be  sup^iosed  that  some  partial  sinkinsr  of 
iiterials  had  given  it  the  pointed  form ;  but  we 
Ihut  no  such  failyre  is  visible^  and  that  the  work 
otibtedly  of  Roman  execution, 
hes  or  recesses  were,  generally,  formed  in  the  in* 
of  Roman  buildings,  particularly  of  Temples  and 
;  those  of  smaller  dimensions  servinpf  to  contain 
^  and  the  greater  intended  as  oratories,  or  exedra?, 
ih  persons  might  retire  for  conversation  apart  from 

tof  the  company.     In  almost  every  case  they 
If- cylinders,  terminated  above  by  vatdls  in  the 
bf  quaflrants  of  spheres  ;    tboug-h,  occasionally, 

re  rectangular  on  the  plan,  and  then  their  cover- 
hemicylindrical.  The  decorations  of  recesses, 
&e  latter  were  small,  resembled  those  about  doors 
ows;  and,  when  large,  the  principal  ornaments 
erior  of  the  building-  were  continued  or  repeated 
em. 

ruins  of  Palmyra  have  been  finind  examples  of 
coupled  tog-ether,  with  two  sides  of  their  plinths 
in  contact,  and  the  intervals  of  the  pairs  of 
p9  equal  to  between  three  and  four  diameters, 
it  has  been  concluded  that  this  practice  was 
iknown  to  the  Ancients,  thoiiirb  nothing;  of  the 
ms  been  found  in  any  Grecian  building ;  and 
ler  ancient  example  of  coupled  columns  exists, 
pin  the  Temple,  called  of  Bacchus,  ul  Rome;  and 
jf  building-,  which,  as  has  been  described,  is  cir- 
^e  columns  are  coupled  in  ihe  direction  of  the 
hta  such  a  situation  as  this,  the  coupled  columns 
I  destitute  of  utility,  because  they  serve  for  the 
m  of  a  roof,  and  have  a  lighter  appearance  than 
column^)  of  an  adequate  bulk.  But  when  columns 
%  an   entablature  on   the  exterior  of  a  buildinir, 

Ik  f* 

won  of  crmpling^  them  must  biive  been  to  gain 
jtervaU  oppo-ite  to  doorways  and  windows ;  and  it 
Irebeen  supposed  that,  by  so  doing,  equal  strength 

fe  obtained' with  greater  extent  of  intercolumnia- 
iween    the   pairs,   than   single    columns   would 
This,  however,  docs  not  appear  to  be  just ;  for, 
the  number  of  points  of  stqji>orl  may  be  equal 
the  columns  be  single  or  dcnible,  yet»  bringing 
the  cobmins  nearer  together  in  order  to  in- 
e  intervals  of  others,  will  cause  the  entablature 
greater  intervals  to  be  weakened  in  proportion 
crease. 
le  Temple  at  Palmyra,  and   in  a  peribolus  at 
two   columns   are  joined   together  by  their 


shafts ;  these  are,  perhaps,  the  only  ancient  examples     Pirt  II, 
now  in  existence  of  that  practice.   But  they  are  sufhcient  ^^^^v*™^ 

to  show  that  the  clustered  columns,  wh'ch  afterwards       

became  such  an  important  ftnUure  in  buildings,  were  not 
unknown  U\  the  Romans;  and  may  have  been  often  exe- 
cuted by  them,  though  ihe  edifices  thus  ornamented  may 
b:ive  been  dt'stroyed. 

The    great    examples  which  the   colonnades  of  the  Order* mi- 
Romun  Temples   and    Fora  would   have   exhibited,  of  P<^rimpo«Bd 
Urders  stipe ritnposed  on  each  other,  are  so  completely  "^"  ^-^^'^ 
ruined,  that  we   are  compelled  to  draw  the  few  notions 
we  can  obtain  respecting  the  rules  of  their  construction 
from  the  writin<zs  of  Vitruvius,  and  from  the  columns  on 
the  exterior  of  the  Theatre  of  Mareellus  and  of  the  Am- 
1 1  b  i  t  h eatr 0  o  f  Ve  s  pasi  a  u . 

According  to  Vitruvius,  (chap.  i.  book  v.)  the  follow- 
ing rules  should  t)e  obf^erved.  The  lower  Order  of 
columns  shontd  be  higher  than  the  Or<ler  next  above 
by  one-tburih  ;  and  the  height  of  the  second  Order,  if 
there  are  more  than  two,  ^should  exceed  that  of  the  third 
in  the  same  ratio  ;  by  wliich  the  height  of  the  third 
Order  will  only  be  equal  to  j*^^  of  the  lowest;  the  height 
of  the  podium,  or  continued  pede?ital,  which,  in  each 
Order,  supports  the  columns,  should  also  diminish  up* 
ward  in  the  same  proportion.  But  tliere  would  be  this 
inconvenience  at  tern  bog  an  adherence  to  these  rules, 
viz,  that  the  small ness  of  the  diameters  of  the  upper 
columns,  caused  by  the  diminij^hed  lengdi  of  shaft,  will 
render  the  intercohimniatious  of  the  upper  Orders  too 
great;  for  if  the  inlercolumniation  of  the  lowest  Order 
is  equal  to  three  diameters,  that  of  the  second  Older 
will  be4j  diameters  and  thatof  ihe  third  will  be  6J  dia- 
meters, contrary  to  the  precepts  of  Vitruvius  himself  with 
respect  to  the  intercolumniations. 

Such  an  inconvenience  could  not  have  escaped  the 
notice  of  an  Architect  who  had  actunlly  designed  an  edi* 
fice  in  which  two  or  more  Orders  were  placed  one  on 
another;  and  accordingly,  in  the  Theatre  of  Marcellus, 
and  in  the  Colosseum,  we  find  that  the  columns  in  the 
upper  Orders  have  nearly  the  same  height  and  diameter 
as  those  of  the  lower  Older ;  and,  consequently,  the 
intercolumninlions  in  all  the  Orders  remain  nearly  the 
same. 

In  these  buildings  we  remark,  that  the  strongest  Order 
is  placed  below,  and  the  others  increase  in  delicacy  up- 
ward j  a  method  of  construction  which  is  perfectly  jus- 
tified by  the  consideration  that  the  strength  of  bodies 
should  be  proportional  to  the  weight  they  have  to  sup- 
port;  and  that  those  which  have  the  least  weight  to 
support  should  be  the  most  ornamented,  provided  their 
height  above  the  eye  is  not  so  great  as  to  prevent  the 
ornaments  from  being  seen* 

The  first  principles  of  stability  teach  us  that  the  axes 
of  the  upper  and  lower  Orders  of  columns  should  be 
vertically  coincidtnt ;  yet  this  rule  was  violated  in  the 
interior  of  the  Pantheon,  where  the  pilasters  of  the 
upper  Order  stood  over  the  intervals  of  tboBe  below; 
and  in  the  portico  of  the  Temple  of  the  Sun,  at  Pal- 
myra, where  two  columns  staiid  over  the  aperture  of  a 
doorway.  Many  similar  improprieties  in  the  practice 
of  the  Ancients  are  mentioned  by  Seriio. 

The  Greeks  and  Romans  had  a  great  propensity  to  Greek 
embeliish  their  Architectural  works  with  sculpture  and 'culptura 
painting;  and  the  edifices  of  the  Romans  are  P*!* ^■'^'"%^tJg^!|^,^ao^ 
larly  distinguished    by  an    unsparing  application  of  the 
chisel  :  every  part  susceplible  of  ornament  being  often 
entirely  covered  with  representations  of  foliage,  animals. 
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or  historical  subjects.  But  the  embellishments  of  the 
Grecian,  though  less  profusely  bestowed  than  those  of 
the  Roman  buildings,  almost  invariably  exhibit  a  supe- 
riority of  taste  in  the  design,  and  of  skill  in  the  oxcca- 
tion ;  and  it  is  in  the  sculpture  of  the  later  worics  of 
the  Romans  that  the  decline  of  Art  is  particularly  ob- 
servable. 

In  the  Roman  examples,  the  shafts  of  the  columns, 
though  sometimes  plain,  are  in  general  fluted,  and  some 
are  even  covered  with  sculptured  foliage ;  in  the  first 
case  they  are  usually  formed  of  a  different  material  from 
the  bases  and  capitals.  In  order  to  produce  a  variety 
which  may  compensate  for  the  want  of  other  ornament. 
The  shafts  of  the  columns  of  Trajan  and  of  Antonine  are 
covered  with  figures  in  the  directions  of  spiral  lines 
round  them,  from  bottom  to  top.  Besides  the  constant 
ornaments  of  the  capitals  of  columns,  we  also,  occasion- 
ally, find  the  mouldings  of  the  bases,  and  even  the  faces 
of  the  plinths,  ornamented  with  guilloches,  or  with  foli« 
age,  in  single  leaves,  in  bundles,  in  scrolls,  or  in  fes- 
toons. In  the  Temple  of  Augustun,  at  Mylassa,  the 
bases  of  the  columns  are  ornamented  above  the  plinths 
with  foliage,  which  gives  to  the  shaft  the  appearance  of 
standing  on  the  root  of  the  plant,  like  the  columns  in 
some  of  the  Egyptian  buildings.  Similar,  but  richer 
foliage,  is  cut  above  the  mouldings  of  the  bases  of  co- 
lumns in  the  Baths  at  Nismes,  and  in  the  Baptiaterium 
of  Constantine. 

The  frizes  of  the  Roman  entablatures  are  distin- 
guished by  some  of  the  best  specimens  of  ornamental 
sculpture.  In  the  Temples  of  Vesta,  at  Tivoli,  and  of 
Jupiter  Tonans,  at  Rome,  this  member  is  adorned  with 
ox*heads,  having  in  the  intervals  festoons  of  flowers,  or 
axes  and  vases,  which  are  evidently  intended  to  repre- 
sent the  accompaniments  of  a  sacrifice;  and  in  the 
Triumphal  Arch  of  Titus,  the  same  are  expressed  in  a 
more  elaborate  manner  by  the  entire  figures  of  the 
animal,  and  of  the  persons  concerned  in  that  rite.  In 
the  Temple  of  Antoninus  and  Faustina,  at  Rome,  and 
of  ^sculapius,  at  Spalatro,  are  representations  of  grif- 
fins and  vases ;  in  the  entablature  of  Nero  are  large 
scrolls  of  the  richest  foliage,  the  execution  of  which  is 
equal  to  that  of  the  Grecian  sculpture  in  its  best  time  ; 
and  at  Palmyra  and  Balbec,  the  frizes  are  ornamented 
with  Eagles,  Cupids,  and  other  figures^  having  festoons  of 
flowers  between  them.  It  must  be  added  that  sometimes 
the  frize  is  filled  with  inscriptions,  and,  in  a  few  cases, 
these  are  contained  in  a  tablet  which  occupies  the  height 
of  both  frize  and  architrave. 

In  the  soffit  of  the  architrave  between  every  two  co- 
lumns is  generally  a  rectangular  sunk  panel,  either  plain, 
or  having  the  interior  occupied  by  fretwork,  and  some- 
tinr>es  surrounded  by  a  guilloche,  as  in  the  Temple  of 
Antoninus  and  Faustina.  In  the  ceiling,  between  the 
entablature  of  a  peristyle  and  that  of  the  wall  of  a 
building,  are  usually  square  panels  formed  in  two  or 
more  depths,  so  that  the  sides  have  the  appearance  of 
inverted  steps ;  these  sides  are  usually  sculptured  with 
oves,  and  the  panel  itself  is  ornamented  with  an  elegant 
cluster  of  foliage  in  the  form  of  a  rose.  Sometimes  be- 
tween every  two  such  panels  is  a  plain  square,  sur- 
rounded by  a  rich  fret  in  relief  as  in  the  Temple  of 
Mars  the  Avenger.  In  circular  buildings  two  of  the 
sides  of  each  panel  are  in  the  direction  of  radii  from  the 
axis  of  the  building,  the  other  two  are  arcs  of  circles 
concentric  with  the  face  of  the  enteblature,  of  which  the 
Temple  of  Vesta,  at  Tivoli,  affords  an  example.    The 


inferior  surface  of  the  corona,  in  the  intervals  of  the 
modillons,  is  commonly  ornamented  with  square  paaeU  ^ 
of  small  depth  having  a  rose  in  the  centre  of  ••ck;  at 
other  times,  though  rurely,  the  soffit  is  plaia.  Ths  in- 
ferior surface  of  a  modi  lion  is,  generally,  irmawtntcd 
with  a  leaf  resembling  one  of  those  in  the  Corintbisa 
ci4Mta]. 

But  the  sculptured  ornaments  on  the  ceilings  of  oi 
buildings  present  the  finest  examples  of  elaborate  watkr  ^ 
manship.  The  general  manner  of  ornamenting  tiieae  ^ 
parts  of  an  edifice  was  by  a  system  of  panelling  in  cir- 
cular, polygonal,  or  rhomboidal  forms,  though,  (Kcasian- 
ally,  .the  ornaments  were  executed  in  relief  Fkon 
firagments  of  the  vaulting  which  once  roofied  ths  Tca^ 
pie  of  Venus  at  Rome,  it  appears  that  its  sur&ce  WM 
covered  with  square  and  rhomboidal  panels,  dmtflj  . 
sunk,  witli  ornamented  sides,  and  with  a  rose  in  the 
centre ;  in  the  intervals  between  the  panels  are  bands 
of  guilloches,  crossing  each  other  at  right  angles,  swl 
having  roses  at  their  intersections.  The  interior  of  the 
dome  of  the  Pantheon  is  occupied  by  aqiugne,  sunk 
panels  in  horizontal  courses ;  and,  in  a  similar  way.  the 
si>ffits  of  the  niches  and  the  ceilings  of  triumphs!  arches 
are  ornamented.  The  ceilings  of  the  Temples  at  Balbec 
and  Palmyra  are  profusely  decorated  with  panels  of  dv- 
cular  and  polygonal  forms,  the  interiors  oif  which  sie 
filled  with  figures,  and  the  margins  are  enriched  with 
fretwork  or  elegant  foliage. 

The  paintings  on  the  ceilings  of  the  Roman  Bsths  SM 1^ 
in  general  remarkable  for  elegance  of  design,  and  are  t» 
disposed  in  square  compartments  about  the  centre,  or^ 
along  the  margins  of  the  apartments;  they  consist sf  "^ 
representations  of  divinities  and  human  beings ;  of  birdie 
beasts,  griffins,  snd  centaurs ;  of  medallions,  sud  — 
endless  variety  of  foliage  in  festoons.  The  sides 
rooms  were  ornament^  with  perspective  rep 
tions  of  slender  shafts,  like  rods,  supporting  light  i 
blatures,  or  canopies  with  circular  or  triangular  pedi* 
ments  above :  among  these  are  representations  of  stsi- 
tues,  tripods,  and  vases,  with  drapery  and  foliage  si 
festoons,  and  in  some  places  are  views  of  gardens.  The 
Baths  of  Titus  and  those  at  Herculaneum  afford  fpm 
abundance  of  these  paintings. 


CHAPTER  VIII. 

"Practice  of  Roman  Building. 

The  mouldings  used  in  the  Roman  Architecture  •« 
mostly  of  the   same   denominations   as   those   io  tk^ 
Grecian,  but  the  profiles  and  elevations  of  the  first  *«^ 
formed  by  arcs  of  circles,  whereas  the  latter  are  portion! 
of  conic  sections.     See  pi.  ii. 

The  torus  and  astragal  are  both  semicircles,  the  (Bs- 
meters  of  which  are  equal  to  the  height  of  the  mouldingi 
and  they  only  differ  from  each  other  in  iheir  magnilu<k. 

The  ovolo  is  a  quadrant  of  a  circle,  the  convex  surfcce 
of  which  is  outward ;  iU  semidiameter  is  equal  to  tke 
height  of  the  moulding,  and  iU  centre  is  in  a  horizoatal 
pkme  passing  through  the  upper  extremity.  This  naould- 
ing  generally  occupies  the  place  of  the  echinus  in  the 
Grecian  Architecture. 

The  cavetto  is  described  in  the  same  way,  being  also 
a  quadrant  of  a  circle,  but  its  concave  surface  is  out waid| 
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Hs  centre  ie  m  a  horizDntftl  plane  posting  through 
be  lower  exlremily. 

Tlie  apophysis,  if  it  is  a  quadraot  of  a  circle,  ii  also 
described  in  ihe  same  nianner  as  the  former  fHouldingcs, 
but  it,  generally,  does  not  exceed  ait  arc  of  60  deprces ; 
In  which  ease  ihe  centre  is  at  the  vertex  of  an  equilateral 
tnang-le  formed  on  a  line  joinln^^  the  two  £^iven  points 
Ihrott^h  which  the  curve  i«  to  pasi  ;  it  is  necessary, 
iiowever,  thai  the  centre  should  be  in  a  horizontal  plane 
passing  through  the  column  in  the  place  \vhere  the 
apophysis  joina  the  shaft*  otherwise  the  profile  of  the 
column  will  appear  broken  at  that  place. 

Th€  cima  recta  may  be  defscribed  by  dividing  the  line 
joining  the  extremities  of  the  fillets  above  and  l>elow  in 
two  eqtial  parts  by  a  line  pumltel  to  the  fillets,  and  de- 
scribing a  quadrant  of  a  circle  on  each  half,  on  contrary 
sides  of  the  first  line  ;  the  centres  for  describing  the 
quadrants  will  be  in  the  second  line  ;  and  this  conatriic- 
tion  supposes  that  the  projection  of  one  fillet  beyond  the 
other  »5  equal  to  the  height  of  the  curvilinear  moulding. 
The  scotia  is  Bometimes  descril)ed  by  joining  ttie  ex- 
tremfties,  a  ft,  of  the  fillets  above  and  below;  (see  pL 
X.  fig,  9.)  and  upon  a  6,  as  a  diameter,  describing  a 
semicircle,  in  which  case  the  upper  surface  of  the  lower 
fillet  IS  rendered  a  little  concave  ;  but  usually  the  scotia 
consists  of  portions  of  two  circles,  which  may  be  de- 
Bcnbed  in  the  following  manner.  Draw  the  indefinite 
Roes  b  m  and  a  n  parallel  to  the  axis  of  the  column  ; 
iq>on  a  b  describe  a  semicircle  as  before,  and  draw  b  c, 
making  the  angle  m  b  e^=:  60  degrees,  to  cut  the  semi- 
circle in  c  ,"  lastly,  draw  c  d^  making  the  angle  b  c  d^s 
CO  degrees,  and  meeting  a  »,  m  6,  in  e  and  d ;  d  will 
be  the  centre  of  the  arc  be,  and  e  the  centre  of  the  arc 
ac;  and  these  arcs  form  the  scotia  required.  The 
eunes  will  not  appear  broken  at  e,  because  a  line  at  c, 
perpendicular  to  d  c,  will  be  a  tangent  to  both. 

The  Ionic  volute  is  an  ornament  which  is  required  to 
l>e  drawn  with  couFidemble  exactness ;  and  metfiods 
have  been  given  for  describing  it,  by  Vignola,  Sir  WiU 
Ham  Chambers,  and  Goldman,  on  the  supposition  that 
the  spirals  are  formed  by  the  union  of  several  circular 
arcs.  The  rules  delivered  by  Goldman  seem  to  afford 
the  most  elegant  form,  and  therefore  we  may  confine 
ourselves  to  them.     See  pi  x.  figs,  7  and  8. 

He  supposes  the  whole  height  A  B  of  the  volute  to 
he  divided  in  C,  in  the  ratio  of  9  to  7,  then  the  point  C 
beconaes  the  centre  of  the  volute  ;  about  this  point  a 
circle,  a  6,  is  described  with  a  radius  equal  to  i^^-  of  A  B, 
and  this  forms  the  eye  of  the  volute.  On  the  diameter 
u  ft»  he  takes  from  the  centre  C»  the  distances  Cm.Cn^ 
^ch  equal  to  one-fourth  of  a  b,  and  divides  each  of  these 
into  three  eqaal  parts  in  the  points  o,  p,  ij,  r  ;  on  mn^or, 
and  p  7,  he  forms  squares,  and  produces  their  sides  inde- 
finitely, as  in  figure  7 ;  then  w,  %  Jf,  n,o,  t\&c.  become  the 
centres  for  dcscrrbing  the  several  quadrants  of  the  volute. 
Having  determined  the  breadth  A  D  of  the  baltheus 
or  ttstel  at  the  top  of  the  volute,  he  makes  A  z  equal  to 
b*ir  the  side  of  the  square  sn,  and  joins  zC  ;  through 
1>,  he  draws  Drf  parallel  to  A  z,  and  divides  it  into 
three  equal  parts;  he  then  mukes  C  m',  C  t/,  C //,  re- 
spectively equal  to  D  f/,  D  e,  D/  and  sets  equal  spaces 
below  C,  and  forms  sqttares  on  mf  n*,  o*  r',  j/  r/  ;  the  an- 
gular points  of  these  squares  become  the  centres  for 
describing  the  interior  quadrants  of  the  vt>lute. 

When  the  volutes  are  fmmed  obliquely  to  the  faf*e  of 
the  abacus,  as  are  those  of  the  Temple  of  Conc<:'rd,  of 
the  angular  columns  in  the  Temple  of  Fortuna  Virilis, 


and  those  in  the  capitals  of  the  Composite  Order,  the  Part  I L 
spirals,  when  represented  on  pajjer,  become  portions  of  ^^^^v"^ 
ellipses  ;  the  vertical  axes  of  the  ellipses,  that  is,  those 
which  coincide  in  direction  with  A  B  remain  of  the  same 
length  as  when  the  planes  of  the  volutes  are  parallel  to 
the  face  of  the  abacus,  but  the  horizontal  axes  are  all 
diminishexl  in  the  ratio  of  radius  to  the  cosine  of  the 
angle  of  oljliquity  ;  the  several  horizontal  axes  beings 
thus  determined,  the  spiraJs  may  be  traced  by  the  usual 
rules  for  descriL*ing  ellipses. 

The  ornaments  in  Ihe  Corinthian  and  Composite 
capitals  must  be  traced  by  hand  ;  and  it  will  be  only  ne* 
eessary  to  observe  that  the  leaves  of  the  furmer  resemble 
those  of  the  laurel*  or  of  the  olive  ;  those  of  the  latter,  of 
the  acanthus,  or  of  parsley. 

Vitruviits  observes,  that  the  magnitudes  of  objects  Optical  mo* 
should  be  changed  according  to  their  situation  vvith  re-  dificfttlon  of 
spect  to  the  eye ;  and  it  cati  be  conceived  that  this  must  ^  pro^«» 
be  true,  when  some  of  the  projecting  members  might 
conceal  others  wludi^  from  their  essential  character,  or 
their  enibellMikBaents,  ought  to  be  visible.  In  such  a 
case  we  immodialeiy  conclude  that  Ihe  projection  should 
be  lessened,  or  the  paris  above  and  below  should  be  iit- 
crensed  in  height  beyond  tlie  quantities  assigned  by  the 
general  rules;  and  that  the  faces  whicli  are  usualiy  ver- 
tical should  be  made  with  tlieir  upper  extremities  in- 
clining forward  or  backward,  in  order  to  cause  them  to 
be  seen  to  advantage.  For  tlte  same  reason  the  superior 
surfaces  of  moulding?  which  have  considerable  pr<yeo- 
tion,  instead  of  being  horizontal,  should  be  in  planes 
inclining  upward  towards  the  face  of  the  building,  or  in 
the  furro  of  a  curve  concave  outv*'ards  ;  as  is  often  the 
ease  with  the  fillet  between  the  architrave  and  frize. 
Such  deviaiious  from  the  general  rules  are  observed 
in  the  great  works  of  the  Romans  ;  but  it  is  necessary 
to  understand,  as  has  been  observed  by  Newton,  the 
translator  of  Vitruvius,  that  they  should  only  take  place 
when  the  object  is  viewed  from  a  situation  to  which  the 
spectator  is  unaccustomed ;  for,  in  most  ordinary  situ- 
ations, however  the  eye  may  be  elevated  above  or  de- 
pressed below  the  object,  the  mind  hiis  the  power  of 
rectifying  the  perceptions  produced  by  tlie  images  ac- 
tually trausmitteti  to  tlje  eye;  and  the  objects  appear, 
not  as  we  see  them,  but  as  we  hav«  found  them  to  be 
by  previous  experience. 

In  the  Vth  chapter  of  his  1st  Book,  Vitcnvius^  de-  Roles  for 
scribing  the  building  of  walls,  says,  the  ground  is  to  be  ihe  fouodar 
diig  down  to,  and  even  into  die  solid  earth  j  the  tbunda-  ^^°"*- 
tion  walls  to  be  Uiicker  iJhan  those  which  are  buiJi  aboye 
ground,  and  exec^iietl  io  the  firmest  manner.  And  in 
chap.  iii.  book  iii,  he  says,  the  stereobata,  or  the  walls 
above  ground,  on  which  the  columns  stand,  are  to  be 
thicker  by  half  than  the  diameters  of  the  columns  them- 
selves. He  adds,  if  the  ground  is  soft  and  marshy,  it 
must  be  excavated,  and  piles  of  scorched  wood  driven  in 
very  clase  together,  and  the  intervals  fiUe^l  with  charcoal. 
No  rule,  however,  is  given  by  Vitruvius  for  the  depth  of 
the  foundations  below  the  ground,  but  the  general  prac- 
tice of  the  Ancients  feems  to  have  been  to  make  it  equal 
to  one-sixth  of  the  whole  edifice.  He  recommends  to 
sink  the  wells,  cisterns,  and  drains,  previously  to  laying 
the  foundations,  as  well  to  ascertain  the  nature  oi  the 
ground,  as  to  supply  the  %vimts  of  the  inhabitants. 

Besides  the   general  rule  that  the  thickness  of  a  vrall  Dimcjiaioai 
should  be  proportional  to  tlie  nian;nitude  of  the  edifice,  ^fw«l«t 
Vitruvius  directs,  in  the  Xltli  chapter  ofhis  Vlth  Book, 
that  buttresses  should  be  erected  in  front  of  the  founda- 
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lion- walls,  in  ortler  to  resist,  as  he  says,  the  expansion 
of  the  included  earth  when  swollen  by  rain  ;  and  he 
directs  that  the  distance  between  every  two  should  be 
equal  to  the  depth  of  the  substructure  below  the  general 
level  of  the  ground.  Their  thickness  he  recommends 
to  be  the  same  as  that  of  the  foundation-wall ;  their 
upper  extremities,  probably,  coincided  with  the  surface 
of  the  wall  at  the  level  of  the  ground,  and  their  lower 
extremities  projected  from  the  surface  of  the  wall  as 
much  as  the  thickness  of  the  wall  itself.  He  also  pro- 
poses that  walls  should  be  built  as  high  as  the  level  of 
the  ground  within  the  interior  space,  and  disposed  in 
triangular  forms  on  the  plan,  one  side  of  each  wall 
coinciding  with  the  interior  face  of  the  building  itself, 
the  better  to  enable  the  side  of  (he  building  to  resist  the 
outward  pressure  of  the  included  earth. 

The  ancient  Etruscan  or  Latin  walls  were  constructed 
of  large,  square  masses  of  stone  without  cement ;  but 
during  the  existence  of  the  Republic,  this  method  of 
building  seems  to  have  given  way  to  the  formation  of 
what  was  called  the  incertum  opus,  which  consisted  of 
small  stones  mixed  with  mortar ;  and  specimens  of  it 
are  still  to  be  seen  in  the  Temples  of  Vesta,  at  Tivoli,  of 
Fortune,  at  Prseneste,  and  in  many  other  edifices  ;  but 
Mr.  Ramap^  observes,  that  this  species  of  work  must 
not  be  confounded  with  that  formed  of  large  stones  in 
the  shape  of  irregular  polygons,  as  may  be  seen  in  the 
walls  at  Cora,  Prsneste,  and  other  ancient  cities  of 
Latium,  which  is  of  an  older  date.     The  Roman  enu 
plecton  was  employed,  probably,  during  the  same  period ; 
it  was  similar  to  that  of  the  same  name,  which  was  in 
use  among  the  Greeks ;  but  seems  to  have  been  executed 
less  carefully,  the  rubble  stones  being  thrown  promis- 
cuously with  mortar  between  the  faces  of  the  wall ;  and 
Vitruvius  justly  gives  the  preference  to  the  method  of 
the  Greeks.     To  these  succeeded  the  reticulatum  opii$f 
which  must  have  been  fashionable  in  the  time  of  Vitru- 
vius ;  it  was  composed  of  stones  or  bricks  made  in  the 
form  of  rectangular   prisms,  and  disposed   with  their 
diagonals  in  vertical   and  horizontal  positions,  so  that 
the  face  of  the  wall  had  the  appearance  of  network. 
When  this  was  used,  bricks  or  rectangular  stones  in  ho- 
rizontal courses  were  employed  at  the  quoins,  or  angles 
of  the  walls,  in  order  to  give  it  stability.     Vitruvius 
seems  to  consider  this  as  beautiful ;   but  certainly  from 
the  oblique  pressures  which  the  bricks  must  have  exerted 
against  each  other,  in  consequence  of  the  weight  of  the 
mass  above  them,  it  must  have  been  very  liable  to  give 
way.  and  perhaps  it  could  hardly  have  stood  a  moment, 
but  for  the  cohesive  power  of  the  mortar.     This  species 
of  wall   is  said  by  Mr  Ramage   to  have  continued  in 
fashion  till  the  time  of  Caracalla,  and  examples  of  it  are 
to  be  seen  in  the  Garden  of  Sallust,  near  the  Quirinal 
Hill,  and  in  the  Palace  of  Mecsnas,  where  it  is  mixed 
promiscuously  with  brickwork. 

In  great  works,  like  the  towers  and  walls  of  towns,  we 
find  that  the  general  method  of  constniction  was  to  dis- 
pose the  rubble  stones  as  regularly  as  the  nature  of  the 
material  wo  aid  admit,  in  horizontal  courses  ;  and  at  dis- 
tances of  three  or  four  feet  above  each  other  were  placed 
horizontal  courses  of  broad  flat  stones  to  bind  the  whole 
together.  Remains  of  this  kind  of  masonry  are  very 
abundant  in  England,  and  examples  of  it  may  be  seen 
in  the  walls  of  Richborough  caslle.  in  Kent,  and  of  Sil- 
chester,  in  Berkshire ;  in  these  places  the  rubble  is  dis- 
posed ill  alternate  courses  of  rough  rag-stone,  large  flat 
bricks,  and  layers  of  solid  mortar ;  the  whole  b&s  been 


mixed  with  liquid  mortar,  which  united  the  materialt  io 
a  hard  and  strongly  coherent  mass.  ^ 

To  connect  the  parts  of  a  wall  together,  or  perhaps 
to  lighten  the  pressure  on  particular  parts  of  the  foua- 
dation,  it  seems  to  have  been  customary  to  form,  iu  the 
thickness  of  the  walls,  one  or  more  rows  of  arches,  liks 
those  in  the  walls  of  the  Pantheon,  consisting  of  two  or 
more  concentric  courses  of  voussoirs ;  and  withio  the 
intrados  of  the  arch  are  horizontal  courses  of  masonrjy 
as  in  the  rest  of  the  wall. 

Mr.  Ramage  observes,  that  the  stone  employed  in  tht  Ki 
buildings  of  ancient  Rome  is  of  five  ditferent  kinds.   The  *« 
first,  called   by  Vitruvius  Laph  ruber,  and  by  the  Mo-  ^ 
derns  Tttffa,  is  a  volcanic  production,  and  is  einplojfed  ^ 
in  the  foundations  and  walls  of  buildings  ;  the  Temple 
of  Fortuna  Virilis  and  the  Aqueduct  of  Claudian  are 
built  of  this  stone;  which,  in  the  latter  building,  is  cot 
in  large  masses,  that  it  may  better  resist  the  actioo  of 
the  air,  by  which  it  is  liable  to  be  decomposed.    The 
second,  called  Lapis  Albanus,  or  Peperino^  is  also  vol- 
canic ;  the  more  ancient  Italian  buildings,  as  the  Gogem 
Maxima,  and  part  of  the  TuUian  walls  under  the  Quiet- 
nal  Hill,  are  built  of  this  stone,  which  is  more  solid  and 
less  subject  to  decomposition  by  the  air  than  Tufb;  it 
is  also  capable  of  resisting  the  action  of  flre.     The  thiidt 
called  Lapis  Tiburti/ws,  or  Travertino,  is  a  calcareous 
concretion  which  was  brought  from  the  neighbourhood 
of  Tibur:  it  has  the  quality  of  hardening  by  eiposurs 
to  the  air,  but  is  decomposed  by  fire  ;  when  employed 
in  building  it  is  cut  in  large  quadrangular  masses,  whidl 
are  put  together  without  cement.     The  Temples   at. 
Paestum,  the  Colosseum,  and  the  Sepulchre  of  Cecilia 
Metella,  are  built  of  this  stone.     Silei  was  freqaeoUy 
employed  in  paving  streets,  and  filling  up  the  interior  of 
walls  ;   and  Pumice-stone,  obtained   from  Asia,  Spaio, 
and  Marseilles,  so  light  as  to  float  in  water,  was,  on 
that  account,  used  in  the  formation  of  vaults :  those  of  ^ 
the  Colosseum,  and   the  dome   of  the   Pantheon,  ara   ^ 
partly  constructed  of   this  last   material.     The  Silex,.^ 
was  a  basaltic,  and   the  Pumice-stone  a  vesicular  larta^ 
but  neither  of  them  are  of  the  same  species  as  the  stonc^^ 
which  now  go  by  those  names. 

Brickwork  continued  in   use  till  the  fall  of  tlie  Em--  ^ 
pire,  and,  at  first,  it  was  nearly  equal   in  strength  tK^ 
stonework;  but,  in  the  later  times,  it  had  not  its  formec 
solidity,  on  account  of  the  greater  quantity  of  mortar 
employed.     Vitruvius  says,  that  the  Greeks  used  squire 
bricks  equal  to  5  palms,  or  15  inches   in   length  simI 
breadth,  in  their  public  works,  and  others  equal  to  4 
palms,  or  12   inches  in  length  and  breadth,  lor  their 
private  dwellings  ;  they  also  used  half-bricks  and  pla^d 
them  with  the  whole  bricks  in  alternate  courses.    Tb^ 
Roman  bricks,  or  tiles,  were  of  finer  quality  than  thooe 
made  at  present,  and  were  either  squ  ire  or  parallekt-' 
gramic  ;  the  former  were  sometimes  18  inches  long  and 
broad,  and  the  latter  12  inches  long  and  6  inches  brosdy 
and  in  the  times  of  Augustus  and  Tiberius,  the  brickf 
were  occasionally  made  of  a  triangular  form,  as  may  be 
seen  in  part  oT  the  remaining  walls  of  Rome.    Vitrufiol 
does  not  specify  any  thickness  for  bricks,  but  it  wis  il 
general    small,    in  some  cases   not   greater  than  oo( 
inch.     It  may  be  added  that  this  author  describes  ooW 
unburned  bricks,  and  he  recommends  that  they  should 
not  be  employed  till  afier  they  had  been  made  at  keM 
two  years. 

It  seems  to  have  been  the  opinion  of  the  ancieit 
Romans  that  an  edifice  of  brick  was   more   durable 
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Ihan  one  of  stone ;  for  Milisiia  says,  they  estimated  the 
.  value  of  a  stone-building'  every  year  less  than  in  the 
preceding  year,  by  one-eightieth  part  of  the  whole,  sup- 
posingf  that  it  would  last  only  eifrhty  years,  whereas  they 
estimated  the  value  of  a  brick-building  always  at  the  same 
sum,  as  if  it  were  indestrtictible.  It  is  probable  that 
the  stone  here  supposed  to  have  been  employed  was  of 
a  very  inferior  character. 

The  Romans  used  a  species  of  mortar  now  called 
Poz2olana^  from  PozzuoU,  anciently  PuteoU,  the  name  of 
the  place  wherein  it  was  Brst  made ;  it  liad  the  valuable 
quality  of  hardening-  in  water,  so  as  to  form  with  the 
scones  or  bricks  a  solid  mass  uniformly  consistent. 
The  harbour  at  Antium  and  the  mole  at  Pozzuoli,  the 
latter  of  which  was  probably  erected  near  the  Au- 
gustan Age,  afford  the  best  proofs  of  the  durability  of 
this  material. 

It  seems  unnecessary  to  dwell  longer  upon  the  detail 
of  the  practice  of  the  Ancients  in  the  mechanical  con- 
struction of  their  edifices  ;  because,  though  it  was  in 
general  good,  and  it  even  forms  the  basis  of  the  practice 
of  Architects  in  the  present  day;  yet  the  progress  of 
improvement  and  the  circumstances  of  climate  and  of 
jTi3.nnerst  have  necessarily  brought  on  such  changes  as 
render  an  adherence  to  their  rules  impossible. 

The  Grecian  artists  produced  simplicity  and  unity  in 
thoir  most  magnificent  designs  by  forming  a  system  of 
unl^roken  horizontal  lines  in  the  lower  and  upper  parts 
of  the  buildings  ;  these  occur  in  the  steps   and  in  the 
di'visions  of  the  entablature,  and  give  to  those  members 
the  appearance  of  bands  uniting  the  extremities  of  the 
columns  in  one  entire  system,  while  they  indicate  at  a 
glajice  the  whole  length  and  breadth  ot  the  building. 
The  sides  of  the  columns   present  also  a  system  of 
lines,  nearly  vertical,  which  serve  to  mark  its  height. 
The  system  is  completed  by  adding  a  low   pediment 
which  forms  a  cover  to  the  whole  just  suflicienlly  raised 
^^   the  middle  to  tlirow  ofl'  the  gentle  showers  of  rain 
"which  fall  in  a  climate  in  which  the  atmosphere  is  sel- 
dom troubled  by  violent  storms,  without  interrupting  the 
general  effect  of  the  vertical  and  horizontal  lines  of  the 
fcuilding. 

Abundant  in  well-executed  sculpture  as  are  the  mem- 
bra of  the  Grecian  buildings,  the  variety  of  form  pro- 
''Ueed  by  the  chisel  is  not  sutft-red  to  inlertere  with  the 
oatline,  being  sunk  within  the  i^eneral  face  of  the  build- 
'ng**     The  mouldings  only  of  the  capitals  and  entabla- 
lures  break  the  rectilinear  character  of  the  edifice,  and 
Jversify  a  style  otherwise  loo  monotonous,  by  the  grace- 
"il  Curves  which  they  exhibit  in  profile.     Large  masses 
^^  tihadow,  projected  by  the  peristyle  and  its  entablature, 
luV  upon  the  walls  of  the  buildings  and  powerfully  con- 
trast with  the  light  reflected  from  tlie  curved  surfaces  of 
the  columns  themselves  which  surround  the  building, 
and  produce  a  long   succession  of  alternate  lights  and 
shades  which  change  every  moment  with  the  position  of 
tfae  Sun  and  the  eye  of  the  observer. 

Rome,  in  the  zenith  of  her  prosperity,  copied,  with 
some  modifications,  the  Architecture  of  Greece ;  but 
llj^ugh  her  worlca  might  sometimes  surpass  their  ori- 
giR&U  in  magnificence,  they  almost  always  remained 
ioferior  to  them  in  purity  of  taste,  Vitruvius,  indeed, 
professes  to  have  formed  his  rules  from  the  buildings 
and  writings  of  the  best  Grecian  artists,  yet  he  laboured 
under  the  disadvantage  of  not  having  seen  the  former  ; 
and  perhaps  the  latter  were  the  works  of  men  who  lived 
near  his  own  times,  when  a  considerable  change  had 
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taken  place  in  the  style  of  the  Architecture,  even  of     TvxilL 
Greece  fierself ;  and,  lastly,  from  the  loss  of  the  draw- 
ings, which  oriijinally  accompanied  his  manuscript,  we 
remain  in  doubt  of  the  ]>recise  meaning,  and  the  effect 
of  many  of  the  rules  he  has  delivered. 

In  the  best  times  of  the  Roman  Architecture,  the 
Temples  of  Italy  might  be  little  inferior,  in  merit,  to 
those  of  Greece;  a  similarity  of  form  was  adhered  to» 
and  perhaps  the  modification  of  the  proportions  of  the 
columns  and  their  entablatures  was  but  of  small  mo- 
ment ;  it  might  even  happen  that  this  was  rather  to  the 
advantage  of  the  Roman  Architecture  by  rendering 
those  members  of  the  edifices  lighter  than  tlie  corre- 
sponding ones  in  the  Greek  examples.  The  almost 
general  adoption  of  the  Corinthian  Order  in  Italy  was 
also  the  means  of  producing  a  degree  of  embellishment 
superior  to  that  of  the  Doric  Order  which  had  fnrmerly 
prevailed  on  the  opposite  shores ;  but  a  great  difference 
took  place  in  the  exterior  forms  of  buildings  by  the 
construction  of  brick-domes,  high  ]iediments,  and  the 
piling  of  one  Order  upon  another.  Of  the  domes  tt  may 
be  said  that  they  afford  a  convincing  proof  (»f  high  me- 
chanical skill ;  and  that  they  constitute  a  feature  which 
is  capable  of  exciting  sublime  emotions,  by  the  viesv  of 
an  immense  mass  of  solid  materials  su*^pended  in  the 
air  ;  and  which,  by  the  application  made  of  it  in  later 
times,  has  given  to  buildings  a  degree  of  magnificence 
superior  perhaps  to  that  of  any  production  of  the  ancient 
schools.  We  have  shown  how  much  the  inclination  ot 
the  sides  of  the  pediment  of  the  Pantheon  exceeded 
those  of  the  Grecian  Temples ;  and  though  the  Romans 
did  not  always  give  so  great  an  inclination  as  wc  find 
in  that  example,  yet  such  was  the  general  case.  These 
high- raised  roofs  are  far  from  producing  so  pleasing  an 
eflect  as  the  others,  either  because  they  interfere  too 
much  with  the  system  of  horizontal  and  vertical  lines  in 
the  building,  or  because  they  afford  indications  of  less 
skill  in  resisting  the  lateral  pressure  of  the  rafkr«,  which 
in  low  roofs  is  very  considerable  ;  though  in  a  climate 
more  rude  than  that  of  Greece,  the  utility  of  the  higher 
pediments  is  undoubted. 

The  snpraposition  of  Orders  is  not  without  a  reason- 
able excuse,  if  it  have  not,  in  some  cases,  the  plea  of 
necessity.  In  Theatres,  and  such  buildings  where  great 
height  was  required  for  the  exterior  wall,  it  would  have 
been  Impossible  to  make  one  Order  of  columns  extend 
from  bottom  to  top  ;  and  an  obvious  measure  was  to  con- 
sider the  building  as  divided  into  several  stones,  and  to 
mark  each  story  by  a  particular  Order,  the  entablature  of 
which  might  conespond  with  the  tloor  in  the  interior. 
Single  Orders  are  employed  in  the  peristyles  of  the  ca- 
vxdia;  but  there  the  floor  is  sMX^jinri^d  by  parmtai^,  or 
pf)sts  attached  to  the  shafts  of  the  columns,  a  mode  which 
can  hardly  be  considered  as  exhibiting  either  skill  or 
science  :  the  great  column  is  evidently  unfit  for  its  pur- 
pose, and  two  Orders  in  such  situations  would  liave 
been  more  natural  than  one  thus  broken* 

We  have  had  occasion  to  mention  the  magnificent 
works  of  Augustus,  Vespasian,  Trajan,  and  Hadrian  ;  and 
we  may  also  add,  from  Gibbon,  that  it  was  not  only  the 
Sovereigns  of  Rome  by  whom  the  Empire  was  adorned  ; 
this  honour  was  shared  T^ilh  them  by  the  Governors 
of  Provinces,  and  even  by  private  individuals.  Among 
the  works  of  the  latter  he  enumerates  those  executed  by 
the  munificence  of  H  erodes  Atticus,  a  citizen  of  Athens, 
from  which  a  notion  may  be  formed  of  the  encourage- 
ment given  to  Architecture  by  the  wealthy  subjects  of 
2  T 
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grileries  from  the  nit  of  the  fengrcgatioB ;  hut  it  it 
mors  probable  that  they  irere  merely  formed  for  the 
purpoae  of  supporting  the  roof,  where  a  horigontal  en- 
tablature could  not  be  obtained  on  account  ef  the  wide 
interrds  of  the  colurnna. 

The  Constuntinian  Churches  at  Rome  had  generally, 
before  the  Western  extremity,  quadrangular  eoo^ts  with 
interior  peristyles  or  arcades,  as  well  lor  the  Peniteuls 
as  for  the  couveoience  of  the  congregation  whiie  waiting 
fiw  the  hour  of  prayer. 

Hie  transepts  were  probably  added  to  the  original 
lectangle  in  order  to  obtain  room  for  a  greater  number 
of  persons  to  get  a  sight  of  the  High  Altar,  which  was 
in  the  body  of  the  Church;  and  in  buildings  thus  eon- 
atrueted  it  was  generally,  though  not  always,  plaeed  at 
the  intersection  of  the  nave  and  transepts.  In  addition 
to  this  there  was  sometimes,  a  smaller  altar  in  the 
hemicycle  at  the  Eastern  end  of  tho  Church :  the  latter 
seems  to  have  been  the  original  place  of  the  altar,  the 
Bishop's  throne  only  being  behind  it  Mr.  Green,  in 
his  Hidory  of  iForcaitr^  supposes  the  other  arrange- 
ment to  have  taken  place  when  the  doctrine  of  Traasub- 
atantiation  was  iutroNduced  in  the  Christian  Church. 

Tlie  Cathedral  of  Sancta  Sophia,  at  Constantinople, 
which  had  been  built  by  Constantine,  having  been  twice 
destroyed  by  fire,  was  rebuilt  finally  by  Justinian  about 
▲.  D.  &S2.  His  Architect  Anthemius  gave  the  design, 
and  the  Emperor  every  day  superintended  the  woric, 
which  was  completed  in  abont  six  years  from  the  time 
of  laying  the  foundation :  the  magnificence  of  the  edi- 
fice so  well  satisfied  the  Emperor  that  he  is  said  to  have 
glorified  himself  with  the  reflection  that  in  it  he  had 
exceeded  Solomon  himsel£  For  a  plan  and  devation, 
see  pi.  xiv. 

The  plan  of  the  interior  is  that  of  a  Greek  cross,  the 
four  arms  of  which  are  of  equal  length ;  the  central  part 
Is  a  square,  the  sides  of  which  are  each  abooft  lib  feet 
long.  At  each  angle  of  the  sqnare,  a  massive  pier  of 
travertine  stone  has  been  carried  to  the  height  of  86  feet 
from  the  pavement,  and  finir  semicircular  arches  stretch 
across  the  intervals  over  the  sides  of  the  square  and  rest 
upon  the  piers.  The  interior  angles  between  the  four 
piers  in  the  central  square  are  filled  up,  from  the 
aprmging  points  of  the  lour  arches,  in  a  concave  form, 
to  a  horizontal  plane  passing  through  their  vertices, 
which  are  at  143  feet  above  the  pavement ;  so  that,  at  the 
level  of  the  vertices,  the  interior  edge  of  the  part  filled 
up  becomes  a  circle,  the  diumeter  of  which  is  equal  to  the 
aide  of  the  central  squnre.  Upon  this  circle,  as  a  base,  is 
raised  the  priucipai  dome,  the  form  of  which  is  that  of  a 
segment  of  a  sphere,  which  is  said  to  be  eqiml  in  height 
to  one-sixth  of  the  diameter  of  the  base.  On  both  the 
Eastern  and  Western  sides  of  the  square,  in  the  centre  of 
the  Churchjs  a  semicircular  recess,  the  diameter  of  which 
is  nearly  equal  to  the  side  of  the  square  •  it  is  carried  up 
to  the  same  height  as  the  piers,  and  terminates  in  a  half- 
dome  or  quadrant  of  a  sphere,  its  base  resting  upon  the 
hemicylindrical  wall  of  the  recess,  and  its  vertical  side 
coinciding  with  the  arch  raised  between  the  piers  on 
that  face  of  the  building;  the  flat  side  of  each  recess 
and  dome  being  open  towards  the  interior  of  the 
Church.  These  quadrantal  domes  were  intended  to  resist 
the  lateral  thrust  of  the  arches  raised  on  the  Northern 
and  Southern  sides  of  the  Church,  but  they  vrere  found 
insufiicient,  for  the  arches  pushed  away  the  half-dome 
on  the  Eastern  side  twice,  and  it  could  only  be  made  to 
atud  by  constructhig  the  graatdome  of 
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the  arches  with  others  of  smaller  dknenaiona^  i 
carrying  an  enormous  arch-buttPttsafinom  a  i 
beyond  the  boiJding  to  the  foot  of  the  do 

At  the  extremities  of  the  semicironlar 
line  running  Eaat  and  West  through  the  i 
Church,  are  smaller  recesses,  the  plan  dt^^mi^ 
ternMoates  in  a  semicircle,  and  of  the  other  §■: 
line ;  these  recesses  are  built  to  the  height  of  cMi 
ing  of  the  four  principal  arches,  and  are  eiM 
qimdmntal  domes,  which,  as  well  as  the  reeani 
open  towards  the  interior.  In  each  of  thn  twofi 
hemicylindrical  recesses  between  the  g^realfMn  i 
other  reoesae^i  just  mentioned,  are  fimned  .tmi 
cylindrical  recesses,  open  towards  the  interimr  a 
vered  by  quadrautal  domes.  All  the  receasei  wad 
are  perforated  by  rows  of  smell  windomn:  to 
light 

On  both  the  Northern  and  Southern  sidea  af  the  i 
in  the  interior  of  the  Church,  is  a  grand  veslihnkif 
a  square  on  the  plan ;  the  roof  of  each  oonsihli>« 
hemicylindrical  vaults  extending  firom  Noflk«tn£ 
and  of  another  vault  of  the  same  kind  crossing^hs 
at  right  angles  through  the  middle,  andfonhmi^ 
intersections  three  groined  arches ;  theae  1 
ported  by  massive  pillam  which  have 
plinths;  the  upper  part  of  thdr  capitals  i 
volutes  of  the  Ionic  Order,  but  the  lower  pttA-mi 
be  a  barbarouB  imitation  of  the  Corinthian  hnnni» 
these  vestibulea  are  galleries  exactly  aonilar  Ji 
and,  probably,  appropriated  to  women  dufiH^i 
fiirmance  of  divine  service.  The  wftmle  €!■ 
surrounded  by  cloisters  and  endoaed  bf  finr 
Ibnning  one  great  rectangle  on  the  plan. 

The  exterior  does  not  correspond  with  tbn  I 
grandeur  of  the  edifice,  being  aurrounded  by  dn 
tressee.  The  entrance  is  by  a  portico  aa  ioog 
Church,  and  about  36  feet  wide  ;  this  is 
with  pihisters,  and  communicates  with  the 
fist  doorways  of  marble,  sculptured  with  f_ 
relief.  Contiguous  to  this  vestttmle,  and  panB 
is  another  which  has  nine  doorways  of  branaa. 

After  twenty  years,  the  Eastern  dome  was 
down  by  an  earthquake,  but  it  was  immediaiely  r 
by  the  persevering  industry  of  Justinian ;  aid 
remains,  after  a  lapse  of  thirteen  centuries,  a 
monumem  to  his  &me.  Besides  this  Cathedri 
tinian  is  said  to  have  built  in  Constantinople  I 
five  Churches  to  the  honour  of  Christ,  the  Vlif 
the  Saints :  he  also  built  a  Church  to  St.  J< 
Ephesus,  and  another  to  the  Viigin,  at  Jemaali 
aides  bridges,  hospitals,  and  aqueducts  in  vailoo 
of  the  Empire. 

The  Christian  Religion  may  be  said  to  hawn 
an  essential  service  to  the  Fine  Arts,  as  is  obnei 
the  Abb^  Uggeri,  (Edifica  de  la  Decadmee^y  In 
contributed  to  the  revival  of  the  genius  of  tlm 
after  a  period  of  barbarism,  by  the  opportunity  ft  a 
them  d  raising  Temples  worthy  of  the  Divine  II 
and  to  the  preservation  of  many  remains  «f  i 
Architecture,  which  became  embodied  in  the  bn 
they  erected.  While  the  Arts  were  tending  fimtl 
Constantine  ascended  the  Throne,  and  under  I 
tection  were  raised  at  Rome  the  works  we  hnv 
tioned ;  the  execution  of  which  might  have  hi 
possible  from  the  want  of  materials  and  wofki 
the  fiagmenU  of  the  Heathen  Temples  had  a 
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^L^^  a  supply  of  the  fanner,  and,  Ln  part,  superseded 
1.  Sifter 

nr%«   jstyle   of  buiidiiin^   employed  in   the  Churches 
ed  during-  ibe  time  of  ConstoDtine  and  his  (lome- 
sncces&ors  would  necessarily  resemble  that  of  the 
%\ tea;  them f^elves  ;  for  the  niaierials  employed  must 
hiid  an  itiHiienceon  llie  design,  and  eohimns  taken 
tt^mxi  other  buifdingfs  coiild  only  be  applied  in  one  which 
T^^^Mnbled  that  from  which  iheycame.    And  thuujih  some 
or    t,he  BasilicBB,  which   had   been   erected  at  an  early 
pe^riod  of  the  Empire,  mi^ht  equal  in  merit  the  best 
W€>Hs  of  the  Aug^utitan  Ag^e,  yet  it  is  probable  that  most 
of  thtm,  and  c«m§eqnently  the  Churches  of  which  they 
were  the  prototypes,  were  executed  under  the  influence 
of  that  bad  taste  which    characterises  the  Baths    and 
Triumphal  Arches.    This  is  visible  in  a  disregfard  of  the 
proportions  established  by  the  more  ancient  artists,  in  a 
multitude    of  minute  divisions   and    ill-executed  orna- 
ments   desLroyingr   the  simplicity  which  the  desig-ns  of 
edifices   of  that  class   should   possess.     In   several    in- 
stances the  columns  which   adorn   the  Churches  have 
b«cn  taken  from  other  edifices,  either  on  account  of  the 
hacte  with  which  the  builflin*^s  were  constructed,  or  from 
ineafmcity  on  the  part  of  the  artists  to  execute  any  thing" 
equat  to  them.     These  have  been  fitted  to  their  places 
by  the  Procrustean  expedieiit  of  cultinir  off  (be  cuds  of 
tho^  which  were  too  lonn;,  or  mounling^  on   pedestals 
those  which  wer*^  too  short  ;  the  rude  artists  seeming 
qiiite    indifferent    to    the    alterations  whicli   were    thus 
made  in  the  ari^nal  proportions  of  the  members  of  the 
Order.      In  some  cases  we  find  columns  of  di  tie  rent 
formft  and  proporlionp,  not  only  in  the  same  edifice,  but 
in  the  same  rang-e,  with  bases,  capitals,  and  entablatures 
mingled  in  the  utmost  confusion^  and  one  substituted 
for  mother,  seemiiijily  because  it  came  first  to  hand.  A 
strtking  example  of  the  capricious  style  which  was  oc- 
^Wonally   employed   in  the  ancient   Christian   edifices 
maybe  seen  in  the  Tomb  of  Zacharins,  at  Jerusalem, 
•  ii^k  of  the  lime  of  Conslnntine.     In  its  porch  is  a 
gr^at  torus   moulding;  placed   over  a  Doric   frize,    and 
r        *"^ve  this  IS  an  Eg-yptiau  cavetto  servinjir  ns  aconiicc. 
B^       Amidst  all  this  inattention  to  the  priuciplcs  of  sound 
••  Arch i lecture,  a  taste  tbr  (hat  which   mij^ht  excite  sur- 
P'^se  by  its  maj^nilude  and  ilazzle  by  its  splendour  pre- 
^'^*l«d  in  the  East ;  to   this   taste  we  may  ascribe   the 
2^*ction  of  the  edifice  of  Sancta  Sophia,  which  seems  to 
"'*'^e  been  intended  to  unite  the  characters  of  the  Temple 
^  Peace  and  of  the  Pauiheou  at  Rome.     An  example 
*7^*ma«jnifVcent,  hemispherical  dome  already  existed  in 
^^  latter  of  those  huildinsr?;,  but  ihivS  was  raised  on  a 
yVvnrtrical   wall,  and   the   horizontal  thrust  at  its  base, 
'^nic^i  ts  not  cnnRtderable,  could  be  counteracted  by  a 
**fttcient  hoop  of  masonry  surrounding- it;  but  the  dome 
•^Sancta  Sophia  is  of  a  different  character,  and  presents 
■^at  mu*tt  have  been  then  a  daring  novehy,  beinc:  raised 
*^  the  tops  of  four  piers  ;  its  form,  also,  is  that  of  a 
^'^t  «ie:rment  of  a  sphere,  consequently  the  horizontal 
J^^'^sure  outwards  at  the  base  would  be  very  g^reat,  and 
^18  could  only  be  resisted  by  masses  raised  about  the 
^trr  piers  :  the  difficulty  of  adjusting^  this  resistance  to 
■•*  pressure,  must,  in  those  days,  have  been  consider- 
able, and  it  is  not  wonderful  that  the  dome  should  have 
'^Icd  twice  before  it  couM  be  rendered  secure. 
,     The  masses  of  materials  which  fill  up  the  fourang-les 
**l  Uie  interior  of  the  building-,  to  serve  sts  supports  for 
^be  base  of  the  dome,  are  called  pendeniives  j  these,   if 
^«  except  the  very  small  ones  in  the  Palace  of  Diocle- 


I 

I 


sian,  are  the  first  worka  of  the  kind  with  which  we  are 
acquainted,  and  their  construcLioa  displays ^reat  skill  iu 
the  Art  of  building, 

The  external  effect  of  this  dome  is  entirely  lost  by 
the  enormous  buttre<;ses  winch  prop  it  up,  but  persons 
who  have  seen  it  from  the  interior  describe  it  as  pro- 
ducin^c  a  most  imposing  effect 

The  hemicylindrical  recesses*  which  were  almost  uni- 
versally adopted  in  Relipous  edifices  from  I  he  lime  of 
Constantine,  may  have  led  to  the  lorrnalion  of  the  high 
and  narrow  windows,  which  also  are  tound  in  nuiny  of 
those  edifices ;  for  the  convexity  uf  the  wall  would  not 
permit  broad  windows  to  be  made  with  either  horizon- 
tal or  arched  tops,  on  account  of  the  voussoirs  project- 
ing obliquely  outward  between  their  abutmeuth  ;  and, 
consequently,  not  being  properly  supported.  Narrow 
windows  are  less  subject  to  this  evil,  therefore  such 
would  naturally  be  preferred  ;  and  to  obtain  a  sufficient 
quantity  of  light  it  would  be  necessary  to  increase  their 
leuglh  in  proportion  to  the  diminution  of  their  breadth. 
The  windows  of  the  Church  of  the  Hrdy  Sepulchre,  at 
Jerusalem,  are  of  this  kind,  with  senucirculur  headsL 
This  change  in  the  form  of  windows  seems  to  have  been 
a  step  towards  a  greater  change  which,  not  long  after 
this  period,  affected  the  whole  style  of  Ecclesiastical 
edifices. 

The  construction  of  the  Cathedral  of  Sancta  Sophia 
seems  to  have  been  very  generally  adopted  both  in  the 
West  and  East.  At  Corfu  a  small  Church  still  remaina 
which  was  built  in  the  Conslantinopolilan  stvle,  on  the 
plan  of  a  Greek  cross*  with  a  dome  over  its  centre  ;  and 
from  an  inscripition  over  the  doorway,  it  appears  to  have 
been  trected  in  the  Vlllh  century.  The  great  Ecele- 
sia'^tical  structures  of  Italy,  which  were  erected  sorm 
afterward,  and  even  the  Mosques  of  the  Mohammedans^ 
present  nearly  a  similar  appearance. 

We  terminate  here  our  account  of  the  Architecture  of 
the  Roman  school.  Frmn  the  time  of  Justinian  an  en- 
tirely new  manner  of  building  arose,  which  gradually 
superseded  the  former,  and  for  several  Ages  prevailed 
universally  in  every  Country  which  had  been  subject  to 
the  Iloman  domiuioEL 
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CHAPTER  X. 
Arabian  or  Saracen  J  rchitecturt* 

We  have  now  arrived  at  a  time  when  a  considerable  D4?pirture 
change  took  place  in  the  Architecture  both  (ff  the  East  [^^^J^^^^ 
and  West:  instead  of  the  Grecian  and  Roman  purlieus  f^^^^j^^^j 
with  their  long,  horizontal  entablatures  and  pediments  ^hiiecuire. 
of  low  elevation,  we  find  arcades  supported  on  very 
massive  or  very  slender  columns,  and  lofty  rotda  crowned 
by  cupolas  ;  and  instead  of  that  ratijestic  simplicity  of 
building  which,  in  general,  was  iudebled  only  to  the 
correctness  of  its  proporlions  for  the  admiration  it  ex- 
cited, wc  find  an  effort  to  produce  surprise  and  extort 
applause,  by  holduess  of  form  and  a  profuse  display  of 
elaborate  and  fantastical  ornament. 

But  the  new  styles  which  arose  in  the  East  and  West, 
though  possessing  some  points  of  resemblance,  differ 
materially  from  each  other  ;  and  as  the  latter  sufiered 
several  modifications  in  different  places  and  in  prucesa 
of  time,  which  it  will  be  advantageous  to  pursue  in  an 
uninterrupted  course,  we  think  it  convenient  to  describe. 
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«t  Mecca. 
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first,  the  Architecture  uf  the  people  of  the  East  during 
the  decline  of  the  Constantinopoiitan  Empire ;  in  order 
that  nothing  may  interfere  with  the  account  we  purpose 
to  give  of  the  rise  and  progress  of  those  styles  of  build- 
ing which  then,  and  afterwards,  prevailed  in  Europe. 

Those  Sciences  of  which  the  Arabs,  or  Saracens, 
from  the  earliest  times  were  in  possession,  they  pro- 
bably learned  from  their  Eg^yptian  and  Babylonian 
neighbours.  Strabo  informs  us  Uiat  they  had  magnificent 
Temples  and  private  dwellings  built  in  the  Egyptian 
style,  and  a  Temple,  at  Mecca,  is  mentioned  by  Dio- 
dorus  as  existing  in  his  time ;  we  are  ignorant  of  its 
form,  but  it  was  rebuilt,  or,  at  least  repaired,  by  Mo- 
hammed, and  became  the  chief  Temple  of  his  Religion. 
This  is  now  called  the  KcCheh^  or  Square  building,  and 
a  description  of  it  will  be  found  in  our  MiiceUaneous 
Division,  under  Hsdjas.  It  is  likely  enough  that  this 
building,  originally,  did  not  differ  much  firom  an  ancient 
Egyptian  Temple ;  and  it  is  also  reasonable  to  suppose 
that  the  cupolas  and  turrets  which  rise  above  the  roof 
were  imitations  of  similar  works  erected  in  Syria  by 
Justinian  or  his  successors  $  or  they  might  have  been  at 
once  adopted  from  the  Cathedral  of  Sancta  Sophia 
itself;  of  which  the  Arabian  Prophet  might  have  been 
informed  by  those  who  are  said  to  have  assisted  him  in 
compiling  the  Koran. 

On  the  ruins  of  the  ancient  Temple  at  Jerusalem,  the 
Caliph  Omar,  about  a.  d.  640,  raised  a  superb  Mosque, 
which,  by  the  Mohammedans,  is  considered  as  next  in 
sanctity  to  that  at  Mecca,  and  of  which,  till  lately,  no 
particulars  were  known  to  the  Christian  world.  We 
are  indeed  still  ignorant  what  was  the  nature  of  the  edi- 
fice originally  erected  by  Omar,  because  many  additions 
have  been  made  to  it,  at  subsequent  periods  ;  but  the 
following  account  of  it  has  been  drawn  partly  from  the 
ItinSraire  a  JenuaUm^  by  Chateaubriand,  partly  from 
other  sources. 

The  whole  is  contained  in  a  quadrangular  area,  about 
500  paces  long  and  460  paces  wide,  surrounded  by  walls 
in  which  are  twelve  entrances  through  as  many  porticos 
at  unequal  distances  from  each  other,  and  consisting  of 
arcades  supported  on  pillars  in  one  or  two  tiers ;  and 
it  is  probable  that  the  high  towers  about  the  build- 
ing, mentioned  by  William,  Archbishop  of  Tyre,  were 
situated  at  the  angles  of  this  enclosure.  On  the  exte- 
rior of  the  wall,  towards  the  East  and  South,  are  the 
walls  of  the  city ;  on  the  West  are  some  Turkish  houses ; 
and  on  the  North  are  the  buildings  called  the  Prtetorium 
of  Pilate,  and  the  Palace  of  Herod. 

The  edifices  within  the  enclosure  consist  of  two  Tem- 
ples, or  Mosques,  called  respectively  El  Achsa  and  El 
Sachara  ;  the  former  is  divided  into  seven  aisles  by  rows 
of  cylindrical  columns,  each  16  feet  high  and  2j^diameter; 
these  support  arches  each  formed  by  two  segments  of 
circles  meeting  in  a  point  at  the  vertex,  but  the  whole 
differing  little  from  a  semicircle.  Above  the  arches  are 
walls  13  feet  high,  and  pierced  with  two  rows  of  win- 
dows ;  at  one  extremity  of  the  central  division  are  four 
piers  disposed  at  the  angles  of  a  square  on  the  plan,  and 
surrounded  by  marble  columns;  and  from  the  piers 
spring  four  arches,  above  the  crowns  of  which  is  a  cylin- 
drical tambour  82  feet  diameter,  containing  two  rows 
of  windows,  and  supporting  a  dome  in  the  form  of  a  seg- 
ment of  a  sphere,  the  interior  of  which  is  ornamented  with 
gilding  and  painting  of  that  kind  which  has  been  since 
called  arabesque.  Near  this  edifice,  and  within  the 
enclosure,  is  a  terrace  460  feet  long,  400  feet  broad,  and 


raised  6  or  7  feet  above  the  court,  from  which 
an  ascent  on  each  side  by  marble  steps :  in  the  i 
this  platform  is  situated  the  Mosque  El  Sot 
building  of  an  octagonal  form ;  and,  accordiii| 
information  given  by  the  Turks  to  Deshayes*  co 
in  its  centre  the  stone  or  portion  of  rock  on  wh 
hammed  mounted  when  he  ascended  to  Heaveo. 
this  stone,  are  four  piers  surrounded  by  coliut 
porting  an  octagonal  lantern,  and  crowned  by 
similar  to  that  of  £1  Achsa ;  this  was  formerly 
with  gilt  copper,  which  the  Caliph  El  Louid  hi 
from  a  Church  at  Balbec,  and  it  is  terminated  ■ 
a  spire  and  crescent.  The  walls  of  this  hoik 
faced  on  the  exterior  with  httle  squares  of  i 
bricks  and  marble,  and  ornamented  with  en 
and  texts  of  the  Koran ;  and  in  the  lantern  ei 
windows  of  coloured  glass.  There  is  said  U 
entrance  on  each  face  of  the  Mosque,  and  eedi  i 
is  ornamented  with  mouldings  and  columns, 
iumns  of  the  interior,  which  are  placed  on  pi 
and  crowned  by  capitals,  have  probably  been  tek 
Christian  edifices. 

We  may  add  to  the  above  account  of  the  . 
edifices,  that  there  exists  an  abandoned  Moeqw 
ingly  of  ancient  date,  near  the  walls  of  Cairo,  Ac 
to  the  description  given  by  Pococke,  it  mut  I 
sembled  that  at  Jerusalem ;  at  the  angles  ere 
pavilions  which  terminate  in  minarets,  and  elo 
face  is  a  row  of  arches  with  pointed  vertices  ;  (1 
are  crowned  with  battlements  of  a  triangvli 
having  each  side  cut  to  resemble  steps.  In  the  c 
the  building  is  a  square  tower  with  a  polygonal 
crowned  by  a  cupola,  the  form  of  which  is  that  whk 
arise  from  the  revolution  of  a  pointed  arch  el 
vertical  axis.  From  certain  inscriptions  in  the 
character,  the  origin  of  the  building  is  referred 
period  more  remote  than  the  Xth  century,  bn 
extremely  uncertain. 

Considering  the  great  extent  of  the  domin 
quired  by  the  Arabians  shortly  after  the  eatebl 
of  the  Religion  of  Mohammed,  the  magnificeno 
Courts  of  Cairo  and  Bagdad,  and  the  patron 
stowed  by  the  Caliphs  on  men  of  Science,  it  is  su 
that  so  few  public  buildings  should  remain,  the  o 
tion  of  which  can  be  referred  to  the  times  in  whic 
Princes  flourished.  We  can  hardly  ascribe  this 
to  any  devastations  produced  by  the  wars  whid 
quently  took  place  in  that  part  of  the  World  ;  foi 
the  Crusaders,  whose  conquests  did  not  extern 
beyond  the  sea-coasts  of  Syria,  and  who  akn 
Religious  motives  might  have  destroyed  the  btfil 
their  enemies,  all  other  invaders  of  the  Empire  of 
racens  were  men  of  the  same  Faith  with  themsel* 
would  naturally  consider  the  public  edifices  ere* 
the  Caliphs  as  property  common  to  all  the  M 
BCit  whatever  be  the  cause,  it  is  certain  that,  tm 
Mosques  at  Mecca  and  Jerusalem,  nearly  all 
mains  of  the  Architecture  of  the  Eastern  Saracei 
disappeared. 

Of  the  few  that  are  still  in  existence  we  mayi 
the  Tomb,  said  to  be  of  Abdallah,  one  of  the  twe 
ciples  of  Mohammed.  According  to  the  desi 
of  Cornelius  Le  Brun,  its  plan  is  a  square  of  i 
and  the  entrance  is  in  front  at  an  aperture  cov< 
an  arch  formed  of  two  segments  of  circles  me< 
a  point  at  the  top,  the  radii  of  which  are  about  e 
the  span  of  the  aperture.     If  this  Tomb  wen 
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erected  tmrncdfately  after  Ihe  death  of  Abdallah,  it  would 
nfFurd  an  important  evitlenco  in  favour  of  llie  Sarucenic 
ong'in  of  the  species  of  ardi  with  which  it  is  orna- 
rnented  ;  but  this  is  extremely  improbable. 

The  same  species  of  arch  occurs  also  in  the  Ca'^lle  of 
Oairo,  and  in  the  niins  of  aii  edifice,  in  the  same  cily, 
cnll^t^  the  Hall  ofJoseptii  ;  both  of  which  are  supposed 
to  huve  been  works  of  Saladin,  The  latter  is  a  qua- 
ijrang'ujnr  area  surroniKkd  by  inll  columns  of  por|ibyry, 
or  g-rainle*  wilhonl  bases,  but  huviof^  circular  phnths  ; 
the  capitals  resemble  Ihose  of  the  Corinllvian  Order,  but 
^re  tnore  simple  ;  and  from  them  spring"  arches  with 
pointed  tops,  like  that  above  mentioned.  The  uncer- 
tainty, however,  respecting  the  period  durinci;'  which 
th^se  edifices  were  erected,  does  not  permit  us  to  consi- 
der them  as  aflbrdingf  any  data  by  which  to  determine 
l.h^  antif|uity  of  the  pointed  arch  ;  a  member  whiclu  as 
ive  shall  presently  see,  forms  so  distirig-nislied  a  feature 
III  the  Architecture  of  Europe  during  what  are  called  the 
JVJ  iddle  Ages. 

The  Empire  of  the  Saracens  extended  from  the  banks 
ttC  the  Indus  to  the  Western  extremity  of  Europe,  and 
it  is  a  remarkable  circtimstance  that  the  most  splendid 
Bp^^ciinens  of  iheirArehilecture  should  be  found  so  remote 
from  the  seat  of  their  fiovcrnment  us  Spain ;  in  fact, 
til e^  principal  buildinpj  from  which  we  derive  our  know- 
iedi^e  of  the  Arabism  Architecture  is  the  Mosque  at  Cor- 
dova, for  a  description  of  which  we  are  indebted  to  Mr. 
S^ inhume.  It  was  bea^un  in  the  year  786  by  Abdoul- 
laliam,  Kingf  of  the  Moorish  dominions  in  Spain  ;  and 
the  style  of  it  was,  no  doubt,  copied  from  such  Arabian 
buildings  as  existed  at  that  time  in  the  East.  It  is  a 
kr^  rectanpfular  edifice,  510  feet  long:  from  East  to 
West  and  420  feet  broad,  and  is  divided  into  two  parts 
^  a  wall  parallel  to  its  greatest  length.  The  Northern 
part  is  an  open  court  in  which  the  worshippers  per- 
foniied  their  ablutions  previously  to  their  entrance  into 
*^»e  body  of  the  Temple  ;  its  len|^th  from  East  to 
*^ef%t  is  equal  to  that  of  the  whole  buildinfj^  and  its 
w^adth  is  240  feet;  a  covered  colonnade,  2b  feet  wide, 
^*ti sirring:  of  sixty-two  pillars,  occupies  three  of  its 
^'^es  in  the  interior,  and  on  the  fourth  is  the  wall 
»»efore  meritionedt  in  w^hich  are  several  doors  commuiu- 
*^*>ng  with  the  other  part,  wliich  may  be  considered 
**  ihe  main  body  of  the  Mosque* 

This  hitter  part  is  divided  into  seventeen  aisles  by  nearly 
Jithousand  cohunns  of  various-coloured  marble,  disposed 
in  raws  extending;^  from  East   to  West,  and  about  20 
"^t  asunder.     Of  these  rows  there  are  two,  consisting 
^  colomnii  attached  one  lo  eacli  face  of  a  square  pier, 
^«S€  cross  each  other  at  right  an^rfes,  and  divide  Ihe 
"<i^t^ue  into  four  rectangular  portions^  three  of  which 
Were  allotted  to  the  populace,  and  the  fourth,  which  was 
t^€  8outh-Eastern  quarter,  contained  apartments  for  the 
Prtests  and  Nobility,  and  the  thrones  of  the  Caliph  and 
Muili.     All  the  columns  are  about  18  inches  diameter, 
WU  they  are  not  of  the  same  heip^hl,  and  seem  to  have 
been  taken   from  Roman  buildings,  which,  probably ^  at 
a  niore  ancient   time,  existed  in   the  neighbourhood  ; 
those  which  were  found  too  long  for  the  purpose  had 
their  bases  cut  off,  in  order  to   reduce  them  to  the  re- 
curred size  ;  others,  which  were  too  short,  weie  length- 
coed  by  giving  them  tail  capitals,  ctit  to  resemble  those 
Df  Corinthian  columns,  but  badly  executed-    The  aisles 
are  covered  by  low  vaults,  aiul  an  arch,  in  the  form  of 
»  segment  of  a  circle,  springs  from  the  top  of  every  two 
CoJumns  in  the  direction  of  the  length  of  the  building, 
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The  interior  receives  Uglit  chtefly  from  the  doorways,     Part  If. 
and  from  apertures  in  the  roof.  v^-^^,--,^ 

The  exterior  walls  of  the  Mosque  nre  plain,  and  the 
roof  is  hid  from  view  by  b&tilements  cttt  in  the  shajie 
of  steps.  The  Eastern  wall  is  supported  by  btittresses, 
and,  on  this  front,  are  several  semicircular- headed  win* 
dows,  with  archivolts  sprinp^ing  fnmi  short  pilasters  or 
C(»lumris,  approaching  tlie  Tuscan  form  ;  some  of  these 
windows  are  double,  and  consist  of  two  semicircular- 
arched  tops,  which  rest  upon  three  short  pillars.  The 
doorway  is  crowned  by  an  arch  composed  of  two  seg- 
ments of  circles  meeting  in  a  point  at  top,  and  con- 
tinued below  the  horizontal  line  passing  ihroufrli  their 
centres  ;  so  that  the  aperture  at  the  foot  of  Ihe  arch 
is  less  in  breadth  than  at  some  distance  above  ft ;  a 
form  which,  though  not  always  assumed  by  Moorish 
arches,  has  never  been  employed  in  those  of  any  other 
people 

At  Gerona,  in  Catalonia,  are  the  remains  of  an  Ara-  Batli  at 
bian  Bath,  of  considerable,  though  imcertain  antiquity,  ^^ron*. 
but  deserving  mention  in  this  place,  as  it  is  the  only 
known  example  of  a  species  of  building  which  must 
have  licen  as  nenerally  constructed  by  the  Arabians  as 
by  the  Greeks  and  Homans.  It  consists  of  a  square 
apartment,  having  in  the  centre  a  space  enclosetl  by  a 
low  octagonal  wall,  on  the  periphery  of  which  were  placed 
eight  columns,  with  capitals  resembling  those  employed 
in  the  ancient  Egyptian  Architecture,  From  these  ca- 
pitals spring  eigln  arches  in  the  form  of  segments  greater 
than  seoiicircles ;  a  kind  of  arch  which,  from  its  resem- 
blance to  a  horse-shoe,  is  generally  calltd  by  that  name. 
These  support  an  octagonal  wall,  from  which  spring 
cylindrical  vaults  to  the  lour  sides  of  the  apartment,  and 
to  four  faces  formed  diagonally  at  its  interior  angles. 
Above  the  wall  is  an  open  lantern  formed  by  eight  short 
columns,  which  support  an  octagonal  cupola  with  a 
pointed  vertex.  In  one  of  the  sides  of  the  room  are 
recesses,  the  entrances  to  which  arc  crowned  by  pointed 
arches. 

We    may  conclude    this   account   of  the    Saracenic  The  Alham- 
buildings  by  a  reference  lo  the  description  of  the  Al*  ^a  ai  Gre- 
iJAMRA,  or  Palace   of  the  Moorish  Princes  of  Gremida,  °^^' 
given  in  our  Mi$Cfliafteous  Divhion,  ad  v.     This  edifice, 
though  it  was  not  erected  till  near  the  endof  the  Xlllth 
century,  appears  to  have  been  built  according  to  the 
same  style  as  the  earlier  works  of  the  Arabians,  but  with 
a  greater  degree  of  ornament. 

Elevations  of  a  column  and  one  of  the  arches  in  the 
Court  of  the  Lions  there  described,  are  given  in  pL  sv. 

The  Arabian  or  Saracenic  Architecture  seems  to  Charieter 
have  ofidcrgone  some  change  during  the  time  ju  ^^l"  i^n^  J^^ra- 
which  that  people  enjoyed  a  poliiical  existence.  The 
style  of  the  original  examples  has  some  resemblance 
to  that  which  prevailed  in  the  Byzantine  Empire-  The 
cupolas  formed  in  the  earliest  buildings  are  probably 
copies,  on  a  small  scale,  of  tijosc  which  crown  the 
Church  of  Sancla  Sophia;  and,  of  Ihe  columns 
whiLh  were  employed  in  the  same  buildings,  those  not 
actually  taken  from  edifices  of  more  ancient  date,  were 
furmed,  though  rudely,  in  imitation  of  such  as  had  been 
executed  by  Roman  artists.  Tl^e  later  style  of  the 
Arabians  seems  to  be  distinguished  by  cupolas  formed 
of  portions  of  cylinders  springing  from  a  square  cr  oc- 
tangular liase,  and  meeting  in  a  point  at  lop,  like  what 
are  called  cIoit=lered  vaults  ;  by  arches  in  the  form  of 
segments  greater  tlian  semicircles;  by  slender,  square 
minarets,  terminating  in  a  ball,  or  pine-apple  ;  and  by 
3u 
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Archittc*  the  painted  tilet  and  mosuc  work  with  which  the  walls 
tun.      of  the  building  were  coYered. 

The  buildingfs  we  hare  described  are  those  which 
have  first  given  us  occasion  to  introduce  the  cuspid 
arches,  or  Uiose  formed  by  segrments  of  circles  meeting 
in  a  point  at  the  vertex ;  and  could  we  be  certain  that 
they  were  constructed  at  the  time  of  the  erection  of  the 
oldest  buildings  in  which  they  are  found,  there  would  be 
no  hesitation  in  admitting  that  they  are  the  originals  of 
that  kind  of  aroh  which  from  the  Xlth  to  the  XVIth 
century  prevailed  almost  universally  in  Europe.  Con- 
siderable doubt,  however,  is  thrown  by  travellers*  on 
the  antiquity  of  those  arches,  and  it  is  generally  believed 
that  the  date  of  their  construction  is  posterior  to  that 
of  the  buildings  themselves ;  and,  consequently,  they 
afford  no  proof  that  the  Arabians  have  a  just  claim  to 
the  invention  of  the  pointed  ardu  With  respect  to 
those  of  the  horse-shoe  form,  there  is  little  difficulty  in 
admitting  that  they  may  have  been  the  inventors  of  it, 
as  no  example  of  a  precisely  similar  form  is  to  be  found 
in  any  part  of  Europe,  except  Spain.  This  construe 
tion  must  have  originated  in  the  mere  love  of  novelty ; 
for  the  least  attention  to  its  form  will  show  that  it  does 
not  possess  the  essential  property  of  an  arch,  stability, 
since  the  pressure  in  the  direction  of  the  curve  is  entirely 
unresisted  at  the  foot ;  and  therefore,  the  wall  over  the 
aperture  is  prevented  from  falling  only  by  the  means 
employed  to  bind  togrether  the  stones,  both  in  the  arch 
and  the  wall  above  it. 

In  Saracenic  arches  we  find  the  adjacent  sides  of  the 
▼oussoirs  cut  in  notches,  like  the  teeth  of  a  saw,  the 
projections  of  one  fitting  the  rentrant  parts  of  the  other ; 
a  construction  which  indicates  an  apprehension  on  the 
part  of  the  builders  that  plain  sides  would  not  have  had 
sufficient  divergency  to  permit  the  blocks  to  keep  their 
places.  But  this  serrated  form  subsequently  became  a 
apecies  of  intricate  scarfing,  the  projections  and  the  cor- 
responding notches  being  cut  in  the  form  of  complex 
curvilinear  mouldings;  these  might  have  been  intro- 
duced merely  for  the  sake  of  ornament ;  but  it  is  also 
possible  that  it  was  intended  to  unite  all  the  voussoirs 
together,  so  as  to  constitute  an  archivolt  capable  of 
standing  vertically  without  any  lateral  pressure ;  this, 
In  the  horse-shoe  form,  must  have  been  an  oljject  of  im- 


portance, as  there  is  nothing  to  counteract  the  iawmtd 
pressure  at  the  lower  extremities  of  the  arch. 

The  Moorish  arches  about  a  doorway  are  frequently 
ornamented  in  the  most  splendid  manner  ;  the  iaces  of 
the  voussoirs  are  marked  with  arabesques*  and  sur- 
rounded by  a  moulding,  which  is.  not,  in  general,  con- 
centric with  the  intrados ;  the  whole  is  enclosed  in  a 
rectangular  panel,  the  moulduigs  and  suxfaice  of  which 
are  elegantly  enriched  with  scrolls  and  foliage;  and 
commonly,  the  foot  of  the  arch  rests  on  a  small  column 
on  each  side  of  the  aperture.     In  pL  xv.  is  given  an 
elevation  of  part  of  the  highly  ornamented  entrance  to 
the  Sanctuary  of  the  Koran  in  the  Mosque  at  Coidova ; 
this  may,  perhaps,  be  considered  as  the  richest  sample 
of  the  manner  in  which  the  Arabian  artists  eosbelliihed 
their  edifices. 

The  Religion  of  Mohammed  forbidding  the  leprmsnti 
tion  of  animals,  the  sculpture  of  the  Arabians  roiwiiti 
of  foliage,  or  texts  of  the  Koran  inscribed  on  the  walk* 
To  the  first  they  gave  every  variety  of  form  thai  Use 
most  fertile  imagination  could  devise;  and  hence,  all  4 
naments  of  a  fantastic  character  have,  from  this 
obtained  the  name  of  Arabesque  or  Jlforetgiic 

M.  Durand  observes  that  the  Mosques  of  the  i 
contain,  in  a  quadrangular  enclosure,  an  ironnenie  qii 
tity  of  columns  ranged  in  files  like  pfamtationa  of  I 
among  which  the  people  might  eiyoy  that 
which,  in  the  climates  of  the  East  and  South,  ^ 
to  be  obtained  in  the  open  air ;  and  M.  Cli 
perceives,  in  the  heavy,  majestic,  and  durable  stfli  ^ 
Egyptian  Architecture,  the  germ  of  the  light  SauMi' 
he  considers  the  minarets  as  imitations  of  obriiaka; 
arabesques  as  hieroglyphics  painted  instead  of  i 
lured  ;  and  he  gives  the  Temples  of  Egypt  aa  4 
of  the  forests  of  columns  composing  the  inleiior,! 
bearing  the  flat  roofs  of  the  Arabian  Mosques.    But       i 
may  be  observed  that,  with  this  sort  of  lieeascw  no  ASj 
fioulty  need  be  experienced  in  justifying  any  h^fpothe^^i^ 
whatever. 

The  minarets,  or  lofly  slender  turrets,  which  alwj^^yq 
accompany  the  Religious  edifices  of  the  MTrhnmmi^^Mi  t 
are  supposed  by  D'Uerbelot  to  have  been  first  ertt^^jtd 
by  the  Caliph  Walid  about  the  beginning  of  the  VIC  Jib 
century. 
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North  of  Europe  from  theXIIIth  century,  arc  probably 
modified  imitations  of  the  Cathedrals  of  Germany  and 
Prance.  The  Architecture  of  these  buildings  may  have 
been  introduced  into  Italy  by  the  power  of  example* 

and  in  spite  of  the  monuments  of  Roman  Art  on  which 

of  the  North-  the  taste  of  the  Italians  had  before  been  formed.     But 
ernArcbi-     these  monuments  beinc^  far  more  numerous  in  Italy 
than  in  the  North  of  Europe,  it  is  easy  to  perceive  that 
such  a  predilection  for  the  antique  would  exist  in  the 
former  Country,  that  the  Northern  style  would  hold  but 
a  subordinate  rank.     And  when,  at  the  revival  of  the 
Arts,  the   Roman    Architecture    was   more   diligently 
studied  in  Italy,  it  became  a  standard  for  the  buildings 
subsequently  erected  in  that  Country,  and  the  Architec- 
ture of  the  Dark  Ages,  which  appeared  to  be  a  corrup- 
tion of  the  former,  was  held  in  contempt.     Finally,  in 
the  XVIth  century,  the  artists  of  Italy  succeeded  in 
bringing  the  Architecture  of  the  rest  of  Europe  within 
the  pale  of  the  Roman  school. 
Impropriety      The  style  of  building  which  prevailed  in  Europe  from 
GothV*™'  the  fall  of  the  Roman  Empire  till  the  XVIth  century  is 
^^'        classed  under  the  general  name  of  Gothic,  as  if  it  had 
been  invented  or  introduced  by  the  Goths  in  thediflTerent 
Countries  which  they  conquered.     Nothing,  however,  it 
must  be  owned,  is  more  erroneous  than  such  an  opinion ; 
for  the  Barbarians  who  overwhelmed  the  Empire  do  not 
appear  to  have  had  either  the  inclination  or  the  means 
to  execute  any  one  of  those  works  which  are  called  by 
their  name.      Indeed  History  informs  us  that  when  the 
Goths  adopted  the  Religion  and  the  manners  of  the 
polite  Nation  which  they  had  subdued,  they  adopted 
also  its  style  of  Architecture,  and  built  Churches  accord- 
ing to  the  examples  which  they  saw  in  Rome ;  which  they, 
most  probably,  would  not  have  done  had  they  possessed 
any  thing  like  a  style  of  building  peculiar  to  themselves, 
and  Sara-         It  has  been  proposed  to  apply  the  term  Saracenic 
cenic  Archi-  Architecture  to  that  style  which  prevailed  in  Europe 
tnr  nr*         ^^^  ^^^  ^^j^  ^^  ^^^  XVIth  ccutury  ;  from  an  opinion 
that  its  principal  features  were  derived  from  those  em- 
ployed in  the  Architecture  of  Syria  and  Egypt  about  the 
commencement  of  that  period.     This  opinion,  and  with 
it  the  name,  is  now  abandoned.     It  is   true  that  the 
Arabs  or  Saracens  brought  a  particular  style  of  building 
into  the  South  of  Europe,  which,  no  doubt,  was  either 
identical  with,  or  a  modification  of  that  which  had,  per- 
haps,   long   prevailed   in  the  East;  but  the   Arabian 
Architecture  differs  considerably  from  that  which  pre- 
vailed in  the  North  of  Europe  at  the  same  time,  and 
the  latter  appears  to  have  been  a  gradual  developement 
of  some   preexisting  mode,  which  would    not  be  the 
case  if  it  had  been  adopted  at  once  from  that  of  the 
Orientals. 

The  Architecture  of  the  Middle  Ages,  and  the  Chris- 
tia7i  Architecture,  are  terms  which  have  been  also  ap- 
plied to  the  class  of  buildings  now  under  consideration  ; 
but,  though  not  destitute  of  propriety,  they  are  yet  liable 
to  some  objections.  The  first  because  .its  application 
will,  in  the  course  of  time,  cease  to  be  just ;  as  the  period 
of  its  existence  will  not  be  a  Middle  Age  for  a  remote 
posterity.  And  with  respect  to  the  other  term,  it  may  be 
thought  to  comprehend  too  much,  for  the  sacred  buildings 
of  the  Christians  have  not  been  confined  to  this,  nor  to 
any  other  particular  style  ;  they  were  first  constructed 
in  the  manner  which  prevailed  in  Italy  when  the  Arts 
were  at  alow  ebb,  and  subsequently  in  imitation  of  the 
purest  style  of  the  edifices  of  Rome  and  Greece. 
To  the  Architecture  of  Europe  in  the  period  before 
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mentioned,  the  term  Gothic  seems  to  have  been  given 
by  those  professional  men  who  have  since  laboured  to  ' 
revive  the  Architecture  of  ancient  Rome,  as  a  mark  of' 
reproaeh,  indicating  that  it  was  as  destitute  of  architeo-  J| 
tonic  merit  as  the  Goths  were  of  Science  ;  and  though  q 
those  persons  probably  were  mistaken,  and  their  cenaiue  d 
too  severe,  yet,  as  the  term  has  now  become  gfeneraU  it 
will  answer  the  purpose  of  distinction  as  well  as  any 
other  ;  and  may,  therefore,  be  employed,  provided  we 
agree  to  consider  the  style  to  relate  to  the  Gk>th«  no 
otherwise  than  as  the  first  specimens  of  it  existed  in 
Europe  about  the  time  when  that  people  performed  an 
important  part  on  the  same  theatre. 

The  division  which  the  Italians  made  of  the  general  IM 
Gothic  style  seems  sufliciently  proper^  and  abows*  at  ^ 
the  same  time,  the  Countries  in  which  the  distinguishing  \^ 
characters  originated.  That  particular  style  which  pi^ 
vailed  in  the  North  of  Italy,  they  called  Lombsid 
Gothic,  Gotico  Italico;  that  which  prevailed  on  tiie 
North  of  the  Alps,  they  called  German  Gothic,  <Miee 
Tedesco  ;  'and  that  in  Spain  and  some  other  Countricit 
they  called  Arabic  or  Moorish  Gothic,  Gotico  Mormeo* 
In  England,  where  different  styles  prevailed  at  different 
times,  and  the  features  of  each  are  strongly  marked*  it 
is  considered  as  of  three  kinds  ;  viz,  the  Saxon  and^or- 
man  Gothic,  the  full  or  simple  Gothic,  and  ihtfloni 
Gothic.  This  last  style  had  hardly  arrived  at  perredion 
when  taste  suddenly  made  a  revolution  in  favour  of  the 
ancient  Roman  style,  and  the  Gothic  Architecture  was 
completely  abandoned.  A  different  classification  has 
been  made  of  the  ancient  English  Architecture  by  soma 
writers  on  the  subject.  The  Saxon  is  considered «s  a  style 
distinct  from  the  Norman ;  and  that  which  succeeded* 
and  which  is  designated  by  the  general  term  GolAiic,  is 
divided  into  iXie  lancet-arch  Gothic,  the  complele  Gothie, 
the  ornamental  Gothic,  and  the^ortd  Gothic ;  but  tlw 
Norman  style  seems  to  be  only  a  modification  of  the 
Saxon  ;  and  the  epithets  applied  to  the  others  suffi- 
ciently indicate  that  these  differ  only  in  the  degrees  of 
ornament  applied  to  the  same  or  similar  features ;  and, 
therefore,  that  the  distinctions  are  hardly  necessary. 

It  is  probable  that  between  the  Vltb  and  Xth  cen- 
turies, the  Ecclesiastical  edifices  of  Italy  were  imitations 
either  of  the  ancient  Basilics,  or  of  the  Cathedral  at 
Constantinople,  and  the  few  remaining  Churches  of  that 
time  have  evidently  been  formed  upon  the  model  of 
the  last-mentioned  building ;  hence  these  edifices  are 
considered  as  belonging  to  the  Comtantinopolitan^  or, 
as  some  call  it,  the  Greco-Italico  style.  Afler  the 
Xth  century,  the  characters  of  the  Eastern  and  Western 
basilican  Churches  seem  to  have  been  united,  and  the 
style  thence  resulting  is  that  which  is  usually  desig- 
nated the  Lombard  Gothic. 

The  greatest  of  the  Italian  Churches  built  in  the  Con-  Cia 
stantinopolitan  style,  is  the  Cathedral  of  St.  Mark,  at^- 
Venice,  which  is  said  to  have  been  erected  in  the  IXth    '  * 
century  by  a  Greek  artist  whose  name  is  unknown.    Its 
plan  is  that  of  a  Greek  cross,  and  each  arm  is  roofed 
with  a  hemicylindrical  vault ;  these  meet  in  the  centre 
of  the   building,    and   terminate  in  four   semicircular 
arches  on  the  sides  of  a  square  about  42  feet  long  in 
each  direction.     From  the  angles  of  the  piers  between 
these  arches  rise  pendentives,  similar  to  those  of  Sancta 
Sophia,  and  terminating  at  top  in  a  circle  which  forms 
the  base  of  a   cylindrical  wall ;  in  this  is  contained  a 
row  of  windows  to  give  light  to  the  interior,  and  on  it 
is  raised  the  central  or  principal  dome,  which  is  of  a 
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hemispherical  form.  The  Church  h  divided,  loog'Uu- 
dinally  and  transversely,  l»y  rows  ofcokimns  siipportitifr 
semicircular  arches  ;  and  the  aisles  of  the  body  ot"  Ihe 
buildinj^  and  of  the  transept  intersect  each  other  in 
four  places  about  the  centre  of  the  cross;  over  these 
intersections  are  constructed  domes  similar  to  that 
of  the  centre,  but  smaller,  so  that  there  are  five  domes 
on  the  roof  of  the  Catfiedral ;  the  exteriors  of  the  domes 
are  covered  with  lead  and  surmouiUed  by  crosses. 

The  ra<;ade  of  St»  Mark  consists  of  three  stories :  in 
the  centre  of  the  lower  one  is  the  entrance,  which  is  co- 
vered by  a  great  semicircular  arch,  and  on  each   side 
are  two  other  arches  of  the  same  form  ;  all  these  have 
plain   arrhivolts^  which  spring:  Irom  the  upper  of  two 
Orders  of  columns  placed  one  above  another.     At  each 
eilrennily  of  the  facade  is  a  square  tower,  in  each  face 
of  which  is  an  arch,  supported  also  on  tlie  upper  of  two 
Orders  of  columns.     Over  the  lower  arcade  is  an  open 
platform,  with  a  balustrade  which  is  continued  round  the 
fiterior  of  the  Church  ;  in  front  of  this  plat  form »  and 
wcupying  the  centre  of  the  far^ade,  nre  the  tour  famous 
i)o rses  of  Corinthian  metal,  which  once  belonged  to  the 
Afxrh  of  Nero. 

The  second  slory  contains  four  blank  semicircular 

arcties,  placed  two  on  each  side  of  a  central  aperture, 

wtiieh  is  higher  than  the  fonr  arches  and  forms  a  win- 

df>wr;  all  of  them  are  covered  by  pediments  in  the  Ibrm 

or     curves   of  contrary   tlexyre,  and  ornamented   with 

folifft^e;  and  over  the  spandril  between  every  two  arches 

is  a.   turret  terminating-  in  a  small  pyramid  or  pinnacle. 

^      TKe  building^  has  undergone  many  alterations  since  its 

r       originttlcanslruction,  and  the  ornaments  just  mentioned 

ai^e   certainly  of  much  later  date  than  the  rest  of  the  edi- 

fici*,      The  general  style,  however,  seems  to  have  been 

k      eoti^aatly  preserved. 

^   -    Tlie  Campanile  or  Bell-tower  of  St,  Mark,  which  was 

^jH  by  Buono,  an  Italian  architect,  in  1154,  is  a  brick 

5^'ilciin^,  the  plan  of  which  is  a  square,  40  feet  in  extent 

?*  ^^ch  direction,  and  which  rises   to  the  height  of  330 

j^^l     It  is  celebrated  for  its  streng^th  and  firmness*  not 

^y^^^E  declined   from   a  vertical  position   as  so  many 

•"Or  similar  building^s  in  Italy  have  done. 

'     \r      V  Certosa,  one  of  the  Islands  of  the  Lagtine  at 

'^^ice,  is  a  Church,  erected^  as  appears  by  an  inscrip- 

^*^n,  in  1108,  which  on  account  of  its  g^reat  antiquity, 

^^*^    for  a   certain  singularity  in  its  interior,  deserves 

b«  mentioned  in  this  place.     The  plan  is  a  simple 

P^*^llelogram,   having   no    transet)ts,   but   at  one    end 

^^  a    hemteyclc  or  semicircular  recess»    in    the   centre 

*He  curvature  of  which  is  the  altar ;  concentric  with  the 

^rve  of  the  wall*  and  risin^^  gradually  towards  it,  are 

'^'^s  of  seats  like  those  of  a  Theatre.     A  flii^ht  of  steps 

^^^Ooeeds  from  the  back  of  the  altar,  in  a  direction  pa- 

^^n^l  to  the  sides  of  the  building,  to  the  level  of  the 

i^^r^rmoftt  seat,  where  was  situated  the   throne   of  the 

|^-'^'»op*      The  body  of  the  Church  is  divided  longitu- 

I      "'^'^'^y  into  three  parts  by  two  ranges  of  columns  which 

L/|^ Import  arches  talkr  than  semicircles,  the  curvature  of 

|-»  ^^   ^rchivolt  commencing  at   a   small  distance  above 

rlT**"  ^«pilals.     The  height  of  the  throne  is  such  that, 

"^^^i  the  Bishop  was  seated,  his  head  must  have  been 

**»J^  'evel  with  the  tops  of  the  same  columns. 

^     \^^^  Church  of  St.  Vitale  at  Ravenna,  which  was  built 

^'"^'^©bly  about  t!ie  same  time  as  that  of  St.  Mark,  is 

^^  ^^H  y  in  the  same  style.     The  exterior  walls  are  formed 

^••P*K^  a  regular  octagon,  the  diameter  of  which  is  128  feet ; 

**^«lii  these  are  eight  piers  disposed  at  the  angles  of  an 


octagon  concentric  with  the  former^  and  54  feet  in  extent  P*rt  HL 
from  one  side  to  that  opposite.  The  height  of  these  jiiors  ^^^**-^"*^ 
is  55  feet;  above  them,  and  crowning  the  vvliole  edi- 
fice, is  a  liemispherical  vault  covered  by  a  conical  roof 
of  timber  This  dome  is  remarkable  for  the  spandrils 
being  filled  with  empty  vases  of  potters'-clay,  and  round 
the  exterior  of  its  base  are  semicircular- headed  win- 
dows, each  of  which  is  divided  into  two  apertures  or 
similar  forms.  Between  every  two  piers  is  a  hemicylin- 
drical  recess  fortned  on  each  side  of  the  octagon*  and 
covered  by  ahaII-dome»  the  vertex  of  which  is  48  feet  from 
the  pavement ;  each  of  these  recesses  contains  two  win- 
dows divided  into  three  parts  by  two  Corinthian  columns 
supporting  semicircular- headed  arches.  Between  the 
piers  and  the  exterior  walls  of  the  buitdtng  are  two  cor- 
ridors surrounding  the  whole,  one  above  another,  and 
each  covered  by  a  hemicylindrical  vaulting.  The  upper 
corridor  has  a  sloping  roof  of  timber  above  the  vault. 

The  Church  of  St.  Anthony,  at  Padua,  is  in  a  mixed  ofStAn- 
Gothii!  style,  and  is  crowned  by  domes  hke  that  of  St.  t^uny,  »i 
Mark;  but  this  building  is  particularly  disthiguished  fur  '^'*^"'*' 
two  slender  towei*s  or  minarets,  which  give  it  mucli  the 
air  of  a  Saracenic  edifice. 

The  Cathedral  at  Pisa,  with  the  Baptistery  and  Belfry  The  Caibc* 
belonging  to  it,  form  a  group  of  buildings  not  only  the  dralitPiia. 
finest  in  Italy*  but  possessing  in  an  eminent  degree  those 
features  which  particularly  distinguish  the  Lomhard- 
Gothicst}le  of  Architecture,  and,  Iherefore,  claim  a  par- 
tic  idar  descrijition.  The  Cathedral  was  built,  in  1016, 
by  Buschetto,  a  Greek  or  Italian  artist,  for  it  is  uncertain 
which  ;  its  plan  resembles  a  Latin  cross,  of  which  the 
principal  pari  is  304  feet  long,  and  107  feet  wide  ;  ami 
the  transverse  branch  is  234  feet  long, and  55  feet  wide. 
The  former  is  divided  longitudinally  into  five  part^,  of 
which  the  grand  nave  is  40  feet  broad,  and  12 S  feet 
high  ;  this  is  separated  from  the  nearest  lateral  aisles 
by  twenty-four  Corinthian  columns  of  Oriental  granite^ 
of  which  there  are  twelve  on  each  side.  Semicircular 
arches  sf)ring  from  the  capitals,  and  carry  smaller 
columns  j'orming  the  front  of  an  upper  gallery  appro- 
priated to  the  women.  The  columns  which  separate 
the  lateral  aisles  are  smaller  than  those  of  the  nave,  but 
are  raised  on  pedestals  to  an  equal  height,  Ihe  nave 
is  roofed  witli  timber,  but  the  aisles  are  vaulted  and 
painted.  The  transept  is  composed  of  a  nave  107  ftet 
high,  and  two  aii^ies,  each  60  feet  high,  and  furmed  by 
columns  of  the  same  size  as  those  of  the  aii*!es  before 
mentioned.  In  the  intersection  of  the  naves  are  four 
pillars  supporting  four  great  arches,  above  which  is  a 
polygonal  wall  adorned  with  eighty  eight  columns  sup- 
port! jtg  arches,  and  on  tliis  rests  a  corona  of  marble  ; 
above  the  corona  is  a  cupola  70  feet  high,  the  interior  of 
which  is  lighted  by  one  hundred  windows  The  exterior 
of  the  wall  on  which  the  cupola  is  built  is  ornamented 
with  two  tiers  of  arches,  of  which  those  in  the  upper 
tier  are  small  and  crowned  with  decorated  pediments 
with  pinnacles  between  them  ;  but  these  are  probably 
of  later  dale  thaii  the  original  structure. 

The  Western  facade  consists  of  five  stories  ;  the  lower 
one  is  composed  of  seven  arches  supported  by  six  Co- 
rinthian columns  and  two  ]jilai^ters  ;  the  second  contains 
nineteen  arches,  supported  by  eighteen  columns  mid 
two  pilasters;  the  third  has  nine  arches  in  the  centre, 
all  of  equal  height;  but  on  the  right  and  left  of  these, 
where  the  faqadc  is  limiied  by  the  sloping  ro4>f  of  the 
gallejies  over  the  aisles  of  the  nave,  are  columns  whicli 
diminish  in  height  according  to  the  inclination  of  the 
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roof.  The  wnRs  of  the  central  division  of  the  nave  are 
carried  vertically  above  the  level  of  these  roofs,  and 
terminate  in  a  roof  with  sloping  sides,  forming  a  longi- 
tudinal ridge  in  the  middle,  and  the  corresponding  part 
of  the  f^ade  is  ornamented  with  two  tiers  of  arches, 
supported  by  columns  as  in  the  tiers  below ;  the  arches 
in  the  upper  tier  are  supported  by  columns,  which  also 
diminish  from  the  centre  towards  the  extremities,  on 
account  of  the  inclination  of  the  sides  of  the  roof.  The 
sloping  sides  of  the  pediment  or  gable  are  ornamented 
with  foliage,  supposed  by  Dr.  Milner  to  have  l>een 
added  when  the  Cathedral  was  repaired  af\er  the  fire  of 
1569,  which  burned  down  the  roof  from  the  cupola  to  the 
Western  end.  The  arches  and  columns  in  the  lowest  tier 
of  the  fat^ade  are  attached  to  the  wall,  but  all  those 
above  are  detached  from  it,  and  have  a  narrow  open 
gallery  in  their  rear. 

Along  the  exterior  of  the  walls  of  the  nave  and  tran- 
sept are  three  tiers  of  attached  arches  and  pilasters,  cor- 
responding in  situation  with  the  lower,  the  second  and 
fourth  tiers  of  the  fa^de.  In  the  middle  of  the  Eastern 
end  of  the  Cathedral  is  a  semicircular  projection  towards 
the  exterior,  ornamented  with  three  tiers  of  arcades  corre- 
sponding also  with  those  of  the  Western  front ;  this  pro- 
jection terminates  at  the  height  of  the  roof  of  the  aisles, 
above  which  this  face  of  the  building  is  flat;  it  is  orna- 
mented with  two  tiers  of  arches,  and  terminates  in  a 
gable.  Similar  projections  are  formed  at  the  extremi- 
ties of  the  transepts.  The  whole  edifice  stands  on  a 
basement  which  is  ascended  by  five  steps.  In  pi.  xvi. 
is  a  perspective  view  of  this  Cathedral.  See  also  a 
superb  Work  on  the  Architecture  of  the  Middle  Ages, 
by  Cre«y  and  Taylor. 

The  Baptistery,  which  was  begun,  in  1152,  by  Diotti 
Salvi,  is  a  cylindrical  building  of  marble,  129  feet  in  dia- 
meter, and  raised  on  three  steps.  On  the  exterior,  are 
two  Orders  of  Corinthian  columns  engaged  in  the  wall, 
and  supporting  semicircnlar  arches  ;  the  columns  of  the 
upper  Order  are  more  numerous  than  those  of  the 
lower,  each  arch  below  bearing  two  columns  above  it 
Between  every  two  arches  of  the  upper  row  is  a  pinna- 
cle ;  above  each  arch  is  a  sharp  pediment  enriched  with 
foliage,  and  over  these  is  a  horizontal  cornice  surround- 
ing the  building.  Above  the  second  story  is  a  cylin- 
drical part  ornamented  with  semicircular  arches,  crowned 
by  pediments  ;  and  between  the  arches  are  pilasters 
which  carry  a  horizontal  cornice  like  the  former ;  over 
this  is  a  pear-shaped  cupola,  179  feet  high,  and  covered 
with  lead.  The  convex  surface  of  the  dome  is  divided 
by  twelve  ribs  of  copper  which  unite  at  the  vertex,  and 
these  are  ornamented  with  knots  of  foliage,  or,  as  they 
are  called,  erockds,  executed  in  marble  ;  between  every 
two  ribs  are  windows  ornamented  with  little  columns 
and  terminated  by  small  open  pediments.  Tlie  whole 
forms  a  mixture  of  the  round  and  pointed  styles  of  orna- 
ment ;  the  features  of  the  latter,  ri*.  the  pinnacles  and 
pediments,  are  generally  supposed  to  have  been  intro- 
duced subsequently  to  the  oriprfnal  construction  of  the 
edifice ;  but  this  seems  doubtful,  except  so  far  as  con- 
cerns the  decorations  which  accompany  them. 

The  dome  is  double,  being  composed  of  two  shells, 
and  the  interior  one  is  a  frustum  of  a  pyramid  of  twelve 
sides  ;  its  upper  extremity  forms  a  horizontal  polygon, 
which  is  finished  with  a  small  parabolic  cupola,  having 
twelve  small  marble  ribs  on  the  exterior.  The  outer 
vault  is  of  brick,  of  a  hemispherical  form,  terminating 
above  at  the  base  of  the  small  cupola,  which,  lik«  a 


lantern,  stands  over  the  aperture.  The  heiglit'of  Um 
cupola  from  the  pavement  is  102  feet.  The  eatranoe  to  n< 
the  Baptistery  is  by  a  grand  doorway,  and  then  ia  «« 
interior  descent  by  three  steps  round  the  building  $  |1m 
space  between  the  steps  and  the  wall  was  for  the  aooom* 
modation  of  the  persons  aasembied  to  witness  die  ecn» 
mony  of  baptism. 

Round  the  interior  circumference  of  the  Baptistcrj  is 
an  aisle  or  gallery,  formed  by  eight  granite  coluauis  mmi, 
four  piers,  from  which  spring  semicircular  aiches  SDp- 
porting  an  upper  gallery ;  above  tliis  tier  of  arcbaSi  svs 
twelve  piers,  on  which  rest  the  semicircular  aiches  9m^ 
porting  the  pyramklal  dome.  On  the  ground  story  eie 
four  entrances,  and  between  each  two,  on  the  exterioi; 
are  five  columns  ;  that  story  is,  therefore,  surrouKled^ 
twenty.  The  capitals  of  these  columns  support  scaih' 
circular  arches  decorated  with  foliage ;  above  is  e  s^ 
cottd  story  with  semicircular  arches,  in  the  same  styisb 
resting  on  piers  and  leaving  a  gallery  behind  them  which 
forms  a  walk  round  the  buiMiiig. 

Mr.  Cresy  states,  in  Britton's  Arckifedwral  AnHfid 
tUs,  vol.  v.,  that  above  the  floor  of  the  inner  f^sllery  issn 
inscription  showing  that  this  part  was  rebuilt  in  1878; 
the  same  gentleman  adds,  that  the  mouldingrs  of  the  in- 
terior correspond  with  those  of  the  Campo  Ssalo  bulk 
at  that  time  by  John  of  Pisa,  and  that  one  of  the  shiddb 
on  the  windows  of  the  dome  bears  an  inscription,  dated 
1396,  to  the  memory  of  the  operarius  or  archiieet;  sni 
he  attributes  to  this  person  all  the  work  in  the  pdbtad 
style,  together  with  the  domes. 

The  detached  Tower  or  Belfry,  which  wns  baOtt  JoIWi 
1 174.  by  two  Architects,  an  Italian  and  a  German,  m  9(^' 
a  cylindrical  form,  50  feet  diameter,  and  ISO  ftet  hfgi^ 
and  consists  of  eight  stories  of  columns  supportiiy 
semicircular  arches,  forming  as  many  open  galieriM. 
It  has  a  flat  roof,  and  the  upper  story  contains  a  peslof 
bells.  A  remarkable  circumstance  in  this  Tower,  as  veU 
as  in  several  other  Italian  Belfries,  is  that  they  b*** 
sunk  on  one  side  considerably ;  in  the  present  iniluoi 
so  much  that  the  top  overhangs  the  base  about  IS^fett 
There  is  no  doubt  this  has  been  caused  by  a  defecdre 
foundation,  and  that  it  sank  when  only  partly  erected; 
for,  on  one  side,  at  a  certain  height,  the  colummt  vt 
made  higher  than  on  the  other  side,  showing  thai  the 
builders,  afler  the   failure,  endeavoured  to  bring  the 
upper  part  of  the  Tower  nearer  to  a  vertical  directioOt 
See  pi.  xvi. 

The  Campo  Santo,  or  public  burying-place,  at  PiUi 
was  built,  in  1278,  by  an  Architect  of  that  city.  H  i* 
a  great  quadrangle,  403  feet  long,  117  feet  wid^«<' 
surrounded  by  a  corridor  32  feet  In-oaJ  on  the  inltmr 
of  the  enclosure,  in  which  the  bodies  of  the  detd  are 
deposited  ;  the  corridor  is  roofed,  but  the  interior  area 
is  open  to  the  sky ;  in  the  side  of  the  corridor  next  te 
the  area  are  semicircular-headed  windows,  whi^  et 
first  were  simple  apertures  extending  down  to  thepaie* 
ment,  but  each  has  been  subsequently  divkied  \b^ 
smaller  apertures  by  vertical  columns,  which  iironi  the 
level  of  the  foot  of  the  arch  form  intersecting  raaiifioi- 
tions.  These  enrichments  have  been  added  to  the  itrtp* 
ture  by  some  later  Architect ;  probably  by  BurguMJi'* 
Taddi,  who,  in  1303,  added  new  members  to  the  exterior 
of  the  building ;  or  by  Antonio  Jacopo,  a  Pisan  Archi- 
tect, who,  according  to  an  inscription  on  the  Ntfth 
side,  executed  four  open  arches  and  twenty-eight  wift" 
dows,  in  1464. 
The  Cathedrals  of  Orvietto  and  Siennat  the  ChoN^        | 
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be-    of  St.  Fnincesco,  ni  Ptsa,  and  of  St  Michael,  at  Lucc«f 

»        arc  all  similar  in  fomi  and  p^eneral  style  to  the  Cathe- 

^^  dral  at  P^sa.     The  Cathednil  of  Sienna,  however,   is 

**  **  disting^uished  by  a  mixture  of  the  circular  and  pointed 

mrche^ ;  and,  therefore,  resembles  in  some  resipects  the 

Ootico  Tedesco.     Its  conslniction  is  marked  by  some 

sinf^larities ;  the  centre  of  ihe  dome  is  not  over  the 

centre  of  the  intersection  of  the  nuve  and  transe]>t,  but 

is  nearer  the  Western  end.     The  dome  itself,  which  has 

n  pointed  vertex »  is  raised  upon  a  base  of  twelve  sides, 

and  this  is  ,*»upported  on  six  pointed  arches  turnied  over 

a  hexng^onaf  phin. 

The  Bell-Tower,  at  Lucca,  ia  a  perfectly  square  prism, 
eonsiFting  of  five  stories  in  heisjht,  of  which  the  three 
lower  are  ornamented  respectively  with  one,  two*  and 
three  semicircular-headed  windows  ;  over  the  windows 
in  each  story  are  small  semicircular-headed  ornaments 
like  arches,  and  the  upper  story  is  crowned  with  notched 
battlements. 
^         Tlie  Churches  erected  in  the  Eastern  division  of  the 
*      Roman  Empire  appear  to  have  been  in  the  form  of  a 
^      Greek  cross,  on  the  plan;  havin™-  the  four  arms  divided 
It     jDto  aisles  by  piers,  ornamenttd  with  pila.^ters  or  co- 
lumns, and  covered  hy  hemicylindrical  or  groined  vaults, 
and  the  centre  crowned   by  a  large  cupola  or.  dome, 
supported   by   pendent ives   at  the   ang'les  of  the  four 
central  piers,     SemicircuTar  recesses  were  formed  at  the 
extremities  of  the  arms  of  the  cross,  and  covered  with 
balf-domes  ;  sometimes  small  domes  were  placed  about 
the  principal  or  centra!  one  ;  over  the  intersections  of 
Ihc  side  aisles  of  the  building,  and  above  the  aisles  of 

I  the  nave  or  of  the  transepts,  or  of  both,  were  galleries 
Ar  the  accommodation  of  the  female  part  of  the  congre- 
gation. 

The  Churches  of  Itafy.  which  appear  to  have  been  the 
work  of  Greek  artists,  as  those  of  St,  Mark  and  St, 
Vital e,  resemble  in  many  points  the  Churches  before 
mentioned ;  most  of  them  arc  covered  in  the  interior,  at 
intervals,  with  mosaic-work,  of  which  t!ie  fi^ryres  are  in 
colours  on  a  ^uld  ground.  The  ornamental  foliage  is 
long"  and  pointed,  and  appears  to  be  a  corruption  or 
modification  of  that  on  the  early  Greek  rather  than  that 
on  the  Roman  edifices,  and  the  monogram  of  Constan- 
tine  is  frequently  found  on  the  walls.  The  arches  are 
invariably  semi  circular. 
^  Tlie  plan  of  the  Lombard  Churches  was  a  Latin  cross ; 
^  the  longer  arm,  in  which  was  the  principal  entrance, 
^^  was  usually  on  the  Western  side,  and  at  the  extremity 
opposite  the  entrance  was  the  apsis  or  semicircular  re- 
cess* The  interior  of  the  Church  is  divided  into  one 
central  and  two  or  more  lateral  naves,  by  parallel  ranges 
of  columns  in  the  direction  of  the  length  of  the  buildinj^, 
The^  columns  support  semicircular  arches ;  and  over 
them  arc  the  side  walls  of  the  central  division,  which 
are  carried  up  to  a  considerable  height  above  tl*ose  of  the 
body  of  the  Church.  The  ceilings  of  the  side  aisles  are 
covered  by  roofs  sloping  down  towards  the  exlerior,  and 
that  of  the  centre  by  a  high-ridged  roof  forming  a  pedi- 
ment or  gable  at  each  extremity.  In  general,  these 
Churches  have  no  galleries  above  the  side  aisles,  and  in 
this  also  they  are  distinguished  frojn  the  Churches  of 
the  denomination  last- mentioned  ;  another  distinction 
appears  hi  the  figure  uT  the  dome,  whicli  generally,  in- 
stead of  being  hemispherical,  is  formed  in  faces  rising 
from  the  sides  of  a  polygon,  and  termuiates  with  a 
pointed  top.  Tlie  principal  decorations  of  the  faqades 
and  side  walls,  on  the  exterior  and  interior,  are  ranges 


of  small  semicircular  arches*  which  rise  from  coUunns  PirtUL 
or  pilasters,  and  are  either  attached  to  the  wall  or  stand  ^— •N^ 
before  it  so  as  to  form  galleries  open  towards  ihe  ex- 
terior. It  must  he  observed  that  originally  there  were 
no  buttresses  or  pinnacles  about  the  walls,  though  these 
were  subsequently  added  to  the  other  features  of  tbe 
style. 

It  may  naturally  be  inquired  why  such  a  profusion 
of  arches  should  becmployedon  the  exterior  of  a  build- 
ing merely  for  ornament;  and,  perhaps,  the  solution  of 
this  question  may  he  found  in  the  taste  ibr  open  gal- 
leries, so  prevalent  in  the  ancient  World,  which  shows 
itself  in  the  peristyles  and  porticos  of  the  ancient 
Greeks  and  Romans,  and  in  the  upper  galleries  of  the 
Heathen  Basilica*.  In  the  progress  of  improvement,  a 
row  of  semicircular  heads  over  the  apertures  between 
columns  might,  not  unreasonably,  be  considered  as  more 
ornamental  than  a  simple  rectilinear  entablature,  which, 
at  tirst,  crowned  those  apertures  ;  and,  at  lea^t,  by  less- 
ening the  height  of  the  columns  themselves  it  would  per- 
mit a  smaller  diameter,  and  thus  give  llie  arcade  a  light 
appearance.  That  which  was  em|>loyed  in  the  interior 
of  Churches  would  soon  be  adopted  as  an  external  fea- 
ture either  for  convenience  or  ornament ;  and,  as  there 
ia  always  a  disposition  in  Man  to  carry  every  thing  to 
excess,  the  arcades  were  soon  multiplied  till  the  whole 
appeared  to  be  merely  the  frame  of  an  edifice,  to  which 
buildings  thus  ornamented  have  lieen  compared.  The 
ornamental  foliago  on  these  buildings  appears  more 
rounde<l  than  that  on  the  Greco- Italico  Churches,  and 
seems  to  have  been  more  directly  copied  from  the  ort»a- 
ments  on  the  ancient  Roman  editices. 

The  most  ancient  Churches  of  Italy  have  a  lofty  tower, 
detached  from  the  building,  but  in  its  immediate  vicinity, 
perhaps  to  distinguish  the  sacred  edifices  from  oilier 
jmblic  buildings  of  the  city  ;  and  in  these  were  placed 
the  bells  which  served  to  notity  the  times  of  prayer* 

In  addition  to  the  Church  itself  it  was  necessary,  in 
the  early  Ages  of  Christianity,  to  have  a  building  in 
which  Ihe  baptism  of  the  people  who  were  converted 
from  Heathenism  might  be  performed.  This  rite  being 
performed  by  immersion,  and  the  number  of  persons 
being  considemble,  because  in  general  it  took  place  only 
at  the  two  most  solemn  festivals  of  the  year,  a  spaciims 
building  for  the  purpose  was  required,  and  one  was 
usually  erected  in  llie  vicinity  of  the  Church.  The  Bap- 
tisterium  of  Constantine  is  the  earliest  example  of  this 
species  of  building. 

Among  the  ancient  Romans  a  law  existed  that  no  one 
should  be  buried  within  the  walls  of  the  city  ;  but  after 
the  establishment  of  Christianity,  a  practice  arose  of 
enclosing  a  piece  of  ground  near  the  Church  to  serve  as 
a  place  of  public  interment,  and  the  enclosing  walls 
were  sometimes  ornamented  with  features  rcKcmhliag 
those  of  the  Church  itself  The  Campo  Santo,  at  Fisa, 
which  we  have  ilescribed,  is  one  of  those  cemeteries. 

The  style  cxfnhilod  in  these  Italian  buildings  seems  to 
have  been  nearly  the  same  as  that  which  prevailed  in 
the  North  of  Europe  at  the  same  lime,  and  the  parent 
of  that  which  followed  it,  and  which  flourished  till  the 
XVlth  century.  The  latter  was  chiefly  distinguished 
from  it  by  a  modified  form  of  the  arch,  and  an  excessive 
enrichment  of  aU  its  members* 

In  various  parts   of  the  North  of  Italy  are  some  re-  Lombard 
markable   Tombs,  which   appearing  to  have  been  e^e-  Tombi, 
cuted  about  the  period  of  which  we  are  nr>w  speaking, 
may  not  improperly  be  made  to  terminate  this  Chapter. 
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One  of  the  most  remarkable  is  that  of  Theodoric,  at 
Ravenna  ;  this  has  an  octagonal  basement,  to  the  top 
of  which  are  ascents  by  flights  of  steps  supported  on 
arches,  and  in  one  face  are  windows  and  a  doorway,  all 
with  semicircular  heads.  Upon  the  basement  appear  to 
have  stood  small  columns  supporting  semicircular 
arches,  and  forming  a  gallery  about  the  body  of  the 
building  like  one  of  those  in  the  Campanile  at  Pisa. 
The  whole  is  crowned  by  a  dome,  38  feet  diameter,  cut 
from  one  stone  in  the  form  of  a  segment  of  a  sphere. 
The  voussoirs,  in  the  large  arches  of  the  basement,  are 
notched  in  the  Saracenic  manner,  and  a  Saracenic  orna- 
ment surrounds  the  base  of  the  dome.  This  work  re- 
sembles the  Mausoleum  of  Hadrian,  from  which,  per- 
haps, it  has  been  copied. 

In  the  same,  as  well  as  other  cities  of  that  part  of 
Italy,  are  small  Tombs  or  Sarcophagi  having  semicir- 
cular ends,  ornamented  in  various  ways ;  some  have  the 
appearance  of  scallop  shells,  and  others  seem  to  be  de- 
based imitations  of  the  ancient  Greek  fleurons.  Such 
Tombs  are  to  be  seen  in  the  Church  of  St  Apollinare, 
at  Ravenna,  which  from  its  resemblance  to  those  of  the 
Greco-Italico  style,  must  be  of  high  antiquity.  In  the 
same  place  are  others  having  their  upper  surfaces  in  the 
form  of  two  curves,  rising  from  the  sides  and  meeting 
in  a  longitudinal  ridge  over  the  middle ;  at  the  extre- 
mities of  the  Sarcophagus  the  face  is  sunk  and  forms  a 
panel  with  margins  about  it,  the  upper  one  of  which 
has  the  appearance  of  a  cuspid  arch,  and  may  have 
been  one  of  the  first  objects  from  which  the  idea  of  that 
feature  has  been  taken. 


CHAPTER  ir. 

Description  of  the  principal  Gothic  Cathedrals  on  the 
Continent  of  Europe. 

Few  re-  Though  the  Architectural  works  of  the  Romans,  ex- 

mains  of  ecuted  in  the  North  of  Europe  while  they  had  posses- 
chi™ct"ure  ^^^^,^[  ***»s  part  of  the  World,  must  have  been  numerous, 
in  the  North  ^^^  ^^  ^^  remarkable  that  nothing  remains  of  them  except 
of  Europe,  the  pavements  and  other  ruins  which  have  been  dis- 
covered under  ground  in  various  places ;  and  which  are 
insufficient  to  enable  us  to  form  an  idea,  beyond  the 
vague  one  of  magnificence,  respecting  the  plan  or  con- 
struction of  their  edifices.  So  great  has  bt»en  the  de- 
struction perpetrated  by  the  Heathen  invaders  of  these 
Countries  upon  the  monuments  of  Art  left  by  the  Ro- 
mans, that  it  is  believed  every  building  was  destroyed 
and  the  Art  of  construction  so  completely  forgotten,  that 
when  the  present  Monarchies  of  Europe  were  esta- 
blished, the  Princes  were  obliged  to  send  to  Italy,  or  to 
Constantinople,  for  artists  to  execute  the  edifices  which 
they  intended  to  build. 

We  purpose  now  to  give  a  short  account  of  the  prin- 
cipal Churches  erected  in  the  North  of  Europe  from 
the  fall  of  the  Roman  power  till  the  complete  establish- 
ment of  the  Gothic  style  of  Architecture ;  beginning 
with  those  of  Germany,  because  there  are  still  remain- 
ing in  that  Country  portions  of  buildings  which  may  lay 
claim  to  an  antiquity  superior  to  that  of  the  existing 
buildings  in  any  other,  on  this  side  of  the  Alps.  Our  de- 
scriptions are  necessarily  confined  to  the  Ecclesiastical 
edifices,  because  these  are  the  only  buildings  which  have 
survived  the  lapse  of  Time  and  the  destructive  caprices 


of  Man ;  and  before  we  enter  into  any  particuU 
ing  them,  it  will  be  necessary  to  exhibit  the  < 
of  their  parts,  and  the  principal  objects  whici 
purposes  of  support  and  ornament ;  in  ordt 
reader  may  be  enabled  to  follow  the  descriptii 
advantage.  In  pi.  xviii.  is  given  a  plioi  of 
Cathedral,  which  may  serve  to  show  the  figiir 
sions  of  the  kind  of  building  now  to  be  cous 

The  Latin  cross  was  the  form  of  plan  adoi 
Gothic  Churches  of  Europe,  except  those  oi 
mensions,  in  which  the  plan  was  frequently  b 
a  simple  rectangle ;  and  some  of  the  prlnd 
drals,  which  had  two  parallel  transepts,  bot 
the  body  of  the  Church  at  right  angles,  and 
viding  its  length  into  three  equal  parts.  The 
sometimes  also  the  transept,  was  divided 
parts  longitudinally  by  two  parallel  rows  of 
but  occasionally  the  former  was  divided  in 
manner  into  five  parts.  The  columns  we 
simple,  but  aHerward,  they  consisted  of  sei 
shafts  united  in  one  cluster,  firom  the  capital) 
sprang  a  longitudinal  row  of  arches  on  each  i 
central  division  of  the  nave  or  transept ;  thf 
first  semicircular,  and  subsequently,  each  o 
two  segments  of  circles,  rising  vertically  fromtl: 
and  meeting  in  a  point  at  the  top,  over  the 
the  interval  between  the  columns.  The  lat 
were  lighted  by  windows  in  the  walls  ;  and 
ings  which,  in  some  cases,  were  on  a  levc 
crowns  of  the  arches  before  mentioned,  wo 
exteriorly  by  an  inclined  roof,  on  each  side  ; 
over  the  arcades  of  the  nave  were  raised  wall 
tain  height,  supporting  in  general  a  gproinei 
over  the  central  division,  and  this  was  coverec 
which  formed  two  inclined  planes  meeting 
above.  At  the  intersection  of  the  arms  of  I 
central  tower  was  raised  upon  four  arches 
greater  height;  this,  which  occupied  the  pi 
cupola  in  the  Southern  Churches,  was  ten 
one  tall  pyramid  or  spire,  or  by  a  flat  roof  wi 
pyramid  or  pinnacle  at  each  angle  of  the  tow( 
the  great  tower,  which  in  the  Italian  Churche 
distance  from  the  building,  was  attached  to  tl 
extremity,  and  was  also  carried  considerably 
roof;  afterwards,  in  the  Cathedrals,  two  su 
were  frequently  raised,  one  on  each  side  of  t 
the  Western  extremity,  and,  in  this  case,  the 
entrance  was  between  them. 

In  the  Cathedrals  there  was  commonly  fbn 
the  ceiling  of  the  lateral  aisles  of  the  nave  ani 
one,  or  even  two  tiers  of  galleries,  with  open 
front  vertically  over  those  below,  and  lighte 
dows  in  the  walls.  The  principal  arches  of 
leries  were  commonly  divided  into  two  or  t 
tures,  and  hence,  probably,  the  galleries  obi 
name  of  triforia;  we  have  said  that  in  thi 
Church  they  were  intended  for  the  female  p 
congregation ;  subsequently  they  served  for  tl 
of  persons  who  came  to  witness  the  grand  p; 
which  occasionally  took  place  in  the  Cathedra 
Conventual  Churches  they  were  appropriat 
nuns  who  assisted  at  the  celebration  of  divim 
and,  thence,  they  had  the  name  of  nunneria 
these  galleries  were  the  roofs  of  the  lateral  d 
the  Church  ;  the  walls  over  the  arcades,  wl 
raised  still  higher,  were  perforated  by  windowf 
was  called  the  dere  or  dair  story.    The  ceilii 
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interior  divisions  of  the  Church  were  usually  constituted 
by  11  trroiiied  vaulting,  often  of  a  complex  nature,  and 
ornsimenied  with  mouldings,  on  the  ribs  formed  at  the 
ridges  of  the  groins. 

The  name  of  nave  is  generally  applied  to  t!»e  Western 
part  of  the  Church ;  near  the  centre  is  the  choir,  which 
is  separated  from  the  nave  by  a  screen,  and  on  the 
Eastern  side  of  the  choir  is  the  sanciuury^  or  place  of 
the  altar.  The  choir,  and  sometimes  all  the  Easlern 
part  of  theCliurch,  was  appropriated  to  the  clergy;  and 
hence  it  had  the  name  of  prcshyUry, 

Within  the  side  nisleN  of  the  nave  were  sometimes 
eacTosures  serving  as  oratories ;  and  frequently,  in  the 
rentrant  angles,  between  the  body  of  the  Church  and 
transept,  were  recesses  from  the  latter,  serving  as  Cha- 
pels and  dedicated  to  particular  Saints.  But  beyond  the 
cho\tr  towards  the  East,  and  communicating  with  the 
tfrave  and  transepts  by  the  lateral  aisles,  was  frequently 
a,  Ijuilding  constituting  a  Chapel  dedicated  to  the  Virgin, 
3.r»  *1  hence  called  Our  Lady^s  Ckapd  :  the  Ea^ntern  ex- 
■  <j*^niily  of  this  Chapel  generally  terminated  tlie  whole 
Wi>  m.M  ilding  on  that  side.  This,  however,  was  not  always 
■!§-■  ^s  situation  of  the  Lady  Chapel ;  for,  at  Canterbury,  it 
R^  j>laced  in  a  IraufsCpt*  and  at  Ely*  it  forms  a  distinct 
bm_-«  ilding.  Immediately  wiihin,  or  in  front  of  the  Wesl- 
'  -M.  A  tatrance,  was  frequently  a  porch,  which  in  the  pri- 
^  live  Church  served  as  a  station  for  the  penitents;  sub- 
i^ucnlly,  in  Conventual  Churches,  this  was  called  the 
^^^Wft",  and  ill  it  the  monks  were  allowed  to  see  their 
^  stives. 

TUlie  oldest  Churches  of  the  North  had  their  walls 

*^»amentec!,  rather  than  strengthened,  by  a  sort  of  bul- 

S5!  ssea  with  plain  fronts,  and   projecting  hut  liUle  from 

^^    faces  of  the  walls,  so  that  they  resembled  pilasters 

^"^^tjout  bases  or  capitals.     But  in  later  times,  at  the 

•'^^^les  of  ihe  Church,  and  frequently  between  the  win- 

*^^*  along  the  walls,  were  placed  massive   buttresses 

1^  «^  ich,  in  both  situations,  generally  rose  above  the  tops 
"•^  the  walls  themselves,  and  were  terminated  either  in 
sr^^^tl  pediment  heads  or  in  pinnacles.  When  the  side 
*^^1  Is  over  the  interior  arcEides  rose  very  high  above  the 
""^^  walls  of  the  aisles,  buttresses  in  the  form  of  arcs  of 
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f^*^e  curve  were  extended  from  the  top  of  the  vertical 
^*»t  tresses,  over  the  roots  of  the  aisles,  lo  the  lop  of  the 
^•"^ncr  walls;  these  are  what  were  called  yfj//>f^*^  but- 
^r*^*^^*  »"*^  t*'<^y  served  to  resist  the  lateraf  pressure  of 
'Ic^   tanks  in  the  lofty  roof. 

Ihe  Western   extremity  of  the  roof  terminated  in  a 

^^^imentor  gaUe,  the   sloping  sides  of  which,  as  well 

.  ^   Ihc  horizontal  summits  of  the  side  walls  of  the  build- 

-l  K»  were  sometimes  ornamented  with  battlements,     In 

*^  Wetiteni  facjade  of  the  building,  and  in  the  Northern 

Hd  Southern  fa 9 ades  of  the  transept,  was  often  a  great 

*  ""Onlar  window  ;   but  commonly  the  Western  front,  be- 

^^^€*eii  the  lowers,  was  occupied  by  one  great  window,  with 

^^•^ical  sides,  and  a  top  in  the  fnrm  of  a  pointed  arch. 

*  *    the  windows,  the  breadth  of  which  was  considerable, 

^•"^divided  into  two  or  more  apertures,  or  lights, ns  they 

^•^  called,  by  vertical   ]>osts,  or  mutiions,  tlie  tops  of 

^  *^ich  branched  utr  *o  the  rightand  left,  generally  forming 

^^^'^fal  intersections  ;  and,  when  the  height  of  the  win- 

o^  was  ^rcat,  it  was  divided  into  two  or  more  parts  by 

-^■■izonlal  Lars,  mul lions,  or  transoms.     Over  the  extra* 

^«>Hses  of  the  windows  were  frequently  formed  rectilinear 

^  ^  Curvilinear  pediments,  the  form  of  the  latter  coinciding 

/^rrieiimes  entirely  with  that  of  the  curved   head  of  the 

*>idow,  in  which  case  it  took  the  name  of  a /aie/p  a 
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hood,  or  a  weather-moulding ;  but  sometimes  the  coin-     Part  HI, 
cidence  only  took  place  in  the  lower  part  of  the  head  of  ^^-^v**^ 
the  window,  the  upper  part  of  the  pediment  turning  otT 
so  as  to  form  a  curve  of  contrary  flexure  on  each  side  ; 
and  these  met  in  a  point  above  the  apex  of  the  window. 

Frequently  there  are  formed  in  the  walls  ornamental 
apertures,  consisting  of  three  or  more  segments  greater 
than  semicircleSi  disposed  about  the  circumference  of  a 
circumscribing  circle,  and  meeting  each  other  in  cusps 
projecting  towards  the  centre ;  these,  from  their  resem- 
blance to  leaves,  have,  according  to  the  number  of  the 
segments  which  compose  them,  the  names  of  trefoils^ 
quairefoih,  ficc. 

The  intersecting  ribs  of  the  groined  ceilings  in  the 
interior,  and  the  branching  mullions  of  the  windows, 
form  what  was  called  tracery-work.  Along  tlie  sloping 
sides  of  the  gables  of  the  building,  of  the  archivults  or 
pediments  of  windows,  and  the  ridges  of  spires  and 
pinnacles,  were  frequently  placed  scuiplured  leaves,  at 
intervals;  these  were  called  crotkcts^  from  their  curling 
forms,  and  the  summits  of  pediments  and  pinnacles  were 
frequently  terminated  by  a  knot  of  foliage  which  was 
called  SiJitiiaL  The  tombs  and  shrines  in  Churches,  and 
the  niches  for  stiitiies  on  the  exterior  and  interior  faces 
of  the  walls,  were  generally  covered  with  canopies 
adorned  with  sculpture  of  the  most  elaborate  and  deli- 
cate execution,  which  received  the  name  of  tabernacle'* 
work. 

Attached  to  the  Cathedral  was  the  Baptistery,  a 
building  expressly  erected  for  the  purpose,  as  was  the 
case  in  Italy,  Its  plan  was  frequently  polygonal,  and 
its  roof  was  crowned  by  a  tall  pyramid  or  spire  rising 
from  the  tops  of  the  walls. 

On  one  side  of  the  nave,  generally  on  the  Sovith,  were 
situated  the  cloisters,  a  quadrangle  which,  like  the  in- 
terior peristyles  in  ancient  edifices,  had  its  centre  open 
to  the  sky;  surrounding  this  was  a  gallery,  will)  an 
arcade  or  range  of  windows  towards  the  centre,  and 
covered  above  by  a  groined  vaulling  either  plain  or  or- 
namented. It  served  as  a  place  for  exercise,  and  com- 
municated with  the  nave  of  the  church  by  two  entrances, 
for  the  convenience  of  the  processions.  On  the  exterior 
sides  of  the  gallery,  except  on  that  which  joined  the 
Cathedral,  were  the  apartments  of  the  Ecclesiastical 
Officers  ;  or,  if  the  Church  was  conventual,  the  apart- 
ments of  the  monks,  the  Refectory,  and  the  Common 
paHour,  On  one  side  of  the  nave  was  the  Consistory 
Court,  and  the  Chapter-house,  where  business  was  trans- 
acted ;  and,  near  this,  was  the  Library  and  Treasury, 
where  the  Church  plate  was  kept.  Besides  these  buiid- 
ings  there  was  an  Infirmary,  an  Almonry,  and  apart- 
ments for  the  entertainment  of  visitors.  The  whole,  in- 
cluding the  gardens,  stables,  and  offices,  was  surrounded 
by  a  high  wall,  with  balilements  and  towers. 

If  we  leave  out  the  doubtful  evidence  aflbrded  by  some  The  oldwt 
very  im all  portions  of  one  or  tAvo  French  Churches,  for  ^'''^'^''" 
which  a  higher  antiquity  has  been  claimed,  we  shall  find  ^^^."Jf^^jj^* 
that  the  construction  of  none  of  the  Ecclesiastical  striic-  timeufChar- 
tures   beyond  the   limits  of  Italy  can  be   referred  to  a  tomagne. 
period   earlier  than   the   time  of  Charlemagne.     From 
this  lime  is  to  be  dated  the  reestablishment  of  something 
like  order  in  the  Governments  of  the  North  of  Europe  ; 
and,  by  the  influence   of  the  Clergy,  a  great  portion  of 
the  wealth  of  the  States  was  then  directed  to  the  building 
of  magnificent  edifices  for  Religious  purposes.     Several 
of  Ihescj  erected  during  the  reign  of  that  Monarch,  are 
said  to  have  had  great   resemblance  to  the  Churches 
2  X 
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executed  in  the  Eastern  Empire  ;  and,  like  them,  to  have 
been  proofs  of  the  low  state  of  the  Arts  in  those  days. 

According  to  Dr.  Moller,  part  of  the  Cathedral  of  Atx 
la  Chapelle,  and  the  portico  of  tlie  Convent  of  Lorsch, 
near  Worms,  are  the  only  buildings  of  the  thne  of  Char- 
lemagne which  are  extant  in  Germany.  In  France,  all 
the  Churches  of  that  period  having  been  subBeqoentlj 
rebuilt,  it  is  become  impossible  to  determine  what  pmrt, 
if  any,  of  them  remains  in  its  original  state. 

The  Church  attached  to  the  Convent  at  Lorsch  was 
founded  by  Pepin,  and  binned  down  at  the  end  of  the 
Xlth  century.  It  was  presently,  however,  rebuilt,  and  if 
this  second  Church,  the  ruins  of  which  still  remain,  re- 
sembled  the  ancient  one,  it  must  have  consisted  of  three 
longitudinal  divisions  formed  by  two  rows  of  pillars  sup- 
porting semicircular  arches;  the  middle  division  is 
hifirher  than  the  other  two,  and  the  windows,  which  are 
small,  have  semicircular  heads.  In  front  of  the  Church 
was  a  quadrangular  peristyle  or  arcade,  at  the  entrance 
of  which  is  the  portico  above  mentioned.  The  plan  of 
this  portico  is  rectangular ;  its  length  is  35^  feet  and 
breadth  26  feet ;  in  each  of  the  longer  sides  are  three 
open  semicircular  arches  formed  by  voussoirs  springing 
firom  imposts  on  the  piers.  The  faces  of  the  piers  are 
ornamented  with  half-columns  of  an  Order  resembling 
the  Composite,  and  having  Attic  bases ;  the  height  of 
the  column,  including  the  base  and  capital,  is  eqnal 
to  12.79  feet,  and  its  diameter  to  1.176  feet  Over 
these,  is  a  horizontal  band,  ornamented  with  sculptured 
foliage,  and  supporting  an  upper  story ;  in  front  of  which 
are  ten  fluted  Ionic  pilasters,  the  capitals  of  every  two 
of  which  are  connected  by  the  two  inclining  sides  of  a 
rectilinear  pediment,  and  above  this  is  a  cornice  with 
modillons.  This  upper  story,  and  the  staircases  which 
lead  to  it,  have,  however,  been  erected  at  a  later  time. 

The  Cloisters  also  of  the  Abbey  Church,  at  Aschaflen- 
bnrg,  seem  to  have  been  erected  about  the  same  period. 
The  corridor  surrounding  the  quadranglar  area  is  open 
towards  the  interior,  and  cousists  of  square  piers,  between 
every  two  of  which  are  semicircular  arches  springing 
from  the  half-columns  attached  to  the  piers,  and  resting 
upon  columns  in  the  intervals.  These  columns  are  5 
feet  high  and  6  inches  in  diameter,  with  a  sort  of  Attic 
base,  and  a  capital  ornamented  with  foliage,  the  height  of 
which  is  about  18  inches,  from  the  astragal  to  the  top 
of  the  abacus.     See  pi.  xv. 

The  Church  of  St  Castor,  at  Coblentz,  part  of  which 
appears  to  have  been  built  in  the  Xlth  century,  is  per- 
haps one  of  the  latest  of  the  German  Churches  which 
were  exectited  with  semicircular  arcades  in  the  interior ; 
the  arches  on  each  side  of  the  nave  have  this  form,  and 
spring  from  square  piers,  to  each  face  of  which  a  half- 
column  is  attadied.  A  pier  thus  ornamented  may  be 
considered  as  one  of  the  steps  leading  to  the  clustered 
columns,  which  sometime  afterward  became  common  in 
Europe. 

During  the  Xlth  century,  a  change  seems  to  have 
taken  place  in  the  style  of  the  German  Churches, 
both  with  respect  to  the  plan  and  to  the  forms  of  the 
features,  of  which  change  the  Cathedral  at  Worms,  exe- 
cuted in  1016,  is  an  example.  The  plan  of  this  building 
has  the  figure  of  a  Latin  cross,  and  the  body  is  divided 
into  three  parts  longitudinally,  by  arcades  springing  fi  om 
square  piers,  the  faces  of  which  are  ornamented  with  co- 
lumns. Semicircular  arches  are  the  prevailing  features 
on  the  exterior,  but  in  the  interior,  the  arches  are  alter- 
nately semicircular  and  cuspid  or  pointed;  the  latter 


being  formed  of  two  segments  of  circles,  tlMTadn  of  vrUch 
are  nearly  equal  to  the  span  or  breadth  of  the  aperture 
and  their  centres  in  a  horisoutal  line  passing  thwMigii 
the  tops  of  the  piers.  This  difference  in  the  forme  of 
the  arches  in  the  same  building,  seems  to  indicate  a 
struggle  between  the  ancient  style  and  one  veeently  ia* 
vented ;  and  if  any  dependence  can  be  placed  oa  i\m 
date  of  the  erection  of  this  Cathedral,  or  if  the  pointed 
arches  have  not  been  introduced  at  soese  subeeqncat 
period ;  (and  the  regularity  of  their  distribution  reiiden 
it  probable  that  they  form  part  of  the  original  dealga  ef 
the  building  ;)  it  must  be  concluded  that  this  k  oee  of 
the  most  ancient  examples  in  which  that  epeciee  of  anh 
occurs.  Both  the  central  and  side  aisles  of  tlie 
ore  covered  by  a  groined  vaulting.  The  Chofch  I 
chancels,  one  at  the  Eastern  extremity  beyond  tl 
sept,  terminating  in  the  interior  in  a  aemieiTGie,  bat 
the  exterior  in  a  rectilinear  face ;  the  other,  at  the  We 
cm  extremity,  probably  of  later  date  than  the  rest  i 
Church,  terminates  in  three  sides  of  an  octagoa, 
present  entrance  U)  the  Church  is  by  a  doorway  ia  4 
of  the  side  walls  of  the  nave. 

The  Churches  of  Germany  erected  daring  "die  ] 
and  Xllth  centuries  present  the  same  rohtnreefi 
circular  and  pointed  arches ;  but  subsequently  to 
period,  the  former  style  seems  to  have  been  tap 
by  the  general  use  of  arches  of  the  pointed  khid, 
occasionally,  there  occur  apertures  the  heads  of  v 
are  formed  by  the  meeting  of  three  segmenti  ef  < 
in  the  manner  of  trefoils. 

One  of  the  first  of  the  German  Churches  < 
the  new  style  is  that  of  Gelnhausen,  in  Swabia. ' 
is  supposed  to  have  been  built  in  the  begininng  eC  dkaf 
Xlllth  century.  Its  form  is  that  of  a  Latin  cross,  aadla^ 
yond  the  transept,  the  Eastern  end,  which  is  flaafasd  by 
two  octagonal  towers  with  plain  buttresses  at  the  81^1^^ 
terminates  in  three  wdes  of  an  octagon.     lu  the  ftem  «• 
the  exterior  of  the  Eastern  extremity  are  long  asno^ 
windows,  like  those  in  the  Constantinopolitan  Qiorehe^ 
but  with  cuspid  heads  of  the  lancet  kind ;  and  sbo^^ 
them  are  ornamental  recesses  of  a  semicircniar  fcis* 
Over  these  is  a  row  of  small  columns,  attached  to  tto« 
wall,  and  supporting  arches  with  trefoil  heads;  asd  *• 
the  wall,  between  the  columns,  are  quatrefbil  mwda^^ 
inscribed  in  circles :  above  the  arcade,  on  each  lace  of  tis* 
octagon,  is  a  small  window  divided  into  two  aperture^ 
each  of  which  is  terminated  above  by  a  trefoil  head.  Es^* 
face  is  crowned  by  a  rectilinear  gable,  under  the  slopiir»|B 
sides  of  which  arc  nthtiUB^  or  semicircular  ornaments  lii^ 
small  arcades,  of  the  kind  exhibited  in  the  Lomb^^ 
Churches,  but  without  the  columns  ;  and  the  whole  oc*^^ 
gon  is  crowned  by  a  lofty,  plain,  pyramidal  roof.  The  l^"^ 
flanking  towers  are  divided  into  five  parts  hori«oniiP»i 
by  rectangular  panels  on  each  face,  the  upper  put  ^\ 
the  panel  being  ornamented  with  semicircular  notcb^^ 
like  those  above  mentioned  ;  each  face  is  crowned  by     • 
small  pediment,  and  the  tower  is  terminated  by  a 
pyramidal  spire  without  ornament. 

Tlie  central  tower  of  the  Church  is  also 
and  contains  two  tiers  of  windows  ;  some  of  those : 
the  lower  tier  have  double,  others  triple  apeilinres,  i 
rated  by  vertical  bars,  or  mull  ions,  and  each  is  fbn 
with  a  trefoil  head;  those  in  the  upper  tier  have  dooh^ 
apertures  with  cuspid  heads.  The  middle  apertme,  i^ 
each  of  the  three  light  windows  of  the  lower  ^^»^Z 
higher  than  that  on  each  side ;  and  the  heads  of  all  tlt^ 
three  are  inscribed  in  one  general  semicircular  top.  Thl^ 


IS  al90  crowned  wilh  a  plain  pyramirliLl  spire.  The 
ftiid  cftpiUils  uf  Itie  pillars  in  this  Church  are  welt 
ed.     See  pL  xv. 

Church  of  St.  Catherine,  at  Oppetiheim,  is  also 
|brrfi  of  a  Latin  cross,  consisting  of  a  rectantpiilar 
transept.  The  chance!  at  the  Eastern  end  ter- 
,  on  the  plan,  in  five  sides  of  an  octagon,  and  in 
at  angles  between  the  transept  and  chancel 
formed  each  by  three  sides  of  an  oclagoo- 
iral  other  Churches  in  Germany,  there  is  a 
l^hanceU  at  the  Wtstern  extremity,  which  terml- 
so  in  three  sides  of  an  octagon,  and  the  entrances 
be  North  and  South  faces  of  the  transept.  Ac- 
fio  a  manuscript  Chronicle,  says  Dr.  Moller*  the 
bd  Eastern  chancel  were  bej^un  in  1262^  and 
I  in  1317.    The  Western  chancel  was  consecrated 

fwhole  length  of  the  Church,  including  the  two 
4s,  is  269  ieet,  of  which  92  feet  are  taken  up  by 
|g4eni  chanced,  the  breadth  of  which  is  46  feet.  The 
the  nave  is  102  feet,  its  breadth  86  feet,  and  it 
d  into  tliree  parts   by  two  rows  of  pillars,  con- 
ic b  of  several  columns  clustered  together.  The 
transept  is  102  feet  from  North  to  South, 
1th  31  feet ;  and  the  two  side  aisles  of  this 
!«pied  by  small  Chapels,  or  Oratories, 
citremitiesof  the  nave  on  the  Western  side  are 
ers  on   i^quare    bases,    each   divided  into   four 
and  crowned  by  an  octagonaJ  spire  ;  and  in  the 
stories  are  round-headed   windows,   with 
^uble  apertures  separalcd  by  a  pilaster.    The 
ndows  in  the  sides  of  the  nave  occupy  all    the 
tween  the  buttresses  ;  they  have  no  mull  Ions, 
crowned  with  pointed  arch  tops.  The  buttresses 
pinnacles,  and  their  exterior  faces  urc  orna- 
d  wilh  panels.     The  upper  windows  are  crowued 
jilinear  pediments,  ornamented  with  crockets,  and 
slender  pinnacles  between   them.     The  door- 
tbc  South   transept  is  terminated  by  a  pointed 
there  is  one  lancet-headed  window  above.    The 
the  ti-ansept   is  ternunated   above  by  a  gable, 
hich    are  seven    small   pediments,   and   at   the 
if  the  transept  are  buttresses  which  terminate  in 
The   sides  of  the   half-octagon  at  the  East 
'e   lancet* headed  arches  between  the  butiresses, 
latter  ore  without  pinnacles.  A  large  circular  or 
low  is   placed   in    the  Western   fa(^ade  ;   this  is 
the  most  boaulifnl  of  its  kind,  and  is  formed  of 
limmlt  leaves,  which  are  grouped  under  five  large 
The  tower  over  the  centre  of  the  cross  is  oclan- 
tach  fiice  contains  a  pointed  window,  and  is  ter- 
I  by  a  pediment,  and  between  the  latter  are  pin- 
>  The   centre    is   covered    by    a    small    cupola. 
iPlered  columns  of  the  nave  are  similar  to  those 
Church  of  St.    Castor,  at   Ccblentz  ;  tliey   con- 
tfouf  large  and   four  small   half- columns  united 
tft  ttttd    seem    lo   have    been    derived   from    the 
t  of  rounding  the  angles  of  a  square  pier,  each 
fwttich  had  been  adorned  with  an  attached  half- 

Cathedral  of  Strasburg,  which,  for  its  high  degree 
lliment,  hoUls  the  hrst  rank  among  I  lie  Gothic 
(rs  of  the  Continent,  was  begun  in  1277,  by  Er- 
WBteinbach,  and  brought  to  its  present  stale  in 
I  Its  plun  is  a  Latin  cross,  the  Eastern  end  termi- 
iii  a  semicircle  in  the  interiur,  but  outwardly  in  a 


rectilinear  face  ;  and  in  the  rentrant  angles  between  the     Part  IJL 
nave  and  transept  are  two  small  Chupels.    The  length  of  n— --y-^^pp' 
the  body  of  the  Church  is  324  feet,  of  the  transept  is 
150  feet,  and  the  height  of  llie  vault  is  98  feet ;   the  nave 
is  divided  longitudinally  into  lliree  parts  by  two  rows  of 
clustered  columns. 

The  Western  facade  is  divided  into  three  parts,  verti- 
cally, by  buttresses,  tlie  faces  of  which  are  oniamented 
with  canopies  and  statues  ;  each  of  the  three  portals  is 
crowned  by  a  rectilinear  pediment,  highly  ornamentedt 
and  the  diverging  sides  of  the  doorways  are  filled  with 
statues.  The  other  windows  of  the  facade  are  of  the 
pointed  kind,  and  they  are  divided  into  three  or  four 
apertures  by  slender  pillars,  which  branch  at  top  to  form 
intersecting  arches,  and  the  whole  fajjade  is  crowned  by 
a  horizontal  cornice.  The  Cathedral,  which  has  never 
been  completed,  has  but  one  spire,  crowning  the  tower 
at  the  Norlh-W^eat  angle  ]  this  is  of  a  pyramidal  forrn, 
with  pointed  windows  and  trellis-work.  Its  height  is 
414  feet,  which  is  greater  than  that  of  any  other  Church 
in  Europe. 

These  examples  will  be  sufficient  to  give  an  idea  of 
the  styles  of  the  German  Gothic  Churches  :  we  proceed 
next  to  describe  some  of  the  Churches  of  France  which 
were  executed  within  the  same  period. 

The  earliest  Churches  erected  in  France  are  supposed  ^^"^  ^^^ 
to  have  been  those  built  at  Paris,  by  Clovis  and  his  son  p|!,"Jcfl''**" 
Childebert,  about  the  end  of  the  Vth  and  the  beginning 
of  the  V[th  century;  their  forms  were  probably  the 
aame  as  those  of  the  Churches  of  Italy,  and,  no  doubt, 
of  other  parts  of  En  rope  at  the  same  period  ;  but  all  that 
the  advocates  for  the  antiquities  of  the  French  edificescan 
assert  to  be  left  of  them — and  of  the  assertion  who  eftH 
vouch  for  the  trulh?— is  the  Tower  of  St,  Germain  des 
Pres,  at  Paris,  and  that  of  St.  Peter,  at  Chartres,  The 
vault  of  the  Crypt  under  the  Eastern  end,  ami  the  prin- 
cipal entrance  of  the  present  Church  of  St.  Denys,  near 
Paris,  are  supposed  to  have  been  part  of  the  works  of 
Pepin  and  Charlemagne,  by  the  latter  of  whom  the 
Church  was  compleled  in  the  year  775. 

The  Church  of  St  Germain,  which  was  begun  by  Chil- 
debert, about  A.  D.  557,  is  said  to  have  been  extremely 
magnificent.  It  was  cruciform  on  the  plan,  and  the  roof 
was  sustained  by  marble  columns;  the  pi&vement  was 
of  rich  mosaic,  the  roof  externally  and  internally  wa» 
covered  with  gilding,  and  the  walls  were  painted  on  a 
gold  ground- 

The  Church  of  St  Denjrs,  originally  built  by  Dago- 
bert,  resembled,  it  is  said,  that  of  St.  Germain,  both  in 
its  general  form,  and  in  the  prohision  of  mosaic  work 
with  which  it  was  decorated.  This  was  taken  down,  and 
one  was  con str acted  by  Pepin  and  Charlemagne,  on  a 
greater  scale,  which  was  subsfquenlly  desiroyed  by  the 
Normans.  The  form  and  ornaments  of  these  buildings 
sufliciently  show  thiit  they  were  copied  from  the  Basili- 
can  Churches  of  Rome,  or  from  the  later  erected  eilifices 
of  ConstantiTiople. 

The  invasions  of  France  by  IheNormairs  cousiderably  Dfstruction 
ijnpeded  the  progress  of  Architecture  in  that   Country;  jf^^'*^ 
and  tliough  several  edifices  seem  to  have  been  raised  in  ^.y^^^^^^, 
those    tronblescHue   times,    which   continuetl   from    the  ^^ns, 
VII hh  lo  the  Xllh  century,  yet  a  greater  number  was 
destroyed  by  the  Barbarians,      But  in  the  beginning  of 
the  Xlth  century,  two  of  the  greatest  works  of  France, 
viz,  the  Cathedral  of  Chartres  and  the  Abbey  of  Clngny, 
were  erected.     Both  of  these  edifices  have  llie  form  of  a 
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cross  on  the  plan ;  the  length  of  the  first  is  420  feet, 
and  its  breadth  108  feet;  on  each  side  of  the  choir  the 
aisles  are  double,  and  round  the  interior  of  the  transept 
they  are  single.  The  Abbey  Church  of  Clugny,  which 
is^  perhaps,  the  most  interesting  of  the  ancient  Eccle- 
siastical monuments  in  France,  was  erected  about  the 
year  1056 ;  and  about  the  same  time  the  Churches  of 
St.  Germain  des  Pr^s  and  St.  Genevieve,  which  had 
been  destroyed  by  the  Normans,  were  restored  by  Robert 
the  Pious.  The  style  of  all  these  buildings  is  the  same 
as  that  which  generally  prevailed  in  Europe  at  the  same 
time,  viz.  the  Romanesque,  or  as  it  was  subsequently 
called,  the  Norman ;  and  which  is  sometimes  charac- 
terised as  an  imitation  of  the  Lombard-Gothic. 

But  soon  after  this  time,  that  is  in  the  beginning  of 
,  the  Xllth  century,  the  cuspid  arch  appeared  in  the 
^"inSl'°  buildings  of  France,  mixed,  as  in  Germany,  with  the 
round  Lombard  or  Norman  arches ;  and,  probably, 
some  of  the  earliest  examples  of  it  are  contained  in  the 
Church  of  St.  Denys  and  the  Monastery  of  the  Knights 
Templars,  the  building  or  restoration  of  each  of  which 
was  begun  about  the  year  1137.  Towards  the  end  of 
that  century,  the  Eastern  part  of  the  Cathedral  of  Notre 
Dame,  at  Paris,  the  Choir  of  the  Cathedral  at  Lyons, 
and  the  Collegiate  Church  of  St.  Nicholas,  at  Amiens, 
were  also  begun,  though  they  were  not  finished  till  long 
afterward ;  and  from  this  time  the  round  arch  and 
heavy  pillars  of  the  Norman  style  entirely  gave  place 
to  the  pointed  arch  and  clustered  column. 

The  Church  of  St.  Germain  des  Pr&s,  afler  having 
been  thrice  burned  by  the  Normans,  was  rebuilt  by  the 
Abbot  Morard,  in  1014,  and  part  of  the  work  executed 
under  the  direction  of  that  Prelate  is  still  standing;  the 
new  Refectory  was  begun  in  1236,  and  the  Chapel  of  the 
Virgin  in  1244.  The  exterior  of  the  building  is  not  re- 
markable for  any  thing  but  its  antiquity  ;  the  Western 
end  is  terminated  by  a  tower  which,  it  is  pretended,  is  part 
of  the  edifice  constructed  by  Childebert,  and  there  are 
two  other  towers  in  the  angles  formed  between  the  body 
of  the  Church  and  the  transepts.  The  interior  is  low 
and  mean,  and  lighted  by  small  semicircular-headed  win- 
dows. Those  columns  which  have  stood  since  the  time 
of  Morard  are  of  an  Order  resembling  the  Corinthian, 
but  the  capitals  of  some  of  the  others  are  composed  of 
birds  aud  griffins.  The  arches  which  spring  from  the 
columns  in  the  body  of  the  Church  are  semicircular,  but 
those  at  the  Eastern  extremity  are  of  the  pointed  form  ; 
either  these  were  erected  at  a  subsequent  period,  or,  as 
Mr.  Whittiugton  supposes,  they  were  originally  made 
so  in  order  that  they  might  have  the  same  height  as  the 
others  with  a  smaller  span. 

The  Church  at  St  Denys  was  restored,  afler  its  de- 
struction by  the  Normans,  by  the  Abbot  Suger,  who  was 
elected  in  1122  :  and  both  the  Western  front  and  part 
of  the  Eastern  arcade  are  ascribed  to  this  Prelate ;  it 
must,  however,  be  very  doubtful  what  part  was  really  exe- 
cuted by  him,  because  it  is  impossible  to  ascertain  what 
remained  after  the  destruction  caused  by  the  fire  in 
1231.  The  oldest  columns  are  in  the  Lombard  style, 
but  the  pointed  arch  occurs  in  all  that  part  of  the  struc- 
ture which  is  supposed  to  have  been  executed  in  the 
•time  of  Suger.  The  nave,  choir,  and  transept  were 
built  about  the  middle  of  the  Xlllth  century.  The 
spire  is  lofty  and  perforated  by  round-headed  windows  ; 
the  windows  of  the  body  of  the  Church  are  nearly  40 
feet  high,  aud  are  divided  by  four  vertical  mullions  ter- 
minating in  a^che^  which  support  three  sixfoils  or  roses 
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delicately  sculptured.  The  walls  are  sapported  UtenHy  h^ 
by  perforated  or  arched  buttresses,  and  the  portal  isv«^ 
crowned  by  a  semicircular  arch. 

The  Cathedral  of  Notre  Dame,  at  Paris,  is  aaJd  to  Noftti 
have  been  begun  by  Childebert,  in  a.  d.  &22 ;  but,  lifce>t 
most  of  the  Churches  in  the  North  of  France,  it  was 
destroyed  by  the  Normans.    The  present  edifice  was 
founded  in  1010,  and  was,  probably,  completed  about 
the    middle    of  the   XlVth   century.     The   body  of 
the  Church   is   466   feet    long,   aud   180  feet  wide, 
and  of  a  rectangular  form,  except  that  the  Extern  end 
terminates  in  a  semicircle ;  and  the  building^  is  remark-- 
able  for  having  no  transept,  from  which  we  may,  per^^- 
haps,  conclude  that  the  original  plan  has  never  beei^^ 
altered.     The  interior  arrangement  is  extremely  simpl^*^^ 
its  whole  length  being  divided  into  five  aisles  by  fbo^^ 
rows  of  Lombard  columns,  and  there  are  rectangul^^^ 
recesses  along  all  the  interior  of  the  side  walla,  and 
the  Eastern  extremity. 

In  the  Western  fsu^dide  are  three  portals  crowned 
pointed  arches  of  small  elevation  above  the  foot  of  ti 
curve,  and  above  these  is  a  horizontal  row  of 
with  trefoil  heads  containing  statues.     Over  these, 
the  centre  of  the  fa9ade,  is  a  great  circular  window, 
on  each  side  a  double  window  inscribed  in  a  point^^-»«l 
arch,  with  a  quatrefoil  ornament  over  the  muUion.  ^% 

horizontal  row   of  pointed  arches  on   slender  pilhu-air-^ 
adorns  the  top  of  the  body  of  the  Church ;  on  the 
terior^  and  over  each  extremity  of  the  facade,  is  a  tow< 
with  a  flat  roof.    The  style  of  the  whole  is  .heavy, 
in  some  parts  it  is  excessively  ornamented,  while  oth 
parts  are  much  too  plain. 

In  the  beginning  of  the  Xlllth  century  the  two 
splendid  Ecclesiastical  edifices  of  France  were  ei 
viz,  the  Cathedrals  at  Rheims  and  at  Amiens.    The  fii 
has  the  form  of  a  Latin  cross,  on  the  plan,  the  wba^-i^ 
length  of  which  from  East  to  West  is  492  feet,  and  bread  m^MM 
between  the  Northern  and  Southern  faces  of  tbetianief^^ 
is  190  feet.  The  interior  of  the  body  of  the  Church  is  3i  -■— 
vided  into  a  centre  and  side  aisles  by  two  rows  ^a:^* 
columns.  The  width  of  the  transept,  from  East  to  Wei^'^* 
is  98  feet,  which  is  equal  to  that  of  the  body  of  tl:^^ 
Church,  and  this  is  divided  into  three  parts  by  two  ro^^^^ 
of  columns  in  a  Northern  and  Southern  direction.    B^^ 
yond  the  transept,  towards  the  East,  are  two  rectangul^**" 
Chapels,  one  on  each  side,  and  five  recesses,  disposed  m-  ■* 
the  circumference  of  a  semicircle,  terminate  the  btuldiiP'^K^ 
at  that  extremity. 

The  Western  facade  has  three  entrances  crowned 
very  lofty  pointed  arches,  and  over  each  is  a  pedimi 
ornamented  with  crockets  ;  the  buttresses  of  the  fi 
are  carried  up  between  the  pediments,  and  terminate  x^^^ 
slender  pinnacles,  ornamented  in  a  similar  way.    Beff— ^ 
tween  the  pinnacles,  and  over  the  portal  of  the  centre,  i^^*^^ 
a  grand  circular  window,  with  radiating  mullions,  ia^^^^ 
scribed  in  a  pointed  arch.     At  each  extremity  of  th^^  ^^ 
faqade  is  a  square  tower,  270  feet  high  from  the  pave*^**"  ^ 
ment,  with  a  low  pinnacle  at  each  angle.  ^^ 

Mr.  Whittiugton  considers  this  edifice  as  the  finest^  ^^ 
piece  of  Gothic  Architecture  in  the  World  for  its  airi- 
ness and  delicacy  ;  he  observes  that  all  the  heavy 
nificence  is  below,  and  the  lighter  ornaments  are  to- 
wards the  summit.  The  portal  is  superb,  and  in 
good  proportion  with  the  rest  of  the  building ;  and  the 
pinnacles,  which  are  finished  with  figures,  flowers,  and 
crosses,  are  the  most  beautiful  of  their  kind. 

The  same  gentleman,  speaki/ig  of  the  Cathedral  at 
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,  characterises  it  by  its  higrhly-poitited  arches  cir- 
ibing  equilateral  tnati|^les,  ajid  ;ts  liighly- pitched 
only  ornamented  by  the  diagtinal  ribs  which 
^  from  the  columns  of  the  nave.  On  each  side  of 
boir  are  double  aisles,  and  in  the  Eastern  extremity 
tcmi circular  colonnade.  In  the  Western  front  is  a 
Scent  portal  covered  with  sculpture  representing* 
[  Prophets,  and  Martyrs  ;  the  walls  arc  supported 
(led  buttresses  with  ornamental  perforations,  and 
these  arc  two  ranges  of  windows  ;  each  window 
by  ihree  vertical  muUions,  surmounted  by  the 
^number  of  roses,  and  crowned  by  a  pediment 
en  ted  with  trefoils.  In  the  Western  front,  and  in 
ce  of  the  transept,  is  a  beautiful  circular  window. 
old  Churches  of  Normandy  retain,  at  present^ 
eaturcs  of  that  style  which  was  introduced  firom 
d&ny  into  France  and  Enp;land,  viz,  the  semicircular 
Bs,  the  short  and  thick  pillars  with  rudely  sculptured 
dsy  and  the  waving*  mouldings  of  tlie  archi volts. 
(otman's  Archikdural  Antiqui(k$  of  Normandy, 
many  good  specimens  of  the  style  in  which  those 
lings  were  executed,  and  from  that  interesting  Work 
Itvc  taken  the  following  particulars* 
kft  interior  of  the  Church  of  Lery,  near  Pont 
Be,  has  a  very  ancient  appearance,  and  atTbrds 
bee  that  this  building  is  one  of  the  first  which  was 
kd  in  the  Country  after  the  conversion  of  the  Nor- 
S,  even  if  it  is  not  one  of  the  few  of  an  earlier  date 
!h  escaped  the  ravages  of  that  people.  The  body 
Ndded  into  a  centre  and  two  side  aisles ;  me  former 
rfered  by  a  hemicylindrical  vaidt,  and  the  side  walls 
supported  by  semicircular  arches  springing  from 
liins*  which  appear  about  a  diameter  and  a  half  above 
^und  ;  the  capitals  of  these  columns  have  little 
ment,  and  a  horizontal  string  extends  along  the 
>  above  the  crowns  of  the  arches* 

Church  of  Colomby,  near  Valogne,  which  is  of 
instruction,  appears  to  be  one  of  the  first  examples 
ch  the  lancet  arch  occurs  ;  along  the  sides  arc 
iich  arches  with  plain  btJitre.-sses  between  them, 
be  centre  is  a  tower  with  four  pinnacles  at  the 
and  an  octagonal  spire  between  them.  At 
jttremity  is  the  doorway  with  three  narrow  lancet- 
led  windows^  and  at  the  opposite  end  is  one  large 
low  with  a  cusfiid  head. 

^c  circular  window  is  found  in  the  Church  of  St* 
ben,  at  Fecamp,  but  divided  into  four  parts  by  three 
cat  mullions  ;  it  is  placed  in  the  interior  of  a  semi- 
Klvhich  springs  from  an  ornamented  pier  on  each 
p*In  the  same  Church  are  arcades,  consisting  of 
lirge  and  one  small  arch,  with  semicircular  heads 
id  together;  the  archivolts  and  jambs  are  orna- 
ted  with  a  sort  of  embattled  fretwork,  and  the  part 
Pe  the  two  archivolts  unite  is  supported  by  a  short 
miii 

^Abbey  Church  of  Jumieges  is  a  good  example  of 
Wiure  of  the  Norman  with  the  later  style.  The 
Boorway  of  the  porch  is  crowned  by  a  pointed  arch 
Korman  mouldings,  but  the  inner  doorway  has  a 
Brcular  head.  In  the  Western  front  are  two  towers 
)uare  bases,  in  which  are  semi  circular- headed  door- 
l^ith  vouBSoirs  springing  from  pillars,  and  above, 
fero  tiers  of  tall  semicircular  arches,  of  which  the 
Bis  supported  on  columns  like  those  on  the  exterior 
m  Cathedral  at  Pisa,  and  the  lower  on  plain  piers* 
fc  towers  end  in  pyramidal  spires. 
ftslly»  iti  the  South  porch  of  the  Church  of  Louviers 


near  Rouen,  are  two  pointed  arches  which  meet  together     Part  HI. 
and  form  a  pendent  cnsp  in  the  middle.     The  windows  '^— —y*^*' 
in  the  sides  have  also  pointed  lops  ;  the  roof  is  hemi- 
cylindrical; and  the  whole  Church  is  richly  ornamented 
with  tabernncle-work, 

Christianity  is  supposed  to  have  been  propagated  in  Churches 
the  North-East  parts   of  Germany,  in  Poland,  and  in  were  early 
Russia  by  Missionaries  from  Constantinople  ;  and  it  is,  ^^^^^  inj'*** 
probably,  to  the  influence  of  some  of  those  Ecclesiastics  uiissi«* 
that  we  iire  to  ascribe  the  erection  of  the  Gothic  Cathe- 
drals at  Tver  and  Novogorod;  tins  la-st  is  said  to  have 
been  built  in  the  year  988.     Churches  of  considerable 
magnitude,  and  of  that  style  which  superFcded  the  Ro* 
man  Architecture,  must,  therefore,  before  the  end  of  the 
Xili  century,  have  been  erected  from  one  extremity  of 
Europe  to  the  other. 

That  species  of  Architecture  which  subserjnently  to  TUe  North* 
the  erection  of  the  Cathedrals  of  Pisa,   OrvieUo,  and"n^»y'«of 
others   of  the   same  date,    prevailed   in   almost  every  -yt_„i,jr^ 
Country  beyond  the  Alps,  made  its  way  into  Italy,  and  introduced 
many  Churches  were  constructed  according  to  that  style  iuto  Italy, 
with  certain  modifications.     Of  these  the  most  impor- 
tant is  the  Cathedral  of  Milan,  which  was  built  in  1336.  Cathedral 
This  building  is  of  w^hite  marble,  and  its  plan  is  in  the  ^^  ^^'**°" 
form  of  the  Latin  cross,  the  transept,  however,  extend- 
ing but  little  beyond  the  side  walls  of  the  Church*   The 
whole  length  from  West   to  East  [^  490  feet,  and  the 
breadth  295  feet  j  and  at  each  extremity  of  the  Western 
facade  is  a  square  tower,  43  feet  long  in  each  direction. 
The  nave,  which  is  279  feet  long,  and  197  feet  wide,  is 
divided  into  a  central  and  four  side  aisles  by  four  rows 
of  columns,  and  is  lighted  by  five  cupolas ;  the  transept 
also  is  divided  into  a  central  and  two  ijide  aisles  in  tlie 
direction  of  its  length,  and  the  Eastern  extremity  of  the 
Church  is  terminated  by  Ihree  sides  of  an  octagon. 

The  Western  facade  is  crowned  by  a  great  gable  or 
pediment,  extending  over  the  nnve  and  side  aisles;  the 
apex  is  170  feet  from  the  pavement,  and  ihe  sloping 
sides  are  ornamented  with  tabernacle-work.  The  towers 
at  the  extremities  of  the  faijade  are  295  feet  high,  and 
are  each  divided  horizontally  into  six  parts,  which  gra- 
dually diminish  in  breadth  upward,  and  the  last  forms 
a  small  pyranjidal  spire.  The  taces  of  the  towers  are 
covered  with  tabernacle- work  and  statues  supported  on 
corbels ;  and  in  the  third  story  from  the  bottom  is  a 
window,  divided  into  three  parts  by  mullions,  and  headed 
by  a  cuspid  arch.  Between  the  towers  the  fa<;ade  is 
divided  into  five  parts  vertically  by  buttresses,  orna- 
mented wit!i  statues  on  corbels,  and  terminating  iti  lofly 
pinnacles.  The  central  tower  is  similar  to  those  on  the 
Western  fa<;ade,  and  about  400  feet  high,  and  every  tower 
and  pinnacle  is  terminated  by  a  statue.  The  roof  is 
covered  with  blocks  of  marble  so  closely  connected  to- 
gether that  they  appear  lo  constitute  an  entire  piece. 

The  w  indows  and  doors  of  the  Western  front  do  not 
accord  with  Ihe  style  of  the  rest  of  the  building,  and 
have  been  executed  at  a  late  period  ;  the  former  have 
semicircular  heads  inscribed  in  rectilinear  architraves 
both  horizontal  and  vertical,  and  are  crowned  by  recti- 
linear or  segmental  pediments  of  which  some  want  the 
horizonlal  cornice. 

The  ]iointcd  arch  had  been  introduced  into  Italy  be- 
fore the  period  of  the  erection  of  this  edifice »  and  ex- 
amples of  it  mny  be  seen  in  the  Cathedrals  of  On^ietto 
and  Sienna,  though  it  did  not  become  a  general  teature 
till  that  lime.  Many  beautiful  and  curious  specimens 
of  the  pointed  Architecture  occur  in  Italy,  particularly 
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Arehitec-  <tt  Verona,  Vlcenza,  and  Viterbo ;  and  we  may  add  that 
tare.       the  Cathedral  of  Florence,  though  erected  partly  under 
^^v^'  the  influence  of  the  revived  Roman  style,  is  connected, 
by  the  form  of  its  cupola,  with  the  Gothic  edifices  of 
the  Country. 
Cathedral  of     The  Cathedral  of  St  Lorenso,  at  Genoa,  presents  a 
^n^aa^  singjular  mixture  of  styles ;  on  each  side  of  the  nave  are 
""^      Corinthian  columns  with  pointed  arches  springing  from 
them  ;  over  these  is  a  horizontal  entablature,  and  above 
the  latter  a  semicircular  arcade  springing  from  piers  and 
columns  alternately.     Both  the  exterior  and  interior  of 
the  building  are  fancifully  adorned  with  alternate  courses 
of  black  and  white  stone  in  stripes. 
Cathedral         The  Cathedral  at  Palermo  is  ornamented  with  inter- 
at  Pdermo.  secting  pointed  arches,  and  its  entablature  is  crowned 
by  battlements  which  together  form  a  serpentine  line. 
From  the  body  of  the  Church  rise  four  towers,  in  the 
&ces  of  which  are  rows  of  small  semicireular  arches  sup- 
ported on  columns  like  the  ornaments  of  the  Pisaa 
Architecture,  and  the  towers  finish  with  Gothic  pedi- 
ments and  pinnades.     In  the  second  story  of  the  porch 
of  the  same  Cathedral  there  are  three  pointed  arches 
supported  by  single  columns:  above  the  arches  is  a 
horizontal  entablature  and  a  general  pediment.    The 
walls  are  inlaid  in  the  manner  of  the  Saracenic  work, 
and  Mr.  Forsyth  observes  that  the  style  of  the  whole 
building  resembles  that  of  the  Moorish^Gothic 

We  are  but  little  acquainted  witli  the  Architecture  of 
Ihe  Churches  raised  during  the  Middle  Ages  in  Spain  ; 
but  that  little  indicates  a  style  which  is  compounded,  of 
the  Saracenic  and  of  that  which  prevailed  in  Europe 
after  the  introduction  of  the  pointed  arch.  From  the 
description  given  by  Mr.  Swinboume,  it  appears  that 
the  Cathedral  at  Seville,  which  was  built  near  the  end 
of  the  Xlllth  century,  is  420  feet  long,  873  feet  broad, 
and  126  feet  high.  The  choir  is  placed  in  the  centre  of 
the  Church ;  all  the  rest  of  the  building  is  cut  up  by 
narrow  aisles,  and  the  ornamental  parts  are  clumsy  imi- 
tations of  models  left  by  the  Moors.  At  one  angle  stands 
the  Giralda  or  belfry,  a  tower  of  brick  50  feet  square, 
and  350  feet  high,  of  which  all  the  part  from  the  ground 
to  the  height  of  200  feet  was  built  by  the  Moors  about 
the  year  1000,  and  is  adorned  with  sculpture  more 
simple  than  that  which  was  generally  executed  by  this 
people ;  the  rest  has  been  added  since .  within  it  is  a 
winding  staircase  of  easy  ascent,  and  wide  enough  for 
two  horsemen  to  mount  abreast  more  than  half  way  to 
the  top. 

The  Cathedral  of  Burgos,  which  was  built  in  1221, 
is  described  as  being  equal  to  the  best  specimens  in 
Europe  of  the  kiud  called  Gothic,  and  as  having  some 
resemblance  to  York  Minster.  At  the  Western  or  prin- 
cipal front  are  two  steeples  ending  in  spires ;  on  the 
centre  of  the  edifice  is  a  large,  square  tower  adorned 
with  eight  pinnacles,  and  on  the  Eastern  end  is  an  octa- 
gonal building  crowned  by  a  pyramid.  The  arches  and 
foliage  are  executed  in  the  most  elaborate  and  finished 
manner. 

A  splendid  example  of  the  Gothic  style  exists  in  the 
ID  Portugal.  Church  at  Batalha,  in  Portugal,  which  was  erected,  in 
1388,  under  the  direction  of  a  native  of  Ireland.  Accord- 
ing to  the  description  of  the  edifice,  given  by  Mr. 
Murphy,  its  plan  resembles  a  Latin  cross,  and  the  tran- 
sept is  near  the  Eastern  end  ;  the  interior  is  divided  by 
columns  into  a  nave  and  two  side  aisles,  and  tlie  Eastern 
end  terminates  in  three  sides  of  an  octairon.  The  nave 
and  aisles  are  equally  high,  the  vaults  of  both  are 
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groined,  and  the  ribs  fpring  (mm  clustering  pilkn.     I 
There  are  two  tiers  of  windows  in  the  side  walls  with  ^^ 
cuspid  heads ;  those  of  the  lower  tier  have  their  radii 
of  curvature  equal  to  two-thirds  of  the  span,  and  tboee 
of  the  upper  tier  have  them  equal  to  three- fourths;   The 
windows  are  splayed  towards  the  interior,  and  the  i 
are  adorned  with  many  small  columns,  from  which,  ete 
proceed  and  meet  at  the  top  of  the  aperture  ;  each  win- 
dow is  divided  into  three  parts  by  upright  mnllioiis ; 
each  part  ends  in  a  trefoil  head ;  and  between  ikm  tops 
of  these  and  the  intrados  of  the  arch  are  six  qaatrc&Nla. 
The  windows  of  the  chancel  are  long  and  narrow,  aad 
terminate  in  lancet  heads.    The  walls  of  the  body  eftbe 
Church  are  crowned  by  battlements  of  open-woirk  with 
pinnacles.     The  tower  is  of  an  octagonal  tbrai,-  and 
above  it  is  a  small  spire  ornamented  with  open-wmlu 
This  building  may  be  considered,  says  Dr.  Milner,  as  i^ 
pleasing  variety  of  the  Gothic  Architecture,  bnt  it  is  i 
to  be  put  in  competition  with  many  of  the  oontenp 
buildings  in  other  parts  of  Europe,  on  the  general  ] 
ciples  of  sublimity  and  beauty. 

Having  brought  the  Ecclesiastical  Architectara^  i 
Continent  down  to  the  time  when  the  pointed  style  i 
generally  prevalent,  we  proceed  to  describe  that^F 
land  during  the  same  period. 


CHAPTER  III. 
Principal  Gothic  Edifices  in  Briiam, 

As  eariy  as  the  beginning  of  the  Illd  century  ci  Umm  j 
Christian  Era,  a  Church  is  said  to  have  been  bailt  ^met  C 
Canterbury   by   Lucius   the    first   Christian   King  C***^ 
Britain ;  and  we  have  the  authority  of  Bede  far  mpm^ 
that  when   St.  Augustine  established  himself  in  tlinm  t 
city,  about  the  year  600,  the  Church  was  dedicated  Cf> 
Christ.     In  the  XXXIIId  Chapter  of  his  EodmatHe^^ 
History^  we  are  informed  that,  near  the  city,  King  Etb^l^ 
bert  built  a  Monastery  and  Church,  which  he  dedicalL   ^ 
to  St.  Peter  and  St.  Paul,  and  in  which  the  Kings  att.-^* 
Bishops  of  Kent  were  to  be  interred. 

The  latter  Church  was,  probably,  built  of  timber,  i 
it  is  by  some  supposed  to  have  been  divided  longitu 
nuHy  into  three  parts  lying  East  and  West;  for  acoord- 
ing  to  Bede's  History,  (book  ii.  ch.  iii.)  St.  Augustins^^ 
and  some  of  the  succeeding  Bishops  are  said  to  hav^^^ 
been  buried  in  the  Northern  portico,  which  has  been  sup*-"^ 
posed  to  mean  the  Northern  aisle,  and  two  Bishops  ar^^^ 
stated  to  have  been  buried  in  the  body  of  the  Churchy  ^ 
because  the  portico  or  aisle  would  contain  no  uhihbbSS^ 
bodies.  But  Mr.Wilkins,  in  the  J rchaologiay  (vol  iiii-i--J 
p.  290,)  is  of  opinion  that  the  porticu3  mentioned  f 
Bede,  instead  of  being  in  aisle,  was  a  portion  of  T 
body  of  the  Church  cut  off  at  the  Western  extremity,--^ 
as  has  been  done  in  the  Church  at  Melbourne,  in  Dof-^ 
setshire ;  and  he  thinks  it  likely  that  (he  British  Churches^^ 
of  that  Age,  were  not  divided  by  pillars  or  arcades.  --• 
There  is  nothing,  however,  to  disprove  the  fact  of  swcfc^^ 
a  division,  and  we  find  that  both  pillars  and  arches  aie  ^ 
mentioned  in  descriptions  of  the  Anglo-Saxon  Churches,  -* 
by  writers  of  the  Vlllih  and  following  centuries. 

About  the  same  period  Churches  were  erected  in  the      - 
Northern  parts  of  the  Anglo-Saxon  dominions ;  for,  in      - 
627,  Edwin,  King  of  Northumberland,  was  baptised  at 
York,  by  Paulinos,  in  a  temporary  building  of  timber; 
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^medifltely  aAerwards  a  Basilica  of  stone  was 
,1n  Uie  sume  place.  In  the  following'  year  Paa- 
pitetl  Lincoln,  where  he  converted  Bleccn,  the 
Land  his  household*  and  built  a  large  Church  of 
pt  walls  of  which  were  staudiiig  in  the  time  of 
book  ii,  ch.  xiv. — xvl) 

hUnp  In  the  sanie  venerable  writer,  Benedict,  a 
ja^on,  built,  in  676»  a  Church  tit  Weremouth  in 
bfSt.  Peter;  it  is  aelded  that  he  sent  lo  Gaul  for 
li  who  mirt:ht  build  it  according  to  the  Roman 
iby  which  is  probably  meant  the  style  of  the 
Bnipire,  So  much  exnecbtion  was  used,  that 
iyear  from  the  time  ot  laying  tlie  foundations 
t  WBS  put  on.  And,  as  the  work  drew  near  a 
pn,  he  sent  again  to  Ganl  for  artificers  to  make 
Ir  the  windows,  the  Ail  being  then  unknown  to 
pm, 

Isneient  Chnreh  of  Abbendon  is  said,  in  the 
\  Ang,^  to  have  been  built  at  the  same  time ;  it 
pbcd  as  a  building  4fO  feet  long,  with  circular 
^1>oth  at  the  Eastern  and  Weslern  ends. 
I  begirming  of  the  VHIih  centwry,  that  which 
I  cnlled  the  Rcunan  slyle  of  building  extended 
It  I  and  ;  for,  in  710,  Naitou,  King  of  the  Picts, 
l^assadors  to  Ceolfrid,  Abbot  of  iJyrvi,  near  the 
W  the  Tyne,  requesting  bim  to  send  Architects 
fht  build  him  a  Church  of  stone  in  that  manner; 
leqnest,  according  to  Bede,  (book  v-  ch*  ixi.) 
Hediately  granted.  At  an  earlier  period  than 
||Dne  Church  appears  lo  have  been  erected  near 
in  Scotland,  by  Bishop  Ninias;  this  is  said  by 
look  iii,  ch.  iv,)  to  have  been  executed  in  432, 
|bserves  thut  the  Britons  were  before  that  tima 
totned  to  buililing  with  slone.  Perhaps,  there- 
lie  Cburches  existed  in  North  Britain  before  the 
Icntory,  bttt  they  may  have  been  executed  only 
111  scale. 

htthedral  of  Hexham,  in  Northumberland,  was 
[■by  Wilfrid,  Bishop  of  York,  about  the  end  of 
|h  crntury  ;  and  its  construction  is  particularly 
P  in  the  Traclatus  dt  Statu  ci  Epiwopis  Ha^ 
|UM  Ervtesitr,  by  Richurd,  the  Prioi  of  the  Ca- 
bfho  lived  in  1180,  and  in  whose  time  it  existed 
'  He  fiiiys  it  was  furnished  with  a  round  tower, 
h  square  tower  covered  by  u  cupola  ^  from  this, 
p,  or  the  four  arms  of  a  cross,  proceeded,  and 
fcep  crypts  and  oratories  with  passages  under 
;  The  walls  were  of  great  length  and  height, 
te  divided  into  three  tiers  ^upportt-d  by  well- 
columns  both  isquare  and  circular,  which,  as 
be  walh  and  the  arch  ctftbe  Sanctuary,  were  of 
jporated  with  images  in  relief  and  painted  of 
plours.  The  body  of  the  Church  was  surrounded 
Ids  or  aisles,  and  Chapels  of  cxquihite  workman- 
Ich  were  divided  above  and  below  by  partition^ 
n  wHrding  stairs.  Within  the  staircases  and 
rm  were  made  flights  of  steps;  with  galleries 
pges  leading  from  them,  botli  for  ascending  and 
pig;  and  so  disposed  that  persons  might  be  there 
i  round  the  Church  without  being  seen  by  any 
c  nave  below. 

lohable,  m  Dr.  Milner  observes,  that  the  Ca- 
lf Hexham  had  some  resemblance  to  that  of 
ftpbia^  at  Constantinople,  which  was  built  about 
time ;  and  it  is  alno  probable  that  the  prin- 
prches  of  the  Continent  in  that  Age  were  dc- 
lud  executed  nearly  in  a  similar  manner ;   but 
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the  Saxon  Church  at  Hexham  may  have  been  superior     ^^^  HI* 
to  any  of  the   foreign   buildings,    for  Eddius  observeHf  ^'■••Nr*^ 
that  no  Church  equal  to  it  in    magnificence  was  to  be 
met  with  on  this  side  of  the  Aijjs.     The  same  Wilfrid 
founded  a  Monastery  at  Hexham,  about  674. 

We  are  brought  next  to  the  rebuilding  of  York  Ca- 
thedral in  767.  This  edifice  must  have  been  magni- 
ficent for  that  tirnc,  though  we  have  few  particulars  from 
which  we  can  obtain  on  idea  of  its  style;  all  we  know 
of  it  is  from  the  Poem  of  Alcuin,  one  of  the  Architects, 
in  which  it  is  described  as  having  all  the  requisites  of  a 
complete  edifice,  Buch  as  pillars,  arche!:,  vaulted  roofs, 
porticos,  galleries,  and  altars ;  but  these  circumstances 
are  sufficient  indications  that  Architecture  must  have 
been  cuUivated  and  brought  to  a  considerable  degree  of 
perfection  in  England  at  that  time,  which  was  before 
the  inrasions  of  the  Danes  occurred.  Amidst  the 
troubles  produced  by  thos^e  invasions^  it  was  not  to  be 
expected  that  the  Arts  should  receive  encouragement, 
still  less  (hat  of  building;  in  fact,  the  fairest  edifices 
which  then  adorned  the  Country  fell  a  pn/y  to  the  ra^ 
vages  of  thoRe  Barbarians,  and  the  art  of  couijlruction 
was  lost.  But  when  Alfred  came  to  the  Throne  a  revi- 
vaJ  look  place;  this  Prince  is  said  to  have  erected 
several  Ecclesiastical  as  well  as  Military  edi^ces,  and 
even  to  have  introduced  into  the  former  an  improved 
style,  Mr.  Bentham  supposes  that  tuwers  and  steeples 
were  added  to  the  English  Churches  in  his  lime»  vix. 
about  the  year  900 ;  however,  as  no  steeples  at  present 
exist,  of  an  earlier  date  than  the  beginning  of  theXIIIth 
century,  this  circumstance  is  doubttub 

The  Abbey,  at  Ramsay,  in  Himtiugdonshire,  was  re-  Kamsij 
built  in  974  ;  and,  in  the  Hint.  Ramesicnsuit  it  is  described  ^^^^Y' 
as  having  two  l(»wers  raised  above  the  roof;  one  was  at 
the  Western  end  and  the  other  was  supported  by  four 
pillars  in  the  middle  of  the  building,  which  there  dividt:d 
into  four  parts,  connected  together  by  arches,  and  these 
extended  to  other  adjoining  arches  to  prevent  the  former 
from  giving  way.  This  shows,  as  Mr.  Bentham  ob- 
serves, that  the  plan  of  the  building  must  have  consisted 
of  two  rectangles,  crossing  one  another,  with  side 
aisles;  but  the  same  gentleman's  opinion^  that  this 
mode  of  buibling  had  not  then  been  long  in  use*  does 
not  appear  so  well  founded,  for  the  descriplion  of  the 
Cathedral  at  Hexham  seems  to  show  that  this  building 
bad  also,  on  the  plan,  the  figure  of  a  cross,  and  that  It 
was  furnished  with  u  tuwer. 

It  is  supposed  by  some  that  the  Cathedral  of  Oxford  Oxford 
was  built  in  the  reign  of  Ethelred,  about  tlie  year  lOuO,  C*^^^*^^"^*!- 
but  so  uncertain  are  the  dates  of  the  early  edifices  of 
our  own  Country,  that  others  place  its  erection  about  a 
century  later;  Mr.  Dallaway  thinks  it  was  built  in 
1112.  The  only  part  of  the  ancient  structure  which  re* 
mains,  viz.  the  nave  of  St.  Frideswide,  is  built  exactly 
in  the  njanner  of  that  corrupt  Roman  st)Ie  which  cha* 
raclerises  the  oldest  remains  of  edifices  in  Germany  and 
France,  and  it  has  been  considered  as  the  best  specimen 
of  what  is  colled  the  Saxon  Architecture  in  England, 
To  one  or  the  other  of  these  periods  may,  perhaps,  be 
rel erred  tlie  construction  of  jiarts  of  the  Cathedrals  at 
St.  At  ban's  and  Durlium. 

The  long  and   severe   struggle  against  the  Danes*  Restoratioa 
joined,   perhaps,   to  a  certain  dissoluteness  of  manner  ^/^^"^J'*^ 
which  at  that  time  prevaded  among  the  Anglo-baxons»  ^j^^^,  ^^^ 
is  supposed  to  have  been  the  c^use  that  the  Religious  ij^n^  ^.f  the 
edifices  of  the  Country  had  very  much  gone  to  ruin  be^  CoaquesU 
fore  Edward  the  Cotiiessor  came  to  Uie  Throne ;  this 
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Archiiec-  Prince  had  been  educated  in  Normandy,  and,  probably, 
ture.  the  contrast  between  the  Ecclesiastical  structures  of  that 
^'^•^v^^  Country  and  those  of  England  struck  him  forcibly,  and 
induced  him  to  excite  his  people  to  repair  their  Churches 
and  erect  new  ones  with  embellishments  similar  to  those 
of  the  Norman  edifices.  Afler  the  Conquest*  in  1066, 
the  style  of  the  Norman  buildings  became  very  general 
in  England.  The  most  early  examples  of  this  styte  do 
not  remain  at  the  present  time  in  a  perfect  state,  but 
enough  can  be  seen  of  their  ruins  to  show  its  characters. 
Edward  the  Confessor  built  the  original  Abbey  Church, 
at  Westminster ;  and  about  the  same  time  was  executed 
the  Cathedral  of  Gloucester,  of  which  a  part  still  re- 
mains ;  and  these  seem  to  have  served  as  models  for 
the  Ecclesiastical  structures  subsequently  erected.  The 
transept  of  Winchester  Cathedral  was  erected  in  1080, 
and  the  tower  of  Exeter  Cathedral  in  1112.  To  these 
may  be  added  the  lower  part  of  St  Peter*s  in  the  East, 
at  Oxford,  and  the  Church  of  St.  Sepulchre,  at  Cam- 
bridge ;  this  last  was  erected  in  1130,  by  the  Knights 
Templars,  in  imitation  of  the  Church  of  the  Holy  Se- 
pulchre, at  Jerusalem.  It  is  a  circular  building,  having 
internally  a  peristyle  of  eight  heavy  pillars,  and  it  served 
as  the  archetype  of  theTemple  Church,  in  London.  Many 
of  the  Churches  belonging  to  the  greater  Abbeys  were 
erected  at  this  Era  with  equal  magnificence ;  but  very 
few  of  them  remain,  and  those  are  in  ruins. 
Cathedral  at  The  Cathedral  at  Durham  must  be  considered  as  an 
Durham.  excellent  specimen  of  the  Norman  Architecture.  It 
was  begun  in  the.  time  of  William  Rufus,  about  1098, 
by  William  de  Carilepho,  and  was,  perhaps,  finished  by 
the  successor  of  that  Prelate.  Originally,  says  Mr. 
Carter,  the  side  aisles  both  of  the  nave  and  choir  were 
covered  with  groined  work  formed  by  hemicylindrical 
vaults,  and  the  ribs  of  the  groins  were  embellished  with 
oarving ;  but  both  the  nave  and  choir  were  only  covered 
by  the  timber-roof.  Various  additions,  however,  have 
since  been  made,  the  first  of  which  was  the  Galilee,  or 
porch  before  the  Western  fa<;ade,  by  the  Bishop  Hugh 
Pudsey,  between  1153  and  1195  ;  this  is  a  low  building, 
with  four  semicircular-headed  windows  on  each  side 
springing  from  clustered  columns.  The  plan  of  the 
whole  Cathedral  is  rectangular,  with  two  transepts,  and 
it  has  not  the  semicircular  apsis  which  was  usually 
formed  at  the  Eastern  end  of  the  ancient  Churches.  The 
length  from  the  Eastern  to  the  Western  facade  is  420  feet, 
and  its  breadth  from  the  Northern  to  the  Southern  face 
of  the  Western  transept,  which  is  the  longest,  is  180  feet. 
The  nave  is  200  feet  long  and  100  feet  wide ;  this  is 
divided  into  three  parts  by  two  rows  of  columns,  alter- 
nately round  and  clustering,  at  15  feet  firom  the  wall  on 
each  side.  The  Western  transept  is  70  feet  wide  from 
East  to  West,  and  is  divided  into  two  parts,  in  a 
Northern  and  Southern  direction,  by  a  row  of  clustered 
columns  at  15  feet  from  the  Eastevn  wall. 

Four  great  clustered  pillars,  each  50  feet  high,  at  the 
intersection  of  the  nave  and  Western  transept,  are  con- 
nected above  by  semicircular  arches,  the  crowns  of  which 
are  on  a  level  with  the  vault  of  the  nave,  and  support  the 
great  central  tower,  which  is  210  feet  high,  and  the  date 
of  the  construction  of  which  is  not  ascertained.  The 
choir  is  1 1 0  feet  long,  and  is  divided  into  three  parts  like 
the  nave;  beyond  the  choir  is  the  Eastern  transept, 
which  is  144  feet  long  from  North  to  South,  and  40  feet 
wide  from  East  to  West,  and  this  forms  the  Eastern 
extremity  of  the  Cathedral. 

The  centre  of  the  Western  fa9ade  is  crowned  by  a 


plain  gable ;  over  the  entrance  is  a  large  window  of  the    i 
cuspid  form,  divided  by  six  mullions,  and  haviDg  the  ^ 
upper  part  filled  with  tracery.    This  window  was  ibimed 
in  1350  ;  above  it  is  a  row  of  semicircular-headed  niches 
between  columns,  and  in  the  gable  are  five  lancet-headed 
arches,  whose  heights  are  regulated  by  the  indining  sides 
of  the  gable.     On  each  side  of  this  central  division  of 
the  fa9ade  is  a  square  tower,  the  height  of  which  firom  the 
pavement  is  140  feet ;  its  fkce  is  ornamented  with  eight 
tiers  of  arches  resting  on  small  pillars,  all  with  semi- 
circular heads,  except  those  in  two  of  the  tiers  umI  it 
has  a  flat  roof  with  battlements.    A  short  curtain,  con- 
taining four  tiers  of  semicircular-headed  arches*  in  the 
Pisan  style,  connects  each  of  these  towers  with  a  smaller 
one,  which  forms  the  extremity  of  the  facade ;  the  lower 
part  of  this  tower  is  a  square,  and  without  ornament; 
the  part  above  is  octagonal,  and  contains  four  tiers  of 
semicircular-headed  arches  ;  and  the  tower  is  crowned 
by  a  small  pyramid. 

Of  the  three  round  columns  on  each  side  of  the  nave 
the  diameters  are  7i^  feet,  and  the  heights,  including  thotb 
of  the  plinth  and  capital,  are  27  feet;  consequently, 
equal  to  3.6  diameters ;  and  the  heights  of  the  plinlb 
and  capital  are  each  equal  to  about  half  a  dismetev. 
The  plinth  is  rectangular  and  quite  plain ;  the  abaenm 
is  octangular,  the  curved  circumference  of  the  ci^C^al 
below  it  is  divided  into  eight  faces,  as  if  cut  by  so  idsjehj 
planes  a  little  obliquely  to  the  vertical,  and  a  small  fillet 
separates  this  part  from  the  shaA,     One  of  the  thi-i0e 
columns  is  fluted  vertically,  another  is  omamenied  wi'ftls 
zig-zag  channels,  the  general  directions  of  which  areb^n- 
zontal,  and  the  third  is  channelled  obliquely  round  tb^ 
column  to  the  right  and  left,  forming  a  sort  of  networlc. 
The  other  columns  consist  of  several  small  ones  clmi*- 
tered  together,  and,  perhaps,  are  of  later  date. 

From  the  capitals  of  the  round,  and  from  some  of  tls^ 
stems  of  the  clustered  columns,  spring  the  semicircoliur 
arches  which  extend  along  each  side  of  the  central  divi^ 
sion  of  the  nave  ;  the  other  stems  of  the  clustored  co^ 
lumns  are  carried  up  to  the  height  of  50  feet  fiona 
the  pavement     From  the  capitals  of  these,  and  froo* 
angels'  heads  attached  to  the  walls,  immediately  over 
the  round  columns,  and  serving  as  corbels,  spring  tbe 
ribs  which  ornament  the  groined  vaulting  of  the  nive*  - 
The  archivolts  of  the  lower  arcade  of  the  nave  arc  orna- 
mented with  zig-zag  mouldings,  and  on  the  extrsdos  i* 
a  sort  of  battlement     A  horizontal  string  extends  tlaog 
the  nave  over  the  lower  arcade  ;  and  above  this  is  a  tie' 
of  semicircular  arches  equal  in  span  to  those  beloWt 
forming  the  front  of  the  triforia;  the  archivolts  otthese 
are  highly  ornamented  with  zig-zag  mouldings,  and  res* 
upon  small  pillars  which  are  placed  vertically  over  thae« 
in  the  lower  tier ;  within  each  of  these  arches  are  twro 
smaller  ones,  also  semicircular,  springing  from  the  sssp^ 
imposts,  having  plain  archivolts  resting  upon  small  pll* 
lars.     Above  the  triforia  is  a  tier  of  narrow  pomted 
arches  within  the  lateral  vaults  of  the  groined  ceilio^ 
The  roof  of  the  nave  is  formed  by  the  intersection  <*» 
ridged  vaults,  and,  except  the  ribs  of  the  grroins,  the  soT* 
face  of  the  vaulting  is  plain.     This  part  of  the  hwUoBg 
is  said  to  have  been  finished  in  1290. 

The  arcades  of  the  choir  are  similar  to  those  of  tb* 
nave,  but  the  two  round  columns  on  each  side  are  chss^' 
nelled  with  spiral  grooves  all  directed  one  way,  and  tts^ 
ribs  of  the  groined  vaulting  are  more  ornamented.  TtM^ 
doorways  leading  from  the  cloisters  to  the  Cathedral  al"^ 
covered  with  the  utmost  profusion  of  ornament    Tt^^ 


een  and  episcopal  throne  are  iir|r}jly  decorated 
Mfigj  biiUresises,  niches,  and  pmnacles,  producing' 
iarly  rich  and  magiiifireiit  effect ;  htit  it  must  be 
bered  that  these  were  executed  long:  after  the  rest 
(toric.  A  longitudinal  section  of  part  of  Ihe  nave, 
felevatfon  of  one  of  the  doorways  in  this  Cathedral^ 
bn  hi  pi  xvii. 
fcatheilral  Ctiurch,  at  Canterbury,  afler  frequent 

tons  hy  Bre,  was  wholly  or  partly  rebuilt  by  Lan- 
1085,  and  enlarged  to  its  present  size  about  the 
hg  of  the  Xllth  century.  The  whole  length  of 
Iding-*  from  West  to  East,  is  514  fe^t ;  the  nave 
lei  long-  and  7 1  feet  broad^  and  is  divided  into  a 
^d  two  aisles  by  two  rows  of  clustered  coftimns 
listance  of  13  feet  from  the  side  walls.  At  the 
ly  of  the  nave  is  the  first  or  Western  transept, 
|lh  of  which,  from  North  to  South,  is  124  feet, 
fcidth  34  feet.  Beyond  this  is  the  choir,  extending- 
bst  to  East  1 5 1  feet,  and  in  breadth  38  feet ;  on 
le  of  this  is  an  aisle  15  feet  broad,  and  separated 
m  choir  by  u  row  of  jdain  circular  and  polyg;onal 
i  Intermixed.  The  choir  is  intersected  by  the 
I  transept,  whicli  is  154  l*ect  long  from  North  to 
knd  29  feet  wide.  Bejond  the  choir  is  the 
jChapel,  !04  feet  lr>ng  from  West  to  East,  63 
b»and  of  a  semicircular  form  towards  the  East ; 
iterior  of  this  Chapel  is  an  aiwle  separated  from 

bl  part  hya  curvilinear  ran£>;c  of  plain  colunnns 
,  at  a  certain  distance  from  the  walls.  And, 
^circular  tower,  32  feet  diameter,  called  Becket's 
Ippening  into  the  Trinity  ChapeU  constitutes  the 

K^tremity  of  the  whole  bnihliu}*', 
extremity  of  the  Western  fa<jade  is  a  square 
f  which  that  on  I  he  Northern  side  is  1 00  feet  high, 
►other  130  feet  ;  the  former  was,  probably,  part 
knc's  orif^inal  structure,  but  the  latter  was  built 
le  year  1450.  And  over  the  centre  of  the  West- 
■epl  is  another  tower,  235  feet  high,  which  was 
^bont  the  year  1500,  The  two  former  towers 
tohened  on  each  side  of  the  angles  by  immense 
presses  reaching  to  the  top  and  tJiminishing  up- 
k  projection*  by  steps  at  intervals  ;  and  the  tower 
ftulh'Western  extremity  is  crowned  by  open  bat- 
%»lh  an  octagonal  pinnacle  at  each  angle.  The 
^ihe  central  lower  are  strengthened  by  slender 
^  of  equal  thickness  from  top  to  bottom,  and  arc 
[•by  pinnacles.  On  each  face  of  this  tower  are 
windows  in  two  tiers,  of  which  those  in  the 
have  curved  pediments  of  contrary  flexure, 
ed  with  crrickels  and  tinials.  The  exterior  of 
rails  of  the  Church  are  also  strengthened  by 
I  buttresses  terminating  in  ornamented  pinna- 
between  the  buttresses  are  large  cuspid  win- 
divided  by  vertical  and  liorizontai  mtilhons. 
ku!ts  of  the  nave  and  aisles  are  groined  and  or- 
li  with  tracery  ;  hut  those  of  the  choir  and  its 
|te  more  simple.  T!ie  capitals  of  the  pillars  in 
^  and  Triniiy  Chapel  have  some  resemblance  to 
►  the  Corinthian  Order,  and  consist  of  two  rows 
n  from  these  capitals  spring  pointed  arches, 
kh  are  triforia,  or  galleries,  with  pairs  of  arches 
resting  on  columns  ;  some  of  these  latter  arches 
(circular,  but  the  generality  of  them  are  pointed, 
f  two  are  inscribed  within  the  mouldings  of  a 
ch  embraces  botli*  The  archi volts  of  the  aisles 
Dir  are  ornamented  wiih  zig-zag  mouldings. 
'  to  the  Monk   Gervase,   the  old  Church, 


before  the  fire  which,  in  1174,  destroyed  tlie  choir,  was 
covered  with  a  flat  painted  ceiling,  and  there  was  only 
one  iriforium  round  the  choir ;  the  same  Chronicler  adds 
that  the  pillars  of  the  new  choir  were  of  the  same  form 
and  thickness  as  those  of  the  old  choir,  but  12  feet 
longer;  (probably  their  height  was  then  doubled,  for  they 
are  now  about  24  feet  long;)  that  the  old  capitals  were 
plain,  whereas  the  new  ones  were  delicately  carved ;  and 
that  the  vaults  of  the  side  aisles  were  formerly  hemi- 
cylindrical,  but  subsequently  formed  with  a  ridge  at  the 
vertex.  The  present  state  of  the  Eastern  end  of  the 
Cathedra!  corresponds  nearly  with  the  account  given 
by  Gervase,  in  1180.  He  says,  *' There  are  large  well- 
proportioned  columns  crowned  with  elegant  ciipitals. 
Upon  the  abacus  rest  the  bases  of  slender  marble  co- 
lumns which  mix  their  heads  witli  those  of  olher  marble 
columns  supporting  the  arches  of  the  principal  triforinm, 
and  from  their  united  capitals  branch  out  triple  clusters 
which,  at  a  proper  height,  form  themselves  into  ribs  to 
sustain  the  groining."  The  arches  consliluling  these 
ribs  are  formerl  with  an  acute  angle  at  the  vertex,  and 
those  in  the  upper  tier  are  alternately  cuspid  and  semi- 
circular, but  the  lower  extremities  of  the  latter  are  recti- 
linear and  vertical  np  to  a  certain  Iieight  above  the 
capitals  of  the  columns  from  whence  they  rise. 

The  present  choir  was  built  hy  two  Architects  of  the 
name  of  William  ;  one  of  these  was  a  Norman,  or  Indian, 
the  other  an  Englishman,  and  the  latter  is  described  by 
Gervase,  as  panms  qitidem  corpore^  scd  in  diversh 
operihm  svbiHis  valdk  ei probua.  He  is  the  first  English 
Architect  of  whom  we  have  any  positive  aciouuL 

The  interior  of  the  nave  presents  an  unbroken  sim- 
pliciry,  and  exhibits  the  style  of  the  XlVth  century 
withonl  embellishments.  Above  tlic  lower  arcade  is  a 
course  of  oblong  panels,  instead  of  the  trifbriom,  which 
is  invariably  found  in  all  other  great  Churches  of  the  same 
Age;  and  above  these  is  a  tier  of  windows,  ihe  form  of 
which  corresponds  with  that  of  the  transverse  vaults  of 
the  groined  ceiling. 

The  crypt,  or  substructure,  is  situated  under  the 
choir  and  all  the  Eastern  part  of  the  building ;  and, 
from  the  ornaments  found  in  the  capitals  of  its  pillars, 
its  construction  has  been  referred  to  the  IXth  century. 
In  the  Trinity  Chapel,  the  angles  formed  at  the  vertices 
of  the  Gothic  arches,  by  their  curved  sides,  are  of  dif- 
ferent degrees  of  magnitude  ;  a  variety  which  has  evi- 
dently been  caused  by  the  diflerences  existing  in  the 
intercolumniations,  the  vertices  of  the  arches  being  all  in 
one  horizontal  plane. 

On  the  exterior  of  the  building,  at  the  Eastern  end, 
are  various  kinds  of  arches,  serving  as  ornaments ;  some 
are  plain  semicircles  ;  others  are  semicircles,  or  cusps, 
intersecting  each  other;  some,  again,  are  of  the  lancet 
shape,  and  others  form  broad  windows,  the  apertures  of 
which  are  divided  by  mull  ions. 

On  the  Northern  side  of  the  nave  are  the  cloisters,  a 
square  enclosure  134  feet  long  in  each  direction,  with 
groined  vaults  and  arcades  of  pointed  arches  surround- 
ing the  central  area.  Between  the  cloisters  and  the 
choir  of  the  Cathedral  is  the  Chapter-house,  a  rectangular 
building,  92  feet  long  and  37  feet  broad  ;  and  near 
this  are  the  Treasury,  Audit-room*  Library,  and  Bap- 
tistery, 

We  are  induced  to  mention  in   this  place  u  Chnrch  w^f 
supposed  to  have  been  built  before  the  dcalhof  Henry  U.,  (  fcu.t 
at  Iffley,  in  Oxfordshire,  because  it  resembles,  in  some 
respects,  the  Churches  bnilt  about  tlie  itamc  period  in 
2  Y 
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Normandy,  and  because  it  may  be  considered  as  a 
good  specimen  of  the  Parish  Churches  of  England,  near 
the  time  of  the  Conquest.  (Britton's  Architectural 
Antiquities^  vol.  y.)  It  is  of  a  rectangijlar  form,  112 
feet  long  and  30  feet  wide  on  the  exterior,  and  has  no 
transept.  In  the  Western  front  is  a  semicircular-headed 
doorway  surrounded  by  zig-zag  ornaments  and  two 
courses  of  serpents'  heads  ;  and  on  the  exterior  of  these* 
a  semicircular  course  of  voussoirs  sculptured  with  figures 
of  birds,  beasts,  angels,  and  men :  over  the  door  there 
has  formerly  been  a  circular  window,  and,  above  it»  is 
the  gable  end  of  the  roof,  in  which  were  formerly  three 
semicirculaivheaded  windows,  having  the  archivolts  and 
jambs  richly  ornamented  with  three  courses  of  zig-zags. 
The  extrados  of  the  arched  tops  is  ornamented  with  a 
course  of  serpents'  heads,  similar  to  those  about  the 
doorway,  and  this  member  rests  at  each  extremity  on  a 
twisted  column,  in  the  capital  of  which  are  sculptured 
centaurs,  griffins,  and  the  like. 

Over  the  centre  is  a  square  tower,  having  on  each  face 
two  semicircular-headed  windows,  the  archivolts  of  which 
rest  on  columns. 

The  faces  of  the  Northern,  Southern,  and  Western 
walls  have  at  the  top  and  on  each  side  a  broad,  plain  mar* 
gin  projecting  a  little  before  them.  The  inferior  edges  of 
the  horizonal  margins  are  ornamented  with  a  row  of 
dentels,  so  that  those  margins  have  the  appearance  of 
inverted  battlements;  and  about  the  windows  in  the 
tower  are  similar  margins  ornamented  in  the  same  man- 
ner. This  practice  of  recessing  the  faces  of  the  walls 
within  margins  is  met  with  in  the  Churches  of  Normandy, 
and  from  them  it  was,  no  doubt,  copied.  In  Churches 
of  later  date,  small  semicircular  notches,  or  nebula^  are 
cut  in  place  of  the  rectangular  intervals  of  the  dentels. 

The  present  Cathedral  at  Salisbury  presents  the  most 
complete  specimen  of  that  kind  of  Gothic  Architecture 
whidi  immediately  followed  the  introduction  of  the 
pointed  arch  ;  and,  contrary  to  that  which  took  place  in 
the  other  Cathedrals  of  England,  (which  were  erected  in 
parts,  at  long  intervals  of  time,  and  some  of  which  are 
unfinished  even  at  the  present  day,)  this,  which  was 
begun  in  1220,  was  completed,  if  we  except  the  spire,  a 
work  of  much  later  date,  in  about  40  years  ;  so  that  it 
is  almost  without  any  mixture  of  the  succeeding  styles. 
The  plan  is  in  the  form  of  a  double  cross ;  the  length  of 
the  nave  is  276  feet,  of  the  choir  140  feet,  and  of  Oar 
Lady's  Chapel,  at  the  Eastern  extremity,  65  feet ;  the 
general  breadth  is  76  feet,  and  the  height,  from  the  pave- 
ment to  the  top  of  the  vault  of  the  nave,  is  84  feet.  The 
length  of  the  principal  transept  is  210  feet  and  its  breadth 
60  feet.  The  cloisters  adjoining  it  are  160  feet  square, 
and  there  is  an  octagonal  Chapter-house.  The  outside 
walls  of  the  aisles  are  supported  by  solid  buttresses,  and 
flying  buttresses  extend  from  the  tops  of  these  to  the 
springing  of  the  vault  of  the  nave.  The  central  tower 
is  220  feet  high,  of  a  square  form  on  the  plan,  and 
crowned  by  a  spire,  the  apex  of  which  is  1 80  feet  abovethe 
top  of  the  tower,  so  that  the  whole  height  of  the  building 
and  spire  is  400  feet.  The  spire  itself  is  2  feet  thick 
at  bottom,  and  diminishes  gradually  to  7  inches  at 
the  top. 

The  columns  of  the  nave  are  28  feet  high,  and  each 
consists  of  one  stout  cylinder  in  the  centre,  with  four 
smaller  ones  attached  to  it ;  two  of  these  are  at  the  ex- 
tremities of  that  diameter  of  the  central  column  which  is 
parallel  to  the  direction  of  the  building,  and  the  other 
two  are  at  the  extremities  of  a  diameter  at  right  angles 


to  this  ;  by  which  means,  as  is  observed  by  Mr.  Knight, 
the  greatest  possible  space  is  allowed  for  eommimicaUoa 
and  for  the  passage  of  light  firom  the  side  windows.    Tho 
five  columns,  thus  forming  one  cluster,  have  a  comnuMi 
base  and  capital,  and  from  the  capitab  spring  the  pointed 
arches,  the  radii  of  the  sides  of  which  are  equal  to  tbice- 
quarters  of  the  spans  or  intervals  between  the  #*ftlnmn* 
supporting  them ;  and  the  sides  themselves  seem  oom- 
posed  of  a  number  of  curved  reed-mouldinga  dwtefed 
together.     Above  the  arcade  of  the  nave  is  a  small  honr 
zontal  cornice  proceeding  through  the  length  of  thebeild- 
ing,  and  making  a  finish  for  the  lower  story.   Over  tadk 
side  aisle  is  a  suite  of  low  galleries  or  triforiaopentowwdi 
the  nave,  hot  having  no  windows  towards  Uie  exteriob. 
A  vertical  stem  rises  firom  the  capital  of  each  of  tht 
opposite  pillars  of  the  nave,  crosses  the  hoiiaonUl  ew- 
nice,  and  proceeds  without  interruption  to  the  gnmid 
work  in  the  top  of  the  roof.     The  windows  in  tfiiwiib 
of  the  building  are  lancet-headed;  those  of  the  knw 
tier  are  placed  two  together  between  the  battresMi,  bat 
those  in  the  clere-story,  or  upper  part  of  the  walla  of  tfcs 
nave,  are  divided  into  three  apertures  by 
mullions. 

In  the  Lady  Chapel  the  central  stems  of  the 
pillars  resemble  Roman  columns,  except  that  tbeyknt 
no  diminution  ;  they  have  Attk  bases  coaoely  cat»  mi 
the  capitals  are  similar  to  those  of  the  ancient  «te 
•  pilasters ;  the  other  stems  in  each  cluster  are  detadnd 
from  that  of  the  centre,  and  have  distinct  hsMi  ai 
capitals.  The  Western  end  of  the  Cathedral  is  covmi 
with  niches  and  rows  of  statues ;  and  this  is»  proiMUjr 
the  earliest  example  of  that  practice  in  England. 

In  the  screens  which  separate  the  Northern  aadSooiii- 
em  ends  of  the  smaller  transept  from  the  nave,bapooted 
arch  springing  from  the  clustered  pillars  (m  each  lUci 
and  rising  as  high  as  the  tops  of  the  other  side  aidMi; 
and,  above  this,  is  an  inverted  arch  descending  fron  tht 
foot  of  the  ribs  of  the  vault  at  the  top  of  the  triforiiUB,M 
each  side,  and  having  its  lowest  point  coincident  witk 
the  crown  of  the  arch  before  mentioned ;  this  Mxn 
occurs  in  the  Cathedral  at  Wells,  and  in  several  ota 
Cathedrals  of  this  Country. 

The  Southern  face  of  the  transept  contains,  in  the 
gable,  a  circular,  or,  as  it  Is  called,  a  Catharine»wl»«l 
window ;  and  below  it  is  a  row  of  narrow  windom  » 
the  lancet  form.  The  central  tower  has  two  windosi  in 
each  face  ornamented  with  curved  pediments  and  aodK- 
ets.  and  it  is  crowned  by  battlements,  but  is  without  pi»* 
nudes.  In  the  gable  of  the  Northern  transept  is  a  W* 
of  pointed  arches  placed  on  small  attached  columns  as 
ornaments  against  the  face  of  the  wall ;  and  the  knghts 
of  the  arches  decrease  from  the  middle  one  outwarffci* 
order  to  suit  the  inclining  sides  of  the  roof. 

In  this  Cathedral  are  some  ornaments  which 
those  of  the  Norman  Architecture ;  many  of  the  inUfifff 
arches  are  sculptured  with  a  zig-zag,  and  the  »** 
moulding  appears  round  the  arches  and  windows  of  »* 
West  front 

The  Baptistery  is  an  octangular  building  on  the  Nop- 
em  side  of  the  Church,  with  broad  and  cusp-headed  wi»^ 
dows,  having  three  circular  ornaments  within  the  an»» 
there  are  buttresses  at  the  angles  terminating  in  p*^ 
nacles  ;  and  the  whole  building  is  covered  with  a  hiff^ 
pyramidal  roof.  .  ^ 

The  Cathedral  at  York  is  remarkable  for  the  «nip^^^ 
city  of  its  plan,  which  is  in  the  form  of  a  Latin  cross,  tJ^ 
arms  of  which  are  all  rectangular,  and  the  transept  ii  ^ 
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Idle  of  the  len<!;ih  of  the  builditigf.  The  whole 
ps  46d  feet  from  East  to  West,  atul  its  bread  lli 
le  Northern  to  the  Southern  face  of  the  transept 
feet ;  the  breadth  of  the  nave  is  103  feet,  and  of 
Isept  £^4  feet;  and  the  body  of  the  Churcli  and 
isept  are  dK  ided  into  a  centre  and  aisles  by  clus- 
liumns,  20  feet  and  18  feet  from  the  walls,  re- 
liy.  In  the  intersection  of  the  arms  of  the  cross 
r  larare  clustered  columns?  supporting*  the  centra) 
wrbicli  is  182  feet  hi^^h ;  and  between  the  two 
i  colunoas  is  the  screen  separating^  the  transept 
le  choir;  the  latter  is  150  feet  long',  and  beyond 
|e  Eastern  part  of  the  buildin":  is  occupied  by 
pel  of  the  Virgrin.  A  perspective  view  of  this 
f  from  the  North -West  is  g-iven  in  pi,  xvi. 
edifice,  like  the  j^enerality  of  our  Cathedrals, 
li  executed  at  difrerenl  times.  The  most  ancient 
be  crypt  nnder  the  choir«  and  lliis  is  supposed 
heen  built  with  the  Norman  Chiirch  in  1171  ; 
Its  cjf  a  crroined  work  supported  on  four  walls 
ix  insulated  columns  each  5  feet  6  inches  high 
lot  5  inches  diameter,  and  som«  of  the  arches 
lig  it  are  ornamented  with  the  Norman  z'lfr-zag, 
^Ut  which  are  octan£*-iilar,  are  sculptured,  and 
mble  the  Attic  kind,  except  in  one  instance, 
ersed  capital  is  substituted  for  a  base ;  from 
bere  is  reason  to  coticlude  that  .some  part  of  the 
b  been  tormed  of  materials  belonf^'ini^'  to  a  more 
tdifice.  The  Soalbem  wincr  of  the  transept  was 
rtween  1:216  and  125J>,  and  the  Northern  wing 
fun  in  1260  ;  the  construction  of  the  Western 
^  the  fabric  probably  extended  from  the  befj^in- 
khe  XlVth  to  the  middle  of  the  XVth  century. 
krches  of  the  nave  are  pointed*  and  the  curved 
p  cut  in  reed-nioulding-s  ;  above  their  vertices 
icuital  string  extending-  along  the  building,  and 
^oroes  the  upper  tier  of  windows.  There  are 
ries  over  the  aisles  of  the  nave.  The  arcades 
ransept  are  sculptured  with  a  double  zig^-zag", 
-tooth  ornament  on  the  moulding-s,  and  the 
I  columns  have  small  capitals  sculptured  to 
I  foliage.  Above  these  arcades  are  two  tiers 
a»  or  open  frulleries.     The  p^i-oined  roof  of  the 

is  adorned  wilh  intersecting*  ribs  of  tracery- 
Kcuted  in  modem  times,  but,  probably,  in  imi- 

the  ancient  forms. 

t  extremities  of  the  Western  faijade  are  two 
l>wers  with  bnltresses  on  each  side  of  the  angles, 
ted  with  trefoil  and  cinquefoiUheaded  arches, 
ch  are  pediments.  The  doorways  and  windows 
p  heads  with  reed-mouldings ;  the  part  of  the 

within  the  arch  is  either  pierced  by  three  open 
h,  or  is  occupied  by  the  !»ranchin|^  mull  ions, 
tltrados  is  crowned  with  rectilinear  or  curved 
ta,  which  are  ornamented  with  crockets  and 
^F\ae  walls  of  the  towers  terminate  in  a  ranp^^e 
Inents,  and  over  each  angle  is  a  crocketed  pin- 
rbe  side  walls  of  the  aisles  are  siipported  by 
tresses  terminating  in  pinna£*les,  and  the  walls 
.arcades  of  the  nave  are  strengthenetl  by  bnt- 
nore  slender  than  the  former.  A  horizontal 
ittlemenls  is  placed  along  the  lop  of  the  fai^ade 
%c  side  walls  of  the  building;  and  the  inclining 
the  gable  are  ornamented  in  the  same  manner, 
it  Western  window  is  divided  into  eight  parts  by 
bullions  :  the  arched  sides  of  the  head  form  an 
igle  with  each  other^  and  the  part  within  the 


intrados  is  enriched  with  open-work  in  the  forms  of   Part  in. 
leaves.     See  pL  xix.  fig.  2.  v--^y-.^ 

The  original  Catiiedral,  at  Lincoln,  was  built  in  1092,  Ltncoln 
by  llemigius,  the  first  Bishop  appointed  to  an  English  See  Cathtnlrsd, 
by  William  the  Conqueror,  imi  of  this  building  nothing 
remains  except  part  of  the  Western  front  and  towers. 
The  front  seems  to  have  been  divided  into  five  recesses 
covered  by  semicircular  arches;  over  these  there  seems 
to  have  been  a  tier  of  small  eolymns  bearing  intersect- 
ing arches,  and  the  fa^e  was  terminated  above  by 
three  gables.  The  original  towers  at  the  Western  front 
were  ornamented  with  three  tiers  of  semicircular  arches 
on  each  face;  these  still  exist,  but,  at  a  later  period, 
the  towers  were  increased  to  their  present  height.  The 
building  having  been  injured  by  an  earthquake  in  116^, 
it  was  subf^equently  rebuilt,  and  the  work  was  carried 
on  at  various  times  till  the  close  of  the  XlVth  century. 

The  plan  of  this  Cathedral  is  a  double  cross,  like  that 
of  Canterbury*  but  the  Eastern  as  well  as  the  Western 
front  is  rectilinear.  The  whole  length  is  470  feet  from 
East  to  Wesi,  and  the  length  of  the  Western^  or  greatest, 
transept  from  North  to  JSouth  is  220  feet.  The  length 
of  the  nave  is  240  feet,  its  breadtli  60  feet;  and  this 
part  of  the  Church  is  divided  longitudinally  into  a  centre 
and  aisles  by  two  rows  of  clustered  pillat^  at  15  feet 
from  the  %valls.  The  breadth  of  the  Western  transept 
is  6B  feet ;  this  is  divided  into  two  parts  by  a  row  of 
columns  at  23  feel  from  the  Eastern  wall,  and  the  space 
between  the  cobimns  and  that  wall  is  occupied  by  six 
chantries  founded  by  difiereut  persons.  The  central 
tower  stands  over  four  large  clustered  cobimns  in  the 
middle  of  the  W^estern  part  of  tiiis  transept;  the  screen 
of  the  choir  is  between  the  two  Eastern  columns,  and 
the  whole  length  of  the  choir  from  this  to  the  allar- 
ficreen  is  140  feet  j  on  each  side  of  the  choir  is  an  aisle 
18  feet  wide  ;  and  beyond  the  altar- screen  is  the  Pres- 
bytery occupying  all  the  rest  of  the  Church.  The  East- 
ern transept  crosses  the  body  of  the  Church  between  the 
choir  and  the  altar;  and  it  is  22  feet  wide,  exclusive  of 
four  semicircular  recesses  or  Chapels,  which  occupy  all 
its  Eastern  side. 

The  Western  front  extends  North  and  South  beyond 
the  side  walls  of  the  building,  and  is  terminated  by 
two  octagonal  towers  which  are  crowned  by  small 
spires.  In  the  centre  ot  the  fatjade  are  lliree  recesses, 
of  which  the  middle  one  is  headed  by  a  pointed  arch, 
tlve  vertex  of  which  is  above  80  leet  from  the  ground; 
the  two  others  belonged  to  the  original  structure,  and 
are  covered  by  semicircular  arches.  In  each  of  the 
three  is  a  portal  covered  by  a  flat,  elliptical  arch  with 
Norman  ornaments,  and,  above  them,  is  a  large  pointed 
window  of  more  recent  construclion.  The  whole  facade, 
including  the  flanking  towers,  is  ornamented  with  tiers 
of  lancet- headed  arches  on  slender  pillars,  and  a  hori- 
zontal entablature  crowns  the  whole  ;  the  execution  of 
these  ornaments  is  referred  to  the  early  part  of  the 
Xlllth  century. 

The  lower  parts  of  tlie  Western  towers  are  in  the 
Norman  style,  and  are  ornamented  in  the  following 
manner.  In  that  part  of  each  which  is  above  the  walls 
of  the  Church,  are  three  tiers  of  recesses  with  semicir- 
cular heads  resting  on  small  columns ;  below  these,  on 
the  Northern  front,  is  a  gable,  in  which  are  also  three 
tiers  of  small  semicircular-headed  recesses  with  small 
columns  in  the  Pisan  style,  and  in  two  of  the  tiers  the 
arches  intersect  each  other.  Similar  courses  of  orna- 
menUl  arches  are  placed  in  tlie  gable  of  the  Western 
2^2 
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eitremity  of  the  Cathedral,  and  the  upper  pari  of  the 
gable  is  covered  with  trellis-work.  The  upper  parts  of 
the  Western  towers  are  of  the  XVth  century  ;  in  each 
of  the  faces  are  two  windows  ornamented  with  crockets, 
and  there  is  a  pinnacle  at  each  angle.  The  central 
tower  is  similar  to  these,  but  more  enriched  ;  its  height 
is  262  feet. 

Above  the  vaulting  of  the  nave,  and  within  that  part  of 
the  roof  which  is  between  the  Western  towers,  is  a  stone 
arch,  the  chord  or  span  of  which  is  28  feet,  and  its  versed 
sine,  or  rise,  but  16  inches :  the  voussoirs  are  about  20 
inches  long,  and  without  any  appearance  of  being  te- 
nonted  together ;  this  arch  is  remarkable  for  being  the 
most  slender  in  the  world,  in  proportion  to  its  span. 

The  side  walls  of  the  aisles  are  strengthened  by  but- 
tresses with  ornamented  pediment  heads,  and  arched 
buttresses  extend  over  the  roof  of  the  aisles  from  the 
upper  parts  of  these  to  the  upper  parts  of  the  side  walls 
of  the  nave.  The  Eastern  side  of  the  Western  transept  is 
supported  by  plain  buttresses,  with  flying  buttresses  over 
the  aisle;  and,  in  this  transept,  the  windows  are  of  the 
lancet  form.  In  the  Northern  and  Southern  faces  of  the 
same  transept  are  large  circular  windows  filled  with 
looped  tracery.  The  whole  building  is  covered  by  a 
lofly  roof  forming  a  ridge  over  each  arm  of  the  double 
cross. 

The  pillars  of  the  nave  have  capitals  sculptured  with 
foliage,  from  which  spring  the  pointed  arches ;  and  these 
consist  of  arcs  of  circles,  of  about  seventy-five  degrees 
each,  the  extrados  moulding  of  which  rests  upon  a  head 
projecting  from  the  wall,  above  the  capital  of  the  pillar. 
A  slender  pillar  resting  upon  an  ornamented  corbel  in 
the  wall,  above  the  capital,  is  carried  up  to  the  spring- 
ing of  the  ribs  which  adorn  the  vault  in  the  nave.  A 
horizontal  string  proceeds,  longitudinally,  through  the 
nave,  above  the  crowns  of  the  lower  arches,  and  over 
this  is  the  arcade  of  the  triforium,  or  gallery,  above  the 
aisle ;  this  consists  of  lancet-headed  arches,  in  tripli- 
cate, resting  on  small  pillars,  and  crowned  by  one  ob- 
tusely-pointed arch  embracing  every  three.  Above 
these  is  another  horizontal  string ;  and,  lastly,  over  this, 
and  within  the  lateral  vaults  of  the  groins,  are  the  clere- 
story windows,  consisting  of  triple  lancet-headed  aper- 
tures. The  dog's-tooth  ornament  occurs  along  the 
mouldings  of  these  arches,  and  in  those  of  the  transept 
A  longitudinal  section  of  the  nave  of  this  Cathedral  is 
given  in  pi.  xviii. 

The  four  great  clusters  supporting  the  central  tower 
are  each  composed  of  twenty-four  attached  columns  of 
various  diameters ;  the  arches  they  sustain  have  a  great 
appearance  of  lightness  from  the  delicacy  of  their 
mouldings,  and  from  their  iipandrils  being  decorated 
with  trellis-work. 

The  Temple  Church,  in  London,  may  be  mentioned 
in  this  place,  because  it  is,  probably,  one  of  the  first 
edifices,  in  England,  in  which  the  pointed  arch  was 
introduced.  It  consists  of  two  parts;  viz,  a  rectangu- 
lar nave  82  feet  long,  and  58  feet  wide,  and  a  circular 
building  58  feet  diameter,  at  the  Western  end  of  the 
former :  this  is  supposed  to  have  been  erected  by  the 
Knights  Templars  in  1 185,  and  the  rectangular  part 
may  have  been  added  in  1240,  when  the  Church  is  said 
to  have  been  rebuilt. 

Within  the  circular  building  are  disposed  six  clus- 
tered columns,  at  intervals  upon  the  circumference  of  a 
circle  concentric  with  the  walls  of  the  building,  and  29 
feet  diameter;   the  tops  of  these  are   connected  by 


pointed  arches  of  contrary  flexure,  over  whi<^  ia  railed 
a  cylindrical  tower  44  feet  from  the  paveinent»  with  ^ 
semicircular-headed  windows.  The  circular  aisle  on  the 
exterior  of  the  columns  is  covered  by  an  eqniUCeral 
groined  vault,  and  in  the  walls  are  single  lancei-hcnded 
windows.  The  foot  of  the  circular  wall,  in  the  interior, 
is  ornamented  with  a  continuous  row  of  lancet-headed 
arches  on  short  columns,  and  the  interior  of  the  tower, 
above  the  roof  of  the  aisles,  is  ornamented  with  a  simi- 
lar row  of  intersecting  semicircular  arches. 

The  walls  of  the  rectangular  building  are  strength- 
ened by  plain  buttresses,  and  the  whole  interval  be- 
tween them  is   occupied    by  a    triple  lancet-headed 
window,  of  which  the  central  aperture  is  much  higkr 
than  the  others,  and  all  three  are  circumacribed  wUhia 
a  broad  pointed  arch.    The  interior  is  divided  into  a 
central  and  two  side  aisles,  all  of  equal  height ;  viz,  9! 
feet,  by  two  rows  of  clustered  columns  supporting  eqoh 
lateral  pointed  arches ;  the  vaulting  is  groined,  aadtke 
three  divisions  are  covered  by  separate  roofs. 

A  small  Church  is  said,  chiefly  on  the  authority  of  the  JJ]^ 
Monk  Sulcardus,  to  have  been  built  on  the  site  of  the  ^ 
present  Abbey  of  Westminster,  about  the  year  604»fay  Se- 
bert.  King  of  the  West  Saxons.  It  was  reconatmcted  oo 
a  more  magnificent  scale  by  Edward  the  Confessor,  pis- 
bably  about  1050 ;  but  all  that  part  of  it  which  eiteods 
from  the  Eastern  extremity  to  the  entrance  of  the  aire, 
was  rebuilt  in  its  present  state  by  Henry  III.,  who  Ud 
the  first  stone  of  the  present  Abbey  in  1220 ;  theeotnl 
tower  was  rebuilt  in  1245 ;  and,  in  1269,  the  EasiemaA 
with  most  of  the  transept  and  choir,  was  completed  nd 
dedicated.  The  nave  was  carried  on  slowly  aftenvtnh 
and  it  was  not  till  1498  that  the  circular  windows  wcie 
formed,  and  the  Western  front  erected ;  the  towerawwe 
not  entirely  completed  till  the  time  of  Sir  Christopher 
Wren,  who  finished  them  as  they  now  are.  The  Ctopd 
at  the  Eastern  end,  which  was  built  by  Henry  VU  to 
contain  the  tomb  of  himself  and  his  Queen,  was  fioisbed 
about  1512. 

The  general  plan  is  that  of  a  Latin  cross,  of  wbkh 
the  nave  is  234  feet  long  fi-om  West  to  East,  and  90 
feet  wide  ;  the  transept  is  225  feet  long  from  North  to 
South,  and  100  feet  wide  from  East  to  West  Beyood 
the  transept  towards  the  East  are  five  Chapels,  which 
occupy  an  extent,  from  West  to  East,  of  196  feet.  TW 
of  Henry  VII.  is  at  the  Eastern  extremity,  andltf^ 
minates  in  a  semicircle,  and  there  are  two  othoson 
each  side  between  this  and  the  transept.  The  doiskiB 
are  of  a  rectangular  form,  154  feet  long  firom  West  to 
East,  and  142  feet  from  North  to  South ;  and  coosisiof 
an  arcade  enclosing  an  open  court  in  the  angle  hetvecD 
the  Southern  wing  of  the  transept  and  the  side  wallot 
the  nave.  And  at  the  South-Eastern  angle  of  the  same 
transept  is  the  Chapter-house,  an  octagonal  buildhigf?^ 
feet  diameter. 

The  nave  and  transept  are  divided  as  usual  by  rows 
of  clustered  columns,  and  the  choir  is  in  the  ceotnl 
division  of  the  nave,  near  its  intersection  with  tbsi  oi 
the  transept. 

The  Western  front  is  divided  into  three  parts  vertically; 
in  the  central  division  is  the  entrance,  which  is  splayed 
and  vaulted  in  the  pointed  form  within  the  thickness « 
the  wall ;  and  above  this  is  a  great  window  divided  by 
six  vertical  and  four  horizontal  mullions.  A  gable,  u^ 
which  is  a  small  triangular  window,  crowns  this  part « 
the  front ;  but  both  the  gable  and  the  great  Western  win- 
dow are  of  later  date  than  the  rest  of  the  nave.    Oo 


We  of  the  central  division  is  a  tower  225  feet 
landings  on  a  square  baf^c,  and  divided  into  four 
k  stories*  containijig  windows  uilh  pointed-arch- 
^nd  terminating  at  top  in  a  crocketed  pinnacle 
( nng-Ie.  The  faces  of  the  towers  are  dis'ided  ver- 
bto  three  parts,  of  which  the  exterior  ones  pro* 
ryond  that  in  the  middle,  and  are  ornamented 
^s  of  panels.     These  fixces  are  the  work  of  Sir 

rher  Wren,  and  the  style  in  which  ihey  are  exe- 
miich  too  simple  for  the  rest  of  the  building'. 
Itresses  on  each  side  of  the  centra!  division  of 
Itele  are  adorned  with  niches  and  canopies, 
t  Ihe  Northern  side  of  the  nave  is  a  row  of  gra- 
'byttresses  connected  with  the  walls  of  the  aisle 
ire  by  arched  ribs  ;  between  these  buttresses  is  a 
tftll  pointed  windows  divided  into  two  parts  by 
Is,  and  uver  them  is  a  row  of  triangular  windows 
^e  cinquefoil  apertures  in  each.  Above  these 
I  cleresiorial  windows  of  the  nave,  which  are 
to  those  of  the  lower  tier;  and  the  walls  both  of 
le  and  aisles  are  crowned  by  battlements, 

Eorthern  front  of  the  transept  is  a  rich  specimen 
inted  style  of  Gothic  Architecture^  and  is  divided 
Aally,  between  the  fianking^  buttresses,  into  four 
f  In  the  lower  are  three  entrance  doorways,  of 
the  middle  one  is  higher  than  the  others,  and 
^covered  by  a  pointed  arch,  the  sides  of  whicli  are 
'^Wpon  those  of  an  equilateral  triangle  ;  over  the 
Or  ways  is  a  row  of  cinque  foil -headed  panelling:; 
horizontal  row  of  pierced  cinqnefoil  apertures  at 
rt  of  the  top  of  the  central  doorway  terminates 

fsion  above.  In  the  next  division  are  four  deep 
covered  by  obtuse,  cuspid  arches  ;  above  them 
(r  of  small,  cuspid  arches  springing-  from  pillars, 
kr  this,  is  a  perforated  battlement.  The  third 
i  contains  a  gjreat  circular  window,  divided  into 
I  parts  by  radiating  muUions,  and  Ihe  spandrils 
Nvindow  are  filled  with  roses  and  trefoil -headed 
The  last  division  is  crowned  by  the  gable  or 
Ht  of  the  roof,  and  contains  three  pointed  arches 
*on  pillars,  and  enclosed  within  the  mouldings 
*  large  arch  of  the  same  kind.  The  height  of 
lit  from  the  pavement  to  the  apex  of  the  pedi- 
^140  feet.  The  buttresses  at  the  angles  of  the 
!liart  of  Ihe  transept  are  richly  oruameuted,  and 
le  Jn  octangular  pinnacles;  curved  ribs  extend 
Kse  buttresses  to  those  wliich  are  attached  to  the 
Us  of  the  transept,  and  the  latter  terminate  in 
ie  manner. 

Architecture  of  the  exterior  of  the  Eastern  Cha- 
>  similar  to  that  of  the  nave  ;  but  Henry  the 
(Chapel  is  much  more  enriched, 
piUars  of  the  nave  consist,  each,  of  eight  slender 
lurrounding  a  circular  column;  in  those  which 
fthe  more  ancient  workmanship,  that  is,  of  the 
J'Edward  I.»  the  shafts  are  completely  detached, 
^  bases  and  capitals  are  united;  the  latter  are 
^  and  the  pedestals  form  an  entire  mass:  the 
llodern  coiunms  are  surrounded  by  two  fillets 

Lthem  into  three  parts  horizontally,  and  the 
fts  have  octagonal  capitals  and  plinths.  From 
itals  of  the  columns  spring  the  side  arches  of  the 
le  radii  of  curvature  in  which  are  greater  than 
fervals  of  the  pillars*  Tlie  mouldings  of  the  curved 
f  the  arches  are  deeply  cut,  and  above  the  ex- 
kfi  a  concentric  rib,  or  label,  as  it  is  called^  which 
from  a  corbel  head  on  each  aide.     Above  this 


arcade  is  a  horizontal  string  separating  it  from  the  ar- 
cade of  the  triforia  ;  this  consists  of  a  row  of  double 
trefoil-headed  arches  springing  from  small  columns, 
and  each  pair  inscribed  in  a  simple  pointed  arch.  Fron^i 
the  capitals  of  the  lower  range  t»f  columns  rise  slender 
triple  s!mfts,  and  from  these  spring  the  ribs  of  the 
groined  work,  formed  by  the  intersections  of  equilateral 
ridged  vaulting  over  the  nave.  The  crown  of  this 
vaulting  is  100  feet  high  from  the  pavement,  and  that 
of  the  side  aisles  is  47  feet. 

The  edifice  btiilt  by  Henry  Vfl.  is  divided  into  a 
nave  and  two  side  aisles,  and  at  the  semicircular  ex- 
tremity are  five  small  Chapels ;  it  is  ftirrounded  at 
intervals  by  ocliigonal  buttresses,  64  feet  high  from  the 
pavement,  ornamented  with  several  courses  of  panels, 
niches,  and  tabernacle-work>  and  crownecl  by  enriched 
pear-shaped  pinnacles.  The  whole  space  between  every 
two  buttresses  is  occupied  by  wiiidows  from  top  to 
bottom  ;  those  along  the  sides  are  broken  into  three 
faces*  and  the  others  into  six.  The  roof  of  the  aisles  is 
25  feet  from  the  pavement,  and  consists  of  a  groined 
vaulting,  having  the  spandrils  rounded  in  a  convex 
form,  and  ornamented  with  fan  work  panelling  ;  and 
from  the  vertices  of  the  groining  descend  pendent 
spantlrils,  or  masses  of  stone  of  a  conical  form  with  the 
points  downward^  ornamented  in  a  similar  manner. 
The  vaulting  of  the  nave  is  63  feel  7  indies  trom  the 
pavement,  and  its  groins  are  enriched  with  fanwork  and 
a  triple  row  of  pendents.  The  octangular  buttresses  of 
the  nave  are  *i6  feet  high,  ornamented  like  those  of  the 
aisles,  and  arched  or  flying  buttresses  extend  from  them 
to  the  latter  over  the  roof  of  the  aisles ;  these  are 
pierced  with  beautifid  quatrefbil  and  sixtbil  apertures 
inscribed  in  circles,  and  theextradosses  are  ornamented 
with  sculptured  lions,  dragons,  and  greyhounds.  The 
walls  of  the  nave,  which  contain  great  pointed  arch- 
headed  windows,  are  crowned  by  a  band  of  panels 
and  a  perforated  parapet.  A  plan,  transverse  section, 
and  elevation  of  the  Eastern  extremity  of  this  Chapel, 
are  given  in  pL  xx.  The  wliole  of  the  exterior  has  been 
restored,  with  great  delicacy  of  execution  and  strict 
attention  to  the  original  style,  within  the  last  few 
years. 

The  Chapter-house,  at  Westminster,  which  was  built 
by  Henry  III.,  is  of  an  octagonal  form,  and  the  walls 
are  strengthened  by  projecting  buttresses.  The  en- 
trance from  the  cloisters  is  under  two  obtusely-pointed 
arches  resting  on  a  pier  in  the  middle,  and  circum- 
scribed  by  one  large  pointed  arch  which  springs  from 
three  columns  on  either  side.  The  inner  mouldings  of 
the  small  arches  are  sculptured,  from  the  ground  to  the 
vertex,  with  branches  and  foliage,  and  over  theextrados 
is  a  weather  moulding  springing  from  corbel  heads. 

Two  splendid  Chapels,  the  one  at  Cambridge,  and  King's 
the  other  at  Windsor,  may  terminate  this  account  of  the  ^j''''-'^® 
ancient  Ecclesiastical  edi (ices  of  England;  *^i"ce  their  ^_^^^^^J^^^^^ 
completion   took  place  in  tlie  latest  period  of  Gothic 
Architecture.     Kings  College  Chapel,  at  Cambridge, 
was  begun  by  Henry  VI.  about  the  year  1443,  and  is 
one  of  the  moat  magriificent  examples  of  scientific  con- 
struction,  as   well   as  of  Architectural   beauty,  in  the 
Kingdom.     The  plan  is  u  simple  rectangle,  and  at  the 
exterior  angles  of  the  fabric  are  tour  octagonal  towers, 
with  perforated  ornaments,  terminating  in  pear-shaped 
pinnacles   crowned    with    finiais.      There   is  no   divi- 
sion in  the  interior,  and  the  vaulting,  which  was  exe- 
cuted in  the  lime  of  Henry  VUl.,  is  of  stone,  urnu- 
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Arehit0e*  rented  with  fan-tracery.  The  entrances  at  the  Nnrtheui 
tore.  and  Southern  extremities  arc  covered  by  low  arches, 
\,m^s/^mf  obtusely  pointed  at  the  vertex,  the  ribs  of  which  are  sculp- 
tured with  deep  mouldings ;  and  on  each  side  of  the  aper- 
ture is  a  small  pillar,  from  the  capital  of  which  springs 
an  elegant  canopy,  the  sides  of  which  are  in  the  form 
of  curves  of  contrary  flexore,  meeting  in  a  point  at  the 
vertex ;  these  are  ornamented  with  crockets,  and  end, 
at  top,  in  a  rich  finial.  The  windows  are  broad,  with 
low  pointed  arch  heads,  and,  with  the  exception  of  that 
at  the  Western  end,  are  filled  with  painted  glass,  which 
produces  a  soA  and  pleasing  light  in  the  interior  of  the 
building;. 

St.  George's  Chapel,  at  Windsor,  is  another  example 
of  this  highly  enriched  style  of  Architecture,  and  was 
finished  about  the  tenth  year  of  Henry  VIII.  Its  plan 
is  in  the  form  of  a  cross,  the  transept  projecting  but 
little  beyond  the  side  walls,  and  ending,  at  both  extre- 
mities, in  five  sides  of  an  octagon.  The  nave  is  divided 
into  a  centre  and  two  aisles  as  usual,  and  the  arches 
are  of  the  low  pointed  form  :  bell-shaped  spandrils  rise 
from  the  pillars  on  each  side  of  the  central  division,  and 
are  covered  with  fiui-traoery  up  to  the  vault,  the  middle 
part  of  which  is  ornamented  with  curious  panelling 
and  pendent  spandrils.  The  walls  of  the  aisles  and 
nave  are  finished,  above,  with  perforated  parapets. 

The  best  remaining  specimens  of  Gothic  Churches 
in  Scotland  are,   the  Cathedral  of  Glasgow,  Melrose 
Abbey,  Roslin  Chapel,  and  the  Chapel  of  Holyrood. 
The    first  two  were,  probably,  erected  in   the  Xllth 
Cathedral  of  century,  and  the  last  two  in  the  XVth.     The  Cathe- 
Glugow.      dral  of  Glasgow  consists  of  a  rectangular  body  319 
feet  long,  63  feet  broad,  and  83  feet  high,  with  one 
wing  only  of  a  transept ;  about  the  centre  of  the  build- 
ing is  a  square  tower  supported  by  four  pillars,  and, 
above  it,  an  octangular  spire,  the  height  of  which  from  the 
pavement  is  225  feet.  At  the  Western  end  of  the  building 
is  another  square  tower,  the  pavement  of  which  is  sup- 
ported on  groined  arches,  and  has  a  circular  opening  in 
the  middle  to  receive  a  flight  of  steps. 
Melrose  Melrose  Abbey,  which  is  said  to  have  been  founded 

Abbey.  y^y  King  David,  in  1136,  has  the  figure  of  a  cross  on 
the  plan  ;  it  is  258  feet  long,  and  137  feet  broad,  and 
was  crowned  by  a  tower  over  the  centre.  The  vaults 
of  the  roof  are  groined,  and  the  ribs  intersect  each 
other,  so  as  to  produce  an  elegant  tracery  on  the  inte^ 
rior  surface ;  and,  besides  solid  buttresses  at  the  angles 
of  the  building,  the  side  walls  are  strengthened  by 
flying  buttresses  of  light  construction.  The  windows  are 
of  the  highly-pointed  form,  and  the  principal  of  thera 
are  divided  by  four  vertical  muUions ;  the  extradosses 
of  the  ribs  are  ornauiented  with  crocketed  pediments  of 
contrary  flexure  meeting  in  a  point  at  the  top,  and  the 
walls  and  buttresses  have  been  adorned  with  taber- 
nacle-work of  a  simple  and  elegant  kind.  This  in- 
teresting edifice  is  now  lying  in  ruins. 
Chapels  of  The  Chapels  of  Roslin  and  Holyrood  are  also  in 
Roslin  and  ruins  ;  the  latter,  which  was  founded  about  1440,  had 
Holyrood.  {^  ^^Us  strengthened  by  elegant,  flying  buttresses,  and 
ornamented  witli  tiers  of  small,  pointed  arches  resting 
on  slender  pillars.  The  principal  windows  were  divided 
into  two  a|)ertures  by  pillars;  those  apertures  were 
headed  with  pointed  arches,  one  arch  of  a  similar  form 
enclosed  both,  and  in  the  spandril  between  them  were 
quatrefbil  ornaments.  Roslin  Chapel  must  have  been 
a  beautiful  specimen  of  Gothic  Architecture  on  a  small 
scale  ;  its  length  is  69  feet,  and  breadth  34  feet     The 


roof  was  supported  by  arcades  springing  from  two  rows 
of  clustered  columns,  and  the  vault  over  the  centre  divi-   ' 
sion  was  sculptured  widi  great  taste  and  elegance. 

We  have  already  (chap,  ii.)  mentioned  the  buildiiigB 
which  usually  accompany  the  Gothic  Cathedrala ;  viz, 
the  Baptistery,  the  Cloisters,  &c.,  but  we  tliink  it  worth 
wliile  to  give  here  a  general  description  of  the  Chapter- 
house, b^ause  some  of  these  edifices  are  remarkable 
for  elegance  of  design  and  richness  of  embelliahmeiit 

The  Chapter-houftes  seem,  originally,  to  have  been  a 
of  a  rectangular  form,  like  those  of  Durham,  Glouoeiter,  1m 
and  Peterborough,  all  of  which  were  built  in  the  Xlllh 
century.     Subsequently,  their  plan  was  polygonal,  and 
of  this  kind  it  is  probable  that  the  first  was  the  Chapter- 
house at  Lincoln,  which  was  completed  in  the  year 
1200 ;  aflerwards,  were  built  those  of  Salisbury,  Wor- 
cester, York,  and  Litchfield,  which,  with  many  otherik^ 
were  imitations,  as  is  supposed  by  Mr.  Essex,  (^rd^K^ 
/ogta,  vol.  vi.  p.  170.)  of  the  circular  Churches  of  tb^ 
Knights  Templars  erected  at  the  close  of  the  Xll^k. 
century;  and  these  were,  as  probably,  imitations  of  th  ^ 
erected  over  the  Holy  Sepulchre  at  Jerusalem. 

The  Chapter-house  at  Lincoln  is  a  regular  decago 
60  feet  diameter  in  the  interior,  and  42  feet  high,  with 
clustered  pillar  in  the  centre  composed  of  ten  flat^M 
columns  of  Purbeck  marble,  surrounding  a  stone  ]  ' 
and  standing  on  one  pedestal.     The  capitals  of 
columns  are  elegantly   sculptured,  and,   from 
spring  twenty  ribs  which  meet  as  many  comiag  i 
the  rentrant  angles  of  the  buikiing;  the  inlene-^ 
on  the  ceiling  are  connected  by  a  similar  rib^ 
ibrms  a  decagon  about  the  central  column,  and  the  j 
from   the  angles  are  supported  by  clustered 
which    rest  on  highly  ornamented  brackets.      Ii 
covered  by   a    lofly  pyramidal  roof;    each   angle 
strengthened  on  the  exterior  by  a  buttress  termii 
in  a  pinnacle,  and  ornamented  with  small 
and  crockets ;  arched  buttresses  extend  firom  thcM 
as  many  plain  massive  piers  at  a  considerable  i 
from  the  walls. 

We  conclude  with  an  account  of  the 
crosses  of  our  ancestors,  which  are  to  be  considered 
connected  with  the  subjects  contained  in  tlie 
Chapter,  and,  therefore,  the  description  may  with 
priety  be  introduced  here. 

From  an  early  time  the  practice  seems  to  have  I 
general  of  erecting  Crosses  in  public  places  to  ( 
memorate  remarkable  circumstances,  and  particularif 
to  mark  the  graves  of  persons  deceased.     But  those 
which  are  deserving  of  notice  as  Architectural  otjtcts^ 
are  a  sort  of  monumental  edifices  erected  in  pWees 
wherein  the  body  of  a  deceased  Prince  has  rested  fort 
time,  in  its  passage  to  the  place  of  interment;  and  some 
of  these  still  remain  as  testimonials  of  the  grief  »i 
piety  of  the  surviving  relatives.     In  1285,  Philip  iD* 
of  France  caused  several  to  be  erected  between  St 
Denys  and  Paris,  on  the  occasion  of  conveying  lb* 
remains  of  his  father,  St.  Louis,  to  interment;  butlkef 
are  all  destroyed.     In  1296,  when  Eleanor,  the  Queen 
of  Edward  I.,  died,  her  body  was  brought  to  Lonte 
and  at  the  place  wherein  it  rested  each  night  during  d^ 
journey,  the  King  caused  a  building  to  be  erected  |0 
her  memory;  of  these,   only  three  now  remain;  «!*• 
those    at   Geddington,    Northampton,   and    Walthat^* 
which  arc  in  an  imperfect  condition,  though  still  exb»-^ 
biting  great  beauty  in  the  design  and  taste  in  the  e^^ 
cution. 
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ling  is  octangular  on  Ibe  plan,  and  stands 
1  elevated  a  few  fi^et  above  the  ground,  from 
s  an  ascent  by  a  flight  of  steps  on  each 
ole  is  divided  into  several  stances  by  hori- 
m^^  each  part  less  in  breadth  than  the  one 
the  npper  one  is  a  pinnacle  surntonnted  by 
which  this  kind  of  monument  took  its  name, 
s,  which  from  their  o^radual  diminution  up* 
!C  a  p^racefui  effect,  are  adorned  Willi  niches 

richly  sculplured,  and  containing  statties 
I ;  and  from  lliem  the  ornamented  laberna- 
ployed  abont  sepulehnd  chapels,  shrines, 
is  supjiosed  to  ha%*e  had  its  orig-in.  Crosses 
came  common,  and  were  erected  in  many 

other  public  places  abont  the  Country, 
srved  occasionally  as  pulpits  from  whence 
cached  to  the  people  assembled  about  them 
it. 


I 


CHAPTER  IV. 


I  Fataiial  Jrckitedure  of  England  during 
the  Middle  Jge». 

itic  Architecture  of  Europe  mnst  have  been 

f  state  trom  the  first  establish ment  of  Uie 
irchies  on  the  ruins  of  the  Roman  Empire, 
ion  of  the  Feodal  system  abont  the  time  of 
The  residences  of  the  Princes  and  Prelates 

turbulent  times  were  Castles;  that  is  to 
ibitificd  to  resist  a  sieg^e  ;  the  houses  of  the 
ry  w#re  mostly  of  timber,  till  about  the 
y  Vir.,  when  brick  came  into  use  in  Enem- 
ies* also,  the  houses  of  the  raerchant^  and 

to  have  been  of  wood  and  covered  with 

tcdianeotu  Division  we  have  alretidy  given 
>t  of  Castles.  They  were  generally  con- 
me ;  a  ditch  sunoundcd  the  whole  ;  within 
wall  havinn^  towers  at  itiiervals,  which, 
iirposes  of  defence,  served  to  lod^e  some  of 
tachcd  to  the  service  of  the  proprietor,  and 
they  were  capacious  enoup-h  to  serve  for 
dwelling  of  the  proprietor  himself  and  his 
wme  part  of  this  wall  was  the  gate  forming 
entrance^  which  was  flanked  by  a  tower  on 
td  within  it  was  the  Chapel  and  the  state- 
besides  dwelling's  for  servants  or  retainers, 
br  stores  :  in  some  part  of  the  interior, 
an  eminence,  was  a  second  Castle,  called 
j^ich  the  proprietor  retired   in  case  of 

|P  to  have  been  but  few  Castles  in  Eng- 
le  Norman  Conquest,  and  that  circumstance 
to  have  facilitated  the  subjnir^ation  of  the 
t  in  the  reigjn  of  King  Stephen  a  great 
constructed.  The  style  of  buildings  in  these 
9  to  have  been  the  same  as  that  which  pre- 
r  Europe  durinf^  what  are  called  the  Middle 

or  gateway  was  covered  by  a  semicircular 
lain,  because  in  such  a  situation  any  orna- 
have  been  entirely  misplaced  ■  but  those 
efejtgg,  which  consequently  might  witliout 


impropriety  receive  a  certain  degree  of  crobeltishment,     Van  IIL 
were  made  to  correspond  in  form  and  ornament  with  ^-^%^"*^ 
the  doorways  of  Ecclesiastical  buildings  of  the  same 
Age,     Within  the  gateway  wan  a  narrow  vertical  chan- 
nel cut  in  the  wall  on  each  side,  in  which  the  portcullis 
was  drawn  up  or  let  down. 

The  principal  apartment  of  a  Castle  was  the  Great 
Hall,  wherein  the  proprietor  entertained  his  friends  and 
vassah  on  particular  occasions  ;  this  room,  which  was 
rendered  a  little  ornamental,  had  one  part  of  the  floor  (the 
dais)  raised  above  the  rest,  and  in  this  part  the  principal 
guests  were  seated.  The  Chapel  was  constructed  like 
other  Ecclesiastical  e:Hfices,  and  the  kitchen  was  gene* 
rally  a  spacious  building,  but  the  ordinary  rooms  seem 
to  have  been  small  and  unadorned. 

The  Keep  of  Roche^^ter  Castle,  which  was  a  general  *x^\e  Keep  of 
place  of  residence  for  the  proprietor,  and  the  wails  of  Rochester 
which  still  remain^  will  give  some  idea  of  the  interior  of  Cuile. 
guch  buildings.  The  plan  of  the  Keep  is  a  square  80 
feet  long  in  each  direclion,  with  a  projection  on  one 
side  40  feet  long  and  20  feet  from  the  wall,  serving  as 
a  vestibule  :  the  whole  height  of  the  Keep  is  1(J4  feet, 
and  it  is  divided  into  four  stories  or  tiers  of  apartments. 
The  walls  are  14  feet  thick,  and  in  them  are  galleries  5 
feet  wide,  covered  by  vaulted  roofs  and  surrounding  the 
building  on  the  three  upper  stones.  At  each  angle  of 
the  build iug  is  formed  a  square  tower,  the  faces  of  which 
project  a  little  from  the  general  faces  of  the  wall  ;  and  in 
two  of  them  are  winding-staircases  leading  from  the 
floor  next  above  the  ground  quite  to  the  top  of  the 
Keep.  The  gallery  was  lighted  towards  the  exterior  by 
loop-holes  cut  through  the  wall,  and  semicircular* 
headed  apertures  towards  the  interior  communicated 
with  the  apartments,  The  interior  of  the  building  was 
divideil  into  two  equal  parts  by  a  screen-wall  extending 
across  it  from  bottom  to  lop,  in  which  were  two  door- 
ways of  cDmunmieationi  one  on  each  side  of  the  centre, 
except  on  the  third  story  from  the  bottom,  where  the 
screen  was  cut  away  to  form  four  semicircular-headed 
apertures.  The  archivolts  of  these,  spring  from  massive 
cyiindrical  pillars,  and  are  ornamented  with  the  Norman 
zig-zig,  and  the  inSrados  of  each  is  cut  in  a  serrated 
form ;  the  interval  between  every  two  pillars  is  occupied 
by  a  wall  reaching- not  quite  so  high  as  the  capitals,  and 
the  space  between  the  top  of  this  wall  and  the  soffit  of 
the  arch  is  open.  A  door  oi^  communication  is  made 
between  two  of  the  columns,  and  consists  of  a  semidr* 
cular  arch,  the  vertex  of  which  is  about  as  high  as  the  top 
of  the  wall  between  the  great  columns;  this  arch  rests 
upon  two  short  columns,  and  the  part  between  the  ex- 
trados  of  this  arch  and  the  intrados  of  the  great  one  is 
also  open.  In  the  middle  of  the  great  screen,  and  ex- 
tending from  the  top  to  a  well  under  the  bottom,  is  a 
hollow  cylinder  formed  in  the  wall,  by  which  water 
was  raised  to  the  several  stories  of  apartments,  where  it 
was  received  through  apertures  made  in  Ihe  wall  on 
each  floor. 

In  the  interior  faces  of  those  two  walls  of  the  Keep 
which  are  opposite  the  screen-wall,  a  chimney  is  formed 
on  each  floor  ;  this  is  a  cylindrical  recess  terminated 
above  by  a  semicircular  arch  resting  on  two  dwarf  pil- 
lars, and  on  each  side  is  another  pillar  supporting  a 
sort  of  cornice  above  the  crown  of  the  aperture*  A  fun- 
nel left  In  the  wall  sutTered  the  smoke  to  escape  from 
the  upper  part  of  the  recess  to  the  exterior  of  the  walls 
of  the  Keep,  The  towers  at  the  angles  stand  14  feet 
above  what  was  the  ceiling  of  the  upper  f*tory,  or  geiiem^ 
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roof  of  the  building,  and  between  them  is  a  parapet 
wall  crowned  with  battlements.  The  approach  to  the 
^  vestibule  was  by  a  flight  of  steps  extending  as  high  as 
the  first  floor  above  the  gpround,  at  the  top  of  which  was 
a  drawbridge  in  front  of  the  entrance.  The  doorway 
between  the  vestibule  and  the  body  of  the  Keep  was 
closed  by  a  portcullis,  and  one  of  the  winding-staircases 
was  in  the  adjoining  tower.  The  floors  of  the  rooms 
arc  entirely  destroyed,  but  the  rows  of  notches  in  the 
walls  for  the  lodgements  of  the  great  beams  are  very 
visible. 

The  Castle  is  said  to  have  existed  in  the  year  765,  but 
the  present  Keep  was  built  by  Bishop  Gundolph,  at  the 
end  of  the  Xlth  century,  of  Kentish  rag-stone,  except 
the  angles  and  the  window-frames,  which  were  of  a  sort 
of  stone  brought  from  Caen,  in  Normandy. 

The  Castles  of  Caernarvon  and  Conway  were  built  by 
Edward  I.  to  serve  as  Palaces  or  Fortresses ;  and  the 
beauty  of  the  scenery  surrounding  them  must  have  ren- 
dered a  residence  there  as  agreeable  as  was  compatible 
with  the  restraints  which  a  building  enclosed  by  guarded 
walls  must  necessarily  have  imposed  on  its  occupiers. 
Conway  Castle  is  in  the  form  of  an  irregular  pentagon, 
and  one  side  joins  the  Keep,  which  is  square  on  the 
plan  :  at  every  angle  both  of  the  Castle  and  its  Keep,  is  a 
strong  round  tower,  and  the  approaches  are  protected 
by  outworks.  The  Royal  apartments  were  on  one  side 
facing  the  river,  and  at  the  foot  of  the  wall  is  a  terrace 
supported  by  a  part  of  the  rock  which  here  rises  abruptly 
from  tlie  shore.  The  style  of  this  front  is  stated  by  Mr. 
Mitford  to  resemble  a  house  which  Palladio  might  have 
built,  rather  than  what  we  consider  as  peculiar  to  a 
Gothic  edifice.  From  the  face  of  this  wall  projects  an 
oriel  or  bowed-window  of  elegit  workmanship,  and 
the  interior  of  the  apartments  appropriated  to  the  Royal 
residence  is  executed  in  the  style  of  the  Ecclesiastical 
edifices  of  that  day. 

Under  the  Edwards,  the  English  Nobility  seem  to 
have  partly  abandoned  the  Castles  of  their  ancestors, 
and  to  have  adopted  the  Palatial  form  for  their  dwell- 
ing-houses. The  remains  of  the  more  ancient  struc- 
tures of  this  kind  are,  however,  few,  and  the  precise  age 
of  any  of  them  is  uncertain ;  and  they  have  suffered  so 
many  alterations  that  it  becomes  impossible  to  com- 
municate a  satisfactory  description  of  them.  We  per- 
ceive that  tlicy  contained  a  number  of  rooms  distributed 
without  regularity,  and  the  general  appearance  was 
similar  to  that  of  the  Castles ;  though  the  turrets,  bat- 
tlements, and  other  features  were  such  as  could  only 
serve  as  ornaments. 

From  the  time  of  Edward  I.  to  that  of  Henry  VII., 
observes  Mr.  Strutt,  the  common  houses  were  built  of 
wood ;  there  was  a  porch  before  the  principal  entrance, 
and  within  was  a  great  hall,  with  large  parlours  Adjoin- 
ing :  the  framework  consisted  of  beams  of  timber  of 
enormous  size.  In  cities  and  towns,  each  story  pro- 
jected over  the  next  below,  and  the  roof  was  covered 
with  tiles,  shingles,  slates,  ur  lead.  But  the  perishable 
nature  of  the  materials  has  necessarily  long  since 
brought  them  to  ruin. 

Westminister  Hall  is  a  remnant  of  the  most  ancient 
Palatial  edifice  in  England,  having  been  originally,  per- 
haps, part  of  the  Palace  of  Edward  the  Confessor ;  it 
was  probably  rebuilt  or  repaired  by  William  Rufus,  who 
is  said  by  Matthew  Paris  to  have  had  his  first  Court  in 
his  new  Hall  at  Westminster  after  his  return  from  Nor- 
mandy.    By  the  same  author  he  is  said.,  to  have  ex- 


pressed an  intention  of  building  a  new  Palace ;  bot  it 
does  not  appear  to  have  been  executed  till  the  rngn  of 
King  Stephen,  and  then  only  in  part.  The  Palace 
erected  by  this  Prince  was  burnt  down  in  the  reigo  oi 
Henry  VIII.  The  lower  parts  of  the  present  aide  walia 
are  remains  of  the  Hall  of  Rufus  ;  but  all  mbore 
is  the  work  of  Richard  II.,  who  rebuilt  the  Hall  in 
1399. 

The  plan  of  the  Hall  is  a  rectangular  parallelqgramt 
97  feet  8  inches  wide  from  East  to  West,  and  238  ieet 
8  inches  long.  The  Northern  or  principal  front  is  broken 
vertically  into  three  parts,  of  which  that  in  the  centre  it 
47  feet  wide ;  in  this  is  the  doorway  with  a  great  win* 
dow  above,  and  it  is  crowned  by  a  high  gable  pedimeol^ 
the  vertex  of  which  is  92  feet  from  the  pavement ;  tk 
aides  of  the  pediment  are  ornamented  with  crocketa^  and 
at  the  apex  is  a  small  tabeniacle  on  a  polygonal  baic^aid 
crowned  by  a  pinnacle.     Tlie  division  on  each  tklc  of 
the  centre  is  a  square  tower,  72  feet  high,  crowned  by 
battlements.      The   entrance  porch  is  formed  in  the 
thickness  of  the  wall ;  its  sides,  which  are  splayed  oat- 
ward,  are  ornamented  with  slender  columns,  and  fixND 
those  at  the  angles  spring  the  ribs  of  an  elegant  gitHii- 
work  which  covers  the  vault  of  the  porch,     'fiiefrontof 
the  porch  is  covered  by  an  obtusely-pointed  arch  riangf 
from  clustered  columns  ;  this  arch  is  circumscribed  by  a 
rectangular  frame,   and   each  spandril  is  ornamented 
with  a  shield  formed  in  a  quatrefoil  ornament    Ail  the 
lower  part  of  the  facade  is  ornamented  by  a  tier  of 
niches  intended  to  contain  statues,  and  each  ia  covmd 
by  a  projecting  canopy.     In  the  second  story  of  odi 
tower  are  also  two  niches  with  canopies,  and  betweei 
the  niches  a  low  pointed  arch  divided  into  four  lpe^ 
tures  by  a  vertical  and  transverse  mullion. 

The  present  interior  facing  of  the  sidt  walls  was  oe- 
cuted  under  the  direction  of  Mr.  Kent ;  this  is  ono^ 
mented  with  rows  of  piers,  from  the  capital  of  each  of 
which  springs  an  arched  rib  of  timber,  meeting  a  boii- 
zontal  piece  of  the  same  material  projecting  nom  the 
top  of  the  wall,  and  terminating  in  the  figure  of  w 
angel  also  in  a  horizontal  position  ;  from  the  extremify 
of  this  arched  rib  springs  another  which  meets  the  cor- 
responding rib  from  the  opposite  side  of  the  Hall  in* 
point  over  the  middle.  Above  the  vertex  of  the  timber 
arch  thus  formed  is  a  horizontal  collar-beam  which 
meets  the  rafters  of  the  roof,  and  over  its  middle  point 
is  a  king-post  reaching  to  the  vertex.  Between  Iheic 
ribs  and  the  wall  and  roof  of  the  building  is  another 
rib,  which  extends  in  one  continuous  curve  from  the 
capital  of  each  pier  to  the  apex  of  the  arch  under  the 
collar-beam ;  and  in  the  open  spandnls  of  the  aeteral 
ribs  are  rows  of  vertical  pillars  with  cusp  heads  in  wood- 
work over  their  intervals.  The  thrust  of  the  roof  ii 
counteracted  by  flying  buttresses.  Mr.  Pugin  suppoi* 
that  the  roof  was  originally  supported  by  rofft  ^ 
columns,  for,  he  observes,  it  is  not  likely  that  the  Aichi- 
tects  of  that  day  would  form  one  capable  of  covering  so 
great  a  span  without  such  support. 

The  great  Northern  window  of  the  Hall  was  built  i» 
1380  ;  it  is  30  feet  wide  and  48  feet  high,  in  the  IbfO 
of  a  pointed  arch  springing  from  the  vertical  sideiw 
the  window  at  27  feet  9  inches  from  the  sill;  come* 
quently  the  radius  of  each  curved  side  is  equal  to  5^1 
feet  3  inches,  or  to  about  two-thirds  of  the  span.  1^ 
window  is  divided  into  three  parts  by  two  vertical  0"^** 
lions,  and  each  part  into  three  others  by  two  of  smaO^ 
size  ;  all  the  muUions  reach  to  the  top  of  the  arch,  Q^ 
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>m  crosses  them  at  ritr^tt  nng-les,  and  a  branch 
jrincipal  miiUion  makes»  by  imiliiiE^  with  the 
af  the  head  of  the  window,  a  pointed  arch 
'hi  and  left  compartments.  The  lops  of  Ihe 
etween  the  mullions  arc  covered  with  trefoil 

uthem  extremily  of  the  Hall  is  a  lar^e  window 
!iat  over  th»*  doorway  of  the  Northern  front. 
:>f  the  latter  has  been  recently  restored,  iiearJy 
ty  with  the  orig-inai  work  executed  in  the 
ichard  H.,  but  the  forms  of  the  crockets 
do  not  seem  to  coincide  accurately  with 
)ited  in  Hollar's  view  of  this  edifice.  The 
;hes  extending  from  each  side  of  the  entrance 
ronls  of  the  lowers,  together  \wilh  the  deco- 
lling  overspreading'  the  whole  to  the  height 
Liee,  confer  an  air  of  superior  grandenr  on 

eign  of  Henry  YHL  the  residences  of  the 
id  not  entirely  lost  the  military  character 
erly  prevailed  in  the  Connlry*  and  the  edifice 
rtly  by  Cardinal  Wolscy»  at  Hatnpton  Court 
specimen  remnriiing^  of  the  styles  of  building" 

ThiB,  which  afterwards  became  a  Royal  re- 
m  be^n  in  1514,  and  in  the  time  of  the 
loned  Monarch  it  is  said  to  have  had  five 
urts ;  h  now,  howeverp  consists  of  three  com- 
ranglcs  only,  besides  the  buildings  used  as 

the  centre  of  the  entrance-front  is  a  square 
ied  by  an  octagon  a!  turret  at  each  angle 
n  the  rest  of  the  building;  through  this 
rand  gateway  formed  l^y  an  obtusely^poiiited 
Afhich,  both  on  the  front  and  rear  faces^  is  a 
the  wall  is  crowned  by  a  battlement  of  open 
?ach  of  the  turrets  terminates  in  an  octagonal 
c  face-"*  of  which  are  curves  of  contrary  flexure. 
It  and  left  of  the  tower  the  buildings  in  this 

been  partly  modernized,  but  at  each  extre- 
of  the  old  gables,  the  sloping  sides  of  which 
iited  with  griflins  ;  from  these  extremities  the 
*ct  towards   the  front  at  right  angles  to  the 

building,  so  that  the  whole  forms  three  eidea 
diagram. 

;  quadrangle,  which  is  entered  by  the  gate- 
tnentioned,  consists  of  dwelling-houses,  the 
ich  are  crowned  by  embattled  parapets ;  the 
c  square,  and  the  doorways  covered  by  plain 
I  the  centre  of  the  front,  opposite  the  en- 
nother  tower  similar  to  the  first  but  smaller, 
t  also  by  octagonal  turrets  crowned  with  bat- 
rhrough  this  tower  also  is  an  arched  passage, 
is  an  oriel  less  embellished  than  the  former ; 

*  leads  to  the  second  quadrangle,  which  is 
n  the  first.  The  left  side  is  occupied  by  the 
!,  which  was  built  by  Henry  VIII. ;  this  is  co- 
n  lofty  roof,  its  aides  are  strengthened  by 
and  in  its  walls  are  pointed  windows  with 
■oceediug  straight  to  the  top.  On  the  right- 
of  ihe  Court  is  a  colonnade  consisting  of 
mic   columns,   erected    by   Sir   Christopher 

gate-tower,  in  a  line  with  the  two  former, 
>assage  leading  to  a  third  quadrangle^  which 
led  by  an  arcade  on  piers  supporting  the 
he  buildings  ;  the  whole  of  this  quadrangle 
y  modernized  in  the  time  of  William   III. 

*  of  the  gateway  is  ornamented  with  rich  fan- 


tracery,  and  in  the  passage  is  the  staircase  leading  to   PartlU 
the  state-apartineuts.  ^.m^^,^'^ 

The  walls  are  built  of  red  and  dark-coloured  bricks, 
so  arranged  as  to  chequer  the  exterior  in  diagonal  lines, 
and  are  crowned  by  perforated  and  plain  battlements  ; 
the  windows,  doorways,  and  principal  ornaments  arc  of 
stone.  The  windows  of  the  ancient  building  are  dis- 
posed without  regard  to  symmetry;  the  frames  are  rect- 
angidar,  and,  in  general,  the  breadths  are  greater  than 
the  heights  ;  they  are  divided  vertically  by  one  or  more 
mullions,  and  some  of  them  are  ugaiu  divided  horizon- 
tally by  a  transom  near  the  middle  of  the  height;  the 
lights  or  apertures  are  terminated  above  by  obtusely- 
pointed  arches  within  the  rectangular  frames.  An  ele* 
vat  ion  of  part  of  one  side  of  the  first  quadrangle  is 
given  in  pK  xx. 

The  timber-roof  of  the  hall  exhibits  a  fine  display  of 
constructive  skill;  each  frame  supporting  the  exterior 
covering  is  composed  of  two  systems  of  beams  placed 
one  below  the  otiier,  and  each  consists  of  four  inclining 
timbers,  of  which  the  two  upper  meet  in  an  obtuse 
angle  over  the  middle  of  the  breadth  of  tlie  hall,  and 
the  two  lower  rest  on  the  tops  of  the  side  walls. 
Tlie  inclining  sides  of  the  upper  system  are  connected 
by  two  horizontal  tie-beams,  one  at  the  foot  of  the 
upper  pair,  and  the  other  about  the  middle  of  the  lower, 
and  the  apex  of  the  lower  system  falls  at  the  centre  of 
this  tie-beam.  At  the  foot  of  the  two  systems,  on  each 
side  of  the  building,  is  a  horizontal  timber,  projecting 
from  the  wall  towards  the  interior  as  far  as  about  one- 
quarter  of  the  breadth  of  the  hall ;  the  extremity  of  this 
is  supported  by  a  curvilinear  spur,  the  foot  of  which  is  in^ 
sertcd  in  the  wall  below  ;  and,  from  the  same  extremity, 
on  each  side  of  the  building  proceeds  a  cnrvilinear  rib  of 
the  hyperbolic  kind  to  the  apex  of  the  lower  system^ 
forming  together  an  obtusely-pointed  arch.  Higidity  is 
given  to  the  whole  frame  by  vertical  timbers  between 
the  curved  ribs  and  the  exterior  system  of  beams ;  and 
below  each  foot  of  the  byperbolic  ribs  is  a  pendent 
ornament  in  wood  work.  A  section  of  this  roof  is  given 
in  pL  XX. 

Most  of  the  Colleges  at  Oxford  ore  buildings  sur- 
rounding quadrimgnlar  areas,  and  are  executed  nearly 
in  the  style  of  the  ancient  works  at  Hampton  Court, 

The  style  of  domestic  Architecture  which  prevailed 
in  England  during  the  reign  of  Elizabeth,  and  even  of 
James  L,  bore  considerable  resemblance  to  that  which 
has  been  just  described,  though  an  imitation  of  the 
Italian  Architecture  is  supposed  to  have  been  introdnced 
into  the  Country  as  early  as  the  reign  of  Henry  Vfl, 

We  conclude  this  Chapter  with  a  description  of  the 
two  most  prominent  features  in  the  ancient  mansions  of 
this  Country,  mr.  the  Oriels  and  the  Fire-places,  of  which 
some  interesting  specimens  are  still  in  existence. 

The  former  arc  windows  projecting  beyond  the  front  Oriels, 
of  the  edifice  and  supported  only  by  the  masonry  of  the 
wall ;  the  period  of  their  invention  is  unknowji,  but  their 
antiquity  is  considerable,  lor  there  is  one  such,  con- 
structed on  a  face  of  Conway  Castle,  which  was 
built  by  Edward  I.  They  were  formed  sometimes 
of  three,  sometimes  of  five  sides  of  an  octagon ; 
of  the  latter  kind  is  the  beautiful  oriel- window  in  what 
is  called  John  of  Gaunt*s  Palace,  at  Lincoln,  which  was 
built  in  1390.  According  to  the  description  c:iven  by 
Mr.  Pugin,  the  bracket  sustaining  the  frame  of  the  win- 
dow is  covered  with  sculpture,  and  divided  into  four 
tiers.  In  the  lowest  is  represented  an  angel,  the  second 
2  3t 
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Architec-  contains  the  heads  of  a  kin^,  a  qncen,  and  a  bearded 
iare.  man ;  the  third  is  a  course  of  foling^e ;  and  in  the  fourth 
^^'^^/'^^  is  represented  foliage  with  six  figures,  one  under  each 
of  the  abutments  or  upright  pillars  of  the  window.  At 
the  bottom  of  the  window,  on  each  side  of  the  octa- 
gonal bow,  are  two  quatrefoils  in  panels;  the  parts 
which  contained  the  glass  terminate  in  cuspid  cinqae- 
foilfl,  and  above  each  are  crockets  and  a  finial.  The 
upright  pillars  of  the  window  terminate,  above,  in  puinaF 
cles  covered  wilh  sculpture. 

In  the  Chancel loT^s  house,  at  Lincoln,  is  a  plain 
Oriel,  consisting  of  three  sides  of  an  octagon,  supported 
by  a  bracket  ornamented  with  horizontal  mouldings,  and 
crowned  by  battlements.  Each  of  the  three  lights,  or 
windows,  is  divided  by  one  vertical  and  one  horizontal 
mullion,  and  over  it  is  a  rectangular  label.  This  is  a 
kind  of  weather-moulding  forming  three  sides  of  a  rect- 
angle, of  which  that  above  the  window  is  horizontal, 
and  the  lower  extremities  of  the  vertical  branches,  which 
descend  on  each  side  of  the  window,  are  again  broken 
at  right  angles  to  form  short  wings  turning  from  the 
window ;  in  the  present  example  these  wings  are  iu  the 
lozenge  form.  A  similar  Oriel  may  be  seen  in  the 
Palace  of  Hampton  Court  In  the  Age  of  Elizabeth 
and  James  I.  Uie  Oriels  were  divested  of  nearly  all  the 
richness  of  sculpture  which  distinguished  them  at  an 
earlier  period,  and  they  sometimes  consisted  merely  of 
rectangular  projections,  of  which  the  central  one  waa 
much  broader  than  the  others,  and  parallel  to  the  wall  of 
the  building. 

The  Oriels  seem  to  have  been  originally  intended  to 
form  a  retired  closet  for  prayer  or  meditation,  or  to 
afford  an  extensive  prospect  from  an  apartment ;  bat, 
in  the  time  of  the  Tudors,  they  were  also  accompani- 
ments to  the  Great  Halls  of  Palaces,  and  served  as  re- 
cesses to  contain  a  sort  of  sideboard. 
Fire-places.  The  Fire-places  in  the  ancient  mansions  of  this  Coun- 
try were  very  large,  and  generally  enriched  with  elabo- 
rate sculpture ;  we  have  mentioned  some  of  a  Norman 
character  in  describing  the  Keep  of  Rochester  Castle, 
but  these  are  far  exceeded  in  magnificence  by  such  aa 
we-e  erected  at  the  time  the  Gothic  Architecture  was  in 
its  most  florid  state.  Those  of  Tattershall  CasUe,  in 
Lincolnshire,  whbh  was  built  in  1440,  are  described  by 
Mr.  Pugin  as  having  the  apertures  formed  in  elliptical 
arches  with  elegant  mouldings ;  above  these  are  legen- 
dary compartments  and  heraldic  insignia.  The  mantel- 
pieces have  battlemented  tops,  and  above  them  are 
segmental  arches  formed  in  the  wall  to  support  its 
weight.  The  Fire-places  at  Hampton  Court  also  are 
distinguished  by  a  profusion  of  the  richest  sculpture. 
The  chimneys  of  this  period  assumed  a  picturesque 
form,  and  resembled  pillars  or  turrete ;  they  were  square, 
octangular,  or  circular  on  the  plan,  and  placed  in  couples 
or  groups  touching  each  other  at  the  bases  and  summits 
only ;  the  shafts  were  ornamented  with  lozenges  and 
mouldings  in  zig-zag  and  spiral  directions,  and  some- 
times crowned  by  battlements.  See  Pugin's  Specmau 
of  Gothic  Architecture. 


CHAPTER  V. 

General  Description  of  the  Saxon  and  Norman-Gothic 
Aosencc  of  A  rchitedure, 

Gothic  An      ^  fiTTand  distinction  in  the  general  system  of  the  Gothic 
cbitecture.    Architecture  from  that  of  the  Greek  or  Roman,  is  that 


while  the  former  possesses  certain  features  peculiar  to 
itself,  there  is  in  it  a  want  of  the  Orders  under  which  ^ 
buildings  differing  from  each  other  in  style  may  be 
classed.  In  the  same  edi6ce  are  columns  of  different 
kinds,  and  having  no  constant  proporti4m  between  their 
diameter  and  height ;  the  ornaments  also  are  exLremelj 
arbitrary,  for  in  the  same  column  the  mouldings  of  the 
Doric  Order  and  the  leaves  of  the  Corinthian  or  Com- 
poaite  capitals,  with  grotesque  6gares  of  men  or  animali^ 
are  all  confounded  together. 

Two  very  distinguishable    styles  of  the  NerthcmSt 
Gothic  Architecture  may  be  observed  at  first  sight ;  tilt  ^ 
most  ancient  of  which  seems  to  have  l^een  in  uaa  till  the  P 
Xlllth  century,  when  it  gave  place  to  the  other,  which,  £„, 
in  its  turn,  prevailed  till  the  XVIth  century.    Thefonncr 
of  these  is  considered  by  Dr.  Moller  as  having  originated 
in  the  South  of  Europe ;   and  as  bearing  great  resen^ 
blance  to  the  Roman  style  in  solidity  of  construction,  in 
the  fiat  or  low  pitched  roofs,  and  in  the  semicirculer  ~ 
of  the  arches  and  vaults  which  had  been  substituted 
the  horizontal  entablatures  of  the  more  ancient  building^H 
Specimens  of  this  style  he  considers  to  be  exhibited  icn 
the  Cathedrals  of  Aix  la  Chapelle,  Spires,  Wonne,  ee^ 
Mentx ;  all  of  which  were  executed  in  the  Xth  an^  . 
Xlth  centuries.     These  Churches  seem  to  be  iniiiiliiii^ 
of  the  Basilie«  of  the  Romans,  with  the  addition  of  tliK= 
transverse  rectangle,  and  over  the  intersection  of  ti^c 
arms  of  the  cross  a  louvre  or  turret  open  at  the 
The  walls  were  nuusive  and  the  windows  small : 
pillars  of  the  nave  were  short,  and  supportfed 
which,  as  well  as  those  of  the  windows,  were  sei 
cular.    The  nave  was  high,  and  covered  with  a  _ 
vaulting,  and  in  Uie  upper  part  of  the  building 
rows  oi  small  pillars  attached  to  the  wall  &c 
Above  the  vaulting  was  a  flat  timber-roof  covered  i 
lead  or  g^lt  tiles,  and  in  the  whole  exterior  of  the  bai 
ing  a  system  of  horizontal  lines  predominated    The 
naments  were  generally  of  antique  origin,  and  the 
of  the  columns,  of  the  Attic  kind,  were  correctly  ~ 
The  Western  front  was  crowned  by  a  pediment  of 
elevation,  and  perforated  by  a  circular  aperture  whi< 
probably,  was  the  origin  of  the  large  rose-window, 
wards  so  conspicuous  in  Gothic  ediQces.     Tl^  pill 
of  the  interior  were  beautifully  formed,  and  were  |^: 
bably  taken  from  Roman  buildings,  but  disposed    ~ 
out  regard  to  symmetry,  different  forms  being  empio; 
in  the  same  range,  and  the  arches  above  them 
eitlier  very  small  or  very  large  when  compared  with  tbs 
size  of  the  supports.    The  pavements  were  composeJ  ^ 
irregular  fragments,  and  the  walls  covered  wilh  nxis 
paintings.  Such  are  the  characteristics  of  the  Chucbif 
of  Germany  and  France  before  the  Xllth  centory. 

In  the  more  ancient  Churches  of  Normandy,  whick 
are  referred,  we  know  not  on  what  foundation^  to  tin 
time  of  Charlemagne,  the  sides  and  ends  preeent,  eicht 
on  the  exterior,  the  appearance  of  one  or  more  gRtt 
panels  between  plain  piers  of  small  projection,  m* 
general  horizontal  baud  joining  their  upper  extraaiUtti 
these  bands  are  crowned  by  horizontal  cornices,  whicb 
are  sometimes  supported  by  heads  like  corbels.    A* 
inferior  edge  of  the  band  above-mentioned  is  frequentlT 
ornamented  with  a  row  of  blocks,  like  dentds,  or  ^ 
small  semicircular  notches.     The  circular  extremities  ^ 
the  Churches  are  frequently  covered  by  very  high  conic^ 
roofs  projecting  considerably  over  the  walls^  and  b^' 
tween  the  piers,  if  they  may  be  so  called,  are  two  «^ 
noore  rows  of  semicircular  arches  s|^nging  firom  sme^ 


tRB,  and  hsviiig^  their  archS^oUs  divided  in  several 
*  Examples  of  lliis  style  may  be  seen  m  many  of 
hoTchesin  this  Province,  and  particularly  in  those 
(Paul,  at  Rouen,  and  of  St.  Nicholas^  at  Cnen, 
h  period  preceding  the  Saxon  conquest  of  Britain, 
hurches  of  this  Country  seem  to  have  been  made 
Bow-rods  futerwoven  ;  such,  at  leasts  is  the  opinion 
i  Sajer,  and^  accordino:  to  Fuller,  tite  dwelling'- 
I  of  Uie  Saxons  themselves^  and  even  some  of 
DbuTches,  he  mentions  particularly  the  Church  of 
Inbary,  were  thus  constructed.  The  style  of  lire 
jral  of  If  cxham,  as  we  have  said,  was  probably 
ired  from  that  of  the  Constantinopolitau  Churches, 

EC  generality  of  the  Saxon  Churches  were  of  a 
imple  character  ;  they  consisted,  like  ihose  bcfore- 
Cmed,  on  the  Continent,  of  a  rectang;idar  nave  with 
(co  at  the  Western  end  ;  the  Eastern  end  was  hemi- 
{riceJ,  like  the  place  of  the  tribune  in  the  Basilicfe^ 
be  nave  was  divided  into  three  parts  by  two 
ie,  above  which  were  galleries.  The  arches  were 
titular,  and  rose  immediately  from  the  capitals  of 
htumns.  The  shafts  of  these  were  very  massive 
Inerally  cylindrical,  though  cokimns  of  a  different 
leem  to  have  been  sometimes  used.  In  each  face 
Itowerof  Earfs  Barton  Church,  in  Korthampton- 
;1s  an  aperture  divided  into  five  parts  by  smaTl 
bs  resembling  balusters  with  simple  plinths  and 
i  and  Burrounded  in  three  places  by  astragals, 
p  every  two  of  which  the  shaft  is  farmed  like  a 
I  ^ee  Briiion' A  J rchiicdnml  Art tiquities,  vol.  v.) 

CUa  of  the  buildings  were  thick  and  without 
iS ;  the  principal  doorway  was  crowned  by  a 
teular  arch  resting  on  pillars  having  sculptured 
Nt  and  the  archivolt  itself  was  formed  with  various 
bgs,  and  sculptured  with  objects  in  relief. 
*Cathedral  at  Old  Snrom  probably  corresponded 
^lan  with  ttie  description  above  given  ;  for,  from 
in  be  traced  of  the  foundation,  it  seems  to  have 
lave  and  two  side  aisles,  and  the  Eastern  end  was 
pcular. 

Irudeness  and  imperfection  of  the  sculpture  wliich 
fented  the  Saxon  buildings  in  England,  as  well  as 
kikr  buildings  on  the  Continent,  and  its  resem- 
llo  that  which  is  found  on  some  of  the  Romfrn 
Lftre  considered  as  proofs  that  such  sculpture  was 
ifeeble  imitation  of  that  which  abounds  on  the 
I  edi^ces;  but  it  must  be  acknowledged  that  much 
Iriicularly  the  zig-zag  ornament  and  the  fretwork, 
bvention  of  the  Northern  artists  themselves.  Ac- 
t  to  Dr.  Milner,  the  Saxons,  having  a  taste  for 
llhment^  copied  the  ornaments  of  the  Boman 
ptin  Order,  leaving  out  the  ricber  parts  of  the 
lor  substituting  the  forms  of  men  or  animals, 
^cre  more  easily  executed  :  and  he  observes,  that 
Ion  mouldings  also  have  their  archetypes  in  the 
pildingB  of  the  Romans,  from  which,  no  doubt, 
fere  borrowed*  And  since  what  has  been  said  of 
llpture  is  equally  applicable  to  the  designs  of 
llces  themselves,  the  construction  of  which  is  of 
be  period,  it  may  be  inferred  that  these  designs 
leen  taken  from  the  very  works  which  supplied 
NifTients.  In  fact,  the  construction  of  the  Anglo- 
^  Churches  is  expressly  named  by  the  writers 
[day,  Opm  Romamtm,  and  this  must  sufficiejitly 

^  the  source  from  which  the  construction  was 

I- 
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«n  improvemeift  in  the  Ecclesiastical  buiMings  of  this 
Country.  Previously  to  this  event,  the  Churches  had  l)cen 
sutiered  to  go  to  ruin,  and  even  the  spirit  of  Ileligion  is 
said  to  have  been  nearly  extinct.  The  piety  of  Edward 
the  Confessor  indeed  had  induced  him  to  labour  for  iis 
revival  in  the  minds  of  his  people,  and  afterwards  the 
obligations  of  the  Conqueror  to  the  Pope  rendered  it  con- 
venient to  promote  the  interests  of  Ihe  Clergy.  The  result 
of  the  efforts  of  both  Monarchs  was  a  general  repair  of 
the  old  and  the  erection  of  many  new  Churches  of  consi- 
derable magnificence  in  various  parts  of  the  Kingdom. 

Writers  on  the  Ecclesiastical  Architecture  of  this 
Country  make  a  distinction,  as  we  have  before  observed, 
between  the  Saxou-Gothic  and  the  Norman-Gothic ;  but 
it  will  be  evident,  on  comparing  together  the  few  examples 
we  have  of  each,  that  almost  the  ouly  difference  consists 
in  the  works  executed  about  the  time  of  the  Conquest 
being  on  a  greater  scale  than  those  of  the  preceding  Age, 
and  more  highly  ornamented. 

The  general  plan  of  the  Norman  Churches  was  the 
same  as  that  before  described  ;  the  body  of  the  Church 
was  rectangular,  its  longest  side  lay  in  the  direction  of 
East  and  VVest,  and  the  principal  entrance  was  at  the 
Western  end;  at  or  near  the  other  extremity  was  a  trans- 
verse  rectangle  directed  from  North  to  South,  and  over 
the  intersection  of  the  two  branches  of  the  cross  was  a 
tower,  which  generally  served  as  a  louvre  or  open  lan- 
tern. This  central  tower  does  not  appear  to  have  ex- 
isted in  the  more  ancient  English  Churches,  except 
perhaps  in  that  at  Hexham,  In  some  of  the  Norman  edi- 
(ices  a  square  tower  was  erected  at  the  Western  end,  and  in 
others  there  were  two  such ;  viz,  one  on  each  side  of  the 
entrance,  and  extending  on  the  right  and  left  beyond  tJic 
side  walls  of  the  Church,  but  rising  very  little  above  the 
general  roof  of  the  building  to  which  they  were  attached. 
The  towers  were  without  pinnacles,  but  were  ornamented 
on  the  exterior  by  arcades,  in  tiers  attachod  to  the  walls, 
and  consisting  of  small  arches,  sometimes  separate,  at 
other  ttmeB  intersecting  each  other.  The  towers  might 
have  been  at  first  intended  to  contain  bells  like  those  of 
the  Italian  Churches  ;  but  afterward,  as  is  supposed  by 
Mr.  Benlham,  they  might  have  been  built  for  the  sake 
of  the  fine  effect  produced  by  their  height  and  forms. 
The  wooden  rafters  of  the  roofs  of  Churches  were  at  first 
exposed  to  the  view  from  the  interior^  but  they  were 
afterwards  concealed  in  panels,  which  were  painted  in 
mosaic  in  several  colours,  as  may  be  seen  in  the  Cathe- 
drals of  Peterborough  and  Ely,  The  interior  of  the  body 
of  the  Church  was  sometimes  quite  surrounded  by  at- 
tached columns  and  arcades,  nnd  along  the  nave  and 
choir  were  two  ranges  of  cylindrical  pillars,  one  over  the 
other,  with  semicircular  ardies  springing  from  the  capi- 
tals ;  the  upper  arcades  formed  the  faces  of  the  triforia 
over  the  aisles. 

On  the  outside  of  the  building  appeared  commonly 
two,  sometimes  three,  tiers  of  windows,  generally  high 
and  narrow;  and  the  walls,  as  well  as  those  of  the  towers, 
were  ornamented  with  tiers  of  attached  pillars  and 
arches.  The  top  of  the  doorway  was  sometimes  hori- 
zontal, above  it  was  a  semicircular  archivolt  projecting 
fiv>m  the  wall,  and  between  it  and  the  (op  of  the  aper- 
ture were  scriptural  figures  rudely  sculptured  in  bas- 
relief. 

The  buttresses  of  the  Norman  Churches  were  gene- 
rally rectangular  on  the   plan,  of  small  projection,   and 
uninternipled   in  their  whole  height.      In  some  casea, 
the  buttresses  were  of  cylindrical  forms,  like  columns  of 
ti  z  '2 
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Arehitec-   diflerent  diameters   placed  one   on   another,  and   the 
ture.       smaller  above  the  krirer  ,  such  ore  the  bultresses  of  ihe 
^•^V**^  tower  of  St.  Peter's  Church,  at  Northampton,  at  each 
angrle  of  which  are  three  clustered  t  off  ether. 

In  the  Saxon  and  Norman  Cathedrals,  a  Crypt,  or 
subterranean  Churchy  was  a  necessary  append ai^e,  and 
such  substructions  remain  under  the  Calliedrals  of  Can- 
terbury, Rochester,  Winchester,  and  Gloucester  ;  a!l  of 
which  are  of  the  early  Norman  times.  The  interiors  of 
CryptB  are  divided  by  parallel  rows  of  piers,  or  of  dwarf- 
ish and  massive  columns,  from  the  capitals  of  which 
spring"  the  arches  wliich  form  llie  groined  vaulting 
of  the  Crypt,  and  support  the  pavement  of  the  edifice 
above. 

The  g;Teater  part  of  the  Cathedrals  of  England,  parti- 
cularly those  of  Durham  and  Carlisle,  contain  specimens 
of  llvis  Norman,  or  late  Saxon  style,  which  prevailed 
here  about  a  century  and  a  half;  viz*  from  the  time  of 
the  Conquest,  in  1066,  to  about  the  year  1200  ;  the  nave 
of  the  old  Cathedral  of  St.  Paul,  in  London,  was  of  tlie 
same  kind  of  Architecture,  The  basement  story  of  the 
School  and  Library,  at  Weslminster,  exhibit  also  some 
inlereslin^  remains,  which  probably  formed  part  of  the 
Church  rebuilt  by  Edward  the  Confessor  ;  they  a]>pear  to 
have  oric:inally  composed  an  apartment  L 10  feet  long  and 
30  feet  wide,  covered  by  plain  groins  formed  by  a  hemi- 
cylindncal  vaulting  which  rests  on  the  piers  in  the  wall 
and  on  a  middle  row  of  eight  short  and  thick  columns 
with  square  capitals  variously  sculptured. 
Rescm-  The  more  ancient  Churches  of  England  resemble  the 

bUncc  of  Lombard  Churches  in  the  plan  and  distribution  of  llie 
»nd  Norman  ^"ddiug,  in  the  general  cliDracterof  the  column.s,aud  in 
Architcciwre  ^^*^  ^***nges  of  arches  formed  for  ornament  against  the 
to  rlie  Ijom-  faces  of  the  walls  ;  there  is  some  ditference,  however,  in 
barUo-Go-  the  columns,  and  those  in  the  Italian  buildings  approach 
in  form  and  proportion  nearer  to  the  ancient  Roman 
examples  ;  the  semicircular  archivolts  in  the  walls  of  the 
English  Churches,  as  in  Norwich  Cathedral,  and  in  the 
Church  at  Castle  Rising,  in  Norfolk,  spring  soinctimes 
from  the  alternate  columns,  and  form  intersections  with 
each  other,  an  arrangement  which  has  not  been  met  with 
in  Italy,  In  the  Chapter-house  of  Wen  lock  Priory  there 
are  as  many  as  three  tiers  of  intersecting  archivolts  over 
the  columns  in  the  faces  of  the  walls  ;  in  this  Church 
also  the  supporting  columns  are  tripled,  and  within  the 
intersections  small  arches  spring  from  the  capitals  of 
those  next  to  the  wall  Under  the  sloping  sides  of  the 
pediment  or  gable,  the  face  of  the  wall  is  recessed,  and 
witiiin  the  retired  part  are  Saxon  columns,  tlie  lengths  of 
whicii  have  been  made  various,  in  order  diatthey  may  suit 
the  inclination  of  the  sides  of  the  roof;  a  circumstance 
which  corresponds  exactly  with  a  practice  before  adopted 
in  the  Cathedral  at  Pisa.  We  may,  perhaps,  therefore,  be 
allowed  to  conclude  that  the  English  artists,  in  adapting 
the  Southern  s^tyle,  have  preserved  the  character  of  the 
features,  but  have  taken  the  liberty  of  multiplying  them 
in  order  to  produce  a  higher  degree  of  ornament  in  their 
editices. 

The  arches  of  Norman  and  Saxon  buildings,  as  well 
in  the  interior  arcades  as  over  the  doors  and  windows, 
and  those  attached  to  the  faces  of  the  walls^  were  almost 
always  semicircular,  but  some  variations  occur  in  their 
forms.  The  apertures  between  the  columns  in  Earfs 
Barton  Church  are  covered  by  elliptical  arches  ;  in  the 
Church  of  St,  Peter,  at  Barton-upon-IIumber,  in  Lin- 
colnshire,  are  two  apertures  separated  by  a  square  pier, 
and  each  crowned  by  two  rectilinear  sloping  sides,  like 
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those  of  a  pedimentt  which  meet  in  a  point  at  top  ; 

in  the  lower  of  Barneck  Church,  in  ihe  same  County,  i 
a  door  and  window  terminating  at  top  in  the  same  ma 
ner :  these   circumslances  render  it  probable  that 

kind  of  arch,  if  it  may  be  so  called,  which,  if  it  had  1    

met  with  in  an  Egyptian  building,   might  have  been 
taken  for  one  of  Ihe  primitive  specimens,  was  not 
common  in  the  edifices  of  those  days.     But,  beaid 
these,  we  may  add,  that  a  form,  to  which  the  name  \ 
the  horse*slioe  arch   has  been  given,  exists   in  &eve 
works  executed  in  this  Country  in  the  Norman  Ua 
This  must  not,  however,  be  confounded  with  the  Moor 
arch  of  the  same  name,  the  aperture  of  which  is  narro^i 
at  the  foot  than  at  some  distance  above  ;   the  Engli 
arches  are  semicircles,  or  semielllp&es  at  the  top  and  I 
sides«and  are  contiiiued  in  rectilinear  and  vertical  dir 
tions  down  to  the  capitals  of  the  piers  or  columns  ( 
which  they  rest ;  such  are  the  arches  of  Romsey  Chu 
in  Hampshire.     In  tiie  doorway  of  Southweald  Cbu 
in  Essex»  is  an  archivolt  whose  extrados  is  exactly  sea 
circular,  while  the  intrados  is  of  tlie  form  above  descrifc 
thovjgh  slightly  markecL     Over   the  doorway  of  Litl 
Snoring  Church,  in  Norfolk,  is  a  triple  urcli,  the  int 
of  which  is  a  semiellipse  nearly;  the  second  is  of 
pointed  fc^rin,  and  the  e^Lterior  is  elliptical  at  ttv 
vertical  sides.     [Sea  Bnilons  A rchilectural  .1 
vol.  V.)     The  pointed  arcUia  ornaraented  with  Uie  Nq 
man  zig-zag,  and  the  whole  is  supposed  by  Mr,  Britti 
with  great  probability,  to  be  a  freak  of  some  builder - 
a  period  subsequent  to  the  introduction  of  Uie  poioli 
arch  in  England* 

In  the  interior  arcades  of  the  Norman  Churches  I 
columns  are  cylindrical,  or  in  the  form  of  octang 
prisms,  and  their  heights,  including  those  of  the  b 
and  capitals,  are  equal  to  from  four  times  to  seven  a  i 
a  half  times  their  diameters,  though  cases  occur  in  wh^Sd 
the  height  is  as  much  as  eleven  diameters.  The  ba  ^^^54 
sometimes  consist  merely  of  a  square  or  circtdar  pfn^  iJ^ 
but,  in  many  cases,  two  or  more  plinths  are  placed  c^  iie 
on  another,  and  above  them  are  narrow  circular  moi&.  Jd- 
ings,  wliich  are  frequently  sculptured  so  as  lo  resent  Ule^ 
ropes.  The  shafts  arc  sometimes  plain,  but  often  «r=o- 
vered  with  ornaments  iu  spiral  and  zig-zag  groo  "^^a , 
surrounding  them ;  and  at  other  times  with  rhfl 
boidal  or  lozenge-formed  panels  sunk  in  the  shJ 
The  interior  of  Durham  Cathedral,  the  South  doorv 
of  IfHcy  Church,  Oxfordshire,  and  the  window  in 
Western  end  of  Castle  Rising  Church.  Norfolk,  pres 
elegant  specimens  of  tliese  ornaments  ;  for  some  of  wb/<] 
a  prototype  might  be  found  tn  the  Treasury  of  AtreU' 
in  the  paintings  of  Herculaneum,  and  in  the  mostics  ( 
the  Church  of  the  Nativity,  at  Belhiehenu  CoUimos^ 
uimilar  forms,  with  plain  shafts,  are  to  be  seea  ia  i 
porches  of  the  old  German  Churches, 

The  simplest  specimens  of  the  Saxon  or  Norman  < 
pilals  are,  probably,  such  as  those  in  the  Crypt  of  L« 
iiigham    Church,    Yorkshire;    (pU  xvii-   fig,  3.)  tli« 
resemble  laJskets  or   vases  placed  on  the   tops  of 
cylindrical  blocks  which  serve  as  columns  ;  the  \o^ 
parts  are  of  a  convex  form,  and  either  plain   or  on 
men  ted  with  leaves  ;  the  upper  part  is  cut  so  as  to  fori 
a  plain,  vertical  face  under  each  of  the  four  sides  of  th* 
abacus,  below  the  angles  of  which  are  formed  sroai^ 
volutes  or  scrolls.    Often,  the  abaci  and  vases  arc  cut  t-^^ 
eight  vertical   faces  ;  and,   in   the  oldest  specimens  c^^ 
Norman  Architecture,  the  faces  are  frequently  decorate 
with  rude  sculpture  representing  centaurs,  grtffios, ; 


hces,  as  may  be  seen  on  the  capitals  of 
Iffley  Church. 

of  the  Norman  columns,  or  the  spans 
fhich  rest  upon  Ihem,  are  equal  to  about 
and  the  lireadth  of  the  system  of  mould- 
e  arch  varies  from  about  one^holf  to  two 
itneter  of  the  column. 
1^  about  the  duors  and  windows  of 
hurches  consist  of  reeds  aud  diannels 
or  plane  faciae  between  them,  to  the 
varions  ornaments  are  applied ;  the  con- 
e  either  left  unadorned,  or  upon  iheir 
aced  roses  and  fohage  with  figures  of 
r  grotesque  heads  of  men»  at  intervals, 
.ith  doorway  of  Iflley  CInirch ;  frequently 
re  covered  with  a  profusion  of  zig-za^s, 
>f  the  arches  are  notched  to  correspond 
of  these  ornamerits.  Wlien  the  archivolt 
i  by  columns,  the  mouldings  and  oraa- 
irmer  are  continued  down  the  vertical 
erture  to  the  pavement ;  and  if  columns 
the  ornaments  either  terminate  on  the 
columns,  or,  after  being  interrupted  by 
Linyed  down  the  hhut\.  An  arch  in 
iTch,  Lincolnshire,  and  a  doorway  in  the 
Durham  Cathedral,  have  been  chosen  to 
ner  of  ornnmenting  the  arched  entrances 
Idings.  Sec  pi.  xvii.  figs.  I,  2. 
}T  reed-mouldings,  whclher  rectilinear  or 
lier  plain  or  sculptured  in  the  form  of 
r,  so  as  to  present  the  appearance  of  a 
mt  a  pole;  examples  of  this  kind  occur 
of  Han  borough  Church,  Oxfordshire,  of 
(Tcb,  Norfolk,  and  of  many  other  Norman 
B  shafts  of  the  columns  themselves,  and 
luldingB  of  their  capitals,  are  oflen  orna- 
nilar  manner  ;  for  which  a  Roman   au- 

urged,  as  Ihey  are  represented   in   the 
jrculaneum,  and  exist  in  the  Palace  at 

bliage  and  animal  figures  with  whicli  the 
tings  are  enriched,  several  geometrical 
jently  employed  ;  these  are  classed  under 
illets,  hatchings,  zig-zags,  fretwork,  and 

lament  consists  of  two  or  more  courses 
al  or  cylindrical  blocks  disposed  in  the 
of  concentric  circles,  if  tliey  are  placed 
i  bead  of  on  aperture,  or  in  parallel  lines 
s;  in  the  former  situation  the  extremities 
Ice  the  joints  of  voussoirs,  tend  to  Ihe 
urve.  The  extremities  of  the  blocks  in 
are  not  generally  placed  in  contact,  but 
*(i  between  every  two  blocks,  equal  in 
ngth  of  one  block,  and  the  blocks  in  the 
J  opposite  the  intervals  of  those  in  the 
is  disposition  may  be  seen  about  a  door* 
I  Priory,  Norfolk,  and  about  the  windows 
lurch,  Sussex,  and  of  Castor  Tower,  in 
ire.  Sometimes,  Iiowever,  the  ends  of 
ibut  against  each  other  in  every  course, 

are  so  disposed  that  the  general  profile 
loulding  has  the  torm  of  tliree  sides  of  a 

side  is  broken  continually,  on  account 
Iges  of  the  blocks  in  any  one  course  not 
t. 
tnouldin^  ie  very  similar  to  the  form  of 


the  square  billet-moulding,  the  profile  of  the  whole  re-     Part  \U, 
presenting  three  sicJes  of  a  hexagon,  but  in  each  face  is  ^^*^-v»-'* 
a  series  of  triangular  notches  resembling  such  as  might 
be  cut  by  an  axe.     This  kind  uf  ornament  is  found  along 
the  face  of  a  cornice,  nnd  on  the  wall  itself,  of  Castor 
Tower,  in  Northamptonshire. 

What  is  called  the  chevron  work,  or  zig-zag  ornament^  Zig-zaj- 
is  very  commonly  employed  in  the  archivolts  of  the  ^^uldingj, 
Anglo-Norman  doorways  ;  it  resembles  a  small  reed- 
moulding  broken  so  as  to  form  a  succession  of  salient 
and  rcntrant  angles,  the  broken  parts  being  of  equal 
lengths,  and  inclined  to  each  other  at  various  angles  from 
a  right  angle  to  one  of  150  degrees.  In  some  cases  the 
reed  is  single,  as  in  the  doorway  of  Little  Snoring  Church, 
Norfblk  ;  in  others,  the  system  consists  of  fimr  or  six 
parallel  reeds  on  the  front;  and  both  of  these  kinds  may 
be  seen  about  the  Northern  entrance  lo  Peterborough 
Cathedral*  In  some  cases  the  system  of  reeds  is  conti- 
nued from  the  foot  of  the  arch  to  the  ground  aloug  each 
side  of  the  doorway,  as  in  Iffley  Church ;  and,  lastly, 
two  courses  of  zig-ZDgs  are  placed  beside  each  other 
with  their  salient  angles  In  opposite  directions,  so  that  a 
course  of  rhomboidal  spaces  is  left  between  the  reeds. 

The  fretwork  ornaments  are  a  species  of  zig-zag,  and  Fretwork 
were  employed  in  similar  circumstances ;  the  most  simple 
is  a  reed- moulding  broken  in  parts  allernalely  parallel 
and  perpendicular  to  each  other  so  as  to  resemble  the  out- 
line of  a  battlement,  an  example  of  which  occurs  in  Sand- 
wich Church,  Kent.  In  an  arch  at  Ely,  the  parts  form 
sides  of  equilateral  triangles,  ihebases  of  which  are  alter- 
nately situated  towards  the  intrados  and  extrados  of  the 
arch.  This  moulding,  instead  of  a  succession  of  angles, 
forms  sometimes  a  waving  line  or  curves  of  many  fiex- 
ures ;  in  which  case  it  is  called  a  mbula,  and  such  an 
ornament  exists  in  a  facia  at  Bingham  Priory.  The  same 
name  is  given  to  a  succession  of  small  semicircular 
notches  which  join  together  al  their  lower  extremities, 
and  extend  along  the  inferior  side  of  a  horizontal  or 
curvilinear  band  ;  examples  of  these  ornaments  may  be 
seen  over  the  doorways  of  the  Churches  of  Iladiscoe,  in 
Norfolk,  and  of  St.  Julian,  at  Norwich. 

The  plain  facifc  of  archivolts  and  the  sides  of  doors  Boste*. 
are  occasionally  ornamented  with  bosses  in  the  t^orm  of 
small  pyramids  on  rhomboidal  bases  ;  ibey  are  placed 
at  certain  distances  from  each  other,  and  are  usually 
distinguished  by  the  name  of  nail-head  ornaments,  which 
they  in  some  respects  resemble.  They  are  found  in  the 
arches  of  F^ly  and  of  Lincoln  Cathedrals.  Star  oraa- 
?nents  may  be  considered  as  a  variation  of  the  last ;  ihey 
are  disposed  in  one  or  more  parallel  or  concentric  rows, 
each  figure  consisting  of  four  rays,  like  those  of  a  star, 
in  relief  They  are  found  on  many  uf  the  Ntjrman 
buildings,  and  particularly  on  some  of  the  Churches  in 
SuifolL 


CHAPTER  VI. 

Opimom  concerning  the  Origin  of  (he  Pointed  Architec- 
ture, 

About  fifty  persons  have  written  on  the  origin  of  that  Doubefiil 
species  of  the  Gothic  Architecture,  the  principal  feature  of  ""'T^^^^  ^^^ 
which  is  the  pointed  arch.     The  names  and  opinions  tjf  ^jj  * 
these  persons   are  enumerated  by  Mr,  Bnttun,  \\i  the 
Vth  Volume  of  the  Architectural  Anii*pii(ii$  of  Great 
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Architec-  Britain,  but  amonff  the  latter  there  are  only  about  twelve 
^^'_  J  which  may  be  said  to  be  essentially  different  from  each 
^^^^^'^^  other.  These  examples  of  learned  trifling  exhibit  va- 
rious objects  to  which  tlie  cuspid  arch  can  be  likened, 
up  to  the  keel  of  Noah's  Ark ;  and  the  difficulty  ia  not 
to  form  an  opinion  of  the  possible  origin  of  the  arch,  and 
of  the  species  of  building  to  which  it  appertains,  but  to 
select  that  which  appears  the  most  probable*  Each 
person  has  brought  arguments  to  disprove  the  opinion 
of  his  predecessors,  and  his  sentiment  has  been,  in  its 
turn,  impugned  by  the  next  Writer.  Tlie  impossibility 
of  supporting  any  one  opinion  by  an  appeal  to  Historiiad 
evidence  renders  it  unnecessary  to  lose  time  in  the 
effort  to  determine  a  question  which  most  persons  are 
now  disposed  to  consider  as  involved  in  impenetrable 
obscurity.  But  as  it  fnay  be  expected  that  sonething 
should  be  said  on  this  head,  we  may  be,  perhaps,  per- 
mitted to  mention  two  or  three  of  the  most  important 
suggestions. 

One  party,— reflecting  that  to  form  a  roof  of  masonry 
over  any  space  the  extent  of  which  is  greater  than  the 
length  of  such  stones  as  couki  be  conveniently  obtained, 
it  would  be  only  necessary  to  take  two  stones,  each  greater 
in  length  than  half  the  interval  of  the  supports,  and  to 
place  one  extremity  of  each  on  the  top  of  the  pier,  letting 
the  other  extremities  meet  above  the  middle, — considers 
this  construction,  from  its  resemblance  to  the  pointed 
arch,  as  the  prototype  of  that  feature ;  and  the  passages  in 
the  Egyptian  pyramids,  which  are  thus  roofed,  are  men- 
tioned as  proofs  of  the  antiquity  of  this  species  of  arch.  It 
may  be  added  that  similar  coverings  to  apertin^es  ocenr  in 
ornaments  in  many  Saxon  or  Norman  buildings,  and  par- 
ticularly in  the  walls  of  St  Augustine's  Church,  at  Can- 
terbury, where  the  sides  of  the  covering  rest  on  the  tops 
of  small  Saxon  columns,  the  erection  of  which  must  have 
preceded  the  invention  of  the  pointed  arch  with  curved 
sides.  But  though  thb  construction  may  have  been  the 
first  step  to  the  invention  of  an  arch  of  masonry  in  ge- 
neral, or  of  the  pedimented  form  of  a  roof,  it  cannot  be 
considered  as  likely  to  have  led  to  a  change  from  the 
semicircular  arch  to  that  formed  of  two  segments,  since 
it  must  have  been  known  from  the  earliest  Ages ;  and  no 
reason  can  be  given  why  the  diange  just  mentioned  should 
have  taken  place  at  the  period  assigned  to  the  introduc- 
tion of  the  pointed  arch  into  buildings  rather  than  at  any 
preceding  period. 

In  Mr.  Murphy's  account  of  the  Convent  of  BaUlha, 
in  Portugal,  the  pointed  arch  is  derived  from  the  pyra- 
midal form  of  the  Egyptian  Tombs.  This  author  sup- 
poses that,  because  the  Christians  buried  their  dead  in 
Churches,  the  towers  of  the  latter  were  made  of  a  pyra- 
midal form,  in  imitation  of  the  Egyptian  style  ;  and  he 
concludes  that  since  the  pointed  arch  is  essential  to  this 
form,  it  must  have  been  derived  from  it.  But  it  has  been 
replied  to  this  argument  that  the  most  ancient  Churches 
have  not  pointed  steeples  :  and,  since  the  burying  of  the 
dead  in  Churches  was  but  a  secondary  object,  it  is  not 
likely  that  Churches  would  be  made  to  represent  Tombs, 
nor,  consequently,  that  the  pointed  arches  were  derived 
from  the  same  source. 

It  was  an  opinion  of  Sir  Christopher  Wren,  and  of 
inv'ention  in  several  writers  subsequent  to  his  time,  who,  probably, 
the  Eist.  relied  too  confidently  upon  his  authority  in  a  matter  of 
which  he  might  reasonably  be  supposed  a  competent 
judge,  that  the  pointed  style  of  Gothic  Architecture  was 
invented  among  the  Saracens,  and  that  from  them  it  was 
extended  to  the  North  of  Europe,  either  by  persons  re- 


totbe 

Egyptian 

pyramids, 


Supposed 


turning  home  after  the  first  Crosade,  mt  fay  ite  Moora* 
who,  having  received  it  from  Asia,  intiodneed  ii  inio 
Spain  when  they  HMide  the  conquest  of  that  Coantiy. 
This  opinion  is  founded  upon  the  factiliaiarchMof  a 
pointed  form  really  exist  in  various  parts  of  th*  £BSft.iBd 
some  of  them  in  buildings  of  great  antiqiuty;  avdiwlhe 
Tomb  or  Chapel  of  the  Virgin,  at  Jeraaakai ;  tlw  i»- 
mains  of  a  Church,  at  Acre ;  the  Tomb  of  Ahdnllalt;  and 
the  Hall  of  Joseph,  at  Cairo.   In  the  facade  of  4lw  finl, 
is  a  Gothic  pointed  arch  springing  fixm  oohmaa,  wad 
there  are  two  others  on  the  staircase  in  the  interior;  tke 
edifice  is  supposed  to  have  been  erected  in  dm  tine  sf 
Constantine  ;  but  this  is  by  no  means  certain,  wmd  mm 
if  so,  it  is  v«ry  probable  that  the  ardies  were  lomnUmM 
at  a  later  period  than  the  body  of  the  bnilding.    IW 
antiqnity  of  the  second  ascends  to  the  time  of  the  al- 
enee  of  the  Saracenic  Empire,  and  it  was  iind<whtsiy 
huilt  by  the  Christians  while  they  had  ponearfen  orHii 
part  of  Syria ;  consequently,  the  pointed  arch  in  it  h  ■ 
likely  to  have  been  copied  from  similar  WDvfca  faeifantt 
time  executed  in  Europe,  as  from  any  tiling  knmkd 

Sr  the  Arabians.    The  last  two  bmldinga  haw  tea 
ready  mentioned,  and  shown  to  afibrd  no  pt«gf  sftte 
AsiaUc  origin  of  this  feature.    It  may  be  added  tfart  Ab 
form  of  the  pointed  arches  employed  iu  the  Bannrie 
buildmgs  is  difierent  finm  that  adopted  m  the  N«liiflf 
Europe  in  being  very  slightly  pointed,  and  in  thaip»- 
ture  being  narrower  at  the  foot  than  a  little  ahefe1l;i^ 
therefore,  we  suppose  that  the  pointed  arch  wigiMiw^ 
m  the  East,  it  will  appear  surprising  that  thMe  wl»i^— 
trodnced  it  into  FVance  or  England  ahonld  hsie  wfc^ 
altered  its  form  as  to  make  it  spring  vertieaUy  fiM^H 
capitals  of  the  cohunns  which  support  it;  and  tJet*^— 
one  example  should  occur,  in  thia  part  of  EuropMM^^ 
to  those  which  are  found  in  the  Mooririi  bufld^p  ^^ 
Spain.  ^^_ 

It  has  been  observed  by  Mr.  George  Sandon  ttit 
some  Cathedrals  and  Churches,  where  tlie  tmma^r^ 
extremity  on  the  Eastern  side  is  surrounded  bfm 
rior  arcade,  the  columns  from  which  the  arciMa% 
are  not  at  the  same  distance  from  each  other  is 
arcade  as  in  the  nave  or  choir.  Therefore,  wfaM  < 
intended  to  keep  the  vertices  of  all  the  arches  i^t^ 
height,  if  those  in  the  nave  or  choir  were  ■^^■*^J' 
it  would  be  necessary  to  make  the  others  semielliftiw 
but  this  kind  of  curve  not  being  easily  traced,  the  i 
would  naturally  fall  into  the  method  of  giving  to 
arches  the  cuspid  form,  by  making  them  c«i«^^«h|^ 
segments  of  circles  meeting  each  other  in  an  ■"(l^* 
the  vertex ;  and  thus  the  pointed  arch  migiit  ci%ii»h» 
Tliat  such  arches  should  be  employed  in  this  mt  m 
very  natural ;  and  we  see,  in  the  Cathedrals  brta  « 
France  and  England,  of  which  that  of  St  0ewfi,i* 
Paris,  and  the  Trinity  Chapel,  in  the  Csthednl  of  Ca^ 
terbury,  may  be  taken  as  examples,  that  they  '•f'^*? 
so  ;  and  obviously  to  obtain  an  equality  of  **«*I5J*™ 
those  in  the  adjoining  choir  or  transept.  BattiKfeh 
one  objection  to  the  opinion  that  the  poiaAed  aidi  •j' 
ginated  from  this  circumstance ;  viz,  tiiat  thoae  ehi* 
are  so  employed  appear  to  have  been  erected  «•••' 
quently  to  the  original  invention  of  the  fcatnrs }  •■ 
the  method  was  not  universally  adopted,  for  is  ^ 
Tower  of  London,  where  there  are  wide  and  aaiwj 
arches  intermixed,  the  latter  are  not  pointed,  thj^ 
they  are  as  high  as  the  others.  ' 

According  to  Dr.  Moller,  the  pointed  style  of  Ai*| 
tecture  originated  in  Germany  aboat   the  end  cf  "^ 


id  begintnng  of  the  Xllllh  century,  probably, 
pBif«  to  replace  the  flat  or  low-rirlged  roofs  of 
pr  Rtyle,  by  others  of  considerable  elevation, 
€  belter  adapted  to  the  climate  of  that  part 
\t  from  the  greater  facility  with  which   they 
'rain  and  snow  to  fall  from   the  building'.  This 
pof,  Dr.  M oiler  supposes,  would  necessarily  lead 
fading   alterations   in    other  features  of  the 
i  in  order  to    produce  a  harmony   in  all   the 
nnce  the  walb,  the  cotumnsi  and  the   towers, 
iwde  more  lofty  and  more  slender ;  the  arches 
b pointed  form;  and  the  flat  pilaster  spreading 
irards  was  converted  into  a  flying  bullress. 
Hnion  of  Dr.  Milner,  that   the    idea   of  the 
tch  was  taken  from  a  view  ol'  the  intersection 
inieircular  arches  standin"^  in  the  same  plane, 
Iremely  reasonable,  inasmuch  as  it  makes  the 
modification  of  the  other,  which  its  posteriority 
Sems  to  justify ;    and  the  change  is  just  what 
supposed  to  be    made  by  a  people  acutely 
^  vary  the  forms  and  beautify  the  members  of 
fesiastical  edificCvS.     We  find,  in  the  Saxon  and 
lothic  buildings,  that  the  practice  of  making 
irrsect  each  other  byway  of  ornament  agrainst 
^fis  common  ;  and  as  this  disposition  left  a 
Pl  between  every  two  semicircular  arches,  it  is 
rprobable  that  it  wowld  occur  to  some  person 
|e  the  wall  nnder  this  arch,  and  thus  ibrm  a 
mdow.  The  idea  bein":  started,  the  form  would 
Mely  copied  for  windows,  for  doorways,  and 
Icades.    Thus  that  which  was  at  first,  perhaps, 
IfesuU  of  accident,  or  of  a  cap ric ions  taste, 
»me  the  model   of  an  ele^nt   and  refined 

bion  of  Bishop  Warburton  on  the  origin  of  the 
blhic  Architecture,  though  extremely  fanciful, 
be  omitted  in  an  enumeration  of  the  hypo- 
loosed  to  accouut  for  the  invention  of  this  sin^ 
t  That  learned  divine  supposes  that  the  Goths 
b*ew  the  Roman  Empire,  having:  been  accus- 
lerform  their  Religious  rites  in  natural  cavems, 

proves  under  the  interweaving  branches  of 
n  ihey  became  Christians,  erected  for  them- 
es of  worship  in  a  style  of  Architecture  drawn 
frma  of  those  caverns  and  gfroves*  These  they 
I  stone ;  the  doors  or  arches  which  led  to  their 
Worship  they  decorated  with  a  profusion  of 
B  tendrils  which,  with  a  sort  of  negligent 
^read  over  the  path.  This  was  either  in- 
'represent  the  entrance  to  a  cavern,  about 
I   scattered    shrubs    and    wild    flowers,    or 

'  into  a  wood   formed  by  the  opposite  trees 

:  with  each  other.  The  great  entrances  to 
Cathedrals  exhibit  this  in  a  remarkable 
the  middle  rises  a  pillar  resembling'  the 
flrce,  which  by  an  expansion  of  its  branches 
l^e  forms  a  passage  through  two  arches  from 
whdlt  avenue  of  columns  with  the  ramifica- 
Bing  towards  each  other  and  along  the  roof, 
Ipcctivc,  arresting"  the  attention  by  its  gran- 
eanty. 

t  be  denied  that  this  picture  is  highly  interest- 
leasing  to  deduce  a  complicated  system  from 
idea,  particularly  when  thai  idea  is  afforded 

herself;  and,  in  this  respect.  Bishop  War- 
'po thesis  has  an  advantage  over  that  which 
e  Grecian  and  Roman   Arcliitecture  from  an 
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original  hut.  But  if  it  be  objected  to  (he  latter  hypothesis,  P^rt  III. 
thai  many  intermediate  steps  must  occur  between  the  ^-^^-s^^-^w^ 
timber-hut  and  the  Greek  Temple,  much  more  numerous 
must  be  the  steps  between  the  natural  grove  or  cavern 
and  the  rich  Gothic  Cathedral  with  its  pointed  arches 
and  spires,  complete  in  all  their  parts.  Again,  it  may 
be  observed,  that  the  Goths  and  Vandals,  who  entered 
Spain  in  409,  did  not  then  first  adopt  the  Religinn  of 
the  ancient  inhabitants  of  the  Country,  for  they  were 
already  Christians ;  and,  consequently,  were  not  likely 
to  erect  buildings  in  imitation  of  the  groves  consecrated 
toDeities  whose  worship  they  had  long  before  abandnned. 
And  even  if  such  had  been  the  case,  the  style  of  Archi- 
tecture which  they  invented  must  have  remained  con* 
cealed  from  the  rest  of  Europe  till  the  Xllth  century, 
when  it  was  adopted  by  the  Germans,  French,  and 
English.  But  this  is  quite  improbable,  and  there  is  reason 
to  believe  that  the  earliest  cxamy>les  of  this  kind  of  build- 
ing occur  in  the  North  of  Europe,  and  that  these  were 
subsequently  copied  in  Italy  and  Spain. 

The  ingenious  theory  lately  proposed  by  Sir  James  Supposed 
Hall,  in  his  Work  on  the  Origin  of  Gothic  Archilccture^  proioiypeia 
presents  a  close  analogy  with  that  in  which  the  Grecian  ^!^^  ■"'^'^^^ 
buildings  are  deduced  from  a  limber  cottage,  and  com-  ^^^^^  Jf 
pleles  the  application  of  the  principle  to  all  the  dilFerent  wiJbw. 
styles  of  Architecture  in  use  ;  it  therefore  deserves  to 
be  here  mentioned.  This  theory  is  founded  on  the  pro- 
bable practice  of  a  people  who,  like  our  Saxon  ances- 
tors, formed  the  walls  of  their  dwellings  by  interweaving 
the  small  branches  of  trees  with  the  upright  posts  in  the 
manner  of  basket-work  ;  and  who  may  be  supposed  to 
have  constructed  their  Religious  edifices  in  the  same  man- 
ner, but  with  greater  taste.  S ir  J  ames  thi  nks  they  would 
plant  a  number  of  posts,  or  trunks  of  trees,  in  vertical  po- 
sitions, and  in  two  parallel  rows, at  certain  distances  from 
each  other,  so  as  to  form  on  the  plan  a  series  of  squnres 
or  rectangular  parallelograms,  and  together  constituting 
one  great  rectangidar  avenue*  Surrounding  each  of 
these  they  might  also  plant  vertically  a  certain  number, 
he  supposes  eight,  of  long  slender  branches  of  a  flexible 
wood,  which  being  bound  to  the  principal  posts  at  LkjI- 
tom  and  in  some  part  of  their  length,  would  cause  it  to 
resemble  what  is  called  a  clustered  column,  with  its  base 
and  capital.  The  upper  parts  of  these  branches,  being 
bent  till  they  met  over  the  middle  of  the  interval  be- 
tween the  posts  to  which  the)  are  attached,  would  form 
the  outline  of  a  groined  vault  with  an  arcade  on  each 
side;  and  these  arches  might  be  either  semicircular  or 
pointed,  according  to  the  manner  in  which  the  branches 
were  bent;  lastly,  a  pole  running  down  the  length  of 
the  avenue,  and  joining  the  vertices  of  all  the  arches 
which  cross  the  avenue,  will  represent  the  ridge  of  the 
vault*  Sir  James  supposes  the  sides  and  top  of  this 
framework  to  be  filled  up  by  branches  inlerwoveo, 
leaving  intervals  for  the  windows  ;  and  thus  the  walls 
and  roofs  of  the  primitive  Churches  to  have  been  fnrmed. 
By  other  ingenious  dispositions  of  flexible  branches  he 
supposes  the  ditferent  kindsof  windows  which  are  found 
in  Gothic  Ecclesiastical  edifices  to  be  represented  ;  and 
be  considers  that  uU  these  circumstances  were  copied  m 
the  Ibrmation  of  the  first  Churches  which  were  butU  of 
stone,  in  the  North  of  Eurfjpe. 

Plausible  as  this  theory  must  be  admitted  to  be,  it 
can  only  be  considered  as  an  agreeable  sally  of  the  ima- 
gination ;  for  though  a  contemplative  mind  may  discover 
a  conformity  of  the  clustering  pillars  and  diverging  ribs 
of  vaults  to  the  framework  of  a  wicker  house,  yet,  as  i» 
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observed  by  Dr.  Moller,  it  is  by  no  means  certain  that 
this  conformity  is  the  result  of  imitation,  seeing  that  it 
may  arise  from  other  causes,  and  that  it  wants,  what  he 
considers  as  the  characteristics  of  origrinality,  viz.  that  it 
be  found  in  some  particular  Country,  and  that  it  arise 
from  causes  depending  on  the  manners  and  institutions 
of  the  inhabitants.  An  insuperable  objection  to  the 
theory  is,  that  the  pointed  arch  occurs  in  buildings  which 
have  no  other  characteristic  of  the  Gothic  style ;  and,  on 
the  other  hand,  nearly  all  the  other  characters  may  be 
found  complete  in  buildings  wherein  not  a  single  pointed 
arch  is  to  be  found ;  some  of  the  Churches  in  Normandy 
afford  examples  of  what  has  been  just  said. 

Wc  have  already  observed  that  the  long  and  narrow 
window  which  is  frequently  found  in  the  Churches  of  the 
East  of  Europe  might  have  originated  in  the  difficulty 
of  constructing  a  lintel  or  arch  to  support  itself  in  the 
wall  of  an  edifice  which  is  circular  on  the  plan  ;  and  it 
is  likely  that  the  resemblance  of  such  windows  to  the 
form  of  an  arrow,  might  have  inspired  some  builder  with 
the  idea  of  changing  the  semicircular  head  which  they 
had  at  first  for  one  terminating  in  a  point  like  a  lancet 
or  arrow-head.  This  is  a  form  which  we  find  such  win- 
dows to  have  in  some  of  the  oldest  Churches  of  Europe; 
and  it  is  easy  to  conceive  that  when  they  were  employed 
in  walls  with  plane  surfaces,  two  or  more  of  them  would 
be  placed  side  by  side,  in  order  to  gain  more  light  for 
the  interior  of  the  building ;  and  to  make  an  appropriate 
finish  above  them,  the  mouldings  on  each  side  would  be 
continued  in  curves  of  similar  fbrm  to  meet  in  a  point 
above  the  middle  of  the  window.  The  space  between 
the  exterior  arch  and  the  sides  of  the  others  would  re- 
quire some  ornament,  and  the  perforations  in  the  forms 
of  trefoils,  quatrefoils,  &c.  which  are  generally  employed, 
accord  well  with  such  situations  ;  and  the  prolongations 
upward  of  the  mouldings  about  the  lancet-headed  curves 
would  naturally  lead  to  the  tracery-work,  which  about 
the  same  time  became  a  distinguishing  feature  of  this 
kind  of  Architecture. 

The  triangular  form  of  the  vertical  section  of  a  Gothic 
Cathedral  has  given  rise  to  an  opinion  that  the  Archi- 
tects of  those  edifices  determined  the  positions  of  their 
principal  points,  on  the  plan,  elevation,  and  section,  by 
the  description  of  a  series  of  equilateral  triangles  with  the 
vertices  of  which  those  points  were  in  coincidence.  The 
first  person  who  started  this  idea  was  Cesar  Ceesarianus, 
an  Italian  Architect,  who  shows,  in  his  edition  of  Vitru- 
vius,  that  the  principle  holds  good  in  the  Cathedral  of 
Milan;  and  Mr.  J.  S.  Hawkins  has  since  endeavoured  to 
show  that  it  is  applicable  to  the  Cathedrals  of  our  own 
Country.  The  opinion  may  not  be  altogether  without 
foundation,  for  such  general  methods  were,  undoubtedly, 
employed  in  the  works  of  the  Greeks  and  Romans. 
Among  those  people  tlie  length  of  a  lemple  was  made 
to  depend  on  the  number  of  columns  in  front,  and  the 
length,  breadth,  and  height  ultimately  depended  upon  the 
diameter  of  the  columns;  moreover,  something  like  the 
system  of  triangles  occurs  in  the  rules  given  by  Vitruvius 
for  determining,  on  the  plan,  the  disposition  of  the  parts 
of  the  Greek  and  Roman  Theatres;  and  there  is  reason  to 
believe  that  the  Gothic  Architects  had  some  established 
rules,  which  are  now  lost,  for  the  construction  of  their 
Ecclesiastical  buildings.  No  rules,  however,  have  yet 
been  discovered  so  general  as  those  of  the  more  ancient 
Architecture,  which  were  applicable  to  every  edifice  of 
the  same  kind ;  an  advantage  arising  from  the  greater 
simplicity  of  its  buildings,  both  in  the  plan  and  elevation. 


In  the  Gothic  Architecture,  if  the  system  of  triangks 
is  really  that  by  which  the  artists  were  guided,  a  dif- 
ferent triangulation  seems  necessary  for  every  different 
edifice. 

In  applying  this  principle  to  the  transverse  section  of 
Salisbury  Cathedral,  we  find  that  the  vertices  of  the 
vaults  of  the  aisles  are  in  a  horizontal  plane  passing 
through  that  of  an  equilateral  triangle,  the  base  of  which 
is  a  line  on  the  pavement  equal  to  the  breadth  of  the  nave 
and  the  two  side  columns ;  and  the  summit  of  the  vault 
of  the  nave  is  at  the  vertex  of  an  equilateral  triangle,  the 
base  of  which  is  the  interval  between  the  centres  of  the 
aisles  taken  in  a  horizontal  plane  passing  through  the 
tops  of  the  capitals  of  the  columns  on  each  side  of  tiie 
nave.  In  York  Cathedral,  the  tops  of  the  vaults  of  the  skle 
aisles  are  in  a  horizontal  plane  passing  through  theve^ 
tex  of  an  equilateral  triangle,  the  base  of  which  is  op  the 
pavement,  and  equal  to  the  distance  between  the  centres 
of  the  columns  which  support  the  longitudinal  arcades; 
and  the  top  of  the  vault  of  the  nave  is  at  the  vertex  of  m 
equilateral  triangle,  the  base  of  which  is  on  the  paveiiKit» 
and  equal  to  the  whole  breadth  of  the  nave  and  aisici, 
including  the  thickness  of  the  walls.     The  vertices  of  the 
vaults,  both  of  the  nave  and  aisles,  in  Lincoln  Cithedral, 
are  determined  nearly  in  the  same  manner  as  in  tiM  last 
example;  and  it  may  be  added,  that  the  springiagsoflbe 
vault  of  the  nave  are  in  a  horizontal  plane  passi^ 
through  the  vertex  of  an  equilateral  triangle,  the  base  of 
which  is  the  distance  of  the  centres  of  thesideaiaUalRim 
each  other ;  and  those  of  the  vaults  in  the  aisles  are  in  a 
plane  passing  through  the  vertex  of  an  equilateral  triangle 
the  base  of  which  is  equal  to  twice  the  breadth  of  the 
aisle.     But  the  variations  found  in  our  principal  CadiA- 
drals  leave  little  chance  of  discovering  any  general  sjstem 
for  their  construction,  and  it  is  rather  probable  that  the 
artists  of  the  Gothic  edifices  did  not  bind  themselfieto 
any  constant  rules  in  the  works  they  executed. 

During  that*]>eriod  in  which  the  building  of  Churehcs  Sifj 
was  constantly  occurring,  and  every  effort  was  made  to  ?• 
execute  them  in  the  most  perfect  manner,  persons  would  ^^ 
be  wanted  who,  having  applied  themselves  exdunvdj 
to  their  erection,  had  acquired  a  certain  facility  is 
it.  Just  such  a  class  of  men  was  found  in  the  Free- 
masons of  those  times.  These  were  originally,  it  is  sop- 
posed,  refugees  from  Greece,  Italy,  Germany, and  fVanc^ 
who  were  skilled  in  the  Art  of  Building,  and  whoibnsed 
themselves  into  a  fraternity  for  their  general  beocBt 
They  are  said  to  have  travelled  from  place  to  place,  aid 
to  have  engaged  themselves  to  carry  on  the  works  wWeh 
the  Architects,  that  is  to  say,  the  Ecclesiastics,  had  de- 
signed. There  does  not  seem,  however,  to  besnyf«»- 
dation  for  the  opinion  that  they  were  invested  with  oo^ 
porate  powers  by  the  Pope,  in  the  Xlltb  or  XIIW 
century,  as  has  been  supposed  ;  and  it  is  observed  bf 
Mr.  Britton,  that  they  were  not  known  to  exist  as  a 
distinct  body  till  the  reign  of  Henry  VI.,  in  whose  thiid 
year,  that  is,  in  1424,  an  Act  of  Pariiament  forbade  then 
to  assemble  in  general  Chapters.  Persons  admitted  isto 
the  Society  were  instructed  in  the  mysteries  of  the  Ai|i 
and  were  bound  not  to  divulge  its  secrets  to  the  nniiiiti* 
ated.  Near  the  building  which  they  had  undertaken  tiitf 
formed  an  encampment  of  huts,  in  which  they  residedt 
and  they  were  subject  to  a  regular  Government  of  their 
own.  One  man,  who  acted  as  a  Surveyor,  was  reapoo- 
sible  for  the  conduct  of  the  party  employed  in  the  inA 
and  every  tenth  man  was  a  Warden ;  and  if  any  Member 
conducted  himself  impropeily,  he  was  expelled  fromtb^ 
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A  class  like  this,  of  men  jealous  of  the  repu- 

fef  their  Society;  must,  by  the  mutyal  emulation 

linfr  amonp^  its  members,  have  brougfht  the  prac- 

masoiiry  to  considerable  perfectifiJi ;  it  is  not 

fnl,  therefore,  that  we  liiirl  ibe  accuracy  of  the 

erformed  in  those  Ag"es  equal  to  any  thiiii^  that 

executed  by  the  best  workmen  of  the  present 

knd  we  may,  pcHjaps,  attribute  lo  the  members 

Society   the  invention  of  many   ornaments^   if 

BOQie  of  the  principal  features  in  the  buildings  of 

imes. 


;r 


CHAPTER  VII. 

fleristics  of  the  Poifiied  ArchiUciure  in  dij^crmt 
I"  Ages. 

M  the  end  of  the  Xllth  and  beg:iiinin|^  of  the 

I  century,  that  wfiich  is  called  the  Pointed  Style  of 

I  Architecture  was   inlroduced  into  the  principal 

lastical  buildings  of  Europe,  and  g^radnally  super- 

pe  more  ancient  modes  exhibited  iu  tlie  Saxon  ami 

&i  buildings.     The  new  style  Is  characterised,  in  a 

i  way,  by  its   high  ridged  roofs^   its   pyramidal 

,  and  the  pointed  form  of  its  arches  and  vaults, 

ich  features  give  lo  the  building^s  of  that  day  an 

Ightness  and  magnificence,  forming  a  powerful 

t  to  the  low  and  massive  works  of  the  preceding 

Iffbrts  have  been  made  to  prove  that  Ihe  acute  fea- 

s  they  are  called,  are  of  earlier  date  in  the  Cou- 

Churches  than  in   those  of  England,  but   the 

fits  only  prove  our  ignorance  of  the  precise  time 

first  occurring  in  the  edifices  of  any  Country^ 

the  great  intercourse  subsisting  among  the  Pre- 

the   North  of  Europe,  during'  those  Ages  in 

»Church-bui!ding  was  so  general,  would,  natu- 

ead  to  the  adoption,  in  one  Country,  of  any  style 

had  been  invented  in  another.    Hence  it  might  be 

ed  that  there  shoidd  be,  almost  at  the  same  lime, 

formily  in  the  characters  of  the  Churches  which 

the  chief  business  of  those  Prelates  lo  build  or 

pes  the  edifices  formerly  mentioned,  in  which  the 
fie  of  Architecture  seems  to  have  been  first  intro- 
Germany  has  produced  many  examples  which 
\  Ages  remain  as  proofs  of  the  great  talents  of  her 
hi  raising  maguifieenl  piles  lor  the  service  of  Reli- 
rhe  Church  of  the  Knights  of  the  Teutonic  Order  at 
rgf,  which  was  begun  in  1235^  is  in  this  style^  and 
L  being  executed  in  a  most  skilful  manner,  is 
pshed  by  great  simplicity  and  elegance.  The 
iral  of  Cologne,  which  was  begun  in  124S  ;  that 
kburg,  in  1274;  that  of  St.  Stephen,  al  Vienna; 
■  High  Church,  at  Uim»  are  also  strnclures  in 
She  same  style  seems  to  have  been  carried  to 

rii ;  and  some  of  these  possess  even  greater  rich- 
character  than  the  buildings  executed,  iu 
E\  in  the  time  of  ihe  most  florid  state  of  Gothic 
ture  in  this  Country.  But  it  seems  ihat,  in 
>iyt  the  Art  declined  during  the  XlVth  century ;  the 
igs  of  that  period  wanting  Ihe  regularity  of  form 
consUlutes  the  merit  of  those  which  are  more  an- 
LProfusion  of  heavy  and  ill-executed  sculpt  iire  also 
jorted  to,  in  order  to  produce  a  striking  effect,  for 
Ime  previous  to  the  introduction  of  the  revived 
style,  in  the  North  of  Europe. 


L 


The  Calhedrals  of  France,  the  construction  or  com-    Panlll. 
pletian   of  which  is  referred  to  the  Xlllth  and  begin-  ^-*^^^i-^ 
ning  of  the  XlVlh  centuries,  closely  resemble,  and  equal,  tVanee, 
if  they  do    not  exceed,  in  richness  of  decoration,  the 
contemporary  Churches  of  England;  and,  thoiTgh,  as  is 
observed  by  Dr.  Milncr,  the  most  magnifit;ent  edifices 
in  the  North  of  France,  the  Cathedrals  of  Notre  Dame, 
at  Paris  and  Rouen,  and  those  at  Amiens  and  Beau- 
vais,  for  example,  are  by  the  French  ihemselves  altri- 
buled  to  English  artists,  yet  Ihe  members  of  these  build- 
ings  are  distinguished    by  certain   peculiarities   which 
show  them  to  have  an  independent  origin  ;  and  ihc  taste 
which    dictated  them  may,  with  great  probability,  be 
ascribed  to  natives  of  the  Country. 

The  wars  with  the  English,  and  internal  commo- 
tions, prevented  tho  Architecture  of  France  from  making 
progress,  during  the  two  following  centuries,  corre- 
sponding with  limt  which  it  had  made  before.  And,  in 
the  XVIth  century,  the  Gothic  Architecture,  as  well  in 
France  as  in  Germany,  was  abandoned  to  make  way 
for  the  style  which  had  then  recently  been  formed  in 
Italy  t>om  the  study  of  the  remains  of  ancient  Rome. 

In  England,  notwithstanding  the  long  period  during  *"d 
whicli  Ihe  Country  was  involved  in  a  Civil  war,  the  luste  ^^'^'3""' 
for  Ecclesiastical  Architecture  maintained  its  gr^Jund, 
and  Ihe  works  executed  during  ibe  Xlllth,  XlVtb,  and 
X  Vth  centuries  may  vie  with  most  of  those  on  the  Con- 
tinent at  the  same  periods.  But  the  cessation  of  those 
wars  near  the  end  of  the  XVth  century,  and  the  wealth 
which  the  nation  began  then  to  acquire  by  commerce, 
enabled  the  Sc^vereigii,  and  the  Prelates,  to  put  in 
execntion  some  of  the  richest  designs  which  invention 
could  furnish ;  and  just  before  the  revolution  in  taste 
which  bronght  on  the  Italian  style,  ihe  Gothic  Archi- 
teclure,  like  the  expiring  flame  of  a  lamp,  shone  for  a 
short  [jeriod  with  redoubled  lustre.  It  was  at  this  lime 
that  the  exuberantly  ornamented  Chapels  at  Westmin- 
ster, Windsor,  Cambridge,  and  other  parts  of  England 
were  erected ;  and  these,  by  the  care  taken  to  repair 
them  in  Iheir  original  style,  will,  probably,  for  Ages 
remain  among  the  most  perfect  monuments  of  asyslem 
of  Architecture  which  seems  particularly  adapted  to 
buildings  consecrated  to  the  Christian  Religion. 

The  disposition   of  the    Cathedrals    and    Churches  CIjiiTgw'o- 
erected   in  England,  subsequently  to  Ihe  abandonment  J[^g*^g^^^,^" 
of  the  Norman  style  of  Architecture,  was  the  same  na  ^rchftec- 
before,  with  respect  to  ihc  plan ;  that  is,  ihe  cruciform  tureuageiber 
style  was  still  retained,  with  only  such  nioditicatinns  as  wiih  iho 
two   transverse    rectangles  instead  of  one,  as    in  ihe  p^f^'c'* 
Cathedral  of  Salisbury,  or  two  chancels,  one  at  each  end 
of  the  building,  as  in  some  of  the  German  Churches. 
But  the  great  change  that  took  place  in  the  form  of  ihe 
arch  seems   to  have  brought  with   it  a  corresponding 
change  in   every  vertical  feature;  the  exterior  of  the 
roofs,  the  vaults,  the  towers  and  windows  were  made 
more  lofty  than  before,  and  even  Ihe  ornamental  objects 
were  made  to  assume  a  pyramidal  form.     The   pillars 
and  ribs  of  arches  were  reduced  in  breadth  by  deeply- 
cnt  moulding's  and  ornamental  sculpture,  till  the  greatest 
degree  of  lightness  consistent  with  stability  was  attained, 
A  considerable  change  look  place,  also,  in  the  quantity 
and  quality  of  the  sculpture  ;  which  then  became  more 
abundant  and  greatly  improved.  of  ihe  period 

It  is  impossible  to  express  accurately  the  peculiarities  i^  vihich 
of  style  existing  at    different    periods   in  the  Gothic  parucuUr 
buildings,  on  account  of  the  great  liberties  the  artists  aiyle^ijrc- 
allowed  ihemselves  of  blending  the  style  of  one  period  "*"" 
8a 


uled. 
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Architec-  with  that  of  another ;  this  is  in  nothing  more  evident 
^^  than  in  the  forms  of  the  arches.  It  is  understood,  for 
^"^^^^^^  exam)ile,  that  in  the  first  Age  of  the  pointed  arch ;  that 
is,  in  the  Xlllth  century,  it  was  of  the  lancet  form,  the 
radius  of  each  curved  side  being  greater  than  the  span 
of  the  arch.  In  the  XI  Vth  century,  the  pointed  arch  is 
supiKiscd  to  have  had  its  vertex  lowered,  as  if  the 
curves  were  described  on  the  sides  of  an  equilateral 
triangle,  the  radius  of  the  curve  being  equal  to  the 
span.  AAer  this  period  the  vertex  became  still  lower, 
the  radius  being  little  more  than  half  the  span  of  the 
arch  :  finally,  a  little  previous  to  the  suspension  of  the 
Gothic  style  of  Architecture,  the  arch  assumed  the  figure 
of  two  hyperbolic  branches,  of  considerable  curvature  at 
the  springing  courses,  and  nearly  rectilinear  to  a  certain 
distance  on  each  side  of  the  vertex,  where  the  branches 
met  at  a  very  obtuse  angle.  But,  though  this  seems 
to  have  been  the  general  progress  of  taste  with  respect 
to  the  form  of  the  arch,  yet  we  oflen  find  in  the  more 
ancient  buildings,  arches  much  lower  than  in  those  that  are 
less  so,  and  equally  great  discrepancies  may  be  observed 
in  every  other  feature ;  all  that  is  nrieant,  therefore,  by 
assigning  a  particular  period  to  any  one  character  is, 
that  the  generality  of  the  buildings  of  that  period  were 
conformable  to  it,  while  the  exceptions  are  numerous. 
And  it  is  easy  to  conceive  that,  in  tiie  absence  of  His- 
torical documents,  the  indications  of  antiquity  drawn 
from  the  forms  of  the  members  of  a  Gothic  edifice,  are 
as  uncertain  as  those  drawn  from  the  proportions  of  the 
parts  of  a  Grecian  Temple. 
Examples  of  '^^^  Norman  style  of  building  began  to  be  modified 
the  first  de-  before  the  middle  of  the  Xllth  century ;  but,  as  might 
viaiions  be  expected,  the  works  erected  between  the  time  of  the 
first  departure  from  one  method  and  the  complete  eata- 
blishment  of  another,  partook  in  some  measure  of  the 
characteristics  of  both.  In  fact,  the  Churches  which 
were  built  about  the  time  of  the  first  introduction  of  the 
pointed  arch,  contain  such  a  mixture  of  styles  as  indi- 
cates an  entire  ignorance  or  disregard  of  the  principles 
of  good  taste. 

According  to  Dr.  Milner,  the  Church  of  St.  Cross, 
near  Winchester,  was  built  in  the  beginning  of  the 
Xllth  century,  and,  if  so,  it  must  have  been  one  of  the 
first  in  which  there  is  a  departure  from  the  Norman 
style  of  building;  but  the  alterations  subsequently 
made  have  introduced  into  it  every  species  of  Gothic 
Architecture.  The  columns  which  divide  the  nave  and 
aisles  are  massive  cylinders  or  prisms,  the  heights  of 
which,  including  the  bases  and  capitals,  are  equal  to  about 
three  times  their  diameter;  and  from  the  capitals  of 
these  spring  cuspid  arches  which  differ  little  from  semi- 
circles. About  the  middle  tier  of  windows  in  the  choir, 
are  semicircular  or  flat  segmental  arches  springing  fix>m 
piers  and  intersecting  each  other;  and,  within  the  in- 
tersections, the  wall  is  cut  away  to  form  pointed  arches 
crowning  the  apertures  of  the  windows ;  while,  in  the 
£astern  wall,  some  of  the  windows  have  exactly  semi- 
circular heads.  The  mouldings  and  ornaments  about 
the  windows  are  of  the  Norman  or  Saxon  kind. 

To  the  same  century  are  referred  the  Churches  of 
Barfi-eston,  in  Kent,  and  of  Buildwas  Abbey,  in  Shrop- 
shire, both  of  which  appear  to  exhibit  the  earliest  spe- 
cimens of  pointed  arches.  In  the  walls  of  the  first  are 
cut  lancet-headed  recesses,  and  the  arcades  in  the  nave 
of  the  other  are  of  the  pointed  kind,  springing  from 
cylindrical  pillars,  while  the  upper  windows  have  semi- 
ciicular  heads.    Both  Chivches,  also,  contain  flome^if 
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the    members  of  a   later  style  which  may  have  'bean 
introduced  at  the  repairs  made  in  subsequent  periods.      ^ 

The  same  mixture  of  styles  prevails  in  the  choir  ef 
Canterbury  Cathedral,  Malmsbury  Abbey  Charch,  ia 
Wiltshire ;  Rumsey  Church,  in  Hampshire ;  the  Temple 
Church,  in  Loudon ;  and  man  y  others,  which  beloop 
to  this  century.     The  Cathedral  at  York  is  also  one  of 
the  first  grand  edifices  in  which  the  pointed  arch  warn 
used,  but  the  part  above  g^round  having  subsequently 
undergone  many  alterations,  the  original  style  is  hard^ 
perceptible;  much  of  it,  however,  remains  in  the  crypt^ 
in  which  place  the  arches  are  slightly  pointed,  and  spring 
from  short  round   pillars,  the  capitals   of  which  are 
adorned  with  animals  and  foliage.    Rumsey  Church  pre- 
sents some  remarkable  peculiarities,  which  are  worthy 
of  being  mentioned,  though  they  probably  belong  to  Ibe 
Norman  style.    On  the  Northern  side  of  the  chancel,  iht 
lower  and  second  tiers  of  arches  are  semicircular-headed^ 
but  the  apertures  of  the  second  tier  are  divided  into  two 
equal  parts  by  a  single  column,  upon  the  capiisl  cf 
which  rest  the  adjacent  extremities  of  the  two  interiBr 
arches,  which  are  also  semicircular,  and  cover  (be  ap«' 
ture   on  each   side.     On   the    capital  of  this  laiddte 
column  rests   a  smaller  one,  which  seems  te  nppoct 
the  crown  of  the  exterior  arch.     Above  this  aicade  ii 
an  arched  passage,  formed  in  the  thickness  of  the  wall« 
and  in  the  direction  of  its  length,   with    an  apetfnre 
towards  the  interior  of  the  Church;    the  aperton  is 
divided  into  three  parts  by  short  columns,  aborc  lb« 
capitals  of  which  are  rectangular  piers,  ncariy^qml*** 
height  to  half  the  height  of  the  column,  and  servinf  t^ 
support  the  semicircular  arches  over  the  intervals  of  tl»^ 
columns.     The  employment  of  a  column  to  support  fl*^ 
crown  of  an  arch,  occurs,  to  our  knowledge,  only  ia***'^ 
of  the  Norman  buildmgs,  and  it  indicates  eiflier  ^, 
absurd  taste  in  ornamental  Architecture,  or  a  want  (P^ 
confidence  in  the  stability  of  that  feature. 

A  fine  specimen  of  the  style  prevailing  In  Cht  W««'  *J 
end  of  the  Xllth  and  begmning  of  the  XIIIthcoitaMV  ^^ 
is  the  face  of  the  Southern  transept  of  Bevcriey  Miitfltf*  ^^^ 
in  Yorkshire,  which,  fortunately,  remains  in  excdleot pre- 
servation. In  the  centre  is  a  doorway,  divided  intotse 
parts  by  a  single  pillar,  supporting  the  adjacent  extieiii- 
ties  of  two  lancet-headed  arches  which  cover  the  ip«- 
tures ;  both  these  arches  are  included  vnthin  one  of  > 
semicircular  form, the  mouldings  of  which  spring  fromii 
assemblage  of  clustered  columns  on  each  side  ;^  tl*J 
this  are  two  tiers  of  lancet-headed  arches,  three  in  eiA 
tier,  and  at  the  base  of  the  gable,or  pediment,  isadrcolir 
window  with  mullions  radiating  from  a  rose  in  Aj 
centre,  and  forming  what  is  called  the  Catherine-idied 
window.  In  each  of  the  lateral  divisions  of4his  fsceis 
also  a  lancet-headed  window,  over  which  is  a  cntoK 
panel  containing  four  star-formed  perforations.  Bj 
great  pointed  window,  the  tiers  of  paneliti^,  and  tti 
ornamental  foliage  at  the  Eastern  end  are^  probably,* 
later  date.  «  «  w 

The  great  Western  window  of  the  Church  at  Wdb, » 
similar  to  those  over  the  doorway  at  Beverley,  ^o'^* 
composed  of  three  lancet-shaped  divisions  separttedi 
however,  not  by  mullions,  but  by  piers  of  masotfji 
nearly  equal  m  breadth  to  the  apertures  themselfW' 
The  present  work  is  said  to  have  been  a  rebuilding » 
the  original,  about  the  year  1239,  and  the  simplicity « 
the  groining  m  its  nave  and  transept,  shows  thatft  . 
belongs  to  the  first  period  of  the  Pohated  Style  of  Artw- 
tecture.  i 
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lese  examples  we  may  conclude,  that  the 
fices  of  the  Xlflh  century  presented  few 
from  llie  Norman  style  ;  the  columns  may 
led  still  as  consisting-^  g;enerally,  of  a  single 
shaft  ;  the  gjeat  arcades,  if  not  semicircular, 
id  of  two  seg^nents  differing  but  little  from 

so  that  the  arch  had  the  appearance  of 
slighly  pnitited.  The  heads  of  the  windows 
r  apertures,  on  the  contrary,  were  formed  of 
f  circles  roakina^  a  very  acute  angle  at  the 
radii  of  the  sides  beings  equal  to  two  and 

times  the  span  of  the  aperture;  and  the 
ouldings  and  zlg-zn^s  were  still  retained 
rches.  The  Catherine-wheel  wiudow  seems 
n  introduced  ;  and,  in  one  of  the  fa<;ades  at 
ty  of  the  building-,  three  lancet-headed  win- 
placed  at  sniall  distances  from  each  other, 
t  Calhedra!s»  where  the  exterior  of  the  wall 
jed,  the  ranges  of  arches,  simply  pointed  and 
short  pillars,  appear  to  have  been  employed 
r  part  of  this  century ;  and  it  is  probable 
t  some  of  the  more  complex  forms  of  arches 
sd  duriug-  the  same  period,  but  their  use  was 
illy  g^eneral,  or  the  dates  of  their  construction 
Iciently  certain  to  allow  lis  to  consider  them 
istic  features  of  the  buildings  in  that  Age, 

Cathedra),  which  was  almost  entirely  built 
Ih  century,  is  considered  as  exhibiting  the 
ele  assemblage  of  the  parts  belonging  to  that 
I  though  individual  examples  of  some  of  the 
ten  occur  in  edifices  of  an  earlier  time,  yet 
his  period  that  we  are  la  date  the  general 
;  of  the  features,  collectively,  in  Ecclesiastical 
In  the  screen  at  the  Eastern  end  of  the  choir 
ledral  are  two  clustered  column.s  consisting^ 
*  shaf\s  united  together  on  a  common  ocla- 
,  and  supporting  a  pointed  arch,  the  sides  of 
rmed  on  those  of  a  rectilini-ar  triangle  nearly 

On  each  .side  of  this,  in  the  same  screen, 
-pointed  arch,  one  side  of  which  rests  on  a 
sisting  of  one  stout,  cylindrical  shaft  with 
ones  attached  to  its  surface,  A  more  com- 
;  of  clustered  cokimn  also  appears  in  the 
msept  of  this  Cathedral ;  it  consists  of  many 
ts  united  in  one  body  like  a  bundle  of  rods, 
ias  often  been  compared,  and  though  it  may 
maily  occurred  before,  it  became  from  this 
but  feature  in  Gothic  edifices.  The  shafts 
plain  or  divided  into  two  or  more  parts  by 
m  astragals  of  stone  surrounding  the  whole 
;he  capitals,  bases,  and  olinths  were  com- 
gular, 

grouped  about  a  central  pillar  in  the  man- 
itioned  are  usually  considered  as  essentially 
I  tliosc  of  the  Saxon  or  Norman  kind ;  but 
correct  opinion,  for  ihey  occur  in  several  of 
H:hes  executed  according- to  those  styles  ;  for 
Ihe  Churches  ofSt  Etienne  andof'St.  Hil- 
ournay,  in  Normandy,  and  the  C'athedra!  of 
mr  own  Country,  It  may  be  remarked  that 
ps  are  found  in  the  Church  of  St  Catherine 
m,  the  conslructinn  of  which  is  referred  to 
me  period  as  that  of  Salisbury  Cathedral. 
Hdings  of  this  century  the  arches,  which  at 
0  of  the  acutely  pointed  or  lancet  fonn,  were 
r  made  with  radii  equal  to  about  four-fifths  of 
the  arch  ;  the  intrados  of  each  branch  was 


generally  a  continuous  curve,  but  often  it  was  cut  into  a  Tirt  lit. 
series  of  segment^s  of  small  circles  meeting  ^eh  other  ^^■•N'''*-' 
and  forming  rentraut  cusps  towaivjs  the  centre  of  the 
arch  ;  and  these  cusps  sometimes,  as  at  the  entrance  of 
tile  Chapter-house,  al  Salisbury,  ended  in  sculptured 
leaves.  The  mouldings  about  the  arches  of  the  naves 
are  made  to  consist  ofassemblages  of  Jslender,  curvilinear 
reeds  with  concave  grooves  between  them,  and  above 
the  extrados  is  a  moulding,  not  resting  on  the  capitals  of 
the  columns,  but  terminating  in  a  sculptured  head  pro* 
jectingfrom  thespandril  above  the  capital.  Such  ure  the 
arches  of  Rumsey  Church,  m  Hants,  arid  of  Salisbury 
Cathedral ;  the  Norman  ornaments  upon  the  arch i volts 
were  generally  abatidoned,  except  the  zig-zug,  which  in 
some  examples  was  retained  ;  and  in  the  latter  part  of 
the  century,  a  series  of  small  crosses,  or,  as  they  are 
called,  dog's-tooth  ornaments,  appears  along  the  mould- 
ings of  the  arches,  as  in  those  of  Litchfield  Cathedral, 
This  ornament  was,  however,  employed  on  the  Conti* 
nent  at  an  earlier  date,  for  it  occurs  in  the  Abbey 
Church  of  theHolyTrinity»atCaen,  in  Normandy,  which 
having  only  semicircular  arches  was,  most  probably, 
built  before  the  invention  of  the  pointed  style. 

The  arcades  of  the  iriforia  are  composed  of  one  ex- 
terior pointed  arch  resting  on  sliort  columns  grouped  to 
gether  over  those  in  the  lower  arcades  ;  within  it  are  two 
pointed  arches,  the  adjacent  extremities  of  which  rest 
upon  a  short,  clustered  column  over  the  apex  of  the  arch 
below :  and  within  each  of  these  are  two  smaller  pointed 
arches,  the  extremities  of  which  rest  upon  a  single  column 
in  the  middle.  The  soffit  of  each  of  these  four  small 
arches  is  cut  by  five  segments  of  circles  forming  rentrant 
cusps  in  the  manner  above  mentioned :  and  in  the  span- 
dril  between  each  of  the  two  smaller,  and  also  between 
the  two  greater  arches  under  the  principal  one  is  an 
aperture  formed  by  ten  intersecting  segments  within  the 
circumference  of  an  exterior  circle. 

In  this  century,  and,  perhaps,  at  a  period  somewhat  Sionc'Vauli- 
eailier,  the  timbers  of  the  roof,  which  had  been  formerly  ings  nnd 
exposed  to  view  from  the  interior  of  the  building,  were  "»fe'"_''<^'''fs  of 
concealed  liy  a  groined  vaulting  of  stone  which  was 
formed  several  feet  below  them,  so  as  to  leave  a  void 
between  the  extrados  of  the  vault  and  the  outwanl  co- 
vermg  of  the  roof,  a  construction  to  wh  ich  the  name  of 
chart'Toof  was  given.  The  ribs  at  the  edges  of  the 
groined  vault  of  the  nave  were  ornamented  with  mould- 
ings, and,  at  first,  made  to  spring  from  the  pillars  sup- 
porting the  arcades  ;  but,  subsequently,  some  were  made 
to  spring  from  corbels  between  the  windows  in  the  side 
walls,  or  from  the  capitals  of  small  columns  with  single 
or  triple  shafts  resting  upon  heads  which  project  from 
the  wall  between  the  exlerior  arches  of  the  triforia.  Be- 
tween the  ribs  at  the  angles  of  the  groins,  others  were 
formed  on  the  plane  face  of  the  wall,  and  all  extended  to 
a  sort  of  spine  coinciding  with  the  crown  of  the  longi- 
tudinal vault  of  the  nave  ;  the  profile  of  the  spine  was 
similar  to  that  of  the  ribs,  and  the  intersections  were 
marked  by  knots  of  foliage  or  flowers. 

The  profile  of  the  stone-vaults  having,  like  the  archesi, 
ati  acutely-pointed  form,  the  artists  were  obliged  to  give 
to  the  external  roof  that  great  height  which  forms  ona 
disting^iishing  teature  in  the  buildings  of  this  and  the 
succeeding  Ages.  Hitherto  the  roofs  liad  been  low 
pitched,  resembling  those  of  the  Greek  and  Roman  edi- 
fices,  but,  from  this  time,  it  became  common  lo  make 
the  inclinations  of  the  sides  lo  llie  horizon  not  less  than 
sixty  degrees,  sa  that  the  gables  or  pediments  have  the 
3a2 
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appearance  of  equilateral  triangles.  Wooden  spires  of 
a  pyramidal  form  and  covered  with  lead,  had,  before 
this  century,  been  common  in  the  Norman  Churches ; 
but  they  beg^an  now  to  be  formed  of  stone,  on  poly- 
gonal bases,  and  to  be  highly  ornamented.  The  but- 
tresses, which  had  hitherto  terminated  at  the  top  of  the 
side  walls,  were  at  this  time  raised  above  it ;  and  at  the 
upper  extremity  was  formed  either  a  pinnacle  or  a  sort 
of  pediment.  Flying  buttresses,  consisting  of  simple 
arched  ribs,  were  formed  above  the  roofs  of  the  side 
aisles,  in  order  to  resist  the  lateral  pressure  of  the  cen- 
tral roof  against  the  walls  over  the  arcades  of  the  nave. 

In  the  beginning  of  this  century  the  pointed  windows 
of  Churches  became  broader  than  before ;  the  aperture 
was  divided  into  two  parts  by  a  vertical  mullion»  and 
each  division  or  light  was  covered  by  a  pointed  arch- 
head  of  the  lancet  form,  as  had  previously  been  the 
case  with  the  semicircular- headed  windows  in  the  Nor- 
man Churches.  In  the  spandril  between  the  exterior 
curve  and  the  heads  of  the  two  lights  was  frequently 
formed  an  aperture  consisting  of  three,  four,  or  more 
segments  of  circles  intersecting  each  other  about  a  cen- 
tre, so  as  to  produce  rentrant  cusps  and  form  a  trefoil, 
quatrefoil,  &c.  aperture :  such  are  the  windows  in  the 
side  walls  of  Westminster  Abbey,  which  were  probably 
executed  in  the  time  of  Henry  III. 

At  the  Western  extremity  of  Rumsey  Church  is  a 
great  window  divided  into  three  parts,  nearly  equal  to 
each  other  by  two  vertical  mullions,  the  interior  faces  of 
which  are  ornamented  with  slender  columns  in  clusters, 
and  each'  a]>erture  is  covered  by  an  arch  of  the  lancet 
form.  But  in  the  same  century  some  of  the  greater 
windows  were  crowned  by  pointed  arches  nearly  equila- 
teral and  divided  by  one  principal  mullion,  ornamented 
with  clustered  columns,  into  two  parts  with  pointed 
arch-heads  similar  to  that  of  the  whole  window  ;  and 
each  of  these  was  subdivided,  in  a  similar  way,  into  two 
others.  The  spandril  between  the  secondary  and  ter- 
tiary arches  was  occupied  by  a  quatrefoil  aperture  cir- 
cumscribed by  a  circle,  and  that  within  the  principal 
and  between  the  secondary  arches  by  an  octofoil  aper- 
ture, circumscribed  also  by  a  circle :  such  are  the  win- 
dows of  the  Chapter-house,  at  Salisbury.  This,  pro. 
bably,  preceded  the  method  of  dividing  the  windows  by 
upright  mullions,  branching  off  at  top  and  forming  a 
tracery-work  by  their  intersections,  a  method  which, 
however,  occurs  in  works  executed  nearly  at  the  same 
period.  In  Litchfield  Cathedral,  and  in  the  Western  aisle 
of  the  Northern  transept  of  Westminster  Abbey  are  win- 
dows formed  by  describing  arcs  on  the  three  sides  of 
an  equilateral  triangle,  with  the  angular  points  as 
centres ;  the  interior  is  occupied  either  by  tracery  or  by 
three  circles  touching  each  other  and  the  sides  of  the 
window.  Such  windows  were  sometimes  formed  in  the 
clere  story ;  but  generally  the  windows  in  that  part  of  the 
building  are  divided  by  clustered  shafts,  and  the  aper- 
tures terminate  in  lancet  heads. 

The  smaller  windows  of  this  century  seem  very  gene- 
rally to  have  had  trefoil  heads,  but  the  middle  segment 
in  the  intrados  was  formed  with  a  cusp  at  the  vertex. 
The  ornamental  ranges  of  arches  on  the  exterior  and  in- 
terior feces  of  walls  were  also  of  similar  forms,  and 
were  supported,  as  before,  by  small  columns. 

On  the  exterior  of  the  building,  pediments  were,  at 
this  time,  formed  above  the  extradosses  of  arches  and 
windows,  and  terminated  at  each  foot  in  some  figure 
which  projected  from  the  face  of  the  wall ;  these  pedi- 


ments were  sometimes  rectilinear,  but  generally  curvi- 
linear, at  first  concentric  with  the  sides  of  the  arch 
itself,  but  about  the  latter  part  of  the  century  they  became 
curves  of  contrary  flexure  terminating  in  points  and 
ornamented.  The  canopies  in  the  walls  of  Churdies, 
which  were  before  plain,  were  ornamented  in  a  style 
corresponding  with  that  of  the  windows,  and  were 
occupied  by  statues. 

During  the  XlVth  century  the  style  of  Architecture 
became  more  light  and  elegant  than  before,  and  may 
be  considered  as  having  attained  the  state  of  its  greatest 
purity.     The  clustered  columns  now  consist^  of  a 
greater  number  of  shafts,  aud  formed  a  mass  the  plan  i 
of  which  might  be  circumscribed  by  a  rhombus,  so 
situated  that  lines  joining  the  opposite  angles  are  le- 
spectively  parallel  and  perpendicular  to  the  length  of 
the  building.     The  four  principal  pillars  whk^h  support 
the  central  tower  are  much  larger  than  the  others,  lod 
are  carried  as  high  as  the  top  of  the  triforia ;  that  isfiom 
five  to  seven  times  the  gpreater  diameter  of  the  clustered 
pillar.     At  each  angle  of  the  cluster  are  generally  tkee 
columns  united  in  one,  and  between  every  two  sudi 
united  columns   are   two   or   more   slender  onei^  all 
attached  to  the  main  body  of  the  pillar.     Each  ooluom 
in  the  cluster  has  a  plinth  or,  rather,  a  low  pedestal  of  s 
polygonal  or  circular  form  on  the  plan,  and  above  this 
is  a  torus  and  fillet ;  the  plinths  and  mouldings  ^espe^ 
tively,  by  uniting,  form  a  general  base  for  Uie  wkle 
cluster.     In  the  same  manner,  each  column  in  the  dio- 
ter  has  its  own  capital,  formed  of  mouldings,  flowcn^ or 
foliage,  with  a  circular  or  polygonal  abacus  above,  and 
these  are  united  in  one  general  capital  for  the  whole 
pillar.     The  columns  or  stems  at  the  angles  are  geo^ 
rally  uninterrupted  from  the  base  to  the  capital,  bot 
those  intermediate  are  broken  into  three  or  more  eqoal 
parts  by  astragals  and  fillets.    The  pillars  of  the  tide 
arches  in  the  nave  are  about  one-third  of  the  height  oC 
those  under  the  central  tower,  and  are  formed  in  t 
similar,  though  not  always  in  the  same  manner. 

These  arches  are  of  the  pointed  form  and  neariy  eqm- Aid 
lateral ;  each  side  is  formed  as  if  composed  of  a  nun-  ^ 
ber  of  circular  mouldings  springing  from  the  capitals  of 
the  stems  which  constitute  the  clnstered  column.  Above 
the  summits  of  these  arches  a  small  horizontal  nuNiId- 
ing  runs  quite  through  the  length  of  the  building;  over 
this  is  the  triforium  or  second  arcade,  consisting  of  a 
series  of  pointed  arches  like  those  before  described,  and 
above  these  is  a  second  horizontal  moulding,  either 
plain  or  ornamented.  Between  every  two  arches  in  the 
nave,  and  every  pair  in  the  triforium  is  a  slender 
column,  either  single  or  triple,  rising  from  the  pavement 
up  to  the  second  horizontal  moulding,  where  it  termi- 
nates in  a  small  capital,  from  which  spring  the  riba  in 
the  groined-work  of  the  vault.  The  height  of  thelmrer 
arcade  is  generally  about  five-eighths  of  the  height  from 
the  pavement  to  the  rise  of  the  vault,  and  that  of  the 
upper  arcade  is  about  equal  to  the  remaining  three- 
eighths.  The  spandrils  between  the  curves  of  the 
arcades  and  the  horizontal  mouldings  above  are  gene- 
rally plain,  but  sometimes  filled  with  trellis-won,  v 
in  Westminster  Abbey.  In  some  cases  there  are  two 
tiers  of  galleries  over  the  lower  arcade,  as  in  the  tian* 
septs  of  York  Cathedral ;  but  sometimes,  as  in  the 
nave  of  the  same  Cathedral,  instead  of  galleries  the 
whole  of  the  side  walls  above  the  lower  arcade  is  oc- 
cupied by  large  windows.  Tlie  most  common  case* 
however,  is  that  in  which  there  is  one  trifbriunit  to<l 


*  It,  within  the  lateral  vaults  of  the  groined- work, 
f of  clerestorial  windows. 

1  tracery  in  the  ceilings  of  the  body  of  the  building 
ke,  in  this  century,  more  intricate  than  in  the 
fr;  for  the  ridges  of  llie  lateral  vaults  not  beinpf  so 
as  that  of  the  longitudinal  vault ,  the  ribs  at  the 
s  of  the  groins  frequently  cross  each  other  and 
he  intermediate  ribs,  and  thus  form  many  compart- 
»,  at  all  the  angles  of  vihich  arc  knots  of  flowers 
iage,  Th  is  k  i  n d  of  t race ry  is  exhibited  in  th e  v an  1 1 
fi  nave  of  Winchester  Cathedral  ;  and  the  faces  of 
iolts  between  the  ribs  are  sometimes  ornamented 
jrellis-work,  eis  in  Lincoln  Cathedral. 
k  central  tower  was  a  reclangnlar  building  termi- 
J  with  battlements,  and  containing  vi^indows  on 
side  ;  in  some  examples  the  angles  of  the  tower 
furnished  with  pinnacles  enriched  with  sculpture, 
I  others  the  tower  was  crowned  by  a  lofiy  pyrami- 
llre.  The  two  towers,  whieh  were  pi  need  one  on 
ide  of  ihe  Western  front  of  the  nave»  were  similar 
k  over  the  centre  of  the  building;  that  is,  they 
ftermmatcd  in  battlements  and  pinnacles  or  were 
nnted  by  spires.  In  some  cases  we  find  the  angles 
I  towers  plain,  in  others  they  are  strengthened 
■tresses,  plain  or  ornamented,  and  either  rectan- 
lor  polygonal  on  the  plan ;  the  pinnacles  are 
y  placed  only  on  the  summits  of  tfje  buttresses, 

e^sjonalty  one  is  also  placed  over  the  centre  of 
ce  of  the  tower,  and  all  are  of  a  conical  or  pyra- 
Norm.  T!ie  towers  are  usually  divided  into  two 
Pre  parts  by  horizontal  mouldings  ;  and  between 
ftre  either  windows,  or  niches  and  canopies  con- 
g  statues,  or  ranges  of  arches  standing  on  small 
1^  like  those  in  the  Pisan  edifices  ;  only  tbe  arches 
Jlher  simply  cuspid,  or  consist  of  a  trefoil  formed 
jfee  arcs  of  circles  blending  with  each  other  in  a 
r  contrary  flexure.  The  battlements  of  the  towers 
Jthe  general  body  of  the  building  are  sometimes 
IeI  other  times  formed  of  open-work  ;  and  the  ex- 
lof  the  walls,  gables,  and  buttresses  is  orna- 
H  with  canopies^  ranges  of  ornamental  arcades 
llder  pillars^   and  sometimes  partly  with  trellis- 

f  Western  fai^ade  of  the  building  was  ocf^upied  by 
DW  placed  over  the  doorway,  sometimes  equa!  in 
to  the  whole  of  the  nave  and  reaching  to  the 
the  vault.  This  and  the  other  windows  were 
by  mullions  and  transoms,  the  former  generally 
jr  into  ramifications  near  the  upper  extremity  of 
tixdow,  and  by  their  intersections  producing  a  tra- 
tpresenting  loops  and  foliage,  as  in  the  Cathedrals 
rk  and  Carlisle.  The  rectangular  compartments 
rindows  were  filled  with  painted  glass  represent- 
des.  Saints,  or  Kings.  The  arched  heads  of 
the  windows  of  this  time  were  higher  than  the 
eral  kind  ;  and  above  the  extrados,  on  the  exterior 
w  building,  WTre  pediments  in  the  form  of  curves 
itrary  flexure,  which,  as  well  as  the  sloping  sides 
I  gables,  pinnacles,  and  buttresses,  were  profuselj 
ffiited  with  crockets  and  crowned  by  finials, 
psionally,  the  mullions  proceeded  in  rectilinear 
iWis  to  the  head  of  the  window,  and  tbe  walls  and 
l»es  were  ornamented  with  panels  standing  imme- 
f  over  each  other,  so  as  to  cause  a  system  of  ver- 
incs  to  appear  to  predominate  on  the  exterior  of 
lifice;  and  hence  Mr.  Rickman  has,  with  some 
ftly,  applied  the  denomination  oiWie  Perpendicular 


Styk  to  that  which  prevailed  in  the  latter  part  of  this, 
and  ihe  beginning  of  the  following  century. 

About  the  same  time  tbe  circular  window,  usually 
placed  at  one  or  both  extremities  of  tbe  transept,  was 
increased  in  size  and  divided  into  compartments  by  ra- 
diating pillars  and  concentric  circles,  as  in  Westminster 
Abbey,  or  by  a  tracery  representing  loops  and  Ibliage 
arising  from  the  intersections  of  branching  mtdlions,  as 
in  the  Cathedrals  of  Winchester  and  Litchfield.  An 
elegant  circular  window  of  a  similar  kind,  and  probably 
of  the  same  period,  remains  in  each  gable  of  the  Church 
of  Buildwas  Abbey,  in  Sliropsbire, 

Besides  the  buildings  we  have  mentioned,  the  Con- 
ventual Church  of  St,  Augustine,  at  Bristol,  and  St. 
Stephen's  Cliapel,  at  Westminster,  now  the  House  of 
Commons,  are  to  be  considered  as  among  the  best  spe- 
cimens of  the  Architecture  of  this  Age. 

In  works  erected  during  this  century,  we  find  the  first 
examples  of  tbat  sculpture  which  disgraces  many  of  our 
noblest  buildings.  Fools,  mountelianks,  and  satirical 
representations  of  Monks  are  the  principal  subjects  on 
which  this  depraved  taste  was  exercised  ;  and  sacred  edi- 
fices, where  every  circumstance  should  inspire  serious 
sentiments,  were  the  places  chosen  to  exhibit  them.  Ac- 
cording to  Mr.Bouce,  the  figures  may  have  been  intended 
to  cast  ridicule  on  certain  classes  of  men,  or  to  express 
the  mummeries  practised  at  the  Feast  of  Fools.  The 
same  kind  of  sculpture  was,  at  a  later  period,  employed 
on  tbe  under  sides  of  the  mhercres  or  iunting-seats  in 
some  of  our  Cathedrals. 

From  tbe  end  of  the  XlVlh  to  the  beginning  of  the 
X VI th  century  another  change  took  place  in  the  style  of 
Architecture.  The  arches  of  the  arcades,  doors,  and 
windows  became  nuich  lower  than  before ;  the  upper 
part  of  each  side  was  nearly  rectilinear^  and  tbe  two 
formed  a  very  obtuse  angle  at  tbe  vertex.  This,  which 
was  called  the  Tndor  arch^  though  generally,  was  not 
universally  employed,  for  the  equilateral  form  is  also  to 
be  seen  in  buiblings  of  Ihe  same  Age. 

The  vaulting  in  the  roof,  like  the  arch  which  served 
for  its  model,  became  nearly  flat  about  tbe  vertex,  tbe 
angles  of  the  groins  being  rounded,  the  spandrils  as- 
sumed tbe  form  of  an  inverted  bell  either  entirely  or  in 
part,  and  the  upper  portion  of  the  surface  marked  upon 
the  ceiling  the  whole  or  a  segment  of  a  circle.  The 
spandril  itself  was  covered  by  numerous  small  ribs  which 
branched  from  the  capitals  of  the  columns,  and  gave  to 
its  surface  the  appearance  of  a  fan  ;  and  between  those 
spandrils,  others,  consisting  of  masses  of  stone,  each 
weighing  more  than  a  ton,  in  the  shape  of  inverted 
belisj  and  ornamented  with  fan  work,  were  pendent  from 
tbe  vault.  At  the  intersections  of  ihe  ribs  of  the  fau- 
work,  armorial  shields  were  sculptured,  and  the  lower 
extremities  of  the  pendents  were  ornamented  with 
foliage.  The  exterior  covering  of  the  roof,  which  be- 
fore had  great  elevation,  was  now  again  reduced  very 
low  in  order  to  correspond  with  the  form  of  the  vaulted 
ceih'pg. 

The  vertical  mullions  of  the  windows  proceeded  from 
tbe  sill  quite  to  the  lop  of  the  arched  head,  and  were 
crossed  by  transoms  frequently  ornamented  with  small 
battlements.  Over  the  doors  and  windows  w^as  gene- 
rally a  horizontal,  rectilinear  moulding,  which  terminated 
on  the  vertical  sides  produced,  so  that  the  aperture  of 
the  door  or  window  seemed  enclosed  in  a  rectangidar 
recess.  A  horizontal  label  was  placed  a  little  above  the 
top  of  the  recess,   and  a  branch  at  right  angles  to  it 
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Arthittc-    extended  a  little  way  down  each  side,  where  it  tenninaied 
Hire.      either  in  a  loaenge-formed  ornament,  or  in  a  short 
^^"V^^  branch  parallel  to  the  upper  part  of  the  moulding. 

In  the  buildings  of  this  Age,  the  windows  occupy  so 
p[reat  a  portion  of  the  walls  that,  is  Dr.  Milner  observes, 
the  whole  Church  has  the  appearance  of  a  glasa-lantem 
rather  than  a  substantial  building. 

The  vertical  buttresses  of  this  Age  are  of  a  polygonal 
form  on  the  plan ;  they  rise  considerably  above  the  roof 
of  the  aisles^  and  their  faces  are  highly  ornamented  with 
panels,  battlements,  and  elegant  projecting  canopiea; 
the  sides  of  the  flying  buttresses  also  are  ornamented 
with  tasteful  perforations,  and  their  extradosses  with 
crockets  or  creeping  aaimaJs.  On  the  tops  of  the  vertical 
buttresses  are  pinnacles,  the  profile  of  which  is  bounded 
by  curves  of  contrary  flexure  meeting  in  a  point  at  the 
top  ;  the  faces  of  these  are  ornamented  with  a  sort  of 
network,  their  ridges  with  crockets,  and  their  apices 
with  elegant  flnials ;  and,  in  fact,  every  member  of  the 
building  received  in  this  century  the  highest  degree  of 
enrichment  of  which  it  seems  capable.  The  principal 
examples  of  this  florid  style  are  Henry  the  Vllth's 
Chapel,  at  Westminster,  and  King^s  College  Chapel,  at 
Cambridge ;  and  it  may  be  easily  imagined  that  this 
elaborate  workmanship  could  only  be  bestowed  upon 
the  smaller  kind  of  Ecclesiastical  edifices. 
of  the  At  the  dissolution  of  the  Monasteries  in  the  XVIth 

XVIth  cen-  century,  the  last  change  took  place  in  Gothic  Architec- 
tury.  ^ifQ .  |]^Q  works  of  Cardinal  Wolsey  at  Oxford  and  at 

Hampton  Court  are  examples  of  the  style,  which  then 
became  common  in  Ecclesiastical  and  Palatial  buildings, 
and  even  in  private  dwellings. 

Instead  of  that  exuberance  of  ornament  which  a  sliort 
time  before  covered  every  part  of  the  edifice,  the 
utmost  plainness  prevailed.  This  was  a  necessary  con- 
sequence of  the  almost  general  employment  of  brick  and 
rubble  stone  in  building,  in  place  of  the  masonry  which 
permitted  a  full  display  of  the  powera  of  the  chisel.  An 
air  of  meanness  reigns  in  all  the  works  of  this  period, 
because  the  rude  materials  of  which  they  are  constructed 
are  incompatible  with  the  graces  of  ornament  The 
doorways  were  still  crowned  by  an  obtusely-pointed 
arch,  but  the  windows  were  rectangular  and  divided  by 
plain  muliions  and  transoms;  small  and  unadorned 
arched  heads  were,  however,  still  retained  over  the  lights 
or  subdivisions  of  the  windows.  As  if  to  compensate 
for  the  plainness  of  the  exterior,  the  interior  of  the  Pala- 
tial edifices  exhibited  the  highest  luxury  of  sculpture  in 
the  marble  which  surrounded  the  fire-places  and  in  the 
wood-work  of  the  apartments. 

Timber-roofs,  which  had  before  been  employed  only 
occasionally  for  covering  great  Halls  like  that  at  West- 
minster, became  common  in  the  Churches  and  mansions 
of  this  period,  and  superseded  the  stone-vaultings  of  the 
former  Age. 

The  Architecture  of  the  Churches  of  France  and  Ger- 
many experienced  changes  nearly  corresponding  with 
that  of  the  Churches  in  England  in  the  different  periods, 
till  the  invention  of  the  Tudor  style,  which  seems  to  be 
peculiar  to  ourselves,  for  no  examples  of  it  are  to  be  found 
in  the  Churches  oT  the  Continent  Previously  to  that 
tinoe,  whatever  may  be  the  differences  in  the  minor  parts 
of  Ecclesiastical  edifices,  their  general  features  eithes 
indicate  a  parallelism  in  the  progress  of  ideas,  or  that 
the  artists  la  one  Country  adoptkl  almost  immediately 
the  variations  introduced  by  those  of  another. 
It  isa  little  semaritable  that  thou^  tha  Tudor  Archi- 


tecture was  never  adopted  on  the  Continent,  yet,  in  the 
city  of  Rhodes,  the  ancient  Church  and  the  buildings  in 
the  street  of  the  Knights,  whkh  cannot  be  supposed  to 
have  been  erected  at  a  later  period  than  the  end  of  the 
XVth  century,  have  windows   with    obtusely-pointed 
arches  and  horizontal  labels  over  them,  like  those  in  the 
nearly  contemporary  edifices  of  England:  a  drcumstance 
which  can  only  be  accounted  for  by  considering  them  to 
be  works  executed  under  the  influence  of  the  English 
Knights,  who,   before  the  Reformation   of  Rdigioo, 
formed  part  of  the  Order  then  occupying  that  island. 


CHAPTER  VUL 

DcUuled  Deicripiian  of  the  component  PariB  rf  GoUk 

EedaiaUical  Edificet. 

The  general  forms  of  the  members  whidi  enter  iitfa 
the  composition  of  Gothic  edifices  have  been  meatiMMd 
in  the  preceding  Chapters,  but  as  it  was  not  convenint 
then  to  describe  them  so  much  in  detail  as  is  necemiy 
in  order  to  afford  a  sufiicient  knowledge  of  their  cbane- 
ter,  we  purpose  now  to  do  so ;  and  though  the  gmt 
variations  found  in  the  different  examples,  and  even  ii 
the  same  building,  seem  to  render  hopeless  the  eftftto 
reduce  the  Gothk  Architecture  to  general  rules,  ]d  t 
knowledge  of  the  dimensions  and  proportions  adoptil 
in  the  members  of  some  of  the  principal  edifioea^  nC 
be  of  great  service  in  fixing  our  ideas  of  the  prafitioetf 
artists  in  the  Middle  Ages* 

Columns  with  doub^  shafls  were  employed  bytfatadi 
Roman  artists  in  the  later  period  of  the  Empire,  dm<^ 
they  occur  in  some  of  the  Syrian  buildings,  and  poiBiblf 
there  might  have  been  others  of  a  more  complex  cbir 
racier  then  existing  though  since  destroyed ;  but  it  SM 
not  till  the  Xllth  century  that  the  clustered  colwnbi' 
came  general,  and  assumed  the  various  forms  which  ai 
are  now  to  describe.  At  first  the  central  pari  of  thl 
column  was  circular  or  elliptical ;  four  slender  sbifti 
were  applied  to  the  circumference  at  the  extremitiai  d 
two  diameters,  which  were  respectively  parallel  andptt* 
pendksular  to  the  length  of  the  building,  and  each  shift 
projected  from  the  central  part  as  much  as  half  or  tfanS" 
quarters  of  its  diameter.  Such  are  the  forms  of  soma  rf 
the  columns  of  Salisbury  Cathedral,  and  ia  that  bnildiBg 
the  longest  diameter  of  the  cluster  is  4.65  feet;  At 
height  including  the  base  and  capital,  is  25  foet ;  and  At 
breadth  of  the  aperture  of  the  arch  between  two  cohuatf 
is  17  feet:  consequently  the  proportion  between  thi 
diameter  <^  the  column  and  its  height  is  as  i  to  6.4, 
and  the  intercolumniation  is  equal  to  3.7  diametoa 
The  heighte  of  the  systems  of  mouldings  forming  tbt 
base  and  capital  are  equal  to  a  diameter  of  one  of  Ai 
attached  shafls. 

In  the  nave  and  chcar  of  York  Cathedral,  the  c» 
tral  part  of  the  cluster  is  a  square  each  side  of  wiM 
is  about  4  feet  long;  at  each  angle  is  a  three-quartir 
column  1.42  feet  diameter,  and  between  every  tws  a 
these,  on  each  side  of  the  square,  are  two  smaller  shtfii 
of  unequal  diameter  with  small  intervals  between  tbeflii 
The  breadth  of  the  whole  cluster  diagonally  is  8  ftd$ 
the  height  of  the  shafts  at  each  of  those  angles  fioi> 
whence  the  arcades  spring  is  29  feet,  and  the  breadth  of 
the  archway  is  19  feet:  consequently  the  proportioa 
between  the  diameter  and  height  of  the  column  is  •* 


|8,  «nd  the  tnteroalumnialion  is  equal  to  3.37 

krs.  The  bases  of  the  coiumiis  are  of  ihe  Attic 
inding;'  oti  octaf^onal  plirUhs,  which  are  3.25  feet 
^  ^are  divideci  into  two  parts  by  a  horizoiilal 
)f;  and  the  capital;!  are  ornamented  with  folian^e^ 
^  shaAs  at  the  anecfe  next  to  the  inidille  of  the 
pceed  uninterruptedly  to  (he  top  of  the  side  waJls, 
port  the  ribs  of  the  g^roined  vaulting". 
hreat  columns  which  siipporl  the  central  tower 
irregular  rhombus,  on  the  [ilan*  with  rentrant 
m  two  of  the  sides.  In  these  also,  there  is  one 
fcH  at  each  of  ihe  four  angles,  and  the  intenals 
iithem  are  necupied  by  many  smaller  ones.  But 
B  of  some  of  the  cluMers  in  the  transept  are 
^ular,  and  about  4.75  feet  diameter;  at  the 
ies  of  two  diameters  which  cross  each  other  at 
f^les,  i»  a  triple  shaft  with  a  vertical  iillet  or 
ff  on  the  lace  of  each  ;  between  these  is  a  single 
p  a  similar  fillet  in  front;  and  in  each  of  the 
lis  a  Terriciil  channel  formed  in  the  body  of  the 
|dl  containin£f  a  small  shaft  completely  detached 
i  pillar,  except  at  ihe  hu&e  and  capital,  w  ht^re  it 
pled  with  the  general  plinth  anil  capital  of  the 


i^. 


Calhedral  some  of  tlie  small  clustered 
feonsist  of  eight  shafts  disposed  about  the  cir- 
^e  of  a  circle  ;  the  outline  of  the  plan  of  each 
p  the  appearance  of  two  arcs  of  circles  forming' 

I  fronts  and  the  bases  plinths,  and  capitals  are 

II  forms.  Some  of  tbe  columns  in  the  nave  of 
jpsdraJ  resemble  those  in  the  nave  of  York,  but 
imr  shafts  arc  detached  from  the  body  of  the 
wmd  •tand  in  semicircular  channels.  There  are 
p  ihe  san^  line,  liavin^  eii^ht  three-quarter 
Iftbuut  the  circumference,  with  a  vertical  tillet 
m  front  of  each,  and  a  semicircular  channel  or 
ilween  every  two.  The  shafts  at  the  ang-Jes  of 
prare  larn^^er  than  the  others,  and  their  heights 
^  to  from  thirty-six  to  forty  times  their  dia- 

I 

I  Westminster  Abbey  Church,  the  interval  be- 
pry  two  of  the  fcnir  secondary  shafts  is  occupied 
Smaller  ones  which  are  in   contact  with  each 

ft  diameter  of  the  whole  is  5  feet ;  the  height^ 
^he  base  and  capital,  is  31  feet ;  and  the  inter- 
pion  is  14  feet;  Ihe  heifrht  of  these  shafts  is 
plo  three  equal  parts  by  fillctfi,  which,  on  some 
||]ars,  surround  every  shaft  of  the  chister,  but, 
K  appear  only  on  the  four  secondary  fchaftj. 
pds  are  circular  or  octagronal,  and  are  without 
L  and  the  bases  stand  on  high  plinths, 
Ijter  period,  the  clustered  columns  assumed  a 

t  complicated  character;  the  intervals  of  every 
four  secondary  shafts  being  oecnpied  rather 
P  mouldings  than  columns  ;  the  plan  present- 
feeession  of  salient  and  rentrant  curves,  some  of 
ble^  others  forming  cusps,  consisting  either  of 
jints  of  circles,  or  tw  o  curves  of  contrary  flexure. 

Lthe  columns  in  the  nave  of  the  Cathedral  at 
eir  diameter  is  b,2b  feet ;  their  height  16  feet ; 
Uitercolnmnidtions  11.75  feet  The  bases  of  the 
|eml>le  those  called  Attic,  and  stand  upon  triple 
f  circular  forms,  and  the  capitals  are  sculptured 
pint  foliage.  Similar  columns  appear  in 
Ilth'a  Chapel,  at  Westminster,  and  St.  Geoige's 
^  Windsor, 
prms  of  tbe  arches  in  Gothic  Cathedrals  canjiot 


be  considered  as  affording  sure  indications  of  the  Age  P&rt  llh 
of  their  construction.  Semicircular  arches  were  gene-  v^p^*^ 
rally  executed  in  the  Saxon  and  Norman  times,  and  when 
they  occur,  we  seldom  hesitate  to  considtT  them  as  be- 
longing to  one  or  other  of  those  periods;  nevertheless, 
several  examples  exist  in  which  from  an  affectation  of 
the  ancient  style,  or  from  some  other  cause,  such  arches 
have  been  executed  in  later  times.  Again,  the  obtusely- 
pointed,  or  hyperbolic  arch  is  not  krrown  to  have  been 
constructed  till  the  time  of  Oenry  VH.,  but  in  the  inters 
mediate  Age  all  the  other  varieties  of  the  pointed  arch 
seem  to  have  been  indifferently  used.  The  high  lancet- 
headed  arch  is  considered  as  that  which  immediately 
succee<led  the  Norman  kind  ;  yet,  in  buildings  of  the  same 
antiquity,  we  also  &id  pointed  arches  diiledng  but  little 
from  semicircles. 

Writers  on  Gothic  Architecture  are  accustomed  to  di- 
vide the  pointed  arch  into  several  different  kinds.  Those 
the  sides  of  which  are  described  with  radii  greater  than 
the  breadth  of  the  aperture,  have  the  name  of  lancet^ 
head  arches,  and  the  radii  of  these  are  sometimes  equal 
to  two  or  three  times  that  breadth  ;  and  those,  the  radii 
of  which  are  equal  to  the  breadth,  are  called  equUateraL 
But  all  those,  the  radii  of  which  are  less  than  the  breadth, 
are  distinguished  by  the  names  of  archer  of  the  third  poinu 
fourth  point,  &c. ;  in  the  first,  the  radii  are  equal  to  two- 
thirds;  in  the  second,  to  three -fourths,  of  the  span  or 
breadth  of  aperture  and  so  on:  it  must  not,  however 
be  understood  that  in  arches  really  constructed  it  is  pos- 
sible always  to  express  the  proportion  of  the  radii  to  the 
span  by  terms  so  simple  as  these,  for  the  artists  do  not 
seem  to  have  Hmited  their  practice  by  rules,  in  tlus  mem- 
ber more  than  in  others* 

The  arches  at  tlie  Eastern  end  of  Canterbury  Cathedral 
are  of  the  third  points  and  this  form  seems  to  have  been 
designedly  given  them  from  taste,  for  I  hey  are  in  situ- 
ations wiiere  the  high»  lancet  figure  wouhl  liave  been 
more  simple  \,  since,  in  order  to  gain  the  required  height, 
the  artists  have  been  obliged  to  muke  the  curvature  of 
the  sides  begin  at  a  considerable  distance  above  the 
capitals  of  the  columns,  which  gives  them  in  some 
measure  the  appearance  of  the  horse-shoe  arch.  The 
importance  wliicli  the  Architects  of  that  day  attached  to 
the  elegant  curvature  of  the  arches  is  evident  from  tht 
circumstance  that  those  of  the  acutely-pointed  form  have, 
sometimes,  each  side  described  from  two  centres,  in  order 
to  prf>duce  a  g^reater  degree  of  curvature  on  the  hances 
than  would  be  obtained  by  one  centre^  The  Tudor  arcb 
is  invariably  of  low  elevation,  the  two  sides  forming  a 
very  obtute  angle  at  the  vertex,  and  each  side  of  these 
is  usually  supposed  fo  have  been  described  from  two 
centres.  In  Henry  Vllth's  Chapel,  at  Westminster,  the 
radii  of  the  lower  and  upper  jiart  of  the  intrados  are 
respectively  equal  to  0,217  and  0.845  of  the  span  ;  while 
in  St*  George's  ChapeU  at  Windsor,  the  mdii  are  tJ.3 
and  L2&  of  the  span,  respectively,  and  the  proportion* 
differ,  perhaps,  in  every  example. 

Before  the  doorway  of  an  ancient  nunnery,  at  Rhodes, 
is  an  elliptical  arch,  above  which  is  a  projecting  mass, 
like  an  oriel,  consisting  of  three  sides,  with  cylinders  at 
the  angles ;  tbe  line  of  the  arch  is  a  curve  of  double 
curvature,  as  it  projects  tor  ward  so  as  to  be  every  where 
vertically  imder  tbe  faces  of  the  oriel,  if  it  may  be  so 
called.  In  this  last  are  windows,  some  of  which  have 
flat,  elliptical,  and  others  pointed  heads. 

The  general  profile  of  a  pointed  arch  is  splayed  cm 
each  side  of  the  intrados  moulding,  and,  in  tbiis  inspect. 


964 


ARCHITECTURE. 


it  corresponds  ^ith  the  plan  of  the  clustered  colanin. 
No  nile  can  be  assigned  for  the  breadth  of  the  archivolt, 
if  it  may  be  so  called,  but  cases  occur  in  which,  if  we 
do  not  include  the  weather-moulding  above  the  extrados, 
it  is  equal  to  half  the  breadth  of  the  clustered  column  from 
which  it  spring,  for  the  moulding^  about  two  conti^ous 
arches  sometimes  meet  over  the  middle  of  the  column  ; 
frequently,  however,  the  breadth  is  less,  and  in  some 
cases  It  is  greater ;  in  York  Cathedral,  the  extradoa- 
mouldings  of  two  adjacent  arches  are  made  to  intersect 
each  other  and  come  down  upon  the  capital  of  the  co- 
lumn in  front  of  the  interior  mouldings.  An  elevation 
of  one  of  the  arches  and  pillars  in  the  nave  of  Litchfield 
Cathedral  is  given  at  pi.  xix.  fig.  4  ;  and  of  the  arched 
gateway  at  King's  College  Chapel,  Cambridge,  at  fig.  7, 
in  the  same  plate. 

The  ornaments  on  the  sides  of  arches  are  a  series  of 
slender  astragal  or  bead-mouldings,  the  profiles  of  which 
are  sometimes  semicircular,  at  other  times  cuspid,  and 
some  have  the  forms  of  cymatia,  or  curves  of  contrary 
flexure  of  various  kinds.  The  semicircular  mouldings 
have,  occasionally,  a  fillet  or  rectangular  moulding  on  each 
side,  and  sometimes  they  are  separated  by  a  rectangular 
groove,  or  a  circular  channel,  from  each  other.  The 
weather,  or  extrados^mouldings,  are  in  the  form  of 
cymatia,  with  a  rectangular  fillet  on  the  exterior,  and 
the  lower  extremity  of  each  branch  rests  upon  a  Norman 
head,  sometimes  of  a  grotesque  character,  or  upon  an 
animal.  In  Beverley  Minster  it  rests  on  an  angel  playing 
on  a  violin,  and  the  angel  stands  on  a  head  projecting 
from  the  wall  over  the  column  between  the  two  arches. 

Ranges  of  arches  standing  on  small  columns  attached 
to  the  exterior  and  interior  faces  of  walls,  which  form  so 
conspicuous  a  feature  in  the  Lombard  Architecture,  were 
adopted  in  the  Gothic  Churches  of  the  North  of  Europe, 
but  the  arches,  instead  of  being  semicircular,  correspond 
in  form  with  those  of  the  Age  in  which  they  were  exe- 
cuted. In  the  oldest  examples  they  are  simply  cuspid 
in  the  lancet  style,  and  these  are  often  used  with  semi- 
circular arches  in  the  same  building,  as  is  the  case  in  the 
tower  and  gable  at  the  Western  end  of  Lincoln  Cathe- 
dral. In  the  interior  of  the  Chapter-house,  at  Salisbury, 
is  a  range  of  such  arches  having  the  intrados  cut  in 
cinquefoil  shapes  by  segments  of  circles  which  meet  and 
form  rentrant  cusps,  and  the  upper  segment  has  a  point 
or  salient  cusp  at  the  vertex.  The  Abbot's  Tower,  at 
Evesham,  and  the  faces  of  the  buttresses  in  that  Church, 
are  covered  from  top  to  bottom  with  tiers  of  cusp-headed, 
narrow  arches  in  trefoil  and  cinquefoil  forms.  This 
tower  was  erected  but  a  short  time  before  the  Refor- 
mation. 

Sir  Christopher  Wren,  though  averse  from  the  Gothic 
Architecture  in  general,  and  even  censuring  its  taste 
severely,  allows  considerable  merit  to  the  pointed  arch, 
on  account  of  its  mechanical  properties ;  he  observes 
that  it  can  be  raised  with  little  centreing,  it  requires  but 
light  arch  stones,  and  little  abutment  to  resist  its 
lateral  thrust  on  the  points  of  support.  But  with  respect 
to  its  strength.  Dr.  Young,  in  his  investigations  con- 
cerning the  strength  of  arches  generally,  published  in 
the  Transactions  of  the  Irish  Academy,  has  proved  that 
when  the  radius  of  curvature  is  equal  to  two-thirds 
of  the  span,  the  strength  of  the  pointed  is  to  that  of  the 
semicircular  arch  as  0.826  to  1 ;  and  when  the  radius 
is  equal  to  three-fourths  of  the  span,  the  strengths  are 
in  the  ratio  of  0.795  to  1.  Dr.  Young  also  shows  that 
the  equilateral-pointed  arch  is  the  weakest  of  the  kind, 


and  that  the  strength  Is  increased  as  the  radius  is  less 
or  greater  than  the  breadth  of  the  aperture. 

An  opinion  of  the  relative  strengths  of  the  difierent 
kinds  of  pointed  arches,  founded  on  experiment,  miglit 
have  had  some  influence  in  determining  the  species  t6 
be  employed  in  particular  circumstances ;   for  wherever 
great  weight  was  to  be  supported  it  was  usual,  ■(  the 
time  of  the  first  introduction  of  the  pointed  arch,  tooon* 
struct  one,  the  branches  of  which  were  described  from  two 
centres  near  each  other ;  which,  consequently,  difi^red 
but  little  from  a  semicircle ;  at  the  same  time  the  arches 
merely  ornamental  were  of  the  lancet  form,  very  aenti 
at  the  vertex ;  a  construction  probably  chosen  from  aooM 
perception  of  its  beauty. 

Arches  rising  from  pillars  have  always  been  objeeCed 
to,  but  those  of  the  pointed  form  rising  from  dustered 
columns,  as  in  the  Gothic  Churches,  do  not  seen  lo 
improper  as  those  in  the  Roman  and  Saxon  edifien; 
because  the  circular  moulding^  forming  the  ribs  of  the 
pointed  arch  appear  to  be  but  continuations  of  tboM 
which  constitute  the  ])illar,  and  the  latter  has  the  appetf- 
ance  of  a  bundle  of  rods  which  diverg^e  from  the  capitil 
and  meet  those  of  the  neighbouring  pillar  in  the  vtttei 
of  the  arch ;  consequently,  the  archivolt  seems  to  fimn 
part  of  the  pillar,  and  rather  to  be  an  ornament  tlmi  t 
support  to  the  wall  above. 

It  may  also  be  observed  in  favour  of  the  pointed  tick 
that  it  is  easily  adapted  to  any  situation  ;  fbr  while  the 
least  irregularity  in  a  semicircular  arcade  would  prodiei 
an  unpleasant  effect,  the  other,  possessing  lets  ankyef 
form,  conceals  many  defects,  and  a  series  of  sach  udM 
admits  of  considerable  variations  from  equality  of  epei 
without  exhibiting  an  appearance  of  deformity. 

In  the  ancient  crypts,  the  hem  {cylindrical  vaolti,  bf  Yii 
their  intersections,  formed  diagonal  ridges^  wfaieh  veie 
iefl  without  ornament,  but  a  plain  rib,  projccUng  im 
the  face  of  the  vault,  and  extending  from  pier  to  pier 
perpendicularly  across  it,  relieved  the  uniformity  of  tiie 
work.  In  the  Church  of  St.  Cross,  in  Hampshire,  tbe 
diagonal  ridge  is  cut  off  so  as  to  leave  a  flat  face,  eid 
this  is  ornamented  with  the  double  zig-zag,  but  theboei 
of  the  perpendicular  ribs  or  cross  springers  are  kft 
plain. 

The  simple,  hemicylindrical  groin-vaulting  of  the  Bo- 
man  and  Norman  times  seems  to  have  been  exdiiBf;^ 
for  that  formed  by  the  high-ridged  vaulting  as  sooait 
the  pointed  arch  had  superseded  the  semicircular  cMt 
and  the  nature  of  the  vaulting  depends  so  much  upon 
that  of  the  simple  arch,  that  there  can  be  no  diflknltf 
in  admitting  that  the  profile  of  the  former  would  whmp 
be  made  to  correspond  with  the  latter.  lo  SaKsbiiry 
Cathedral,  ribs  are  formed  at  the  diagouab  of  the  groini 
and  there  is  one  cross  springer  between  every  two«f 
these,  in  a  vertical  plane  perpendicular  to  the  dirediBi 
of  the  vault ;  all  these  are  ornamented  with  mouldisg^ 
and  the  intersections  at  the  crown  are  marked  by  ksett 
of  foliage.  In  Winchester  Cathedral  the  diagonal  rite 
intersect  each  other  where  the  vertices  of  the  litt**^ 
vaults  meet  that  of  the  nave,  and  proceed  thence  toA« 
longitudinal  ridge  in  the  crown  of  the  latter,  at  whini 
they  meet  those  ribs  which  are  in  a  plane  perpendicslir 
to  its  length.  The  upper  parts  of  the  divisions  betwe« 
the  diagonal  and  perpendicular  ribs  are  again  6\fM 
by  short  ribs,  extending  to  the  crown  of  the  vault  tf^ 
connected  with  the  principal  ribs  by  branches.  SiWi^ 
arrangements  of  rH)s  are  formed  on  the  faces  of  the 
lateral  vaults,  and  the  intersections  of  the  ribs  9Bd 
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()rcHiace  a  complicated  tracery,  almost  every 
hich  is  marked  by  a  knot  of  foliage-  Over 
f  York  Ciitliedrn^  the  tracery  is  still  more  in- 
e  !a1ei"ul  vaults  have  the  same  height  as  the 
igitudinal  vault  of  the  roof,  and  the  spandril 
rery  two  of  ihe  former  is  divided  into  foyrteen 
compartmcjits,  on  each  side  of  tfie  building, 
ibs  which  sprinfr-  from  the  column,  like  those 
Iter,  and  by  others  which  iutersect  Iheni  in 
ections ;  and  every  intersection  is  marked  by 

The  kinds  of  tratery  above  described  are 
\y  Sir  Christopher  Wren  to  have  been  invented 
cmasons:  the  ribs  were  comnianly  made  of 

and  tbe  intervids  filled  with  light  materials, 

with  chalk. 

cimens  of  vaulting-  executed  in  the  Age  of  the 
yd  exhibited  in  the  Chapels  at  Westminsier 
ridge,  have  been  already  described  ;  the  fan- 
tnent  and  the  pendent  spandrils^  in  which  the 
•hitecture  displays  its  richest  character,  may 
•red  as  belonging  to  the  last  stage  of  Archi- 
lury ;  artists,  perhaps,  coyltl  go  no  farther  in 
CDce  of  a  taste  for  ornament*  and,  from  that 

seem   to  have  reverted  to  a  more    simple 

*ances  to  Gothic  Churches,  both  of  the  Nor- 
liccecding  styJes,  are  very  small  if  compared 
of  the  Greek  and  Roman  Temples.  In  ge- 
5>rmer  consists  of  an  aperture  terminated  by 
dar  or  pointed  arch  resting  on  piers  and  pre- 
4  porch  of  a  trumpet  form,  being  small  at  the 
ocreasing  in  width  towards  the  exterior  both 
!s  and  crown  ;  and,  in  some  cases,  the  pave- 
le  Church  is  lower  ihon  the  general  level  of 
oding  ground,  so  that  the  entrance  resembles 
omb,  an  idea  of  which  it  might  have  been 
[>  convey  by  that  descent.  In  some  Calbe- 
i  that  of  Winchester  and  Litchfield,  a  single 
lall  height  is  placed  in  the  centre  of  the  duor- 
om  its  capital  rise  two  branches,  making  with 
on  each  side  of  the  doorway  two  pointed 
heads  of  which  are  included  within  that  of  the 
th  side  of  the  entrance  is  generally  ornamented 
titude  of  slender  columns,  from  the  capitals 
ems  proceed  to  meet  those  from  the  opposite 
e  vertex.  The  shafts  are  sometimes  plain^ 
■e  often  enriched  with  an  endless  variety  of 
representing  foliage  and  other  ornamental 
!n  small  Chyrcbes  the  sides  of  Ihe  doorway 
occupied  by  mouldings,  the  profiles  of  which 
c  and  convex  curves, 

ler  part  of  doorways  in  the  Tudor  Age  was 
[bed  in  a  rectangular  recess  or  patiel ;  a  mode 
have  staled  to  have  been  practised  in  the 
k3lfic€s  at  a  period*  probably*  not  mtich  an- 
Bt  of  its  introduction  to  this  Country, 
It  every  case  the  sides  of  pointed  arches  rise 
larly  to  the  horizon,  but  there  are  some 
ti  which  those  over  doorways  or  windows  do 
sh  arches,  which  are  very  deficient  in  elegance^ 
m  Romsey  Church  and  Winchester  Cathedral, 
leero  like  the  segments  of  pointed  arches, 
cutting  away  some  of  the  lower  courses  of 
The  doorway  of  Magdalen  College,  Oxford^ 
by  a  low  pointed  arch  of  the  hyperbolic  kind, 
within  a  rectangular  recess*  above  which  is 
battlements,  having  small  canopied  niches 


containing  statues  in  the  faces  of  the  merlons.  Above  P*rt  HL 
the  hances  of  the  arch  are  armorial  bearings,  and  on  ^•^•^v^^i^ 
each  side,  from  the  exterior  of  the  recess,  springs  a 
slender  rib  of  a  hyperbolic  form  ;  the  two  ribs  meet  on 
the  middle  of  the  exterior  face  of  the  horizontal  mould- 
ings over  the  doorway,  and,  except  at  the  foot  and 
vertex,  they  stand  quite  detached  from  the  rest  of  the 
work. 

Among  the  Greeks  and  Komans*  the  doorways  were 
made  proportional  to  the  size  of  the  building,  and  extra- 
vagantly lofiy,  but  the  Gothic  Architects*  who  seem  to 
have  feh  the  impropriety  of  ibis  practice*  generally  made 
them  of  nearly  the  same  height  for  all  buildings,  and 
that  was  just  sufficient  for  the  passage  of  persons  through 
them  ;  yet,  wishing  to  give  Ihem  a  suitable  proportion 
to  the  size  of  the  building  itself,  ihey  contrived  an  inge- 
nious way  to  combine  both  propriety  and  proportion  by 
splaying  (he  opening  in  oblique  directions  from  the  inner 
to  the  outer  fact^  in  the  thickness  of  the  wall ;  thus  con- 
verting it  into  a  porch  the  sides  ofwhieh  they  ornamented 
with  columns,  mouldings,  statues,  or  foliage,  by  which 
it  acquired  an  air  of  grandeur  and  beauty. 

In  the  Norman  Churches  the  windows  were  generally  ^Vindo^\t. 
small,  and  consisted  of  narrow,  semicircular-headed  aper- 
tures, splayed  interiorly,  and  |ikced  singly  in  the  sides, 
but  two  or  three  together  at  each  end  of  the  building, 
with  a  small,  circular  opertore  above  them  in  the  gable; 
and*  probably*  in  the  smaller  Churches,  they  were  with- 
out glass.  To  these  succeeded  the  lancet-beaded  win- 
dows, which  were  sometimes  plain*  like  those  of  the 
Norman  kind  before  mentioned,  but  at  ot!ier  times  they 
were  decorated,  inside  and  out,  with  marble  columnSi 
of  whicli  those  in  the  inside,  as  in  Chester  Cathedral* 
were  detached  from  the  wall  ;  the  proportion  between 
the  height  and  breadth  of  such  windows  is  very  various, 
but  the  ratios  of  3  to  1  and  of  7  to  1  seem  to  have  been 
the  limits. 

In  buildings  of  the  Xlllth  century*  the  windows  were 
broader  in  proportion  to  their  height,  and  were  divided 
into  two  apertures,  days,  or  lights,  by  a  column,  or  niul- 
lion.  The  window  was  s{>layed  on  all  sides  towards  the 
Ulterior,  and  each  aperture  was  covered  by  a  pointed 
arch,  either  plain,  or  having  the  intrados  cut  in  trefoils 
or  cinquefoils,  and  these  were  either  simple  or  cuspid* 
Above  the  apertures,  but  within  the  exterior  arch,  was  a 
quatrefoil  inscribed  in  a  circle,  or  the  rauUion  diverged 
at  top,  and  formed  three  compartments  oriiamented  in  a 
similar  manner.  The  window  at  the  Eastern  end  of 
Lincoln  Cathedral  is  of  this  kind,  but  its  tracery  is 
more  complex.     See  pi.  xix.  fig.  1. 

The  species  of  ornament,  which  consists  of  circle!* 
either  plain,  or  having  the  interior  circumference  cut  in 
segments,  is  exhibited  also  in  the  beads  of  the  windows 
of  Churches  erected  in  France  during  the  same  period^ 
and  it  constitutes  the  first  step  towards  the  formation  of 
the  more  complicated  tracery  which  succeeded  when  the 
broad  windows  were  divided  into  three  or  more  parts  by 
mullions.  For  then,  above  the  trefoil  or  cinquet^oil 
heads,  which,  at  the  level  of  the  foot  of  the  arch,  termi- 
nate the  vertical  divisions,  the  mullions  branched  off  in 
curves  to  the  right  and  left,  and  formed,  by  their  meet- 
ings or  intersections,  a  number  of  loops,  whicli  occupy 
all  the  upper  pari  of  the  windows;  the  edges  of  the 
loops  were  cut  to  form  salient  and  rentrant  cusps,  which 
give  to  the  loops  the  apjjearance  of  leaves  of  plants. 
Where  the  number  of  vertical  miillions  was  uneven,  as 
in  Worsted  Church,  and  Cawston  Church,  Norfolk,  the 
3  a 
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Aidiitee*  central  mullion  divided  into  two  branches,  which  meet^ 
ing  the  moulding  on  the  curved  sides  of  the  window 
formed  with  them  two  pointed  arches,  and  divided  the 
upper  part  of  the  window  into  three  principal  compart- 
ments, each  of  which  was  occupied  by  the  cuspid  loops 
formed  by  tlie  smaller  ramifications.  The  whole  height 
of  such  windows  exceeded  their  breadth  in  various  pro- 
portions, of  which  the  ratios  of  1.5  to  1  and  2.3  to  1 
seem  to  have  been  nearly  the  extremes.  The  style  may 
be  considered  as  belonging  to  the  XlVth  century,  and 
the  different  specimens  exhibit  a  great  variety  of  desigpn. 
See  pi.  xix.  fig.  2,  which  exhibits  the  upper  part  of  the 
great  Western  window  in  York  Cathedral 

It  is  uncertain  whether  the  mullions  in  windows  ori- 
ginated from  the  practice  of  placing  in  the  middle  of 
an  aperture  a  column  for  the  support  of  its  crown,  or 
from  placing  two  tall  and  narrow  windows  near  each 
other,  for  the  purpose  of  obtaining  more  light  in  the 
interior  of  the  building ;  in  the  latter  case  the  part  of  the 
wall  between  the  windows,  being  gradually  lessened, 
night  ultimately  become  merely  a  vertical  bar.  The 
nearest  sides  of  two  lancet  arches  being  supported  on 
such  a  bar,  have  the  appearance  of  two  branches  pro- 
ceeding from  the  trunk  of  a  tree ;  and,  from  this  circum- 
stance, it  is  not  improbable  that  the  idea  of  giving  to 
the  tracery  in  the  heads  of  windows  the  appearance  of 
foliage  might  have  been  taken.  Be  this  as  it  may,  we  find 
that  in  the  Eastern  window  of  the  Church  at  Dorches- 
ter, is  actually  represented  a  tree,  exhibiting  the  genea- 
logy of  the  family  of  Jesse.  The  central  mullion  forms 
the  trunk,  and,  in  place  of  transoms,  branches  proceed 
from  this  to  the  right  and  lefl,  and  are  ornamented  with 
sculptured  leaves.  Thete  is  also  a  mullion  of  the  same 
kind  on  each  side  of,  and  parallel  to  the  principal  one ; 
each  of  the  three  divides  into  two  parts  near  the  top,  and 
these,  by  intersecting  each  other,  form  lancet.headed 
apertures,  the  interior  edges  of  which  are  cuspid.  On 
the  mullions  are  sculptured  statues,  and  a  statue  of  the 
root  of  the  family  lies  at  the  foot  of  the  central  trunk. 
See  Britton's  Architectural  Avtiquities,  vol.  v. 

But  from  the  middle  of  the  XlVth  century  the  foliate 
tracery  was  superseded,  and  a  rectilinear  division  of 
windows  seems  to  have  prevailed,  of  which  the  great 
pointed  window  at  theWestem  end  of  Winchester  Cathe- 
dral is  a  striking  example.  This  extends  from  the  top 
of  the  doorway  to  the  crown  of  the  vault  over  the  nave, 
a  space  equal  to  three-fourths  of  the  height  of  the  crown 
of  the  vault  from  the  pavement,  and  its  breadth  is  equal 
to  that  of  the  nave.  Two  principal  mullions  divide  it 
into  three  equal  parts  vertically  from  top  to  bottom ; 
and,  in  the  interior,  these  mullions  being  continued 
downward,  form  the  sides  of  the  doorway ;  each  part  is 
subdivided  into  three  others  by  smaller  vertical  mullions 
extending  to  the  curved  sides  of  the  head,  and  these 
also  are  continued  down  to  the  pavement,  except  where 
the  doorway  interferes.  Pour  horizontal  transoms  divide 
all  the  space,  from  the  bottom  of  the  window  to  the 
springing  of  the  arch,  into  four  equal  parts,  so  that  the 
rectangular  part  of  the  window  is  divided  into  thirty-six 
compartments,  each  of  which  is  terminated  by  a  trefbil 
cuspid  head.  At  the  level  of  the  springing  of  the  arch, 
the  two  principal  mullions  divide ;  one  part  goes  up 
vertically  to  the  head  of  the  window,  the  other  goes  off 
laterally  in  a  curve  to  meet  the  sides  of  the  arch,  by 
which  are  formed  two  secondary  pointed  arches ;  and 
all  the  compartments  in  the  upper  part  of  the  window 
hftve  cuspid  heads  like  those  bek>w.    Aecording  to  Mr. 


Britton,  this  window  was  executed  in  the  time  of  Bishop 
Wykeham,  about  the  end  of  the  XlVth  century. 

Tlie  windows  in  the  tower  of  the  Church  of  St.  Mary, 
at  Taunton,  (see  pi.  xix.  fig.  3.)  may  be  considered  as 
examples  of  the  style  of  executing  them  about  the  mkldle 
of  the  XVth  century.     Some  of  these  windows  have 
curved  tops  higher  than  those  of  the  equilateral  khid» 
but  others  are  more  flat,  and  seem  to  approach  ihb 
hyperbolic  form,  which  prevailed  about  halfacentory 
later.     Like  the  window  at  Winchester,  the  pait  beknr 
the  springing  of  the  arched  head  is  divided  into  ncti&» 
gular  compartments,  each  of  which  is  terminated  by  a 
cinquefoil,  cuspid  head ;  within  the  upper  part,  sfaoit 
upright  bwn  rise  from  the  vertices  of  the  cinqqeM 
heads,  and  every  two  are  connected  at  top  by  oikat 
which  meet  at  an  angle ;  from  the  verticefi  of  these  pro- 
ceed other  upright  bars  which  are  connected  in  the  subs 
manner,  and  this  arrangement  is  continued  to  the  top  of 
the  window,  so  that  all  the  space  within  the  arch  ii 
occupied  by  hexagonal  compartments,  every  one  of  wilfcfc 
is  subdivided  into  four  similar  hexagons. 

The  species  of  ornament  which  consists  in  anvM 
of  polygonal  figures,  or  of  circles,  is  called  by  Mr.  Biefe' 
man  GeometriaU  tracery  ;  a  term  sufficiently  proper  to 
distinguish  it  from  that  kind  which  is  formed  by  < 
of  a  complex  nature. 

When  the  Tudor  arch  was  introdnoed,  the 
ments  formed  by  the  mullions  and  transoms  werelngv 
than  before,  but  the  manner  of  ornamenting  theniMS 
neariy  the  same  as  in  the  windows  last  described.  IS» 
nally,  the  breadths  of  the  windows  became  grealtr  te 
their  heights,  and  the  tops  were  made  horiaontd;  tin 
breadth  was  then  divided  by  one  or  mors  vertical  Md- 
lions,  and  there  was  sometimes  no  transom.  The  iMl^ 
angular  apertures  were  either  not  ornamented*  or  tUr 
upper  extremities  were  formed  with  semieiroiikr  or 
cuspid  heads ;  the  latter  were  sometimes  of  coMy 
flexure,  and  there  was  a  loop  cusp  on  each  mA^  si  is 
some  of  the  windows  of  Hampton  Court  Falace. 

The  weather,  or  hood-moulding  seems  to  hsiebem 
an  almost  universal  accompaniment  to  a  Gothic  iRk» 
both  on  the  exterior  and  in  the  interior  of  a  baUdiB|i 
and,  except  when  it  became  rectilinear  or  a  oirfS  of 
contrary  flexure,  its  form  corresponded  with  thatofthi 
head  of  the  aperture^  so  that,  when  the  latter  becaw 
horizontal,  the  weather-moulding  was  also  rectlliDetft 

Over  a  recess  in  the  peristyle  of  Dioclesian's  Film 
we  find  an  example  of  the  arch  of  contrary  flexure,  wiMh* 
though  it  is,  probably,  more  modem  than  the  rest  of  the 
building,  is  likely  to  have  been  the  first  of  its  kind  Itie 
same  species  of  arch,  and  the  rectilinear  pedlmeiils  em- 
ployed as  ornaments  above  apertures  or  reoeBSCi»  tie 
very  common  in  the  EU:clesiastical  buildingrs  of  the  Cos*' 
tinent,  but  whether  their  application  in  these  exanpki 
was  previous  or  subsequent  to  their  introduction  m  tUi 
Country  does  not  appear. 

A  circular  aperture  is,  perhaps,  one  of  the  most  n- 
cient  methods  of  obtaining  light  for  the  upper  part  rf 
the  interior  of  any  building.  The  Greeks  and  RoonM 
who  gave  rather  low  roofs  to  their  edifices,  had  littie 
occasion  to  make  any  aperture  in  the  tympanum  of  thdr 
pediments;  and,  therefore,  we  do  not  finditinanyoftbeir 
buildings,  except  in  the  interior  of  the  Pslace  at  SpskM 
where,  on  one  side  of  the  peristyle  is  a  circular  window^ 
small  dimensions  ;  this  is,  probably,  the  first  of  the  kio' 
now  remaining,  and  it  may  have  been  executed  at  so** 
period  subsequent  to  the  erection  of  the  buikling.   A* 
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ilid  of  aperture  was  formed  in  the  Christian 
I  erected  at  Rome»  nnd  thence  the  practice  miiy 
«ndeJ  to  those  of  Germany  anU  France.  In 
ft  we  fiiid  it  not  only  in  buildings  erected  sub- 
f  to  tlie  Conquest,  but  alao  in  those  of  Saxon  or 
origin. 

ie  taste  for  improveineiit  increasing,  the  simple 
aperture  was  soon«  iJi  this  Country  at  least, 
for  one  formed  by  three  or  more  segments  of 
meeting  iu  renirmit  points,  and  constituting  what 
d  trefoils,  quatrefoil»,  &c. ;  these  were  employed 
in  the  pediments  or  gables  of  huildingSf  but  in 
between  the  arched  heads  of  doors  and  long 
,  and  even  in  the  compartments  of  windows 
es  between  the  branches  of  the  mulhons,  as  in 
Cathedral. 

Seemblance  of  the  circular  aperture  to  the  wheel 
iage  probably  led  to  the  practice  of  making  it 
d  supporting  its  circumference  by  bars  radiating 
mtre  ;  lhis«  which  is  called  the  Catherine-wheel , 
lit  to  have  been  hrst  constructed  in  France, 
ence  it  seems  lo  have  been  introduced  into  this 
iioon  after  the  K  or  man  style  was  superseded, 
legant  .specimen  of  il^,  in  its  simple  state,  yet 
in  the  Southern  transept  of  Beverley  Minster, 
(ficreased  size  of  the  windows  in  the  next  Age  of 
ture  rendered  it  necessary  to  introduce  a  greater 
af  bars ;  ond^  as  these  mtght  have  been  either 
innder,  or  too  much  crowded  if  they  all  extended 
^centre  to  the  circumference,  it  was  found  con* 

0  divide  the  window  into  two  by  another  circle 
ic  with  the  first ;  the  radii  of  the  interior  circle 
linued  tu  the  circumference  of  the  exterior  one, 
itn  the  annulus   only,  additional  bars  were  in- 

1  the  direction  of  radri.  Such  a  window  as 
Ws  in  the  Southern  front  of  York  Calhedral; 
resemble  short  columns,  the  tops  of  which  are 
r small  arches,  tmd  the  centre  is  occupied  by  an 
wse. 

te  tracery  which  had  been  introduced  within  the 
ips  of  great  windows,  was  extended  to  those 
ire  circular,  and  we  find  the  compartments  of  the 
irward,  tliat  is,  in  the  XiVth  century,  made  to 
those  of  the  former  ;  and,  according  to  the  form 

by  the  ramification  of  the  bars,  the  aperture 
lame  of  a  rose,  or  a  marigold  window.  In  the 
*  ajid  Southern  extremities  of  the  transept  of 
9ter  Abbey  are  immense  circular  windows,  32 
pter,  with  radiating  mul lions,  each  of  which,  near 
br,  divides  ioto  two  parts,  and  the  branchesform 
e  vertices  of  whicli  are  oii  the  circumference; 
the  principal  mullions  are  secondary  ones,  also 
section  of  radii,  and  forming  cusps  at  their  ex- 
,  and  within  the  compartments  are  qua  trefoil 
ptifi.  The  great  circle  is  inscribed  in  a  square, 
pi  each  of  the  four  angles  of  the  latter  is  a  large 
I  inscribed  in  a  circle,  Tiiese  windows  are  of 
1  tJian  the  part  o[  tlie  building  in  which  tliey  are 
lid  Mr.  Pugin  supposes  tliem  to  have  been 
the  time  of  Richard  I L  In  the  Western  fatjades 
ithedrals  of  Notre  Dame  at  Paris   and  Houen 

circular  windows,  in  the  centres  of  which  are 
ers,  and  between  these  and  the  circunifcreoces 
wre  is  occupied  ijy  narrow  loops  in  the  direc- 
be  radii.  At  each  extremity  ot  the  transept  of 
Cathedral  is  a  circular  window  in  which  are 
tiur  compartments  by  two  arches  t.f  circles,  the 


centres  of  which  are  in  the  circumference  of  the  exterior    Pwt  IIL 

circle,  and  the  circumferences  touch  at  its  centre;  in  the  ^^^"V"^^ 
middle  of  each  of  these  is  a  vertical  stem  from  which 
branches  proceed  to  the  right  and  left,  and  form  loops,  the 
interior  edges  of  which  are  cut  to  represent  circular  and 
cuspid  foliage.  The  divisions  of  circular  windows  some- 
times consist  of  an  annulus  of  quatrefoil  perforations 
inscribed  in  circles  which  are  disposed  about  one  in  the 
centre  ;  and  this  itself  is  composed  of  circular  perfora- 
tions similarly  situated. 

Some  of  the  oldest  towers  of  Churches  in  this  Country  Tower*  and 
are  of  a  cylindrical  form,  pierced  with  small  apertures  »P^rc«- 
or  loop-holes  and  crowned  by  batllements.  The  towers 
of  the  Norman  Churches  were  generally  square,  ending 
in  battlements,  and  perforated  by  several  tiers  of  cir» 
cular-headcd  windows,  or  ornamented  with  arcades 
of  the  same  kind^  disposed  also  in  tiers  on  the  faces 
of  the  walls.  The  tower  of  Ely  Cathedral,  which  Is 
supposed  to  have  been  built  in  the  latter  end  of  the 
Xlllh  century,  is  a  decagonal  prism  divided  by  eight 
tiers  of  windows  and  arcades,  of  which  the  three  lower 
have  semicircular  heads;  the  others  are  formed  with 
pointed  or  trefod  arches,  and  the  whole  ja  crowned  by 
battlements. 

After  the  pointed  arch  was  introduced,  spires  were 
occasionally  employed ;  but  generally  the  roola  of  towers 
were  flat,  and  at  the  angles  were  plain  or  ornamented 
pinnacles^  with  buttresses  for  their  support. 

As  opinions  have  been  various  concerning  the  origm 
of  the  pointed  arch,  so  have  they  been  also  cone e ru- 
ing the  origin  of  the  spires  which  crown  the  lowers 
of  Churches.  Dr.  Milner  supposes  that  buttresses  which 
were  found  necessary  for  the  support  of  walls  could  not 
be  properly  finished  but  by  forming  pinnacles  at  the  tops ; 
and  these  being  enlarged  became  spires  :  others  have  de- 
duced them  from  the  Egyptian  Obelisks,  which  they 
consider  as  merely  ornamental  ohjectf* ;  again,  others 
derive  them  from  the  Pyramids,  which,  by  all  people,  have 
been  used  to  njark  the  burial  places  of  their  dislingxuf^hd 
characters  ;  and  they  suppose  them  to  have  been  applied 
to  Churches  when  the  latter  were  used  for  the  like 
purpose.  Iu  England,  the  spire  is  placed  above  the 
tower,  as  if  it  had  been  a  subsequent  addition,  aud  not 
part  of  the  original  idea ;  and,  in  fact,  the  earlier  Churches, 
or  those  erected  during  the  prevalence  of  the  Norman 
style,  are  merely  crowned  by  battlements  or  plain  para* 
pets*  and  the  pinnacles,  whieh  are  so  me  limes  formed  on 
those  buildings,  are  invariably  of  a  later  date  than  the 
building  itself.  One  of  the  earliest  spires  known  was 
that  of  the  old  Cathedral  of  St,  Paul,  in  London,  which 
was  built  about  the  year  1*2'22,  of  timber,  and  cfjvered 
with  lead  :  many  such  were  afterwards  const  rue  red.  but 
being  often  destroyed,  they  were,  finally,  built  of  slone. 
Of  tins  material,  the  first  executed  is  that  of  Salisbury 
Cathedral,  which  was  erected  about  1429,  aitd  ^ince 
repaired  by  Sir  Christopher  Wren.  From  thnt  iime 
hardly  any  Ecclesiastical  editice  wa«*  raised  without  one, 
and  they  are  in  general  highly  ornamented  with  sculp- 
ture- 
While  the  Pointed  Style  was  in  high  vogue,  the  towers 
and  spires  were  extremely  lofty,  particularly  that  which 
was  placed  over  the  intersection  of  the  nave  and  tran- 
sept ;  the  top  of  the  spire  being,  in  some  cases,  as  far 
from  the  pavement  as  seven  times  the  height  of  the  roof 
of  the  Church.  The  towers  at  the  Western  end  were  com- 
monly ornamented  with  arches  and  windows  to  corre- 
spond with  those  m  the  wall  of  the  nave  between  them, 
3  B  2 
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/Irchitcc-  but  the  central  tower  had  oommonly  two  tiers  of  windows 
ture.  on  each  face,  with  the  ornaments  about  them  belonging 
^^-^v^*^  to  the  time  of  their  erection ;  generally  a  pediment  in 
the  form  of  a  curve  of  contrary  flexure,  with  crockets 
and  flnials  as  usual.  The  merlons  of  the  battlements 
were  either  solid  or  open,  and  a  pinnacle  was  placed 
at  each  angle.  From  the  centre  of  the  tower  rose  the 
spire,  generally  in  the  form  of  an  octagonal  pyramid, 
the  edges  of  which  were  ornamented  with  bosses  or 
foliage ;  but  the  most  remarkable  circumstance  in  the 
spire  is  its  slender  profile ;  that  of  Salisbury  Cathedral 
is  only  two  feet  thick  at  the  base  and  nine  inches  at  the 
sun^mit.  It  is  worthy  of  remark  that  frequently  the 
choir  being  less  broad  than  the  nave,  the  four  columns 
supporting  the  central  tower  are,  in  such  eases,  disposed 
at  the  four  angles  of  a  trapezoid  instead  of  a  square ; 
and  the  Northern  and  Southern  faces  of  the  tower  are 
consequently  not  parallel  to  each  other,  nor  to  the  side 
walls  of  the  building. 

A  curious  specimen  of  a  spire  is  that  of  the  Church 
at  Newcastle  on  Tyne,  which  is  thus  constructed ;  from 
each  of  the  four  angles  of  the  square  tower  springs  a 
strong  rib  of  masonry  in  the  form  of  a  quadrant  of  a 
circle,  and  without  a  spandril ;  these  meet  over  the 
centre  of  the  tower,  and  upon  the  intersection  is  raised 
a  square  open  lantern,  crowned  by  battlements,  and 
having  a  small  pinnacle  at  each  angle ;  and  from  the 
centre  of  this  rises  a  lofty  pyramidal  spire  ornamented 
with  crockets.  At  each  angle  of  the  great  tower  is  a 
slender,  octagonal  turret,  with  battlements  at  the  height 
of  the  vertex  of  the  arch  formed  by  the  four  ribs,  and 
above  each  of  these  is  an  ornamented  pinnacle ;  and  a 
smaller  turret  and  pinnacle  is  placed  between  every  two 
of  these  on  the  middle  of  each  face  of  the  tower.  The 
tower  is  said  to  have  been  added  to  the  Church  in  the 
reign  of  Henry  VI.  This  example  of  a  spire  supported 
on  the  intersection  of  four  open  ribs  suggested,  no 
doubt,  to  Sir  Christopher  Wren  the  design  which  he  put 
in  practice  at  the  Church  of  St.  Dunstan  in  the  East,  in 
London. 
Buttrewes.  The  buttresses  attached  to  the  Norman  Churches 
have  been  already  described ;  we  purpose,  therefore,  in 
this  place  to  speak  of  those  only  which  were  constructed 
after  the  Pointed  Architecture  became  general ;  from 
which  time  they  were  embellished  with  decorations  cor- 
responding to  those  on  the  other  parts  of  the  building. 

In  the  first  period  of  that  style  of  building,  the  but- 
tresses were  made  of  equal  breadth  and  depth,  nearly 
from  top  to  bottom,  and  they  terminated  above  in  high 
pediments  or  gables,  within  which,  on  the  face  was, 
sometimes,  a  trefoil,  cuspid,  ornamental  arch  supported 
by  two  small  pillars :  such  are  the  buttresses  at  Beverley 
Minster,  in  Yorkshire  ;  and  in  these  a  rectangular  notch 
is  cut  along  each  of  the  exterior  angles  of  the  buttress  in 
a  vertical  direction,  within  which  is  a  slender  reed  co- 
lumn with  a  small  base  and  capital.  At  the  Eastern  end 
of  Lincoln  Cathedral  are  buttresses  similar  to  these,  but 
more  ornamented ;  the  edges  of  the  gable  tops  are  de- 
corated with  crockets  and  finials ;  on  the  face  is  a  panel 
formed  between  the  reed  columns  at  the  angles,  and 
terminated  by  a  small,  pointed  arch  near  the  top  ;  and  at 
two  places  in  the  height  are  formed  trefoil-arch  heads 
with  a  small,  rectilinear  pediment  above.  Each  side  of 
the  buttress  is  ornamented  in  a  manner  exactly  similar 
to  the  face. 

In  later  buildings,  they  were  divided  horizontally  into 
several  parts,  each  projecting  more  than  that  above  it, 


and  the  heads  of  the  inferior  parts  were  covered  by  pnuJl 
inclined  planes,  or  water-tables.  In  some  cases  the  ^ 
upper  division  of  the  buttress  is  attached  to  the  face  of 
the  wall  by  short  ribs  only,  and  the  whole  is  then 
crowned  by  an  ornamented  pinnacle  quite  detached  froni 
the  building.  The  angular  buttresses  are  not  mlwftjs 
placed  immediately  at  the  quoins  of  the  building,' bat  a 
little  way  from  them,  so  that  small  portions  of  the  walls 
appear  in  the  rentrant  angle  formed  between  their  nearest 
sides.  The  vertical  buttresses  of  Henry  theVIIth^s 
Chapel  at  Westminster  have  been  described  in  speak- 
ing of  the  style  of  Architecture  in  the  XVth  century. 

What  are  called  flying,  or  arched  buttresses,  are  gene- 
rally only  ribs  of  masonry  extending  from  the  solid 
buttresses  attached  to  the  walls  of  the  aisles  to  theappdr 
part  of  the  side  walls  of  the  central  division  of  the  nave 
or  transept ;  they  are  sometimes  formed  of  simple  rooh 
soirs  without  spandrils,  and  the  extrados  is  usually  in  thB 
shape  of  a  roof,  being  covered  by  two  inclined  pknci 
which  meet  in  a  ridge.     But  the  arched  buttresses  of 
Henry  the  Vllth's  Chapel  consist,  each,  of  two  doaUe 
ribs  one  below  the  other ;  the  inferior  rib  of  each  ptir 
is  in  the  form  of  an  arch  of  a  circle,  and  the  sopeiior 
rib  of  the  lower  pair  is  rectilinear,  while  that  «  tbt 
upper  pair  is  a  curve  concave  upward ;  the  superiof  aa^ 
face  of*  this  rib  is  ornamented  with  creeping  aaiiml% 
seeming  to  descend  along  the  rib,  and  between  the  fvo 
pairs,  are  perforations   in  the  form  of  quatrefoili,  or 
loops,  inscribed  in  circles,  by  which  the  maasiTe  appM^ 
ance  of  the  buttresses  is  removed  without  mudidinranh- 
ing  their  strength. 

The  earliest  pinnacles  were,  probably,  onljoorieaFfad 
terminations  at  the  tops  of  round  towers,  and  wfcci 
afterwards  polygonal  towers  were  erected,  thepinnadii 
above  them  necessarily  became  pyramids.  AJosg  th 
ridges  of  these,  were  reed  mouldings,  and  they  weieft^ 
quently  adorned  with  small  crockets,  as  is  the  caseiith 
some  of  thoie  on  Salisbury  Cathedral,  and  oocs^osai^ 
the  upper  extremity  tenninated  in  a  finial.  The  piMicfc 
was  generally  mounted  on  a  small  prism,  in  each  tew 
which  was  an  aperture  or  a  recess  terminated  by  a  ™* 
arch,  eilher  semicircular  or  pointed,  and  then  a  rectiline» 
pediment  crowning  each  arch;  smaller  pinnacles  wen 
sometimes  disposed  about  the  base  of  the  prindptl  one, 
and  these  were  enriched  in  a  similar  way. 

From  the  end  of  the  XII ih  century  pinnacles  wwt 
almost  always  placed  on  the  tops  of  buttresses,  and  thou 
of  Lincoln  Cathedral,  (pi.  xix.  fig.  9.)  may  serw  « 
specimens  of  the  manner  of  ornamenting  them.  Bm 
face  of  the  buttress  is  crowned  by  a  pediment  or 
gable,  the  height  of  which  is  equal  to  about  twk* 
its  breadth  ;  the  figure  of  a  beast  projects  forward  bcWK 
zontally  from  each  of  the  lower  extremities  of  thegw 
and  the  sides,  which  are  ornamented  with  crockets,  ttf 
minated  in  a  finial.  Between  the  sides  of  the  grables,ro» 
an  octagonal  turret  with  a  reed  column  at  each  ing« 
and  a  lofty  gable  over  each  face ;  the  whole  heifbt » 
the  turret,  from  the  bases  of  the  gables  below  to  t» 
summits  of  those  above,  is  equal  to  about  three  tiffltf 
its  diameter,  and  the  latter  gables  are  omanieoW 
with  fiuials  only.  Lastly,  between  the  sides  of  tbtfft 
rises  an  octagonal  pyramid  to  such  a  height  that  the  dit' 
tance  of  its  apex  from  the  bases  of  the  lower  gables  » 
five  times  the  diameter  of  the  turret ;  the  ridges  areortt^ 
mented  with  small  scrolls,  and  the  pyramid  is  crowiiw 
by  an  elegant  finial.  ^     , 

In  edifices,  the  towers  of  which  are  very  much  enricnedi 
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the  figtirc  of  a  bird,  animal,  or  a  man  frequently  projects 
honzonially  to  a  considerable  distance  from  each  angle 
of  llie  tower»  and  snppnrU  a  sqvmre  pillar  or  smull  clus- 
tered column  terminating^  in  an  ornamented  pinnacle  ; 
the  whole  pillar  is  detached  from  Ihc  turret  or  great 
pinnacle  in  front  of  which  it  is  placed,  except  near  the 
upper  extremity,  where  it  is  connected  wilh  it  by  a  bar 
or  piece  of  open-work.  This  kind  of  ornament  is  exem- 
plified in  the  tower  of  St.  Mary  Mag^dalen's  Chnrch  at 
Taunton. 

The  form  of  the  pinnacles  employed  in  the  To  dor  Age, 
has  been  described  in  speak  in  ^^  of  the  g-eneral  style  of 
Architecture  practiced  in  the  XVth  centtiry*  PL  xix* 
Bg.  6,  is  an  elevation  of  a  [linnacle  on  one  of  the  but- 
tresses of  Henry  the  Vllth's  Chapel  at  Westminslcr. 

Niches  seem  to  have  been  a  late  addition  to  Gothic 
Churches,  and  were  made,  on  the  exterior,  to  contain 
statues,  or  in  the  interior  to  contoin  tombs  or  piscinas. 
The  simplest  and  earliest  constructed  were  rectanp^ular 
on  the  plan,  but  with  the  progress  of  kixury,  ihey  be- 
came hexagonal  and  even  octagonal,  and  were  adorned 
with  every  variety  of  scnlpl  ure.  On  the  exterior  of  the 
building  they  were  placed  indifferently  in  the  towers, 
buttresses^  and  walls  ;  and»  often,  I  hey  were  disposed  in 
horizontal  ranges  aknig  ihe  Western  front,  above  and  on 
each  side  of  the  doorway. 

In  front  of  ihe  recess  containing  a  piscina,  in  Salis- 
bury Cathedral,  are  three  columns,  with  circular  bases  and 
capitals,  which  support  two  pointed  arches,  the  intra- 
dosses  of  which  arc  cut  to  form  trefoil  heads,  and  the  ex- 
terior of  the  recess  is  surrounded  by  a  circular  moulding 
disposed  on  the  four  sides  of  a  rectangle  described  on  the 
face  of  the  wall ;  this  is  one  of  die  most  simple  forms. 
In  later  times,  the  upper  part  of  the  face  of  the  recess  was 
a  pointed  arch^  the  sides  of  which  were  cut  to  form  ren- 
Irant  cusps,  the  latter  ornamented  with  foliage^  the  curves 
with  mouldings,  and  the  lower  extremities  resting  ou 
sing-Ie  or  clustered  columns  of  small  height.  Frequently, 
this  kind  of  far;ade  was  crowned  by  a  pediment  with 
sides  either  rectilinear  or  in  the  form  of  corves  of  con- 
trary flexure,  and  decorated  with  the  usual  ornaments  ; 
and  on  each  side  of  tlie  recess  was  a  buttress  or  pillar 
terminating  in  an  ornamented  pinnacle. 

In  the  more  enriched  works,  when  the  recess  is  of  a 
polygonal  form,  the  interior  sides  are  ornamented  with 
rows  of  panelhng  having  trefnil  or  other  curvilinear 
heads  ;  at  the  upper  part  of  the  niche  is  a  canopy  pro- 
jecting before  it  in  the  form  of  three  sides  of  a  prism,  the 
lower  extremity  of  each  face  is  cut  in  a  trefoil  or  quatre- 
foil  arch,  above  which  is  a  pediment  ornamented  with 
crrockets  and  a  finial ;  and  between  these  arches*  that  is 
at  the  angles  of  the  prism,  is  a  small  pinnacle  orna- 
mented as  before,  and  rising  as  high  as  the  level  of  the 
ornaments  above  the  arches,  but  tenninating  at  the  lower 
extremities  of  Ihe  same  arches,  so  that  they  seem  sus- 
-|>ende<i  in  the  air,  and  resemble  the  tops  of  buttresses  or 
piers  of  which  the  lower  parts  have  been  removed.  Some- 
.  times  the  whole  of  Ihe  upper  extremity  of  the  canopy 
^  is  ornamented  with  fleurons,  and  on  the  sides  which  are 
attached  to  the  walls  are  columns,  single  or  clustered,  or 
slender  piers  ornamented  in  the  same  style  as  the  canopy 
»nd  interior  of  the  recess, 

Shrinea  or  sacella  were  commonly  tombs  placed  in  re- 
cesses of  Ihe  walls  in  the  interior  of  Cathedrals,  and 
ori^nally  they  consisted  of  plain  sarcophagi  or  coffins, 
with  little  other  sculpttire  than  the  recumbent  figure 
placed  upon  them  ;  afterwards,  the  recess  was  formed 


with  an  arched  front  ornamented  with  foliage,  and  at  a     Part  HL 
stiil  later  period  it  was  enriched  wilh  elegant  canopies  s-*%^^-«»^ 
executed  wilh  open  sculpture  or  filigree  work.     Finally, 
the  shrine  became  a  splf^ndid  Chapel  like  that  of  Henry 
the  VI  hh  at  Westminster, 

Bishop  Bndport*s  monument  in  Salisbury  Cathedral, 
is  a  rectangular  space  in  Ihe  body  of  the  Church.  In 
front  are  two  pointed  arches  of  the  equilateral  kind  with 
concave  and  convex  mouldings  ;  each  of  the  two  outer 
branches  rests  upon  two  small  pillars  a  little  detached 
from  each  other,  with  circular  bases  and  capitals  which 
unite  together,  and  the  two  adjacent  branches  rest  upon 
three  similar  pillars.  Each  aperture  is  divided  into  two, 
by  a  single  pillar  of  the  some  kind  as  the  others  ;  these 
apertures  are  crowned  by  smaller,  pointed  arches  nearly 
equilateral,  and  having  the  inlradosses  cut  in  trefoils 
with  cuspid  heads,  and  the  whole  of  Ihe  spandril  be- 
tween these  and  the  exterior  arches  is  perforated  in  the 
form  of  a  quatrefoil  enclosed  in  a  circle.  Over  the 
exirados  of  each  principal  arch  is  a  rectilinear  pediment 
with  crockets  and  fiuial ;  and  its  lower  extremities  rest 
on  fanciful  figures  projecting  from  the  wall.  At  each 
extremity  of  the  front  is  a  column,  with  a  circular  base 
and  capital,  as  high  as  the  tops  of  Ihe  principal  arches, 
ami  above  the  capital  i.s  a  base  surrounded  and  sur- 
mounted by  foliage;  a  small  column,  similarly  crowned^ 
stands  over  Ihe  centre  columns,  on  Ihe  face  of  the  tomb, 
above  the  meeting  of  the  adjacent  faces  of  the  pediments. 
On  the  face  of  the  wall  between,  and  on  eacli  side  of  the 
pediments,  are  figures  of  Angels  and  human  beings  in 
the  act  of  adoration. 

In  Westminster  Abbey,  the  Tomb  of  the  Countess 
AveliuCj  who  died  in  1275,  is  one  of  the  earliest  speci- 
mens of  sepulchral  monuments  in  the  Gothic  style.  It 
consists  of  a  sarcophagus  surmounted  by  a  pyramidal 
canopy  ;  the  front  is  divided  into  six  parts  by  graduated 
buttresses  enriched  with  crockets  and  finials;  in  each 
compartment  is  a  small  figure  standing  within  a  trefoil- 
headed  recess,  under  an  angular  pediment  which  is 
ornam tinted  like  the  buttresses,  and  within  the  angle 
over  each  recess  is  a  circle  enclosing  a  quatrefoih  The 
surmounting  canopy  is  supported  on  each  side  by  a  pier- 
btittress,  sculptured  with  panelled  arches  and  large 
crockets  of  oak  leaves.  In  the  recessed  part  or  tympa- 
num of  the  pediment  is  a  compartment  formed  by  cur- 
vilinear mouldings,  within  which  are  traces  of  aa 
historical  painting  ;  the  under  part  of  the  pediment  is 
formed  into  a  grace  fully*  pointed  arch  springing  from  a 
small  column  at  each  angle^  and  having  its  architrave 
studded  with  rosesj  and  within  this  is  a  kind  of  trefoil 
arch  rising  from  the  outer  capitals  of  the  clustered  shafts 
which  sustain  the  arehivnlL  The  front  spandrila  are 
sculptured  in  mezzo  relievo  with  a  vine  branch  and 
acanthus.     (Brit tons  Arckiteclura!  Aniiquiiies^  vok  v.) 

In  the  Grecian  Architecture  it  seems  to  have  been  an  9'^^*^''** 
object  of  importance  to  preserve  the  horizontal  lines  *^^  tfJuhjc^Ar- 
the  buildings  unbroken,  iji  order  to  convey  with  facility  chiieclure. 
to  the  mind  a  perception  of  their  lengths,  while  a  truly 
vertical  line  scarcely  appears.     In  the  Oothic  Architec- 
ture, on  the  contrary,  we  find  an  eflbrt  constantly  made 
to  exhibit  a  system  of  vertical  lines  ;  this  is  evident,  not 
only  ou  the  exterior  of  the  building,   where   Ihey  are 
strongly  marked  by  numerous  lofty  buttresses  extend- 
ing from  the  ground  to  the  summits  of  ihe  walls  and 
towers,  but  also  in  the  interior,  where  slender  shafts  rise 
from  the  clustered  columns  in  Ihe  lovver  arcades,  pass 
between  the  arches  of  the  triforia  and  proceed  to  the 
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springini^  of  the  truU,  thus  indicating  at  a  glance  'the 
whole  height  of  the  edifice.  The  system  of  horisontal 
lines  is,  however,  not  neglected  in  the  Gothic  buildings, 
and  the  ranges  of  arcades  and  windows  serve,  perhaps, 
sufficiently  to  indicate  the  extent  of  the  edifice  in  that 
direction ;  these  features  being  wanting  to  the  Grecian 
Temples,  the  system  of  horizontal  mouldings  along  the 
building  was,  in  them,  essentially  necessary. 

The  fillets  placed  at  intervals  across  the  shafls  of  the 
Gothic  columns  are  not  so  great  either  in  height  or  pro- 
jection as  to  interfere  much  with  the  continuity  of  dieir 
vertical  lines,  and  they  just  serve  to  obviate  the  effect 
arising  from  the  disproportion  of  the  height  of  the  shafl 
to  its  diameter,  by  giving  to  the  whole  the  appearance  of 
several  columns  placed  (me  on  another. 

In  the  Grecian  Temple,  all  the  powers  of  the  artist 
were  expended  on  the  exterior,  and  a  spectator  on  enter- 
ing such  a  building  would  certainly  be  disappointed  to 
find  that  so  much  magnificence  led  to  a  cell  enclosed  by 
four  naked  walls.  Within  the  Gothic  Cathedral,  on  the 
contrary,  every  variety  of  feature  and  ornament  seems  to 
have  been  exhausted ;  the  ranges  of  columns,  arches, 
and  vaults  produce,  when  seen  in  perspective,  an  appear- 
ance which  the  mind  dwells  on  with  surprise  and  plea- 
sure; and  which,  jointly  with  the  richness  of  the  deco- 
ration, seems  to  render  the  building  worthy  of  the  Deity 
to  whose  service  it  is  consecrated. 

In  the  Middle  Ages  tlie  Ecclesiastics  engrossed 
nearly  all  the  wealth,  and  it  may  be  added,  almost  all 
the  talent  of  Europe.  With  such  means,  and  a  dis- 
position to  increase  their  power  over  the  minds  of  men 
by  every  circumstance  which  could  inspire  reverence, 
and  the  ambition  of  excelling  each  other  in  the  splendour 
of  their  establishments,  it  is  easy  to  conceive  that  the 
energies  of  their  minds  would  be  directed  to  the  building 
and  adorning  of  their  Cathedral  or  Conventual  Churches 
with  the  highest  possible  degree  of  magnificence.  We 
are  not,  however,  to  consider  any  of  the  great  Cathe- 
drals of  Europe  as  the  work  of  one  person,  or  even  of 
one  Age ;  the  practice  seems  to  have  been  for  some 
Prelate  to  give  the  design,  and  to  execute  only  as  much 
as  was  in  his  power ;  this  part  was  consecrated  and 
employed  for  Divine  Service,  and  it  was  lefl  for  succeed- 
ing Prelates  to  carry  on  the  work  till  it  should  be  com- 
pleted. This  accounts  for  the  variety  of  style  observable 
in  different  parts  of  the  same  edifice  ;  a  variety  inde- 
pendent of  that  produced  by  the  repair  of  such  parts  as 
became  dilapidated  by  time  or  accident ;  and  also  for  the 
circumstance  that  many  of  our  old  Churches  are,  even 
now,  in  an  unfinished  state ;  the  Reformation  and  the 
Dissolution  of  Monasteries  having  broken  that  chain  of 
operations,  which  had  been  going  on  for  Ages,  before 
the  design  was  completed. 


CHAPTER  IX. 

Ancient  Indian  Architecture. 

Nature  of         The  Architecture  of  India  is  worthy  of  the  serious 

the  Archi-    attention  of  Europeans,  both  from  its  style  and  execu- 

tectural        Hon,  and  we  devote  the  present  Chapter  to  a  description 

rndir  *"       ®^  ^®  principal  monuments  of  the  Art  in  that  Country, 

which,  according  to  the  accounto  of  travellers,  abounds 

with  stupendous  excavations  and  magnificent  buildings 

for  Religious  purposes,  displaying  a  profuse  expenditure 

of  wealth  and  labour. 


From  the  excavated  rocks  which  have  been  dkeovanri 
in  that  Country,  reaembling  in  form,  tliough  ttoim  cb-Vi 
bellishment,  those  of  Egypt  and  Persia,  «nd,  like  tiic«u 
seeming  to  be  destined  fiv  Tombs  or  Temples,  then  jmb 
arisen  an  opinion  that  they  have  claims  to  an  aniiqnity 
at  least  equal  to  that  of  the  Egyptian  works.  Thaae 
claims,  however,  are  unsupported  by  any  Hiatorieal  evi- 
dence like  that  which  we  possess  in  favour  of  theAichi* 
tecture  of  Egypt.  We  are  utteriy  ignorant  of  the  lime  of 
the  formation  of  any  one  of  the  excavations,  and  these 
are  many  circumstances  which  justify  an  <^fMnkm  that 
none  of  them  are  much  more  ancient  than  the  period  sf 
the  conquest  of  the  Country  by  the  Mohammedan^ 
which  took  place  during  and  afier  the  Xlth  c^aHmjf^ 
The  Temples  raised  from  the  ground  are,  with  grat 
probability,  referred  to  a  still  later  period  ;  aioKl  it  is  from 
these  circumstances  that  we  think  it  proper  to  inCmdntp 
the  account  of  Indian  Architecture  in  this  pAit  4lf  Ihi 
Work. 

Of  the  excavations,  the  most  magnificent  nre  those  it 
Adjuntah  or  Nizamabad,  and  Elora  in  the  Khandeihl 
and  those  in  the  Islands  of  Elephanta  and  Sabclle  MIf 
Bombay. 

The  caves  at  Adjuntah,  which  were  visiied  hy  liin**^ 
tenant  Alexander  in  1824,  are  described  by  that  fsnlli^  ^ 
man  nearly  in  the  following  manner.  They  am  dipotd 
in  series  rising  gradually  above  each  other,  9l  fktkr- 
mination  of  a  glen  remarkable  for  pictuiesye  1 
and  are  excavated  in  horizontal  strata  of  \_ 
with  imbedded  portions  of  quartz ;  the  lower  tut  k 
about  40  or  50  feet  above  the  rivulet  NuUah.  ss  Ike  i 
Northern  face  of  a  ridge  of  hills ;  those  of  the  tatt^ 
are  about  150  feet  from  the  stream ;  and  the  boiIm- 
mote  is  in  the  vicinity  of  a  bluff  rock  of  200  ftetdas* 
tion.  These  stupendous  remains  of  antiquity  asditf 
are  mostly  formed  with  low  roofs,  supported  by  BMriii 
pillars  having  cushioned  or  globular  capitals  whidi  km 
received  but  little  ornament  firom  the  chisel,  in  wsf 
of  the  caves  are  paintings  in  fresco  representiv|  the 
dresses,  habits  of  life,  pursuits  and  general  festsM  tf 
the  Jains,  the  crisp-haired  Aborigines  of  IndiSi  «ka 
according  to  tradition,  were  driven  from  thence  stelln 
introduction  of  Brahmanism. 

The  principal  cave,  forming  the  g^rand  Temple,  k  et 
about  1 50  feet  from  the  bed  of  the  Nullah.    On  tbekcB 
of  the  hill,  jungle  and  brushwood  surround  the  tmlnrnt,       . 
which  is  very  striking,  having  in  the  centre  iii  sicktf      \ 
the  horse-shoe  form,  with  a  colossal  J  ainter  10  or  U  M 
high  on  either  side.    In  the  interior  is  a  well-ligliled  kiU^ 
about  25  feet  high,  the  roof  of  which  is  of  a  form  s^df 
semicircular  without  ribs  of  any  sort,  and  aupportedbf 
hexagonal  pillars  which,  as  well  as  the  entaUatUfe*  MP 
unomamented.     Opposite  to  the  entrance,  and  abootV 
feet  from  it,  is  what  has  been  supposed  to  be  n  catdtf 
Temple,  but  which  Mr.  Alexander  considers  assni'       | 
trum  merely,  from  which  the  Priests  of  Boodh  nM      \ 
prayers  in  public ;  it  is  a  hemisphere  of  solid  atosii 
resting  on  a  pedestal  something  larger  than  itself^  tti 
surmounted  by  a  square  block,  resembling  the  capital  d 
a  pillar.     Some  of  these  excavations,  he  supposes,  wm 
converted  by  the  Portuguese  into  places  of  worslnp ;  tfd 
adjoining  the  large  cave  are  several  ceils  furnished  wi^ 
stone  bed-places,  and  seeming  to  have  been  the  abodes 
of  devotees. 

The  other  caves,  whidi  are  all  flat-roofed,  are  is  gooA 
preservation,  and  one  of  them  consists  of  two  tieit  t€ 
excavated  rock,  in  one  of  which  are  fluted  piUaitff* 
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Tbe  paintings  in  many  of  the  caves  represent  battles 
and  biaitin^  scenes,  in  which  the  elephant-*  and  horses 
'^  are  well  executed  ;  and  there  is  what  seems  a  represen- 
tation of  a  zodiac,  not,  however,  resembUng  that  at 
Tentyris  in  Eg^ypt. 

The  caves  of  Elora  have  been  fully  described  in  our 
^iscdiancom  Divuion.  A  front  view  of  Jndra-iai/hd  is 
g'iveti  in  pi.  \xt. 

According  to  information  given  to  Sir  C.  W.  Malet, 
the  woriu  at  Elora  were  executed   about  a.  d,  900,  by 
£Uoo«  the  Rajah  of  Eltichpour,  who  at  ihat  lime  is  said 
to  have  built  the  town  ;  but  it  is  evident  that  no  de- 
pendence can   be  placed    upon    an   account  which    is 
unsupported  by  any  inscription  or  other  Historical  do* 
eument.     The  late  Br.  Htber,  Bishop  of  Calcutta,  re- 
marks thai  the  excavations  are   not  mentionetl,    even 
iDcideo tally,  in    any    Sanscrit    manuscript,    aud    that 
the  Images  they  contain  are    the  same  that  are   novv 
worshipped  in  every  part  of  India ;   and  his  Lordship 
concludes   that    they    have  been    Ibrmed  in  a  time  of 
Peace,  under  a  Hindoo  Prince;   therefore,  either  before 
the  first   Afirhan   Conquest,   which    took  place  in  the 
Xlllih  century,  or  subsequently,  during  the  recovered 
independence  of  that  part  of  Khandesh  and  the  Dekan* 
Excavations  similar  to  those  at  Elora  exist  at  Carli 
on  the  neighbouring  coast;  the  roof  of  one  of  ihe  latter, 
like  that  of  Biskurma,  is  in  the  form  of  a  Guthic  vault ; 
but  the  ribs,  instead   of  being  of  stonct  are  formed  of 
teak-wood,  and  are  attached  to  the  rock  by  wooden  pins. 
At    Elephanta  is  a  grand  Temple  excavated   in   the 
n)ck«  120  feet  square  on  ihe  plan  and  18  feet  high,  and 
having  a  flat  rool'  supported  by  four  rows  of  columns* 
The  columns  are  about  9  feet  high»  formed  like  balusters, 
and  covered  wilh  vertical  channels  ;  they  are  supported 
on  pedestals,  the  height  of  which  is  about  two-lhirdB  of 
that  of  the  colunuis.     Above  each  cnpilal  is  a  block,  on 
'which   rests  a  honzontal  archilruvc  of  stone  extending 
«loDg  the  tops  of  the  columns  in  each  row.     Along  the 
wkdes  of  the  cavern    are   forty  or  fifty  colossal  statues, 
from  12  to  15  feet   high,  attached   to  the  rock  ;  some 
wilh  pyramidal  helmets,  and  others  with  crowns;  same 
with  four  hands  and  others  wilh  six.  At  the  Western  end 
of  the  cavern  is  a  dark  recess  20  feet  square,  which  is 
VDtUfGii  by  four  doors,  and  there  are  two  gigantic  figures 
aU  each  door  ;  this  recess  is  without  ornacnent,  but  there 
Is  mn  altar  in  the  centre, 

Excavations  similar  to  those  at  Elora  and  Elephanta 
lia^e  also  been  made  at  Canarah,  in  the  Island  of  Sal- 
sette,  near  Bombay.  The  front  of  these  is  formed  by 
cutting  away  one  side  of  the  rock  as  before,  and  there 
are  four  stories  of  galleries,  containing  in  all  three  hun- 
dred apartments.  Before  (he  entrance  to  the  principal 
Temple,  is  a  portico  wilh  columns  ;  Ihe  length  of  the 
ioierior  of  the  Temple  is  84  feet,  and  its  breadth  46  feet; 
its  roof  is  vaulted,  and  the  height  is  40  feet  from  the 
^pround  to  the  top  of  the  arch.  The  vault  is  supporled  by 
thirty-five  octagonal  pillars,  each  five  feet  in  diameter, 
&nd  their  bases  and  capitals  are  formed  of  elephants, 
liorses,  and  ligers.  Round  the  walls  are  two  rows  of 
oavities  for  lamps;  at  the  further  end  is  an  altar  27  feet 
liigh  and  20  feet  in  diameter,  and  over  it  is  a  dome- vault 
^til  out  of  the  rock*  The  excavations  are  tilled  with 
Xdols,  and  the  walls  are  covered  with  sculpture  repre- 
senting men,  women,  elephants*  horses,  and  lions- 
Having  described  the  principal  Temples  formed  in 
India  by  excavating  rocks,  we  are  next  to  mention 
•ome  of  those  which  have  been  constrncted  of  masonry; 


and  m  these  we  shall  find  proofs  that  the  Art  of  Build-     Partilf* 
ing,  as  well  as  of  Sculpture,  has  long  been  cultivated 
with  success  in  that  part  of  Asia. 

At  Chillambaram,  on  the  coast  of  the  Carnatic,  is  Temple  at 
a  cluster  of  pagodas  within  a  rectangular  space,  1332  ChilUmba* 
feet  long  and  936  feet  wide,  enclosed  by  a  wall  30  '^"'» 
feet  high  and  7  feet  thick ;  on  each  of  the  four  sides 
of  the  wall  is  an  entrance  which  is  covered  by  a  richly 
adorned  pyramid.  This  general  enclosure  includes 
four  particular  ones,  of  which  that  in  the  centre  con- 
tains a  pif^cina,  or  basin  for  purification,  surrounded 
by  a  colonnade  and  by  steps  to  descend  to  the  water  ;  the 
second,  which  is  on  the  Southern  side,  forms  a  cloister* 
in  the  midst  of  which  are  three  contiguous  Temples, 
called  Chabeiy  which  are  lighted  only  by  their  doors,  or 
by  lamps :  the  third,  which  is  on  the  West,  forms  also 
a  cloister,  and  in  tlie  midst  is  an  open  portico  supported 
by  one  hundred  columns,  bearing  a  roof  formed  of  great 
stones,  like  those  in  the  roois  of  Egyptian  buildings: 
the  fourth,  which  joins  the  last,  is  a  square  court  con- 
taining a  Temple,  and  a  piscina  called  the  Stream  of 
Bternal  Joy.  In  front  of  tbis  Temple  is  a  portico  of 
thirty-six  columns  disposed  in  four  parallel  rows  ;  the 
breadth  of  the  central  interval  is  double  that  of  the 
others,  and  in  the  midst  of  it  is  a  platform,  on  which  is 
placed  a  statue  of  the  Bull  Nundee.  The  Temple  ilaelf  ia 
filled  wilh  sculpture,  but  it  receives  no  light  except  from 
lamps,  which  are  carefully  kept  burning. 

Ou  the  Eastern  side  «d  the  central  enclosure  is  a  mag^ 
nificent  Temple  raised  on  an  elevated  platform  224  feet 
long  and  64  feet  wide,  and  in  front  is  a  portico  consisting 
of  a  thousand  columns  of  blue  granite;  at  the  extremity 
of  this  portico  is  a  square  vestibule  with  four  portals,  the 
middle  one  of  which  leads  to  the  Sanctuary,  called  Nt*rta 
Chabd^  or  the  Temple  of  Joy  aad  Eternity,  at  the  exire- 
nuty  of  which  is  the  altar.  The  Temple  is  covered  with 
sculpture,  representing  ali  the  Divinities  of  India.  At 
each  side  of  the  door  of  ihe  Ncria  Chahd  is  a  highly-orna- 
mented pilaster,  (see  p!,  xxi.)  but  the  greatest  curiosity 
in  the  Temple  is  an  immense  chain  of  granite  cut  from 
the  rock  ;  it  is  attached  to  the  pilnsters,  and  is  supported 
at  four  other  points  in  the  face  of  the  rock  so  as  to  bwiy 
between  them  in  festoons  ;  each  link  is  about  three  fed 
long,  and  the  length  of  the  whole  chain  is  I4ti  feet. 
Similar  stoue  chains  are  frequent  in  other  parts  of 
India. 

The  pyramids,  which  are  placed  over  the  entrances  of 
the  exlerior  enclosure,  are  formed  on  rectangular  bases, 
and  consist  of  several  floors;  a  passage  is  made 
through  them  on  the  level  of  the  ground,  and  on  one 
side  of  this  are  the  steps  which  lead  to  the  floors  above. 
One  of  these  pyramids,  represented  in  pi.  xxi.,  is  160 
feci  high,*  and  composed  of  a  stone  basement  having 
two  open  galleries,  one  above  another,  with  pilasters 
in  front,  standing  upon  and  supporting  sculptured 
mouldings.  Above  these  are  seven  floors,  each  of  which 
is  ornamented  with  bas-reliefs  made  of  baked  earth  on  a 
ground  of  white  cement,  and  with  little  niches  in  the  form 
of  shells  elegantly  formed  to  receive  lamps.  Coussinp 
Du  Getue  de  V Architecture, 

At  Juggernaut,    on  the  coast  of  Orissa,  about  300  ■*  J"?ff^ 
miles  from  Calcutta,  are  three  great  Temples  or  Pagodas,  ^^^^ 
each  surrounded  by  a  wall  composed   of  great  stones 
deposited  without  cement.     At  the  entrance  of  the  prin- 

*  111  our  MUcetianeou*  Ditmi&n^  ad  t>.  CutLLAMBARAid,  we  have 
giveo  Lofd  Valeiiti***  admeasure  meat,  122  feel,  which  i%  probablyi 
Ihe  more  correct  of  the  two. 
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cipal  Temple  is  a  pyramid  344  feet  hig^h,  covered  with 
sculpture.  The  Temple  itself  is  built  of  immense  blocks 
of  granite,  and  the  foundations  are  laid  in  the  natural 
rock. 

One  of  the  largest  of  these  Temples  at  present  known 
IS  situated  at  Seringham,  a  small  Island  near  Trichino- 
poly,  on  the  coast  of  Coromandel ;  it  is  contained  within 
seven  square  enclosures,  350  feet  distant  from  each  other ; 
the  outer  walls  on  each  side  of  the  square  being  one  mile 
long,  25  feet  high,  and  4  feet  thick.  On  each  front  there 
is  a  gate,  and  that  on  the  Southern  side  is  adorned 
with  pillars,  several  of  which  consist  of  single  stones  33 
feet  long  and  5  feet  in  diameter. 

In  a  branch  of  the  Caucasian  mountains,  between 
Bahlac  and  Cabul,  are  the  remains  of  the  ancient  city 
of  Bamiyan,  consisting  chiefly  of  apartments  and  re- 
cesses cut  out  of  the  rock,  and  adorned  with  niches  and 
carved  work ;  some  of  them^  on  account  of  their  great 
dimensions,  are  supposed  to  have  been  Temples.  On 
the  summit  of  a  conical  hill  are  the  remains  of  a  Palace 
of  the  ancient  King^  of  this  part  of  the  Country,  and 
round  it  are  the  ruins  of  several  bnildings  executed  in 
masonry.  This  city  was  destroyed  by  Genghiz  Khan ; 
therefore,  the  excavations  must  have  been  made  before 
his  time,  and,  probably,  while  the  city  was  in  the  hands 
of  the  Tartarian  Princes  of  Persia.  Asiatic  Researches^ 
vol.  vi. 

On  reviewing  the  examples  which  have  been  de- 
scribed, we  shall  find  that  the  resemblance  of  the  ancient 
Indian  Architecture  to  that  of  Egypt,  with  which 
it  has  been  frequently  compared,  consists  only  in  a  few 
general  circumstances.  In  both  Countries,Temples  have 
been  excavated  in  mountains  of  stone,  and  the  designs 
do  not  seem  to  have  been  subject  to  any  system  of  pro- 
portions :  the  Indian  columns  are  rectangular,  polygonal, 
or  circular,  some  are  large  at  bottom  and  diminish  up- 
wards, while  others  are  slender  at  bottom  and  thick 
above,  in  which  respects  they  have  certainly  some  simi- 
larity to  the  columns  of  Egypt.  But  if  we  descend  to 
the  particular  forms,  \%e  shall  find  such  differences  in  the 
works  of  the  two  people  as  to  render  the  fact  of  the  de- 
rivation of  one  style  from  the  other  extremely  doubtful. 
In  Egypt,  the  greatest  solidity  and  simplicity  prevailed ; 
while,  in  India,  as  much  lightness  was  given  to  the  sup- 
ports as  is  consistent  with  the  mass  they  have  to  bear ; 


and  the  exteriors  of  the  edifices  are  adorned  with  ela-  P 
borate  sculptures  in  relief.  The  statues  of  Egypt  and  v^ 
India  are  equally  colossal,  but  the  differences  between 
them  in  respect  of  figure,  position,  and  costume,  will 
not  permit  us  to  consider  them  as  emanating  from  a 
common  source ;  and  though  the  frequent  introduction 
of  the  lotus-leaf  into  Indian  Sculpture  may  appear  to 
afford  an  argument  in  favour  of  that  opinion,  because 
that  plant  is  one  of  the  ornaments  most  generally  exhi- 
bited in  Egyptian  works ;  yet  much  stress  ought  not» 
perhaps,  to  be  laid  on  this  circumstance,  since  the  lotos 
abounds  equally  in  Egypt  and  India,  and  might  have 
been  chosen  by  the  artists  of  both  nations  as  an  appro- 
priate subject  for  the  chisel. 

It  has  been  observed  by  a  late  author  that  we  find 
examples  of  the  use  of  arches  in  India,  and  even  con-. 
structions  indicating  that  the  feature  originated  in  that 
Country ;  by  arches,  here,  no  doubt,  are  meant  thoM 
horizontal  courses  of  masonry  overhanging  each  otbcr 
and  meeting  at  the  top  over  the  middle  of  the  interral 
of  the  piers  ;  but  while  we  are  ignorant  of  the  date  of 
the  erection  of  any  such  arch  in  India,  it  will  be  «B- 
necessary  to   suppose  that  the  Egyptians  or  Greeks, 
who  employed  similar  constructions,  were  indebted  ta 
the  Indians  for  the  first  idea  of  them,  since  their  sim- 
plicity is  such  that  they  could  hardly  fail  to  presotf 
themselves  to  the  mind  of  a  builder  in  anj  nation,  em 
in  the  infancy  of  the  Art. 

In  his  observations  on  the  general  opinion  of  the  gmt 
antiquity  of  the  Indian  Architecture,  the  Bishop  of  Cy* 
cutta  remarks  that  there  is  a  complex  impieanon  i 
on  us  by  the  sight  of  edifices  so  distant  from  our  < 
Country,  and  so  unlike  what  we  have  seen  there,  i ' 
makes  us  think  them  more  ancient  than  they  leaUyi 
The  firmest  masonry  of  India  is  sorely  tried  by  ths  i 
temate  influence  of  a  pulverizing  sun,  and  a  oonti 
three  months'  rain.    The  wild  fig-tree,  which  it  is  a  i 
for  a  Hindoo  to  root  out,  sows  its  seeds  and  fim  i 
roots  in  the  joints  of  arches ;  in  a  few  years  it  i 
the  antique  appearance,  and  brings  on  certain  deitiec 
tion.     At  Benares,  the  principal  Temple  appctn  tn 
venerable  that  one  might  suppose  it  to  have  stood  i 
altered  since  the  time  of  the  Treta  Yug ;  yet  it  is  < 
that  it  was  built  since  the  reign  of  Aunmg  Zebe^  \ 
was  contemporary  with  Charles  II.  in  England. 


PART  IV. 


MODERN  ARCHITECTURE. 


CHAPTER  L 

1/  of  Roman  ArchUecliire  in  Italy, 

the  fate  of  every  Hiverilion  of  llie  (mman 
epeiids  on  Taste»  to  be  cKeiished  at  first  as 
be  pursued  for  a  time  ardently  to  the  ex- 
other  modes,  to  be  cuUivaled  till  it  has 
he  embellishment  of  wliich  it  seems  capa* 
to  beabandoiiecl  for  some  new  form*  This, 
Ibiifs  through  the  rlitferent  slaves  of  re  fine- 
ally,  jT^ives  place  eilljer  to  a  third  miule,  or  to 
alioii  of  those  which  preceded  it.  Such  has 
v%iih  ihe  Gret'k  Architecture,  wliTtli  having 
led  with  (irjiainent  by  Ihe  Romans,  gave 
fcore  simple  st^ie  employed  by  the  Saxons 
from  ihiii  arc>Re  the  Flnrid  Gothic^  which, 
tted  no  further  eiirichmeivl,  ceased  to  be 
5  Ta&te  of  the  As^e,  and  |yave  way  once 
haster  styles  of  Greece  and  Rome, 
eof  Consitantinople  by  Mohammed  I L,  hi- 
iats  and  men  of  learnings  who  bad  hitherto 
led  in  the  Court  of  the  successors  of  Con- 
*ek  employment  among  the  Nations  in  the 
>pe ;  and  hence  the  Language  and  Litera- 
t  Greece  were  intrmioced  and  became  ob- 
in  that  part  of  the  World.  The  compara- 
hen  enjoyed  in  the  cities  of  Italy,  which  by 
[acquired  weallh  and  importance^ elevating 
D  of  mankind  above  the  state  of  vassalage 
,in  ivhich  they  had  liitherto  been  held,  gave 
hr  Science,  Lileratore^  and  Art,  A  natural 
isess  private  dwellings  constrycted  with 
ht  operate  powerfully  to  introduce  an  in- 
principlefi  of  Architecture  ;  and  as»  during 
*  of  the  Gothic  systems  of  building,  edifices 
domestic  ]>u r po.se s  bad  been  much  neg- 
i  energies  of  the  artists  being  exhans^ted 
istical  and  Military  structures,  men  might 
i  to  the  remaining  buildings  of  ancient 
3  the  writings  of  Vitruvius,  for  rules  to 
their  constructions.  This  would  naturally 
imitation  of  the  Roman  style  in  their  Civil 
Lical  editices.  Greece  being  at  that  time  in 
I  of  the  Turks,  the  Italian  Artists  may  have 
ortnnitics  of  contemplating  the  splendid 
irt  then  existing  in  good  preservation  in 
;  and,  even  if  these  had  been  more  acces- 
ficiency  in  Taste  would  not  have  permitted 
HUe  any  thing  comparable  to  the  praduc- 
School  of  Ari:hiteL'tnre. 
1  ceases  to  be  the  favourite  mode  soon  be- 
!d,  and*  accordingly,  in  the  Works  of  most 
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of  tlie  writers  who  treated  nf  Architecture  afler  the  revival  Fart  IV, 
of  the  Roman  style,  we  Inid  exprevsiiJiis  of  contempt  ^^""V^*^ 
unsparingly  lavi^ihed  on  that  which  for  five  ccnlnries  had  Gothic  Ar- 
been  cultivated  with  so  much  aithmr.  The  Italian  f^,'^*^["'"* 
writers  stigmatize  ihe  Tedescan  style  as  barbarous.  „nuic 
In  England,  Sir  Henry  Woliunt  speaking  of  the 
pointed  arch,  wliich  is  one  of  lis  distinguishing  cha 
racteri.stics,  says,  that  **  from  its  weakness  and  want 
of  beauty  it  ought  to  be  ubandoned  to  its  inventors, 
the  Goihs  and  Lombartle,  with  the  other  relics  of  a 
barbarous  Age,*'  And  in  Sir  Christopher  Wren's  Pa- 
renialia,  the  Gothic  Architecture  is  dewcrihed  as  con- 
sisting of  *'  an  unrcastniable  thickness  of  walls,  with 
clumsy  buttresses  and  towers,  and  sharp-pointed 
arches;  doots  and  other  apertures  without  pruportion  ; 
nonsensical  insertion  of  various  maibles  impertinently 
placed  ;  turrets  and  pinnacles  thickly  set  with  monkeys 
and  chimeras  :''  it  is  added  that  *'  abundance  of  busy 
work  and  other  incongruities  dissipate  and  break  the 
angles  of  the  sight,  and  so  confound  it  that  one  cannot 
consider  with  any  steadiness  where  to  begin  or  end ; 
taking  oir  from  that  nohle  air  of  grandeur,  that  bcdd  and 
graceful  manner,  which  the  Ancients  had  so  well  and 
judiciously  established." 

A  peculiar  disposition    and    style   prevailed    in    the  style  «>fth« 
houses   of  the  Nobility  of  Venice  from  an  early  period,  auctent 
Jn  the  lower  part  a  grand  and  simple  substrucliuu  rises  i^'^^f*  '° 
from  the  water,  and  above  this  tlie  fai;aiies  are  of  various 
styles  of  Architecture,  some   resembling  the  Saracenic, 
others  the  works  of  a  later  Age.     A  hall  extended  from 
front  to  rear,  quite  through  the  building;  on  all  tlie  piin- 
cipal  floors,  and  on  each  side  of  the  hall,  were  the  dv^ell- 
ing  apartments.      In  the  oldest   buildings  the  centre  of 
the  facade  was  occupied   by  one  or  more  tiers  of  bal 
conies  ornamented  with  small  pillars  and  arches  in  va* 
rious  ways.     The    latter    were    either   semicircular   or 
pointed,  and  frequently  were  formed  by  curves  of  con- 
trary flexure ;  sometimes    in    the    same  building  were 
rows  o(  intersecting  semicircular  and    pointed   arches, 
and  within  the  intersections  were  trefoil  ornaments.    On 
the  right  and  left  of  the  centre  of  the  facade  were  two 
windows  on  each  floor,  with  a  wide  pier  between  them, 
and  these  windows  always  looked  over  a  canaL 

The  facade  of  the  Palace  of  the  Doge,  which  is  one  Doctl 
of  the  edifices  built  in  the  Saracenic  manner,  is  com-  Pakce< 
posed  of  three  stories  :  the  lower  one  is  an  arcade  con- 
sisting ot  eighteen  simply  pointed  arches,  springing 
from  thick  and  dwartish  culumns  ;  above  this  is  an  open 
gallery,  in  front  of  which  are  thirty-six  smdl  poiiited 
arches  of  contrary  flexure,  having  the  intrudos  cut  in  a 
trefoil  shape,  and  there  is  an  open  iptatrefoil  inscribed 
in  a  circle  in  the  spandrils.  The  height  of  these  two 
tiers  of  arches  is  equal  to  about  half  the  whole  height 
3  c 
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of  the  building,  and  in  the  centre  of  the  upper  arcade  is 
a  large  balcony  having  in  front  one  pointed  arch  sup- 
ported on  columns  with  tabernacle-work  above  and  pin- 
nacles at  the  sides.  Over  this  arch  is  an  Attic,  orna- 
mented with  sculpture  and  crowned  by  a  statue.  The 
whole  fa9ade  to  the  right  and  lefl  of  the  balcony  is  fonoed 
of  masonry  jointed  diagonally,  which  gives  it  an  appear- 
ance of  trellis-work ;  and  in  this  part,  are  six  large  win- 
dows with  pointed  heads.  The  cornice  of  the  whole 
building  is  horizontal,  and  terminated  by  a  battlement  of 
open-work.  Several  buildings  of  a  similar  character 
exist  at  Venice ;  their  style  seems  to  be  compounded  of 
the  Lombard,  Moorish,  and  Tedescan-Gothic. 

The  spirit  which  dictated  the  style  of  the  Cathedrals 
at  Pisa,  Orvietta,  and  other  places  in  Italy,  continued 
to  influence  the  artists  of  that  Country  tiU  they  re- 
tnmed  to  the  Classic  Architecture  of  the  Ancients ; 
and,  considering  those  works  as  modified  copies  of  the 
more  ancient  Basihcan  Churches,  we  conclude  that 
the  Roman  Architecture,  though  once  in  a  state  of  de- 
gradation, has  been  employed  in  that  Country  without 
interruption  to  the  present  time.  But  the  Roman  Ar- 
chitecture, travelling  Northward,  acquired,  as  we  have 
observed,  the  Gothic  character,  and  this  subsequently  was 
partially  adopted  in  Italy.  The  building  which  seems 
to  connect  the  Gothic  style  with  the  revived  Roman,  is 
the  Cathedral  of  St.  Mary,  at  Florence,  which,  in  1298, 
was  begun  by  Amulfo  di  Cambio  da  Colle,  an  Architect 
of  that  city  ;  and  thoug:h  it,  in  some  respects,  resembles 
the  older  edifices,  yet  it  bears  marks  of  a  genius  rising 
above  the  prejudices  of  its  Age  and  Nation. 

The  plan  is  that  of  a  I^atin  cross,  the  whole  length  of 
which  is  520  feet,  and  that  of  the  transept  813  feet.  The 
nave  of  the  Church  is  divided  longitudinally  into  three 
parts  by  magnificent  arcades,  supported  on  piers  orna- 
mented with  Corinthian  pilasters.  At  the  extremity  of 
the  nave,  are  the  communications  between  that  part  of 
the  building  and  the  transept;  these  are  terminated 
above  by  three  arches,  of  which  the  span  of  the  central 
one  is  58  feet.  The  interior  of  the  body  of  the  Church, 
at  its  intersection  with  the  transept,  is  of  an  octagonal 
form,  and  its  length  and  breadth  between  the  opposite 
faces  of  the  octagon  are  140  feet  The  wings  of  the  tran- 
sept and  the  extremity  of  the  Church  opposite  to  the 
nave  are  recesses  in  the  form  of  half  octagons  on  the 
plan,  and  the  breadths  bctweep  the  opposite  faces  are 
each  58  feet ;  they  are  all  open  towards  the  interior  of 
the  Church ;  and  each  is  covered  by  a  semicupola  spring- 
ing from  the  walls  of  the  octagon  and  ending  in  a  point 
over  the  centre  of  a  circle  which  would  circumscribe  the 
octagcn  if  complete.  The  horizontal  cornice  fi^jm  which 
the  cupolas  spring  is  97  feet  hig^  above  the  pavement, 
and  the  vertex  of  each  cupola  is  43  feet  above  the  level 
of  the  cornice. 

Above  the  level  of  the  vertices  of  these  cupolas  is 
built  a  wall  of  an  octagonal  form,  16  feet  thick  and  43 
feet  high,  resting  upon  four  massive  piers  and  the  tops  of 
four  intermediate  arches  about  the  central  part  of  the 
Church  ;  and  in  each  of  the  eight  faces  of  this  wall  is 
formed  a  circular  window  to  give  light  to  the  interior. 
This  wall  is  terminated  by  a  horizontal  cornice,  and 
from  it  springs  the  grand  dome,  which  is  composed  of 
eight  faces  rising  from  the  sides  of  the  tambour,  and 
joined  together  in  salient  ridges,  which  if  produced  would 
meet  in  a  point  over  the  centre  of  the  body  of  the  Church. 
The  span  of  the  dome  between  the  opposite  faces  of  the 


octagon  is  140  feet,  and  its  vertical  section  presents  a 
figure  formed  by  two  segments  of  circles  meeting  each 
other  in  a  cusp  at  the  vertex  like  a  Gothic  mrch.  The 
faces  of  the  dome  terminate  at  280  feet  above  the  pave- 
ment of  the  Church,  or  116  feet  above  the  cornice  from 
wiiich  they  spring;  and  at  this  elevation  is  constmeled 
an  octagonal  lantern.  45  feet  high,  and  24  feet  diameier 
between  the  opposite  sides.  Above  the  lanfern  is  an 
octangular  pyramid,  or  pergamena,  surmonated  by  a 
ball  and  cross. 

The  dome  is  composed  of  two  shells  or  Taolli  oae 
within  the  other,  and  having  an  interval  of  abcmi  b  fttt 
between  them ;  the  thickness  of  the  interior  vault  st 
bottom  is  5  feet  6  inches,  and  at  top  2  feet  1  inch ;  thai 
of  the  exterior  vault  at  bottom  is  4  feet  8  inches,  wad  at 
top  little  more  than  1  foot  The  mdios  of  cnrfatoieof 
the  interior  sur&ce  of  the  inner  vault  is  120  fiset,  sad 
the  exterior  surface  of  the  other  is  described  from  Bcnif 
the  same  centre.  Eight  buttresses  fbrtiff  the  aagisi  of 
the  vault ;  and  the  voussoirs  in  the  eii  eomfeieaes  ef  ia 
base  are  connected  by  a  chain  of  iron  to  ] 
from  being  thrust  outwards  by  the  hiteral 
courses  above. 

The  arches  in  the  interior  of  the  Cathednd  meef  tki 
pointed  form,  and  the  radius  of  each  segment  ii  eqari 
to  about  two-thirds  of  the  span  of  the  i^ierlait.  fh 
the  capitals  of  the  pilasters  in  the  nave  are  ptMril 
which  support  another  tier  of  Corinthian  pHasleR;  sii 
firom  blodts  above  the  capitab  of  these  piasesJ  fb 
cross-springers  and  ribs  of  the  groiaed  vaultiayrffb 
nave.  Round  the  whole  interior  and  e«lefiw  rf  iK 
Church,  on  a  level  with  the  tops  of  the  aMaanlvtf 
the  nave,  are  galleries  supported  by  brackda  aiii  piK 
tected  by  an  elegint  pierced  parapet.  The  wkAm  d 
the  lower  tier  in  the  Church  terminate  above  'm  piM 
arches,  and  are  divided  by  a  slender  coiema  mta  tm 
apertures  with  trefoil  heads ;  on  the  exterior,  eadfrir 
dow  is  crowned  by  a  small,  rectilinear  pediflBeai  eiik't 
slender  pinnacle  at  each  extremity ;  and  in  the  aili  tf 
the  nave,  above  the  aisles,  is  a  row  of  circular  prfHi' 
tions  on  each  side  of  the  Church. 

The  whole  exterior  of  the  edifice  is  omamcatod  vilk 
attached  pilasters  or  piers,  projecting  hot  a  Utile  wff 
from  the  wall ;  and  their  faces,  as  well  as  that  of  the  wft- 
between  them,  are  covered  with  inlaid  mariiles  of  HP^ 
ferent  colours,  which  destroy  the  grand  eflSect  tite  baBi— 
ing  would  otherwise  produce.  The  tops  of  the  pifaalfl^^ 
about  the  exterior  of  the  transept  and  Eastern  cad  e^ 
the  Church,  are  connected  by  semicircular  arehss.  TtMt^ 
render  the  style  of  the  building  something  Mfcr  tint  i^ 
the  Italian  Churches  of  the  Xth  and  Xith  " 

while  the  pointed  windows  and  trefoil  oraamcafei  \i 
tify  it  with  the  Gothic  style  of  the  North  of  Euteps, « 
the  pilasters  in  the  interior  indicate  a  com 
the  Architecture  of  ancient  Rome. 

The  Taste  and  judgment  displayed  in  the  i 
won,  for  this  building,  the  praise  of  one  of  the  j 
masters  of  the  Art,  Michael  Angelo  himself;  who  < 
sidcred  it  as  the  first  modern  edifice  of  its  kiad^  sod  I 
which  prepared  the  way  for  a  return  to  the 
the  Ancients.     The  body  of  the  Cathedral 
under  the  direction  of  Arnulfo,  and  the  dome  wai 
signed  by  the  same  artist ;  but  the  opf»osiiion  he  I 
rienced    from  his  contemporaries  prevcned  himi 
executing  it;   and  it  was   reserved  fi>r   BrancllesdiB* 
at  a  later  period,  to  carry  on  that  which  his  iJlu 
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>r  had  begun.  Arniilfo  died  in  the  year  1 300, 
uilding'  remained  as  he  left  it  during-  one  hun- 
Iwenty  years  ;  Brunelleschi  superintended  the 
1  ttie  year  1420  till  his  death,  in  1440;  and 
ise  twenty  years  the  dome  was  carried  tip  to 
fthe  lantern^  by  a  partii?ular  conlrivatice  which 
I  general  centreing  of  carpentry  unnecessary, 
r  work,  before  constructed,  was  equal  to  this 
Ize  or  mag-nificence ;  and  if  its  span  is  mea- 
*onalIy  between  two  of  the  opposite  angles,  it 
even  than  that  of  St.  Peter's  at  Rome.  The 
IS  not  completed  till  1456,  and  the  Western 
the  building  remains  still  in  an  unfinished 
imentable  proof  of  the  poverty  or  indifference 
tens  of  Florence. 

lir  is  an  octangular  enclosure  having  its  centre 
ly  under  that  of  the  dome.  It  is  surrounded 
lata  si^pporting  a  screen  of  Ionic  columns  and 
lith  an  enUiblalure  and  balustrade  above;  and 
height  of  the  enclosure  is  1£^  feet  <5  inches. 
four  entrances  to  the  choir,  at  right  angles  to 
I  and  each  is  crowned  by  a  setnicircular  archi- 
ai  spunriri's.  This  choir  was  built  according 
ligns  of  Brunelleschi^  with  some  few  modifi^ 

tanth- Western  angle  of  the  building  stands  the 
S,  a  prismatic  tower  269  feet  high  to  the  top 
>pct,  and  on  a  square  plan,  each  side  of  which 
}  inches  long.  It  consists  of  five  stories  with 
llings ;  a  flight  of  steps  inside  leads  quite  to 
d  the  exterior  is  ornamented  with  pilasters  in 
tyle  as  the  Cathedral  itself.  The  three  lower 
!  lighted  by  narrow  rectangular  windows  ;  in 
if  the  fourth  story  are  two  tiers  of  windows, 
consisting  of  two  lancet*  headed  apertures, 
y  a  slender  twisted  pillar  or  mullion,  into 
»  with  trefoil  heads.  In  each  face  of  the 
y  is  a  broad  window  with  one  general  head  in 
F  a  pointed  arch  ;  the  window  is  divided  by 
isted  pillars  into  three  apertures,  with  trefoil 
led  within  the  intersections  of  semicircular 
ich  spring  from  the  pillars  and  from  the  sides 
low.  Above  the  fifth  stage,  and  surrounding 
ig»  is  a  gallery  supported  by  brackets  and 
by  a  parapet.  The  tower  was  begun  by 
1334,  and  carried  on  by  Taddeo  Gaddi ;  it 
e  been  crowned  by  a  pyramid  or  spire  95  feet 
ils  was  never  executed. 

iJding  the  Cat ! ledral  of  St,  Mary,  or,  as  it  is 

ailed,  the  Di/omo^  at  Florence,  Brunelleschi 

bl  Churches   in  tiie  same  city,  in  which  he 

the  pointed  arch  but  preserved  tfie  general 

the  Lombard  edifices,     The  plan  still   had 

a  Latin  cross,  and,  as  in  the  Gothic  Churches, 

and  height  of  his  buildings  were  considerable 

ion  to  their  breadths.      In  the  nave  of  the 

San  Lorenzo,  he  has  placed  Corinthian  co- 

i   isolated  entablatures,  and  double  semlcir- 

rolts  springing  from  above  them.  The  centre 

by  a  dome,  the  lower  part  of  which  hna  the 

spherical   zone  ;    iind,  instead  of  a  lantern, 

jed  above  this,  a  hemisphere  of  smaller  dimen- 

e  Church  of  San  Spirito  is  similar  to  that  last 

;  but  at  the  intersection  of  the  nave  and  tran- 

our  great  piers    ornamented  with   pilasters, 

J  a  regular  unbroken   entablature   over  the 

the  aisles.    In  this  building  are  still  retained 


some  Gothic  mouldings,  but  those  in  the  entablatures  Fart  TV. 
resemble  nearly  the  antique.  Lastly,  the  Capella  dei  ^^pv^^fc** 
Pazzi,  by  the  same  Artist,  indicates  a  still  nearer  ap- 
proach to  the  Roman  style;  its  plan  is  rectangular,  and 
it  has  six  columns  in  front;  about  the  interior  are 
I)ilasters  supporting  entablatures,  and  above  is  a  hetni* 
spherical  dome. 

In  the  long  period  which  elapsed  between  the  fall  of 
the  Roman  Empire  and  the  time  of  Alberti  or  Brunel- 
leschi^  nothing  is  known  of  the  domestic  Architecture  of 
the  Italians  ;  and  we  can  only  suppose  that  it  arose 
from  the  forms  of  the  ancient  custeilated  edifices  of  the 
Country.  We  are,  therefore,  obliged  to  commence  our 
account  of  it  with  a  description  of  the  Florentine  Palaces, 
of  which  the  oldest  remaining  were  executed  about  the 
latter  of  the  above-mentioned  periods. 

These  ancient  mansions  consist  generally  of  a  range 
of  buildings  disposed  on  the  four  sides  of  a  corliie  or 
quadrangular  area  which  they  enclose.  At  the  angles 
are  square  lowers  crowned  by  battlements  and  machi- 
colations ;  and.  as  well  as  the  buildings  between  them, 
divided  into  stories,  with  a  bold  horizontal  cornice  to 
each.  In  the  lower  story  of  the  principal  facade,  are 
from  one  to  three  grand  entrance  gateways  covered  by 
semicircular  arches  ;  and  the  windows  in  each  story  are 
commonly  of  similar  fonns.  A  Palace  for  the  Spada 
family,  which  was  built  in  or  before  the  time  of  Brunei* 
leschi,  seems  to  be  the  oldest  example  existing  of  those 
mansions  which,  in  Italy,  succeeded  the  fortified  Palaces, 
and  the  first  in  which  the  Orders  are  employed;  the 
badness  of  the  proportions  in  those  Orders  shows  how 
little,  before  this  time,  I  he  antique  examples  had  been 
studied. 

The  Palace  Pitti,  at  Florence,  was  designed,  and  the  Pdtzzo 
lower  part  of  it  was  executed,  by  Brunellesehi,  cotise-  Pltii- 
quently  it  may  serve  as  a  specimen  of  the  disposition 
and  style  of  the  mansions  of  Italy  at  the  end  of  the 
XlVth  and  beginning  of  the  X  Vth  century.  The  plan  of 
the  central  part  is  along  parallelogram  ;  at  each  extre- 
mily  of  this  is  a  wing  projecting  forward  at  right  an^L^lea 
to  the  front,  and  behind  the  centre  is  a  small  coriile. 
The  elevation  of  the  front  approaches  the  pyramidal 
form  ;  ht-ing  divided  into  three  stories  of  equal  height,  of 
which  the  second  story  is  less  extended  than  the  lower 
ami  the  third  less  than  the  second  ;  a  fourth  story  was 
to  have  been  added,  and  this  also  was  to  have  been 
shorter  than  the  story  below  it,  but  it  has  never  been 
executed.  Each  of  the  three  stories  is  rusticated,  that 
is  the  joints  of  the  masonry  are  marked  by  grooves; 
eacli  also  is  crowned  by  a  cornice  supporting  a  gallery, 
in  front  of  which  is  a  balustrade  of  small  Ionic  co- 
lumns;  the  windows  are  semicircular-headed,  and  lh« 
joints  of  the  voussoirs  are  also  marked  by  grooves ; 
but  in  the  lower  story  there  is  only  a  window  under 
each  alternate  window  of  the  story  above.  Each  of  the 
faces  next  to  the  court  contains  three  Orders  of  Archi* 
tccture  one  above  another  ;  of  these  the  lower  is  Tuscan 
and  the  shafts  of  its  columns  are  covered  with  horizon- 
tal flutings.  The  second  Order  is  Ionic,  with  square 
blocks  at  intervals  along  the  shaf\s ;  between  the  co- 
lumns are  semicircular-headed  recesses  containing  win- 
dows surrounded  by  architraves,  and  having  pilasters 
on  the  jainbs.  On  the  exterior  of  the  architrave,  under 
each  window,  is  a  projecting  table  supported  by  corbels, 
placed  not  under  the  pilasters,  which  would  seem  to  be 
the  most  natural  place,  but  under  the  vertical  archi- 
trdves.  The  windows  are  crowned  by  pedimeuts.  The 
3  c  2 
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upper  Order,  which  is  probably  of  later  date  than  the 
rest,  consists  of  Corinthian  columns,  having  also  blocks 
at  intervals  upon  the  shafts^  Between  the  columns  are 
recesses  with  horizontal  lintels  formed  by  voussoirs ; 
within  each  of  these  is  a  semicircular-headed  recess  and 
a  window  crowned  by  a  circular  pediment.  The  whole 
build infr  is  of  a  colossal  character,  and  like  the  rest  of 
the  Italian  mansions  of  that  day,  looks  rather  like  a 
Prison  than  a  Palace. 

Leon  Battista  Alberti,  who  was  for  some  time  the 
contemporary  of  Brunelleschi,  flourished  in  Italy  during 
the  first  half  of  the  XVth  century,  and  executed  several 
works  in  a  style  which  approximates  to  that  of  the  pure 
Roman ;  his  hest  edifices  are  the  Church  of  San  Fran- 
cesco, at  Rimini,  and  that  of  Santa  Maria  Annunziata» 
at  Florence.  The  latter  is  a  circular  building,  76  feet 
in  dianieter,  and  63  feet  high,  with  nine  hemicylindrical 
alcoves,  and  crowned  by  a  dome  38  feet  high,  rising 
from  a  tambour  supported  on  a  circular  range  of  arches 
in  the  interior.  On  each  side  of  the  arches  is  a  Corin- 
thian pilaster  with  its  entablature,  above  which  are 
termini,  and  between  these  are  square  windows  with 
pediments  above.  The  Corinthian  Order  in  this  Church 
possesses  a  character  of  great  purity,  and  the  artist 
&p|)ears  to  have  adopted  the  proportions  of  the  antique 
more  accurately  than  his  predecessor. 

The  front  of  the  Cathedral  at  Rimini  was  also  exe- 
cuted by  Alberti.  This  is  adorned  with  four  half-columns 
attached  to  the  wall,  and  an  entablature  broken  over 
each ;  in  the  centre  is  a  grand  doorway  with  a  semicir- 
cular head,  the  archivolt  of  which  springs  from  imposts 
projecting  before  the  wall,  but  unsupported  by  columns 
or  pilasters.  Within  the  great  doorway  is  a  smaller  one 
having  a  pediment  above,  which  rises  to  the  level  of  the 
foot  of  the  arch  over  the  other ;  and  on  each  side  is  a 
semicircular-headed  recess.  According  to  a  medal  by 
Malatesta,  there  was  to  have  been  a  segmental  pediment 
extending  over  the  whole  facade,  and  tlie  Church  was  to 
have  been  crowned  by  a  dome,  but  neither  of  these  in- 
tentions have  been  executed. 

Attached  to  one  side  of  the  Cathedral  is  a  loggia  or 
covered  arcade,  which  was  built  by  the  same  artist :  it 
consists  of  seven  semicircular  arches  surrounded  by 
archivolts,  which  rise  from  imposts  on  a  range  of  piers 
5  feet  10  inches  wide,  and  16  feet  2  inches  high ;  and 
these  stand  on  a  podium  9  feet  7  inches  high.  The 
spans  of  the  arches  are  11  feet 7  inches;  the  spandrils 
between  them  are  ornamented  with  wreaths,  and  the 
whole  is  crowned  by  a  cornice,  the  mouldings  of  which 
resemble  those  of  the  Greek  or  Roman  buildings. 

Alberti  is  the  fiist  Architect  who  has  written  on  his 
profession  since  the  time  of  Vitruvius,  at  least  he  is  the 
first  whose  Works  have  been  preserved  to  our  times. 
In  X  Books  he  treats  of  the  origin  of  Architecture, 
which  he  supposes  to  have  taken  place  in  Asia ;  he  ex- 
plains the  method  of  forming  the  foundations,  and  of 
building  walls  and  arches  in  masonry  ;  he  gives  general 
directions  for  designing  Palaces,  Basilicas,  and  other 
public  and  private  edifices,  and  shows  the  manner  of 
ornamenting  their  different  members :  he  also  treats  of 
four  Orders  of  Architecture,  t:!*.  the  Doric,  Ionic,  Corin- 
thian, and  what  he  calls  the  Tuscan,  which  is  that  we 
usually  designate  the  Composite  Order.  He  makes  the 
proportions  of  the  parts  of  columns  and  their  entabla- 
tures nearly  the  same  as  those  assigned  by  Vitruvius ; 
he  forms  the  shafl  cylindrical  as  far  as  three-sevenths 
of  its  height,  from  which  place  it  diminishes  up  to  the 


capital,  and  he  gives  a  simple  base  to  the  cohimns  of  the 
Doric  Order. 

The  artists  of  the  I^ombard  School  had  made  their 
arcades  rise  immediately  from  the  capitals  of  oolumiis  ; 
but  Alberti  observes  that  the  ancient  masters  plaeed 
above  the  capital  a  projecting  cornice  on  whidi  the 
archivolt  was  made  to  rest;  and  this  method  wafl»  by  the 
example  of  Brunelleschi  and  himself,  brought  again  into 
general  use.  Alberti  moreover,  very  justly,  prefers 
square  piers  to  columns  for  the  support  of  arches  and 
vaults.  The  Rucellai  Palace,  executed  at  Florence  by 
this  artist,  is  one  of  the  first  in  which  pilasien  are 
placed  in  front  of  each  story ;  and  this  afterward  bccaine 
a  general  feature  in  the  buildings  cf  Italy* 

About  the  s:ime  time,  the  Architect,  Orgagno.  boik  a  0^ 
loggia  adjoining  the  old  Ducal  Palace  at  Florence^  the 
length  ot  which  is  about  109  feet,  and  its  depth  37  feet. 
The  front  consists  of  four  octagonal  piers  with  a  pilas- 
ter on  each  face,  supported  by  a  podium  ;  iirum  the  topi 
of  the  pilasters  spring  plain,  semicircular  arches,  and  the 
ceiling  is  formed  by  ai  groined  vuulting,  the  ridges  of 
which  are  ornamented  By  ribs  rising  from  slender  shafts 
in  the  rentrant  angles  formed  between  the  pilasters.  Hie 
loggia  is  crowned  by  a  projecting  machicolated  pampet 
supported  on  brackets;  the  face  of  the  parapet  b 
pierced  with  qua  trefoil  apertures,  and  between  Ibe 
brackets  a  series  of  trefoil,  cuspid  arches  is  formed  b 
front.  This  fabric  presents  a  striking  and  graceful 
appearance,  and  its  proportions  are  good,  but  its  fflbet 
is  rather  injured  by  too  great  a  height  above  the  erom 
of  the  arches. 

From  the  time  of  Brunelleschi  till  the  commeDecaMiit  fo 
of  the  XVIIth  century,  there  followed  each  other,  b  if t 
Italy,  several  celebrated  Architects ;  who  having  itiMfiedj^ 
the  remains  of  the  works  of  their  ancefitors,  with  wkiefa^ 
the  Country  abounds,  formed  the  style  which,  by  ubfe-Scs 
quent  improvements,  is  become  that  which  Dowpiefiii 
in  every  part  of  £urope. 

Alberti  survived  Brunelleschi  about  thirty  yesn,  and 
both  of  these  artists  were  employed  in  Yariom  Eo* 
clesiastical  buildings  at  Florence,  Mantua,  orRooCi 
Bramante  d*Urbino  and  Raphaele  d'Urbiuo  were  eon- 
temporaries,  and  the  immediate  successors  of  Albefti; 
these  built  or  gave  designs  fur  several  Palaces  fer  liie 
Italian  Nobility  ;  and  the  former  has  the  glory  of  hamg 
begun  the  building  of  St.  Peter's  Church,  at  Rooa 
Peruzzi  followed,  who,  besides  sundry  other  worb, 
made  alterations  in  the  original  design  for  that  edifiee. 
San  Michaeli  built  several  Palaces  and  Churches  vitbio 
a  few  years  afler  the  time  of  the  last-mentioned  Archi- 
tect ;  and  about  the  same  time  lived  Michael  Angclo 
Buonarotti,  the  most  celebrated  Architect  and  Pabter 
of  his  day,  and  under  whose  direction  a  considerable 
part  of  St.  Peter's  Church  was  carried  on.  Afte 
these  may  be  mentioned  the  names  of  Sansofieo 
and  Julio  Romano;  of  Serlio,  who  wrote  VII  Boeb 
on  Architecture,  and  was  the  first  to  measure  ni 
describe  correctly  the  ancient  edifices  of  Italy;  and  of 
San  Gallo  and  Barozzi,  commonly  called  Vignob,  who 
were  either  contemporaries  or  immediate  successors  of 
each  other.  Next  in  order  of  time  comes  PalladiOr  who 
distinguished  himself  particularly,  not  only  byhistk- 
signs  and  buildings,  but  by  the  Work  which  he  has  leftott 
Architecture,  and  which  is  indispensable  to  every  one 
who  would  acquaint  himself  not  only  with  the  principles 
of  the  Italian  but  also  with  hose  of  the  Roman  Art* 
We  may,  in  the  last  place,  mention  Scamozzi,  who  died 
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and  Bertotti,  who  tooV  the  same  name,  and 

a  colleciioji  oF  Palladlo*s  designs,  which  is 

he!cJ  in  esHmation, 

pca-Italico  stylf,  which  had  been  improved  by 
:hi  and  Alberti,  was,  by  Bramanle  and  hisim- 
iccesKors,  made  to  approach  si  ill  nearer  to  the 
:ient  Rome  ;  this  m*KliticaUon  acquired  acer- 
e  of  perfection  in  the  latter  part  of  the  XVth 
r  Ihe  XVIih  century ;  and  from  the  merit  which 

at  a  time  when  Architecture  in  other  parts  of 
t<i  at  a  Very  low  ebb,  rather  than  from  any  pecu- 
exhibitH,  It  has  obtained  amonp  artists  thedis- 
r  the  Cinqite'CCTJio  ntT/k\  from  the  number  of 
in  the  dates  of  most  of  Ihe  works.  Palladio 
tfy  improved  it  by  a  more  strict  adherence  to 
>les  of  the  ancient  Roman  Architecture  ;  and 
rit  of  the  work^i  he  has  executed,  in  a  style 
made  his  own,  he  has  rendered  the  Architect 
ly  that  of  all  Ihe  rest  of  Europe, 
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CHAPTER  IL 


\ieciure  of  Italy  dunng  the  XVth  mid  XVIih 

Centuries, 

azzo  Giraud,  at  Rome^  was  executed  by  B  ra- 
nt tlie  middle  of  the  XVth  century,  and  may  be 
ih  those  which  are  desip^nated  as  bcinif  of  the 
to  style.  It  consists  of  a  ran«^e  of  buildings 
ibout  a  qyadran^le^  249  feet  long",  and  190  feet 
the  entrance  is  by  a  vestibule  in  the  middle  of 
shorter  sides.  I'his,  which  is  47  feet  lonp^  and 
ide,  is  divided  into  three  parts  louf^itudinally 
ws  of  columns,  and  it  leads  into  a  square  court, 
is:  ^^  ^^ch  direction  ;  the  latter  is  surrounded 
:erior  arcade,  about  20  feet  wide,  which  is 
ya  p^roined  vaultinjr,  and  the  faces  of  the  piers 
e  conrt  are  ornamented  with  half-columns.  At 
lity  of  the  court,  opposite  ihe  entrance,  is  a 
26  feet  bng^  and  15  feel  wide,  tlie  sides  of 
adorned  with  pilasters  and  niches.  This  leads 
r  vestibule,  which  is  &3  feel  long  in  the  direc- 
e  short  side  of  the  buildings,  and  '21  feet  wide, 
extremities  of  its  length  ore  terminated  by 
Jrical  niches, 

nt  elevation  exhibits  three  stories^  dl  oF  which 
ated ;  in  the  lower  part  of  the  g^rovmd-story 
of  the  masonry  are  marked  by  horizontal  and 
Tooves*  and  in  the  U|jper  part  by  horizontal 
jnly;  in  the  centre  is  a  Remicircular-beaded 
with  a  horizontal  cornice  abnvi\  and  on  each 
three  square  windows.  In  the  lower  part  of 
d  story  is  a  plain  podium,  and  above  this,  Ihe 
he  masonry  are  marked  by  horizontal  and  ver- 
ves; a  row  of  seven  semicircular- headed  win- 
^ntained  in  this  story,  with  horizontal  cornices 
;m ;  the  archivolts  rest  on  pilasters,  and  the 
are  ornamented  with  sculpture  representing 
I  stems  of  plants.  Between  the  windows,  are 
lilastersof  an  Ortler  resembling  the  Corinthian, 
:  bases  on  hiifh  plinths,  under  which  the  po- 
roken  and  projects  so  as  to  glue  it  the  nppear- 
i  line  of  pedestals  connected  by  walls;  and 
pilasters  is  a  simple  entablature.     In  Ihe  third 


story  there  are  coupled  Corinthian  pilasters,  with  Tuscan  Pui  IV* 
bases  over  those  in  the  second  story  ;  these  also  sland  '-^'^/'^ 
on  !iigh  plinths  placed  above  the  pn>jeclions  of  the 
podium  ;  and  between  the  pairs  of  pilasters,  are  two 
tiers  of  windows,  tlie  lower  rertangiilar,  and  the  upper 
having  semicircular  heads.  These  pilasters  are  crowned 
by  the  entabbture  of  the  building,  the  trize  of  which  is 
occupied  by  blocks  for  the  sujiporl  of  the  cornice.  The 
roof  is  formed  with  sloping  sides,  and  is  covered  by  hollow 
tiles.  The  proportions  of  the  pilasters  are  good,  but 
they  would  now  be  considered  as  having  hardly  sulTi- 
cient  relief  from  the  wall. 

The  front  of  the  Caticellaria,  at  Rome,  also  executed  Cancellaxii, 
by  Bramanle,  is  in  the  same  style,  willi  some  few  ditler-  **  Rome, 
ences.  The  lower  story  contains  mert-ly  a  row  of  plain 
semicircular-headed  windows ;  the  windows  of  the  second 
story  are  placed  low,  and  above  each  is  a  small  cinndar 
recess  with  a  flower  in  its  centre  ;  lliose  of  the  upper 
story  are  of  a  rectangular  form  with  cornices  above,  and 
are  cut  through  the  podium  ;  over  these  are  small  win* 
dows  with  semicircular  bends  inscribed  in  plain  rect- 
angles. The  two  upper  stories  are  ornamented  with 
pilasters  of  the  Corinthian  Order,  disposed  in  pairs,  but 
those  in  each  pair  are  at  a  greater  distance  from  each 
other  than  coupled  columns  or  pilasters  usually  are.  At 
each  angle  of  the  building  a  small  projection  of  the 
facade  lakes  place,  so  that  it  has  Ihe  appearance  of 
lieing  flanked  by  lowers ;  and  in  the  breadth  of  ihe 
projection  are  contained  four  pilasters  having  the  same 
dimensions  and  intervals  as  those  on  the  other  part  of 
the  fa(;ade. 

Bramantc  constructed  several  other  huilding"?,  abo, 
among  which  is  the  Cliurch  of  San  Pietn*  in  I^lontorio, 
a  circular  edifice,  considered  as  one  of  the  Jirst  spe- 
cimens of  the  regular  Architecture  of  that  day.  This 
celebrated  Architect  died  in  the  year  16 1 4. 

In  1454,  that  is  during  ihe  life  of  Bramanle,  the  Pilaiw^ 
Strozzi  Palace,  at  Florence,  was  built  by  Benedetto  da  Stroiti. 
Majano  and  Pollajnolo,  in  a  style  which  resembles  that 
of  Bramante,  but  partaking  in  some  degree  of  the  cha- 
racter of  the  old  Lombard  Architecture.  The  ta^ade  is 
rusticated  from  top  to  bottom,  by  vertical  and  horizontal 
grooves  ;  il  is  divided  into  three  stories,  separated  from 
each  other  by  frizes,  ornamented  with  dentels;  and  the 
whole  is  crowned  by  a  plain  frize,  and  a  bold  cornice,  in 
which  are  both  dentels  and  modillons.  In  the  centre 
of  the  lower  story  is  a  semicircular-headed  doorway* 
and  on  each  side  are  three  rectangular  windows  ;  the 
windows  of  Ihe  upper  story  are  semicircular-headed, 
with  voussoirs,  the  joints  of  which  are  marked  by  grooves; 
each  window  has  half-columns  attached  to  its  sides, 
and  a  column  in  ihe  middle,  ail  of  a  kind  resemlding' 
those  in  the  Norman  editices.  The  two  apertures  of  each 
window  are  crowned  by  semicircular  heads,  which  are 
circumscribed  by  the  outer  semicircle;  and  the  spandril 
between  the  three  curves  is  occupied  by  a  patera. 

The  small  Faraese  Palace,  ae  Rome,  is  a  splendid  PeruMr. 
example  of  the  talents  of  Peruzzi,  wlio  was  eon  tempo-  Paliwo 
rary  with  Bramante,  and   survived  him  twelve   years,  f^^"***** 
The  plan  is  rectangular;  and,  attached  to  the  wall  of  the 
ground-floor  is  a  range  of  Doric  pilasters,  which  surround 
the  building  except  where  they  are  interrupted  in  front 
by  a  superb  loggia  or  portico,  composed  of  five  arches, 
the  spans  of  wjiich  are  equal  to  the   interval  between 
every  two  pilasters,     A  similar  range  of  Doric  [lilastcrs, 
between   the   windows,  surrounds  the   building  on  the 
story  above  the  ground-floor,  and  these  are  remarkable 
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for  being:  more  matsiTe  than  those  io  the  lower  rmsge* 
Between  the  two  stories  are  a  iii^2a«t?ie  or  an  interme* 
(liate  story  with  small  windows  in  front,  and  the  frize 
whicli  surrounds  the  upper  story  is  ornamented  with 
fbstoons  supported  by  Genii  and  candelabra.  The  por- 
tico above-mentioned  ^ves  variety  to  the  edifice  without 
defitroyiii^  the  unity  of  the  composition ;  and  the  profiles 
of  the  mouldings  are  remarkably  elegant. 

The  Mossimi  Palace,  at  Rome,  is  the  last  and  best 
work  of  thin  Architect.  It  is  on  an  irregular  plan,  and 
in  a  confined  situation,  which  prevents  the  upper  part 
of  the  building  from  being  conveniently  seen  by  a  spec- 
tator  in  the  street ;  and  on  tliis  account  the  artist  has 
judiciously  given  it  less  ornament  than  the  part  below. 
The  fuqade  is  nisticated,  and  divided  into  four  stories  ; 
in  the  lowest  is  a  superb  loggia,  the  plan  of  which  is  in  the 
form  of  a  segment  of  a  circle,  convex  towards  the  street ; 
its  ceiling  is  highly  ornamented,  and  there  is  a  hemwy- 
lindrical  recess  at  each  end ;  in  firont  are  two  pairs  of 
coupled  columns,  besides  a  coupled  column  and  pilaster 
at  each  extremity.  The  columns  are  of  the  Doric 
Order,  elegantly  proportioned,  and  crowned  by  an  euta^ 
blature  without  triglyphs  or  mutules ;  they  have  Attic 
bases,  and  the  profiles  of  the  ovolos  in  the  capitals, 
instead  of  being  quadrants,  are  flat  segments  of  circles. 
Fmm  the  loggia  is  an  entrance  through  a  vaulted  cor- 
ridor into  the  cortiie.  In  the  lower  part  of  the  second 
atory  is  a  plain  podium,  over  which  are  seven  rectan- 
gular windows  with  horizontal  cornices  above;  the 
windows  in  the  two  upper  stories  are  square  and  with- 
out ornament,  and  the  building  is  crowned  by  a  hori- 
zoiitiil  cornice  supported  by  mcdillona. 

The  details  of  this  edifice  are  correctly  antique,  and 
every  part  indicates  a  refinement  of  taste  far  beyond 
that  displayed  in  any  other  work  of  the  Age.  The  in- 
teriors of  the  apartments  are  highly  finished ;  some  of 
the  ornaments  resemble  those  on  the  Greek  Tempfes, 
and  others  are  like  those  represented  in  the  paintings  at 
Herctilaneum  and  in  the  Baths  of  Titus.  In  one  apart- 
ment is  a  fire-place,  ornamented  with  fluted  pilasters  on 
each  side,  accompanied  by  consoles  of  equal  height  with 
the  pilasters  ;  above  these  is  an  entablature  with  swelled 
frizey  and  over  it  a  sort  of  sarcophagus  ornament 

The  last  of  the  Florentine  edifices  of  the  kind  we  ars 
now  describing  is  the  Riccardi  Palace,  which  was  exe- 
cuted by  Cosmo  the  Great,  and  nearly  resembles  the 
Strozzi  Palace,  built  probably  a  hundred  years  before 
it.  Its  facade  is  divided  into  three  stories,  of  which  the 
lowest  consists  of  blocks  in  irregular  courses,  some  pro- 
jecting before  others,  and  in  it  is  a  circular-headed  dooiw 
way.  The  second  story  is  rusticated,  but  faced  with 
wrought  stone,  and  in  it  are  seventeen  windows  almost 
close  together,  with  semicircular  heads ;  each  window 
is  divided  into  two  lights  by  a  column,  and  these  have 
also  senr.icircular  heads.  A  high,  plain  face  presents 
itself  above  the  windows  of  this  story,  and  at  the  top  is 
a  dentel  band.  Above  this  is  the  third  story,  of  plain 
stone- work,  with  seventeen  windows  similar  to  those  in 
the  story  below ;  and  the  whole  is  crowned  by  a  boki  and 
beautiful  cornice  resembling  those  of  the  ancient  Roman 
Architecture. 

In  the  buildings  at  Venice  is  exhibited  an  adherence 
to  the  Lombard  style  of  Architecture  after  it  had  been 
every  where  else  abandoned.  The  Palazzo  Cameriinghi 
seejns  to  have  been  one  of  the  latest  works  of  that 
School.  It  is  divided  into  three  stories,  with  a  double 
semicircular-headed  window  in  the  centre  of  each,  and 


on  either  side  of  it  a  single  window  of  the  aaina  kiad;  ; 
the  arched  heads  of  the  windows  rest  on  panelled  pilaa-  v 
ters,  and  the  extremities  of  the  building  are  omameiiled 
with  pilasters  of  a  similar  kind.  To  the  same  dass  mmj 
be  referred  the  facade  of  the  School  of  St.  Mark*  wlikh 
was  built  by  Martin  Lombard!,  but  at  what  time  is  mk» 
certain.  This  is  divided  into  two  stories,  ornaiMaled 
with  Corinthian  pilasters  canning  an  entablature  whkh 
is  broken  over  each ;  between  these,  on  the  aeooad  tici^ 
are  semicircular-headed  windows,  crowned  bysagmcBlal 
or  triangular  pediments :  in  the  lower  story  is  a  semi* 
circular-headed  arch  supported  by  two  columns;  and  on 
each  side  of  the  arch  between  the  pilasters  of  this  slory 
are  panels  filled  with  sculpture  in  bas-relief,  representiiy. 
Architectural  subjects  in  perspective.  The  whole  Aont 
is  crowned  by  semicircular  pediments  of  diflereiit  F 
and  surmounted  by  scrolls  and  statues. 

The  Church  of  San  Salvador  also  partakes  in 
measure  of  the  Lombard  character.  This  is  in  the  fima 
of  a  Latin  cross,  and  has  three  cupolas  in  its  length;  in 
the  interior  the  lower  Order  is  ornamented  with  panelled 
Corinthian  pilasters  supporting  an  entablature ;  abofs 
which  is  a  mezzanine  story  with  semicircular  arches  ia 
front ;  and  from  between  them,  spring  pendentives  whicb 
are  crowned  by  the  domes. 

But  the  edifices  of  Venice  at  length  partook  af  tbslrfa 
change  in  the  general  Architecture  of  Italy  which  arose 
from  the  study  of  the  antique  examples,  and  the  works 
of  Sansovino  contributed  materially  to  the  estabHshawt 
of  the  new  style  in  that  city.    The  Procuraftia  weehi% 
which  constitutes  one  side  of  the  Grand  Piasaa  of  8C 
Mark,  is  an  edifice  probably  of  the  XV th  cenliir|^  aaA 
fbrms  a  good  specimen  of  the  style  of  thai  Age.    lis  fc» 
^ade  is  divided  into  three  tiers  of  arcades  of  semioiiciilsc 
forms,  and  those  of  the  lowest  range  are  aupported  an 
piers ;  the  two  upper  tiers  rest  on  columosy  and  eariK 
arch  is  only  half  as  broad  as  one  of  those  in  the  lower 
tier,  so  that  two  of  them  stand  over  one  of  the  lalieri 
between  the  tiers  are  plain  podia,  and  the  buildisf  is 
crowned  by  an  entablature  with  a  high  friae  in  wUch 
are  circular  apertures.     In  the  small  Piaxaa  ailioiabf 
the  former,  is  the  Libreria  vecchia,  a  work  of  SansoviDOi 
the  facade  of  this  building  consists  of  two  tieis  ef 
arcades,  the  lower  ornamented  with  columns  of  the 
Doric,  and  the  upper  with  columns  of  the  Ionic  Ovtel 
each  range  of  columns  supports  a  heavy,  unbroken  eala* 
blature  with  a  balustrade ;  the  Ionic  colunma  stand  sa 
pedestals  ;  and  in  order  to  diminish  the  maisiitasss  ef 
the  upper  entablature  it  is  perforated  bysuiall  apertures, 
between  which  are  festoons  of  flowers  sopporisd  hf 
Cupids.    In  the  grand  Piazza,  and  at  right  angles  Io  Ikis 
Libreria  vecchia,  is  the  Procuratie  nuove,  in  the  b^sds 
of  which  are  three  Orders,  of  which  the  two  lower  aie 
continuations  of  those  in  the  other  building,  and  wers 
executed  by  the  same  artist ;   but  the  upper  one»  wUeh 
is  of  the  Corinthian  Order,  was  afterward  added  bj 
Scamozzi.    Sansovino  was  born  neariy  at  the  same  tisis 
as  Penizzi,  but  he  survived  the  latter  34  years,  baviag 
attained  the  advanced  age  of  81  years ;  he  died  in  W^ 

San  Michaeli,  though  bom  five  years  after  SansovinOi  Stf* 
died  eleven  years  before  him.  He  distinguished  hia*  ^ 
self  by  various  works  with  which  he  adorned  VePOB% 
and  of  his  mansions  the  best  is,  probably,  the  FaUtfSS 
Pompei ;  in  the  facade  of  this  building  there  are  tws 
stories,  of  which  the  lower  is  nisticated,  and  contains  a 
doorway  and  windows  with  semicircular  heads,  ow 
which  is  a  balustrade ;  the  upper  story  contains  she 
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windows  of  a  similar  farm,  bul  the  piers  between  them 
arc  omarnented  willi  eight  attached,  three-qnarier  co- 
lamns  of  the  Doric  Order,  whidi  support  a  bold  and 
continuous  entabTatyre. 

The  frontispiece  of  the  Piazza  dei  Signuri,  at  Verona, 
another  of  his  works,  consists  of  a  semicircular  arch 
Bpring-tng^  from  imposts  ;  on  each  side  are  two  fluted 
lonrc  hair-columns  with  Corinthian  bases.  The  enta- 
blature is  broken  over  the  two  extreme  colnmns,  and 
tbe  part  over  the  arch  and  the  adjacent  columns  is 
crowned  by  a  pediment.  The  same  artist  built  the 
Castello  St,  Andrea,  on  an  island  at  Venice,  to  form  a 
;  »ort  of  water-gate  to  the  fortifications.  It  consists  of 
three  arches,  having  half-columns  attached  to  the  piers, 
and  at  each  extremity  is  a  colnmn  and  pilaster  coupled, 
of  which  the  latter  forms  the  quoin  of  the  huildingr.  The 
columns  as  well  as  the  piers  are  rusticated,  and  the 
fonDCT  support  a  welKproportioned  Doric  entablature 
with  trrg;lyphs  in  its  frize.  A  curiam,  which  is  con- 
oected  with  the  arcade,  is  crowned  by  a  parapet,  and 
liaa  casemates  on  a  level  with  the  water,  which  comes 
up  to  the  g^ate. 

The  Palazzo  di  T.  so  named  from  it?  shape,  at  Mantua, 
may  be  considered  a  fair  specimen  of  the  works  of  Julio 
Romano,  who  lived  durinp:  the  first  half  of  the  XVIlh 
century.  Its  fai^ade  is  divided  into  two  stories^  of  which 
the  lower  is  merely  a  nLsiicated  basement  with  semicir- 
cular^headed  arches.  In  the  centre  of  the  upper  or 
principal  story,  is  a  portico  containing^  four  g-roups,  each 
Consistincj  of  four  cohimns,  two  in  front  ami  two  in 
depth  ;  these  support  imposts  from  which  spring*  three 
semicircular  arches,  and  above  these,  is  a  gfeneral  pedi- 
ment to  the  portico.  In  each  winn;^  of  the  building  are 
three  rectangular  recesses,  of  which  Ihe  one  nearest  the 
portico  on  each  side  contains  four  columns,  the  nett 
on  each  side  three  ;  and  the  last  on  each  side  two  ; 
the  interval  of  the  centre  columns  in  the  recesses  nearest 
tlie  portico  is  covered  by  a  semicircular  arch,  and  above 
these  is  a  g^eneral  horizontal  entablature  to  the  whole 
building'. 

The  grouped  columns  give  to  this  edifice  a  singularity 
to  appearance,  which  is  increased  by  an  mstance  of 
cicpraved  taste  in  making  some  parts  of  the  Doric  en- 
tablbture  lower  than  the  others  ;  in  consequence  of 
which  it  appears  as  if  part  of  the  edifice  had  sunk,  and 
thua  the  perception  of  stability,  so  essential  to  archi* 
tectonic  beauty  and  fitness,  is  wanting. 

The  interior  of  the  Cathedral  of  Mantua  was  also 
executed  by  this  Architect,  JL  is  divided  into  seven 
aisles,  separated  from  each  other  by  columns;  the 
central  and  the  two  outer  divisions  are  covered  by  flat 
JT>ofs,  and  the  others  by  hemicyiindrtcal  vaults.  The 
central  division  is  separated  from  that  ne\t  to  it  on  each 
I  side  by  a  range  of  fluted  Corinthian  columns,  supporting 
alt  entablature;  above  this,  is  a  tier  of  piiaslers,  carrying 
also  an  entablature,  which,  as  well  as  the  former,  is 
unbroken,  and  the  whole  is  crowned  by  an  elegant 
dome. 

As  specimens  of  the  Taste  of  Michael  Angelo  Buona- 
rorti  in  Architecture  may  be  mentioued.  <ir?t,  the  Church 
of  Santa  Maria  dejrli  Angeli,  which  he  formed  in  the 
prfticipal  hall  of  the  Baths  of  Dioclesiein,  at  Rome,  and 
wfiich  is  remarkable  for  its  grandeur  and  simplicity.  The 
entrance  is  in  the  centre  of  one  of  ihe  long  sides,  through 
the  ancient  circular  vestibule;  and  both  those  sides, 
I  which  were  originally  open,  are  filled  up  and  adorned 
I     Witb  Composite  columns,  extending  firom  the  pavement 


to  the  springing  of  ihe  groined  vaulting  ;  some  of  these    part  IV* 
ore  antiques,  and  the  others  have  been  formed  in  imita-  '^— s^-^^ 
tion   of  them.     The  Capella  dei  Depositi,  at  Florence, 
is  a  work  of  the  same  artist;  this  is  a  square  building 
with  a  hemispherical  dome  supported  on  peinleu lives. 

The  present  Campidoglio,  at  Rome,  tbe  site  of  the  Cflm[)ido- 
ancient  CapitoJ,  is  occupied  by  buildings  for  which  M.  glio. 
Angelo  gave  the  general  plan*  and  some  of  which  ere 
sufjposed  to  have  been  executed  under  his  direction. 
The  buildings  are  disposed  on  three  sides  of  a  trapezoid 
about  a  platform,  to  which  there  is  an  ascent  by  an  in- 
clined plane,  about  177  feet  long,  26  feet  wide  at  the  foot, 
and  37  feet  wide  at  the  top  ;  on  each  side  of  the  ascent 
is  a  balui^tradei  and  at  the  top  are  two  pedestals  «up* 
portinfjf  statues  of  Castor  and  Pollux  ;  on  the  right  and 
left  of  these  is  a  balustrade,  with  pedestals  at  intervals 
along  it«  containing  statues  and  trophies.  Tbe  platfuim  is 
2^  feet  long,  134  feet  wide  at  the  end  next  to  the  inclined 
plane,  and  182  feet  wide  at  the  opposite  end,  and  is 
elevated  about  40  (Vet  above  the  level  of  the  neighbour^ 
ing  Btreet.s.  In  the  centre,  is  an  equestrian  statue  of 
Marcus  Aurclius  in  antique  bronze.  On  each  side  of  the 
platform  is  a  grand  Museum,  and  in  front  is  the  Ptilace 
of  the  Senator  of  Rome.  Tbe  lasl-mimed  building, 
which  there  is  great  reason  to  believe  to  be  the  work  of 
M.  Angelo,  is  of  a  rectangular  form,  and  its  fa<;ade  is 
decorated  with  a  majestic  Order  of  attached  Corinthian 
pilasters  rising  from  a  lofty  basement,  and  supporting 
an  entablature  which  is  crowned  by  a,  b[ilustrade.  This 
fa<jade  is  remarkable  for  its  purity  and  sitnplicity,  and 
appears  to  advantage  when  contrasted  with  those  of  the 
neighbouring  buildings,  which  are  also  ornamented  with 
Corinthian  pilasters  and  ball-columns,  but  mounted  on 
pedestals.  The  height  of  tbe  Order  above  the  base- 
ment is  divided  into  two  stories  ;  the  ascent  to  the  lower 
is  by  steps  on  the  right  and  leil  hand,  which  meet  in  the 
centre  where  the  doorway  is  situated  ;  and  below  this  is 
a  fountain.  Between  the  central  building  and  tlic  left- 
hand  Museum,  is  an  ascent  by  a  tbglit  of  steps,  about  100 
feet  long  and  48  feet  6  inches  broud,  to  an  arcade  forming 
the  side  entrance  to  the  Church  of  Axa  Casli.  On  tbe 
right  hand  a  similur  flight  leads  to  private  dwellings  on 
the  site  of  the  Tarpeiau  rock.  On  tl;e  right  and  left  band 
of  the  Senators  Palace  is  a  descent  by  a  flight  of  steps 
leading  to  the  great  Forum,  and  the  former  flight  is  sup- 
posed to  coincide  with  the  ancient  Clivut  Capiiolinm, 

The  great  Farnese  Palace,  at  Rome,  which  was  built  p^jg.^^ 
by  San  Gallo  and  Vignola,  both  of  whom  lived  during  pamese,  by 
the  XVUh  century,  is  a  rectangular  building  2^B  feet  San  G»Uo 
long,  170  feet  wide,  and  177  feet  high  from  the  ground  andViguol*. 
to  the  top  of  the  cornice  ;  and  its  general  plan  resembles 
that  of  the  Palazzo  Giraud  before  mentioned.  The  prin- 
cipal fac;4de  is  one  of  the  most  majestic  in  the  world,  pre- 
senting to  the  eye  one  unbroKen  mass,  which  is  crowned 
by  a  noble  frize  and  cornice ;  it  consists  of  three  stories* 
which  are  separated    by  horizontal  bands  filled    with 
sculptured  foliage.    The  windows  of  the  lowest  story  are 
rectangular,   with  simple  arihitraves,  and  surmounted 
by  horizontal  cornices  supported  by  corbels ;  those  iti 
the  second  story  are  also  rectangular,  but  those  in  the 
upper  slory  have  semicircular  beads,  and  the  windows 
in  both  these  tiers  are  crowned  by  pediments,  the  entabla- 
tures of  which  are  supported  by  columns.  The  doorway 
has  a  semicircular  head  with  voussoirs  ;  the  angles  of 
tbe   building  and  the  wall   between  the  doorway  and 
nearest  windows  are  rusticated. 

The  faces  of  tile  building  within  tlie  cortiU  contain 
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three  Orders  of  columns,  the  lowest  Doric  and  the  second 
Ionic  ;  both  of  these  support  entablatures,  and  between 
the  cohimiis  are  semicircular  arches  springinj^  from  im- 
posts on  the  piers ;  the  upper  Order  is  Corinthian,  and 
in  the  intervals  of  its  columns  are  rectangular  windows. 
Between  the  second  and  upper  stories  are  mezzanine^ 
with  small  square  windows  towards  the  court. 

We  conclude  our  account  of  the  Italian  edifices  of 
this  Age  with  a  description  of  the  Cathedral  of  St. 
Peter,  at  Rome,  which  may  fairly  be  considered  as  the 
most  ma^i^nificent  building  in  the  World,  and  the  noblest 
monument  of  the  science  of  the  Italian  Architects.  This 
edifice  was  built  on  the  site  of  the  Church  which  had 
been  dedicated  by  Constantine  to  the  same  Apostle ;  it 
was  begun  during  the  Pontificate  of  Julius  I. ;  was 
carried  on  by  contributions  from  all  Europe ;  was  the 
subject  of  anxious  solicitude  to  twelve  succeeding 
Popes  ;  occupied  the  talents  of  as  many  Architects 
during  more  than  one  hundred  years;  and  it  now  remains 
the  boast  of  the  Christian  World. 

The  interior  has  the  form  of  u  Latin  cross,  the  whole 
length  of  which,  from  East  to  West,  is  735  feet,  and  its 
breadth  510  feet.  The  interior  breadth  of  each  arm  of 
the  cross  is  75  feet,  except  of  that  which  forms  the  nave, 
which  is  90  feet.  At  the  intersection  of  the  arms 
are  the  four  great  piers  on  which  the  dome  is  supported. 
Four  aisles,  each  50  feet  broad,  at  right  angles  to  each 
other,  and  intersecting  the  four  arms  of  the  cross  also 
at  right  angles,  separate  those  piers  from  the  exterior 
walls  of  the  Church. 

The  piers  support  four  semicircular  arches,  the  crowns 
of  which  are  at  the  height  of  200  feet  from  the  pavement, 
and  on  them  is  built  a  cylindrical  wall,  70  feet  high,  and 
150  feet  ill  diameter  internally;  this  is  perforated  by  win* 
dows  with  rectilinear  or  circular  pediment  heads  both  on 
the  interior  and  exterior ;  between  which  are  coupled 
Corinthian  columns  carrying  an  entablature  broken  over 
each  pair  of  column^.  The  top  of  the  wall  rises  20  feet 
above  the  entablature  of  the  columns,  and  from  it 
springs  the  great  dome;  this  is  double,  consisting  of 
two  shells,  of  which  that  on  the  exterior  is  of  a  spheroidal 
form,  170  feet  in  diameter  externally,  and  100  feet  high 
from  its  foot  to  the  level  of  the  base  of  the  lantern.  The 
interior  dome  is  also  spheroidal,  but  flatter  tlian  the 
other,  its  internal  diameter  being  140  feet,  and  its 
height  77  feet ;  and  these  domes  are  connected  by  sixteen 
ribs  of  masonry  formed  in  vertical  planes.  The  lantern 
is  40  feet  high,  and  above  it  is  a  small  spire  terminating 
in  a  ball  and  cross.  Three  tiers  of  windows  are  formed 
about  the  circumference  of  the  outer  dome,  and  the 
extrados  of  the  other  is  worked  in  steps  for  the  conve- 
nience of  ascent.  The  height  of  the  building  from  the 
pavement  to  the  top  of  the  lantern  is  440  feet. 

Along  the  whole  of  the  Western  extremity  of  the 
Church  is  a  porch  50  feet  wide,  separated  from  the  nave 
by  a  wall  in  which  are  five  doorways,  opposite  to  as  many 
others  in  the  fu<^ade.  The  nave  is  divided  into  three 
parts  or  aisles  by  massive  piers  ornamented  with  pilas- 
ters, and  supporting  arches  in  the  direction  of  the  length 
of  the  building.  A  Chapel  is  formed  on  each  side  of 
the  nave,  where  the  latter  joins  the  transept ;  they  are 
rectangular  on  the  plan,  and  covered  by  spheroidal 
domeH  similar  to  the  principal  one.  These  domes  stand 
upon  octagonal  walls  ornamented  with  pilasters;  their 
height  from  the  pavement  to  the  base  of  the  lantern  is 
250  feet,  and  their  interior  diameter  50  feet. 

The  Western  extremity  of  the  Church  presents  a 


facade  adorned  with  half-columns  and  pilasters;  its 
whole  length  is  425  feet,  and  its  height  125  feet  from 
the  pavement  to  the  top  of  the  entablature  of  the  co- 
lumns ;  within  this  height  are  included  two  sloriest  aod 
above  the  entablature  is  another  story  50  feet  high,  which 
is  crowned  by  a  balustrade.  Over  the  four  central  odt 
lumns  is  a  pediment  and  the  entablature  on  each  side  is 
broken  vertically  into  three  parts.  Between  those  co- 
lumns is  the  principal  entrance  which  has  a  horisontal 
head  ;  on  each  side  of  it  is  a  small  one  with  a  semicir- 
cular head,  and  further  to  the  right  and  lefl  are  two  oilier 
grand  entrances  similar  to  that  in  the  centre.  At  the 
extremities  of  the  porch  are  two  square  wings  prGJeding 
beyond  the  side  walls  of  the  building  and  crowned  by  its 
general  entablature,  and  in  each  side  of  these  wings  is  ft 
mngnificeiii  doorway  with  a  semicircular  head. 

Before  this  tiiqade  of  the  Church,  is  a  trapezoidal  area 
400  feet  long,  and  having  its  greatest  breadth  equal  to 
that  of  the  whole  front ;  this  is  bounded  on  each  side  by 
a  corridor,  from  the  Western  extremity  of  which  pro- 
ceeds a  semicircular  colonnade,  and  these  two  colonnades 
form  part  of  the  periphery  of  an  oval  area,  650  feet  long 
from  North  to  South,  and  500  feet  wide  from  East  to 
West. 

Under  the  centre  of  the  dome  is  a  magnificent  boUflh 
chino,  or  canopy,  of  a  square  form,  executed  in  bion»; 
and  120  feet  high,  covering  the  Grand  altar. '  The  upp« 
part  is  supported  by  four  columns  of  tlie  Composite 
Order  resting  on  marble  pedestals;  the  columns  am 
formed  so  as  to  appear  twisted,  and  are  chnnndledis 
spiral  grooves  as  fur  from  the  bases  as  one-third  cf 
their  height;  the  remainder  of  the  shafl  is  omamenttJ 
with  laurel  leaves  and  figures  of  boys,  and  aboYS  thp 
canopy  are  four  great  figures  of  angels  standing  Ofer 
the  columns. 

According  to  the  original  design  of  Bramante,  the  pIsB 
of  the  whole  Cathedral  was  to  be  in  the  form  of  a  Latin 
cross,  and  as  such  he  commenced  the  building,  in  1500; 
afler  his  death,  Jocondo,  Julian  San  Gallo,  and  Ba4)hael 
were  employed  in  increasing  the  magnitude  of  thepieis 
which  were  to  support  the  dome  :  subsequently  it  was 
proposed  by  Peruzzi,  Antonio  San  Gallo,  and  Micfcad 
Angelo,  to  change  the  form  of  the  plan  for  that  of  a  Greek 
cross,  and  under  the  direction  of  the  two  former,  the  body 
of  the  Church  was  completed,  and  the  dome  commenced; 
the  latter  was  chiefly  employed  in  embellishing  the  dooie 
with  paintings.    Sundry  additions  were  madebjLigono 
and  Vignola,  and,  in  1590,  the  dome  was  completed  by 
Fontana.  Twenty  years  afterwards  the  nave  and  Western 
fa9ade  were  built  by  Carlo  Moderna;  and  the  building, 
which  may  now  be  said  to  have  been  finished,  agun 
assumed  the  form  of  a  Latin  cross.     The  colonnadef 
were  built  by  Bernini,  in  1721,  that  is,  about  ahondred 
years  aflerward. 

The  passion  for  dividing  large  masses  into  an  isr  Drf^ 
finite  number  of  small  parts,  and  an  inattention  to  the  ^^ 
principles  of  sound  Taste  which  require,  in  a  work  in-  ^^ 
tended  to  inspire  sublime  emotions,  that  with  its  msg-  bdi 
nitude  it  should  possess  a  certain  simplicity  of  form,  are 
both  remarkably  exhibited  in  this  splendid  edifice.  The 
exterior  and  interior  surfaces  of  the  walls  have  so  many 
vertical  divisions,  and  are  so  covered  by  columns  and 
pilasters,  as  to  form  innumerable  angles  which  distract 
the  attention  of  the  spectator,  and  impede  the  conception 
of  the  general  plan  of  the  building. 

The  haste  with  which  some  parts  of  the  walls  weis 
erected  prevented  the  Architects  ffom  taking  suflEicicst 
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pains  to  secure  Ihdr  stability ;  from  want  of  attention  to 
Oic  foundation,  and  from  the  unequal  settlings  of  itu*  ma- 
sonry, several  considerable  fractures  soon  made  their 
Appe'*irance ;  the  repair  of  which  has  Iniig  exercised  the 
ingenuity  of  the  Ilaliauorlists;  m\d  to  prevent  the  dome 
from  giving-  way  by  its  lateral  thrust  towards  the  exte- 
rior. Van  Vitelh,  in  1743,  caused  it  to  he  surrouuded  by 
Ibitr  hoops  or  chains  of  iron  imbedded  iu  itie  masoi^rv. 

The  impressiun  made  ou  the  miud  of  a  spectator  on 
entering  St.  Peter's  Church  is,  that  its  apparent  magni- 
tude is  less  than  itii  dimensions  seem  to  indicate  ;  the 
cause  of  which  deception,  according*  to  Moniucla,  is  the 
satall  number  of  priucipul  parts  into  which  the  Church 
is  divided,  and  the  g^reat  man^nitudc  of  the  ornaments, 
particularly  the  hg^ures.  wliich  serve  as  appendages  to 
those  partH.  And  the  same  Writer  observes,  in  bis  Phi- 
lo9oph  ica  t  Recreaiiom^  ihni  if  the  number  of  aisles  in  the 
nave  had  been  greater  than  three,  and  the  arches  sup- 
ported on  groups  of  columns,  instead  of  piers,  the  edifice 
would  have  a[>peared  much  larg-cr.  The  effect  which 
should  be  produced  by  a  dome  of  such  inag-nitude  is 
here  also  considerably  diminished ;  in  the  interior,  be- 
cause it  is  not  seen  till  the  spectator  lias  passed  the  nave, 
which  causes  it  to  appear  a  siibordinate  part  of  the 
building ;  and  on  tlie  exterior,  by  the  great  projection 
of  the  body  of  the  Church,  which  prevents  the  spectator 
from  getting  a  good  view  of  it. 

The  Architecture  of  Italy  during  the  XlVih  and  early 
part  of  the  XVth  century  is  chiefly  exhibited  in  the  Pa- 
latial buildings  which  adoni  its  cities.  At  first,  plain 
and  massive,  like  fortresses,  they  subsequently  acquired 
a  great  degree  of  lightness  and  elegance.  The  mansion 
of  an  Italian  Nobleman  consisted  of  a  suite  of  buildings 
surrounding  an  open  coriile,  a  disposition  rendered  ne- 
cessary by  the  impossibility  of  extending  the  whole 
building  in  a  line  where,  as  in  cities,  frontage  is  scarce. 
The  edifice  was  divided  into  three  or  more  stories,  and 
occasionally  into  two  ;  the  fa<;ade  of  the  lower  story  w  as 
generally  a  rusticated  wall  pierced  by  arches  or  by  win- 
dows with  horizontal  or  semicircular  heads ;  the  piers 
were  sometimes  strengthened  or  adorned  with  three- 
quarter  columns  attached  to  their  fronts, and  having  their 
shaAs  apparently  interrupted,  at  intervals,  by  cubical 
blocks  of  masonry  representing,  in  an  nnwrought  state, 
parts  of  the  mass  of  stone  from  whence  the  coUuun  is 
supposed  to  have  been  formed.  Sometimes  the  upper 
Mories  are  also  rusticated  and  decorated  with  columns  si- 
milar to  those  below;  but  occasionally  the  Ionic  andCorin- 
tli tan  Orders  are  employed  over  a  rustic  basement  without 
columns;  in  which  case  those  above  present  by  their  deli- 
cacy an  unnatural  contrast  with  the  style  ofthe  lower  part 
of  the  faqndc.  Horizontal  entablatures,  often  loaded  with 
heu\7  ornaments,  divide  the  stories,  ami  crown  the  whole 
edifice  ;  the  height  ofthe  architrave  ofthe  upper  Order 
seems  to  have  been  made  proportional  to  I  hat  of  the 
Order  itself;  but  the  frize  nud  cornice  proportional  to 
the  whole  bnikling  considered  as  an  Orders  and  tliis  was, 
perhaps,  intended  to  enable  the  artist  to  give  that  great 
projection  and  consequent  boldness  to  the  cornices  which 
are  so  much  admired  in  the  Italian  editicefs.  In  the  same 
Ag^e  we  find  a  frequent  employment  of  the  mezzanine 
stories,  or  suites  of  apartments  of  low  elevation  between 
two  principal  stories;  a  disposition  which  afterward 
became  very  common  in  Italy,  and  extended  thence  to 
other  parts  of  Europe,  where  it  la  stil!  practised ;  and 
though  the  good  effect  of  the  tier  of  small  windows  m  a 
facade  has  been  questioned,  it  must  be  admitted  that  in 
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some  cases  it  adds  greatly  to  the  beauty  of  the  elevation  ; 
such  apartments  have,  moreover,  the  merit  of  great  con-  ' 
venience  in  the  interior  of  a  building. 

The  rustication  of  the  masonry  conveys  an  idea  of 
great  strength,  wiili  a  degree  of  rudeness  not  inappropri- 
ate to  the  substructure  of  a  building  ;  but  iu  the  works 
of  this  Age  it  is  earned  too  far.  inasmuch  as  we  frequently 
find  the  joints  ofthe  most  slendpr  piers  and  of  the  co- 
lumns, even  those  of  the  delicate  Ionic  Order,  marked  in 
the  same  way*  vvhich  not  only  weakens  the  s halls,  but 
takes  away  the  beauty  arising  from  the  view  uf  their 
smooth  surfaces. 

In  the  public  edifices,  the  style  of  Italian  Archi- 
tecture during  the  XVIth  century  seems  to  have  been 
borrowed  from  that  of  the  works  executed  during  the 
later  period  of  the  Roman  Empire,  particularly,  it 
bears  some  resemblance  to  the  ornamental  parts  ot 
the  edifices  ai  Spalatro  and  Balbec.  Tiie  Porta  dt 
Veneziu,  at  Padua,  may  serve  as  an  example.  This  is 
a  semicircular  gate  with  coupled  columns  on  each  side 
resembling  those  of  the  Corinthian  Order,  with  Attic 
bases;  each  pair  stands  on  a  common  pedestal,  and 
these  are  supported  on  consoles.  At  a  distance  from 
these  and  on  each  side  of  the  arch  is  another  pair  of 
coupled  columns,  and  the  interval  between  each  pair  is 
occupied  by  a  semicircular  niche  with  a  [lilasler  on  each 
side.  From  the  wall  behind  the  columns  projects  a  pi- 
laster, the  breadth  of  which  is  equal  to  thot  of  the  two 
columns;  in  the  face  o^  this  pilaster,  is  a  broad  panel; 
and  at  t!ic  top,  the  angles  ofthe  pilaster  are  ornamented 
with  foliage  like  that  in  the  capitals  ofthe  columns. 

In  the  fa<jadcs  of  the  Churches  erected  in  this 
Af^e  are  gfcnerally  two  porticos  or  tiers  of  columns 
one  above  another ;  and  the  upper  tier  is  crowned 
by  a  pediment :  the  lower  portico  is  extend  etl  on  each 
side  beyond  tliat  above,  on  account  of  the  side  aisles, 
the  roofs  of  which  are  not  so  high  as  that  of  the 
central  division  of  the  nave,  and  each  flank  of  the 
upper  portico  is  sometimes  supported  by  a  great  scroll 
or  volute,  in  a  plane  parallel  to  the  face  of  the  building ; 
this  must  have  been  intended  to  serve  as  a  buttress,  but 
it  forms  an  absurd  member  when  applied  to  a  work  exe- 
cuted in  masonry.  A  capricious  taste  is  often  exhibited 
in  Churches  of  this  period  mingled  with  that  which  cha- 
racterises the  best  works  of  a  later  day.  In  tlie  Capella 
Pclegrini,  at  Verona,  which  is  a  cylindrical  building  co- 
vered by  a  hemispherical  dome,  are  columns  disfigured 
by  spiral  flutiugs,  yet  the  interior  ofthe  cupola  and  the 
Order  which  carries  it  are  two  of  the  most  beautiful  Uiinga 
of  their  kind  in  existence.  The  upper  portico  of  the 
Church  of  Santa  Maria  in  via  lata,  at  Rome,  consists  of 
four  Composite  columns  supporting  a  pediment,  the  ho- 
rizontal entablature  of  which  is  interrupted  over  the  two 
middle  columns,  and  a  semicircular  arch  is  formed  cutting 
the  tympanum  ofthe  pediment ;  yet  the  columns  of  both 
the  lower  and  upper  portico  are  well  proportioned,  and  a 
high  podium  between  the  Orders  gives  to  the  fa^-ade  a 
fine  effect.  The  Church  del'  Carignauo,  at  Genoa,  ex- 
hibits an  example  of  a  well-arranged  p'an,  while  the 
proportions  of  the  Order  employed  on  the  exterior  are 
bad.  The  plan  has  the  figure  of  a  vast  Greek  cross 
with  the  principal  dome  over  the  intersection  ;  in  each 
rentmnt  space,  between  the  arms,  is  another  cross,  con- 
necting those  arms,  so  as  to  permit  a  vista  quite  through  ; 
and  the  centre  of  each  of  these  crosses  forms  a  Chapel 
wliich  is  covered  by  a  small  dome.  The  ancient  houses  of 
the  Genoese  Nobility  had  their  fronts  ornamented  with 
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Aralkitse  parallel  stripes  of  black  and  white  marble,  alternately  dis- 
posed ;  but  most  of  these  have  disappeared,  and  the  more 
modern  Palaces  are  faced  with  stucco,  which  is  frequently 
painted  in  fresco :  some  of  the  Churches  of  Genoa,  how- 
ever, retain  the  different-coloured  stripes,  and  prove  how 
much  this  strange  kind  of  embellishment  must  have  been 
once  esteemed  in  that  part  of  Italy. 
lulisn  Al-  All  the  riches  of  Art  have  been  displayed  in  the  Altars 
^v**  of  the  Italian  Churches ;  according  to  Milizia,  each  is  a 

mountain  of  columns  supporting  only  pediments  of  fan* 
tastical  forms,  which  serve  but  to  harbour  dust  and 
spiders'  webs ;  every  sort  of  precious  marble  is  employed 
aaad  covered  with  gilding,  but  the  Architecture  and  the 
ornaments  are  equally  devoid  of  taste.  This  reproach 
is  applicable  even  to  those  Altars  which  are  disposed  in 
recesses  in  the  interior  of  the  Church ;  when  placed  under 
the  dome  or  in  the  choir  they  are  further  attended  with 
the  disadvantage  of  interrupting  the  view  and  diminishing 
the  apparent  length  of  the  edifice,  and  this  is  particulariy 
the  case  with  the  High  Altar  in  St.  Peter's  Church,which 
we  have  already  described,  fint  though  these  observa« 
tions  apply  to  the  generality  of  the  Italian  Altars,  it  must 
be  admitted  that  there  are  some  which  possess  a  certain 
degree  of  elegance  and  classical  taste,  and  among  them 
nay  be  named  those  which  Palladio  has  disposed  along 
the  skies  of  the  Church  of  the  Redeemer,  at  Venice. 

The  monumental  edifices  of  Italy  which  have  been 
executed  since  the  levival  of  Roman  Architecture  are 
deserving  of  notice  in  this  place.  At  Bologna  is  a 
earious  one  consisting  of  nine  columns  raised  on  a  square 
plan  and  carrying  a  floor,  on  eadi  side  of  which  are 
pillars  supporting  tliree  Gothic  arches,  and  the  whole  is 
crowned  by  a  pyramidal  spire :  at  each  of  the  four  angles 
of  the  wall  is  a  Roman  oreille,  and  within  the  space 
enclosed  by  the  arches  was  the  sarcophagus.  In  the 
Monuanetdi  ddla  Tomsana  are  given  delineations  and 
descriptions  of  Tombs,  chiefly  found  in  Rome,  Venice, 
and  Tuscany,  which  appear  to  be  works  executed  in 
the  XVIth  century :  they  consist  of  b  sarcophagus  on 
which  is  a  recumbent  statue  of  the  deceased,  and  about 
this  are  columns  or  pilasters  supporting  an  ornamented 
entablature,  above  which  is  a  semicircular  or  semiellip* 
tical  panel  surrounded  by  a  scroll  and  containing  a 
sculptured  representation  of  the  infant  Jesus  in  the 
arms  of  his  mother.  The  tomb  of  the  Scaligeri,  erected 
in  the  XVIIth  century,  at  Verona,  is  probably  an  imi- 
tation of  some  of  those  which  were  executed  in  the  pre- 
ceding Age :  it  consists  of  a  hexagonal  floor  supported 
by  piers  without  arches  and  carrying  the  sarcophagus  ; 
above  this  is  a  rich,  open  canopy  of  a  hexagonal  form, 
with  pointed  arches  supported  on  twisted  columns,  and 
the  whole  is  crowned  by  a  frustum  of  a  pyramid  sup- 
porting an  equestrian  statue,  and  ornamented  with 
tabernacles  at  the  angles.  Round  the  base,  is  a  low 
hexagonal  wall  with  tabernacles  at  the  angles,  supported 
by  square  piers. 

The  Fountains  of  Rome  exhibit  some  grand  designs 
representing  the  facades  of  mansions  or  Triumphal 
Arches,  and  the  water,  gushing  through  apertures  in  the 
buildings,  is  received  in  a  reservoir  at  the  foot  The 
facade  of  the  Fountain  of  Trevi  consists  of  a  centre  and 
two  wings  ornamented  with  Corinthian  columns  bearing 
an  entablature  and  an  Attic  above ;  the  whole  standb 
upon  a  plain  basement,  in  front  of  which  is  a  mass  of 
rock-work,  and  over  this  the  water  pours  from  under  a 
statue  of  Neptune  in  a  recess  formed  in  the  centre  of 
the  facade  ;  the  reservoir  below  is  of  white  marble,  and 
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there  is  a  deaeent  tothe  water  byaflSghtof  stepaof  die 
same  material.  Upon  the  rock«work  mve  figaraa  iadil^  i 
ferently  sculptured,  and  the  rode  forms  of  tiie  tamimmh 
at  the  foot  of  the  building  does  not  accord  with  tlia^|»- 
licacy  of  the  Corinthian  Order  aboiva.  The  FoamaiH 
deli*  aqua  Felice  and  dell'  aqua  Paolo,  boilt  ertgafwd 
by  Dominico  and  GKovanne  Fontana,  have  eadu  is  Anal; 
three  semicircular-headed  arches  between  Ionic  rolii— 
which  support  an  entablature  and  two  Attica  crowBed 
by  a  segmental  pediment ;  the  first  of  theae  ia  ■tualad 
on  the  Viminal  hill,  and  is  supplied  by  the  AqnaCSaalb^ 
the  other  crowns  the  Janiculum.  Both  elevatiooa  u% 
meagre  and  ill  adapted  to  their  destinations.  ThaCvIri 
dell'  aqua  Julia,  near  Rome,  is  a  more  appcoprMla  edi- 
fice; the  front  is  ornamented  with  pilasters,  beuHgoi 
entablature,  and  between  them  are  thvee  hemJcyiwM 
eal  recesses;  the  two  extreme  are  occapicd  qr  to* 
phies,  and  the  third  contains  a  statae  on  a  ] 
above  the  entablature  is  an  Attic  with  an 
and  the  whole  stands  on  a  lofly  plain  baiement,  in  i 
are  numerous  small  apertures  for  the  paaaage  af  As 
water  to  the  reservoir  in  front 

Vignola,  in  his  TreatiMe  on  Archileehtre^  haa  aiodMM  1W: 
the  Roman  Orders,  and  given  them  a  oonsidciaUa  4^^ 
gree  of  lightness.     His  Tuscan  column  is  7.ft  diaBSlaS|^ 
high,  including  the  base  and  capital,  berth  of  which  n^Mi 
semble  those  in  the  Vitruvian  example  ;  the  SnaaMmpA 
of  the  ahafl  is  one-sixth  of  the  lower  diameter,  or  the  dit 
ferenoe  of  the  semidiameters  is  ^  of  the  length  af  Ihi 
shaft    The  height  of  the  arehitrave  ia  0.417  diaMm 
of  the  frize  is  0.&S3  diameter,  and  of  the  comiee  istJIV 
diameter,  consequently,  the  height  of  the  whole  cal^ 
blature  is  equal  to  1  of  the  height  of  the  colanm.   Ik 
projection  of  the  corona  from  the  axis  of  the  oolaamli 
equal  to  one  diameter. 

He  makes  the  height  of  his  Doric  column  equal  (ocidtt 
diameters,  including  the  base  and  capital,  each  of  wwdl 
he  mbktis  equal  to  half  a  diameter.  The  base,  in  some 
examples,  consists  of  a  plinth  and  torus,  and  in  othdih 
of  the  Attic  kind;  the  capital  consists  of  an  abacus  sad 
an  ovolo,  the  profile  of  which  is  in  the  form  ofaqusdnat 
of  a  circle;  this  member  is  either  plsdn  or  sculptnrei 
and  below  it  are  fillets  and  a  hypotrachelion,  which  if 
separated  from  the  shaft  by  an  astragal.  The  dimimi- 
tion  of  the  shaft  is  equal  to  one-sixth  of  the  lower  dis* 
meter,  and,  consequently,  the  difference  of  the  semiifis- 
meters  is  ^  of  the  length  of  the  shafl.  The  heigfatof 
the  architrave  is  made  equal  to  half  a  diameter,  sod  the 
frize  and  cornice  each  equal  to  three-quarters  of  s  dia- 
meter ;  consequently,  the  whole  entablature  b  one- 
quarter  of  the  height  of  the  column.  The  centres  of  W* 
triglyphs  correspond  with  the  axes  of  the  columns ;  tbe 
metopes  are  square  and  ornamented  with  ox-hesdior 
trophies.  His  cornices  have  great  projection,  but  in  thii 
member,  the  examples  he  has  given  differ  from  eaek 
other  ;  under  the  corona  of  some  are  high  mutules  with 
horizontal  soffits,  and  guttae  below  ;  others  are  wilhoili 
mutules,  but  have  a  row  of  dentels  under  the  coroDS. 
In  the  ancient  Greek  or  Roman  examples  we  find  the 
Doric  colunms  are  without  bases ;  but  from  the  time  of 
the  revival  of  the  Roman  style  Architects  seem  to  baVB 
considered  a  base  as  necessary  for  this  Order  as  for  tbi 
others ;  and  they  have  compared  a  column  without  oai 
to  a  man  without  feet. 

Vignola's  Ionic  column  is  made  nine  diameters  high, 
of  which  the  base  and  capital  are  each  equal  to  half  s 
diameter,  considering  the  height  of  the  capital  to  extend 
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^holtoiQ  of  the  volutes  to  tlie  top  of  the  abacus. 
h  is  similar  to  Ihftt  given  by  Vitruvius  ;  the 
III  the  capital  are  small  and  their  faces  are  in  a 
l«llel  to  that  of  the  entablature;  which  was  also 
Krith  those  gpven  by  Albert!  and  Serlio.  The 
km  of  the  shaft  is  one-«ixth  of  the  lower  diame- 
irlll^^ii^rence  of  tJie  semidiameters  is  -^^  of  the 
Mli^Mltt^.  The  hei|^ht  of  the  architrave  is  equal 
'diameter,  and  is  divided  horizontally  into  three 
Wiich  the  lower  one  is  vertically  over  the  upper 
le  face  ot  the  shaft,  and  the  others  project  before 
►•  height  of  the  frize  is  0.75  diameter,  and  this 
"Is  highly  ornamented  with  sculpture.  That  of 
Ice  is  0.875  diameter,  and  in  the  face  is  a  row  of 
'  The  whole  height  of  the  entablature  is  equal 
kmrter  of  that  of  the  column.  The  effect  of  this 
^grand,  but  several  parts  are  liable  to  objection ; 
•  appears  incapable  of  supporting'  the  weight  of 
(tin,  the  volutes  are  too  small,  and  the  corona  is 
f5n  h eight » 

1^  said  that  in  order  to  avoid  the  bad  cfiTect  arising 
I  dissimilarity  of  the  Ionic  capital  on  its  fiice  and 
lAncients  bad  formed  dtagronal  volutes  on  the  co- 
Hhe  angflesof  their  building^s ;  but  soon  after  the 
If  Roman  Architecture,  the  want  of  symmetry 
bs  evident  in  those  capitals  was  remedied  by 
^o  volutes  on  each  of  the  four  faces  in  planes 
^towards  the  exterior,  and  cuttinja;'  each  face  of 
lis  in  the  form  of  a  rentrant  arc  of  a  circle  so  as 
f  m  projecliori  above  the  two  diagonal  volutes 
feet  at  each  ang-le  ;  this  construction  was  applied 
Ho  the  capitals  of  the  extreme  columns,  but  to 
i  in  a  portico  or  peristyle.  Such  capitals  having 
b,  sculptured  to  represent  foliage,  suspendefi 
Nhe  catheti  of  the  two  volutes  on  each  face,  are 
Ifl  in  the  Church  of  St.  Peter,  and  in  the  Vatican 
^and  are  supposed  to  have  been  an  improvement 
ftel  Angclo  on  the  volutes  of  the  Temple  of 
t  Another  form  of  the  Ionic  capital  was  also 
lave  been  invented  by  the  last-mentioned  artist; 
k  had  the  appearance  of  a  conical  or  bell-formed 
I  side  of  which  was  turned  inward  in  spiral 
J  but  this  seems  never  to  have  been  esteemed, 
flfDpartions  of  the  Corinthian  column  given  by 
(are  nearly  the  same  as  those  of  the  columns  of 
Btator ;  the  sculpture  of  his  capital  in  very  ele- 
lept  that  the  tops  of  the  leaves  in  the  second  row 
ftftther  too  much  ;  tlie  same  thii^g  may  be  .^aid 
krofia  in  the  entablature,  for  the  lacunaria  in  the 
■ween  the  modillous,  have  the  form  of  paiallelo- 
iBtettd  of  squares,  which  is  that  u&uully  given  to 

Ea  has  given  two  designs  for  the  Composite 
hich  chiefly  differ  in  the  entablature;  one  of 
mbles  that  in  the  Roman  edifices  ;  and  isoma- 
rith  mouldings  of  a  sufficient  boldness  to  be 
seen  at  a  considerable  height  above  the  eye» 
Iher  design,  the  height  of  the  entablature  is  little 
|fem  one-sixth  of  the  height  of  the  column  ;  the 
|e  is  divided  into  two  facise  without  a  moulding 
Me  them,  and  is  crowned  by  a  large  ovolo';  the 
^lamented  with  sculpture,  and  on  each  face,  at 
b  of  the  building,  is  a  Corbel  seeming  to  support 
wee  above  ;  over  each  corbel  is  a  projection  like 
k)n  in  the  form  of  a  scroll,  and  supporting  a 
fg  under  the  corona, 
ornamental  doorways  of  Vignola  form  a  good 


medium  between  the  ancient  and  modern  style.  The  P*rt  IV. 
aperture  is  rectangular,  and  hu&  its  height  equal  to  about 
twice  its  breadtii ;  the  surrounding  architrave  is  divided 
into  three  facioe,  which  are  broken,  above*  by  the  bori- 
^ontal  part  projecting  to  the  riirht  aud  left  beyond  the 
vertical  sides.  Above  the  architrave  is  a  plain  frize,  and 
a  cornice  supported  by  elegant  consoles,  the  breadth  q£ 
which  at  lop  is  greater  than  at  bottom,  and  they  descend 
to  the  level  of  the  top  of  the  aperture.  In  the  cornice 
arc  both  dentels  and  modilluns. 

The  details  above  given  will  convey  some  idea  of  the 
advanced  state  of  Architecture  in  Italy  in  the  latter  part 
of  the  XVth  and  beginning  of  the  XVIth  century;  and 
we  shall  perceive  from  them  that  many  of  the  features  of 
Falladio*s  style  had  been  anticipated  by  the  artists  whose 
names  we  have  already  mentioned. 


CHAPTER  III. 

Italian  Architecturt  modified  hy  Palladh. 

P&Jladio  was  bom  in  1518,  and  therefore  must  have  PolUdio  im- 
been  for  several  years  contemporary  with  Penizzi,  Sail  pro^=*  the 
Michaele,  and  Vignola;  and  as  he  lived  to  the  age  of  Jjjjf  **^ 
sixty-two,  he  must  have  practised  during  a  considerable  ^o^^^^ 
part  of  the  XVfth  century.  For  the  number  of  works  be 
executed,  either  wholly  or  in  part,  and  the  still  greater 
number  of  designs  he  gave,  he  is  to  be  considered  as 
having  done  more  than  almost  any  other  Architect  fbr 
the  advancement  of  his  profession  and  the  embellishment 
of  his  Country.  It  happened,  however,  with  Palladio,  as 
it  has  happened  with  some  fortunate  professor  in  every 
other  Art  and  every  Science,  that  much  had  been  previ- 
ously done  by  the  labours  of  his  predecessors  to  prepare 
the  way  for  him,  and  when  he  entered  the  profession 
there  was  only  wanting  a  comprehensive  mind  to  combine 
the  materials  already  existing,  into  one  system.  This  is 
what  Palladio  did;  but  mankind,  in  bestowing  the  meed 
of  praise  which  was  really  merited  by  the  author  of  so 
many  excellent  productions,  has  nearly  overlooked  what 
was  due  to  those  who  had  furnished  the  means  by  which 
that  excellence  wa.s  attained.  The  basis  of  the  practice 
of  Palladio  is  to  be  found  in  the  works  of  the  artists  of 
his  Country,  who  lived  during  the  XlVthand  XVth  cen- 
turies; but^  instead  of  imitating  the  gloomy  Palaces  of 
the  ancient  Nobles  of  Italy^he  introduced  a  light  Archi- 
tecture, more  congenial  with  the  stale  of  society  in  his 
time,  and  capable  of  being  applied,  with  small  modifica-' 
tions,  to  everyothercliniate  The  ad  miration  excited  by 
this  new  style  almost  immediately  caused  the  heavy 
mode  of  building  at  that  time  practised,  as  well  without 
as  within  the  limits  of  Italy,  to  be  abandoned  for  that 
which,  in  spite  of  its  faults,  and  they  are  many,  pos- 
sessed  numerous  graces.  In  fact,  within  a  short  time 
from  Patladio*s  death,  the  Architecture  of  Italy  was 
adopted  in  every  Country  of  Europe. 

We  proceed,  in  the  first  place,  to  give  a  few  specimens 
of  the  works  of  this  master;  we  shall  afterward  endea- 
vour to  exhibit  their  generul  characteristics  and  make  a 
few  observations  on  his  style. 

The    Church   of   the  Medeemer,  built  by    Palladio,  jhe  Churcb 
at  Venice,  is    considered    by   Berlotii  Scamozzi   as   a  of  ihe  Ke- 
model    of   regular  and    elegant   Architecture,    ihousrh  ^^^^t^i^**- 
rather   beautiful  than   magnificent.     The    iitterior   has    *"***• 
some  resemblance  to  a  Latin  cross,  but  on  each  side  of 
the  nave  are  three  Chapels  together,  occupying  its  whole 
S  D  2 
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leii§:ih,  which  make  the  breadth  of  this  part  of  ihe  Church 
equal  to  the  length  of  the  transept.  The  len^h  of  the 
^  interior  of  the  rnive  is  double  its  breadth  ;  the  eitremi- 
ties  of  the  trunsept  and  the  head  of  the  cross  are  semi- 
circular, and  the  centre  of  the  cmss  is  covered  by  a  dome; 
this  iR  siipporled  by  four  arches,  surmounted  by  a  cylin- 
drical wall,  the  upper  p.irt  of  which  serves  a?»  a  base  for 
the  dome :  the  choir  is  situated  wit!iin  the  head  of  the 
cross  aud  is  surrounded  by  isolated  columns.  Along" 
each  side  of  the  nave»  are  half-columus  coupled  and  at- 
tached to  the  piers  between  the  Chapels;  these  Chapels 
ore  open  towards  the  interior  of  the  Church  ;  and  the 
apertures  are  crowned  by  semicircular  arches,  spring-ing' 
from  entablatures  on  the  capitals  of  Corinthian  pilasters, 
which  are  of  smaller  dimensions  than  the  colirmns  of 
the  nave  ;  between  the  crdumns  in  each  pair  is  a  niche 
and  statue.  The  heip^hts  of  the  apertures  are  a  little 
more  than  twice  their  breadth;  and  above  the  entablature 
of  the  ^ratid  columns  in  the  wall  of  the  nave  on  each 
side  is  a  row  of  three  semicircular  wuidows,  each  divided 
into  three  parts  by  two  vertical  bars. 

The  fa(;ade  is  elevated  opon  a  slereobata,  to  t!ie  top  of 
which  is  an  ascent  by  steps  extending  all  the  breadth  of 
the  central  division  of  the  nave.  On  this,  stands  a  portico 
consistinj^  of  two  tliree-cpiarter  columns  and  two  pilas- 
ters, alt  of  the  Composite  Order,  with  a  pediment  above 
them.  The  two  winj^s  of  the  fac^ade  are  ornamented  with 
Corinthian  pilasters;  this  Order  is  continuetl  along:  the 
side^,  and  its  height  is  little  more  llnui  two  thirds  of  that 
of  the  Order  in  the  portico.  The  clfKirway  has  a  semi- 
circular head,  and  is  decorated  with  tiAo  half-columns,  of 
the  same  Order  and  dimensions  as  the  pilasters  of  the 
aisles;  and  the  columns  support  an  entablature  with  a 
pediment  under  that  of  the  portico.  The  roofs  of  the 
aisles  are  formed  in  an  inclined  plane  on  each  side  of 
the  Church,  and  present  on  the  fac^ade  the  appearance 
of  a  great  pedienent  cut  in  two  by  the  Order  of  the  por- 
tico. The  hei-rht  of  the  Church  is  248  feet,  its  width 
94  feet,  and  the  heinrht  from  the  pavement  to  the  top  of 
the  vault  of  tin*  nave  is  69 J  feet.  The  base  of  the  dome 
is  elevated  upon  a  tylindrical  wall  23  feet  hijrh  above 
the  ceiliiiiT  of  Uie  nave,  and  the  crown  of  the  dome,  ex- 
clusive of  ihe  lantrru,  is  27  feet  hi^rher, 

Bertolti  Scamozzi  observes  that  the  solidity  of  this 
building  is  ensured  by  the  thickness  of  its  walls,  and  the 
resistance  against  the  thrust  of  the  dome  is  derived  from 
counterforts  which  rest  upon  the  walls  separating-  the 
Chap<  Is  from  each  other.  The  half-pcdimcnts  atid  plain, 
conical  pinnacles  detract,  however,  considerably  fn»m  its 
merit  as  a  piece  of  Architecture,  thoujfh  the  interior 
disposition  and  embellishment  may  claim  our  admi- 
ration. 

The  Church  at  Masera,  another  of  Palladio's  Ecclesi- 
astical buildings,  is  circular  on  the  plan,  and  on  one  side 
of  it  is  a  rece.HS  covered  by  an  elliptical  vault;  an  enta- 
blature, supported  by  fluted  Corinthian  columns,  sur- 
rounds tfie  edifice*  and  between  the  columns  are  niches 
crowned  by  pediments.  In  the  pori  ico  are  six  Corinthian 
columns,  between  the  capitals  of  which  are  festoons  of 
stone-work  lian^in^  in  the  air;  a  caprice  similar  to  that 
which  Ims  been  executed  in  some  of  the  Temples  of 
India  :  the  entablature  of  the  columns  is  crowned  by  a 
pediment.  The  Church  of  San  Francesco  della  Vi<T^na, 
ot  Venice,  is  cnnsidered  also  as  one  of  Palladio's  most 
esteemed  works. 

One  of  the  best  specimens  of  Palladio's  town-houses 
is  that  which  he  designed  for  Count  Giuseppe  di  Porli, 


at  Vicenza,  the  plan  of  which  is  a  rectangular  pamUelo^ 
gram,  250  feet  long-  and  HI  feet  wide,  thi;  etiremiliet  \ 
of  which  fall  in  two  public  streets.  It  consists  of  iwa  fl 
equal  building^s  separated  from  each  other  by  ixcoriiU  or  jj 
peristyle ;  an  imitation,  as  Pailadio  himself  asserta,  of  the  S 
Greek  houses :  only  one  of  these  buildiDie^,  however,  hiM 
been  executed,  and  that  differs  in  some  respects  lirom  t 
desicrii  he  has  g'iveu.  In  the  facade  are  three  stone 
which  the  lowest  is  rusticatefl  and  contains  a  i)emi< 
cular  headed  doorway  and  six  windows  ;  on  the  ex 
of  the  middle  or  principal  story  are  eight  half-colun 

of  the  Ionic  Order  projecting  from  the  wall,  with  an  (  

lablatnrc  broken  over  each  ;  and  between  the  columnt 
are  windows  terminating  in  triangular  and  segmeataA 
pediments  alternately  ;  the  attic  or  upper  story  ccmtftioft 
eig:ht  sqrmre  windows,  and  between  them  are  short  pilftft- 
ters,  before  which  statues  ore  placed.  Within  tlie  entraiioe 
is  a  square  vestibule  ornamented  with  four  Doric  colun 
without  bases;  these  support  an  entablature,  aliovc  wli 
is  a  groined  vaulting  covering  the  vestibule.  A  vaull 
passage  leads  from  this  to  the  cortile^  which  is  sot* 
rounded  by  twenty  columns  of  the  Composite  Order 
the  distance  of  1 1  feet  6  inches  from  ihe  walls ;  thi 
columns  are  41  feet  high  and  nealy  4  feet  in  diomet 
behind  (hem  are  parastater  or  pilasters  of  smaller 
height  serving  to  support  an  open  gallery  surrouwdii 
the  cortite^  by  wliich  the  communication  between  ^ 
middle  stories  of  the  two  buildings  is  made.  See 
ph  xxii. 

The  most  elegant  of  the  villas  built  by  Pall 
called  the  Rotunda,   situated   on  the  gentle 
hill  near  Vicenza.     Its  general  plan  is  a  square, 
according  to  B.  Scamozzi,  this  figure  was  given  to  it 
the  inliahitants  might  command  the  beautiful  proi 
afforded   by  the  surrounding  Country  ;   each  side  of 
square  is  69  teet  4  inches  long,  and  on  the  middle 
each  face  is  a  portico  of  six  Ionic  columns  supportio; 
pediment.     In   the  centre   of  the  square  is  a  eireal 
saloon  34  feet  diameter ;  at  the  four  angles  of  the  sqi 
are  the  fonr  principal  apartments,  which  are  of  a 
gular  form  with  vaidted  ceilings,  and  between  theis 
small   rooms  with  doors  of  communication  opening  ii 
the  vestibules  between  the  porticos  and  the  saloon; 
staircases  are  placed  at  four  points  on  the  exterior  of  ihi" 
circumferetice  of  the  latter.     The  building  stands  cfli 
basement   10  feet   3  inches   high,   and    contatmn«^  the 
kitchens  the  dining  and  sen'anls*  rooms  ;   and  the"  '1^ 
of  the  saloon  are  carried  up  vertically  to  the  htigh^  1 1 
32  feet,  above  which  they  terminate  in  a  hembphuHcal 
dome.     At  the  height  of  22  feet  1>  inches  from  Ihe  pfcve- 
ment  is  a  gallery  surrounding  the  interior  of  the  ftpart* 
ment  and  protected  by  a  balustrade.    The  bed^hambert 
surround  the  uj>])er  part  of  the  saloon. 

The  edifice  is  encircled  at  the  level  of  the  enlablature 
of  the  portico  hy  a  frize,  the  exterior  surface  of  which  hot 
a  small  convexity ;  this  kind  of  frize  is  always,  and  KOioe- 
times  with  jui^tice,  condemned,  but  in  a  building  tfhicfi* 
like  the  present,  has  little  exterior  enrichment,  its  dfecl 
is  not  dis]>leasing;  the  same  thing  cannot  be  said  of  the 
tablets  over  the  central  intercolumniationsof  the  purtioos* 
whicFi  were,  probably,  intended  for  inscriptions^  anduf 
two  elliptical  windows  formed  in  the  tympanum  of  each 
pcfliment.  It  is  probable,  however,  that  Uiese  last  have 
been  ext-euted  since  the  lime  cf  Pailadio, 

Asanother  specimen  of  Palladio's  villas  we  liavechcksea  ^ 
that  which  he  designed  f'nr  (,'ount  Boniface  Pojana,  ini  ^ 
village  of  the  same  name,  at  twenty  miles  from  Vicctusa. 
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Tlie  principal  siot^  of  ihh  baildirtjjr  is  ekvated  5  feet 
fronn  the  level  oflbe  ground  ;  il  consisit-s  of  a  portico,  a 
vcstibuie,  six  chambers,  two  closeLs  or  cahinets,  and  two 
stai  reuses  leading'  to  the  beci-rootns  above.  In  ihe  grouiid- 
iioor  uader  the  priudpal  story  are  tbe  kilcbens  and  eel- 
Jurs,  both  of  which  have  vaulted  roofs.  The  t^a^adc  is 
broken  verlicnlly  iiilo  five  parts  disposed  symmetrically, 
two  on  each  side  of  ibat  in  llie  centre,  (which  is  crovvned 
by  a  pedimeiil ;)  and  recedini*  from  it  the  portico  consists 
offourrectang-uiar  piers  stipportiiic^  two  concentric  semi- 
circular arches,  all  in  tbe  same  plane  as  ihe  central  divi- 
M011  of  the  facade.  The  want  of  tbe  borizontal  cornice 
to  tbe  pediment  is  a  ^real  defect,  but  B.  Scamozzi  snp- 
poses  it  was  left  out,  because  the  arch  of  the  portico  would 
e  approached  it  too  tiearly.  In  tbe  desirrn,  a  corridor, 
roof  of  which  is  supported  in  front  by  Doric  columns, 
iroceeds  from  tbe  win^s  of  tbe  building;  to  the  ri^bt  and 
JeA,  and  returns  on  each  side  at  ri^bt  an^fles  towards 
tbe  front,  so  as  to  enclose  an  area  betiire  the  bouse.  See 
pK  ixii  Tbe  two  extreme  wings  of  this  building  have 
never  been  executed. 

Of  the  public  buikiinffs  desip^ned  by  Pnlladio  for  Civil 
pitqioses,  the  Basilica  and  tbe  Olympic  Theatre,  both  at 
Viceuxa,  are  the  most  important,  and  a  rleseiijition  of 
ihetxi  may  be  properly  introduced  in  this  place.  The 
Basilica,  or  Palace  of  Justice,  is  supposed  by  Vincent 
Scamozzi  to  have  been  oripf^inally  constructed  durinpf  the 
rei^  of  Tbeodoric,  li'mg  of  the  Goths ;  be  this  as  it  may, 
it  had  become  so  ruinous  by  the  eflect  of  time  and  se- 
Terai  conflaiT'rations,  that  Palladiowa^j  employed  to  restore 
it.  According  to  bis  own  account,  in  the  XXth  Chapter 
of  the  Hid  Book  of  his  ArcliitecUire,  the  porticos  or 
an>ades  were  desierned  by  him,  and  he  considers  the 
building  as  one  of  the  finest  works  that  liad  been  exe- 
cuted since  the  time  of  the  Romans. 

The  plan  of  tbe  build ii»g  is  a  rectang^ular  parallelo- 
gruni,  170  feet  long  and  67  feet  wide  witbin  the  walls  ; 
the  whole  consists  of  two  stories  surmounted  by  a  bij^h 
Too(  of  timber,  which  is  covered  with  plates  of  copper, 
and  the  profile  of  which  is  similar  in  (brm  lo  a  Gothic  arcb. 
The  lower  story,  in  tbe  interior,  is  divided  long^itudinally 
into  three  aisles,  of  equal  breadth,  by  twelve  square  piers 
which  support  lis  g:roined  vatdiing. 

Round  the  exterior  of  the  body  of  the  build inpr  are 
lnFi»  tiers  of  arcades,  forming'  corridors  18  feet  wide  and 
4p^  towards  the  exterior  ;  the  ceilings  of  the  lower  is 
39  feet  9  inches  from  tbe  pavement ;  that  oflbe  upper 
is  27  feet  6  inches  above  the  farmer ;  and  the  walls  of  tbe 
building  are  still  17  feet  3  inches  hiij^her ;  therefore,  tbe 
whole  heig-ht  of  the  walls  is  about  70  feel  6  inches  from 
Ihe  pavement,  and  this  is  independent  of  the  vaulted 
roaf,  which  is  34  feet  big:her.  On  one  side  of  the  Basi- 
lica the  ground  is  many  feet  lower  than  on  tbe  other, 
abcl  here  the  buildinp:  is  snpporled  by  a  basement,  which 
adds  much  by  its  solidity  to  the  etfcct  of  the  arcades 
above. 

The  exterior  of  tbe  lower  arcade  is  ornamented  with 
half-cohtmns  of  the  Doric  Order  attached  lo  the  piers, 
and  supporting  an  entablature  which  is  broken  over 
eaeh  column  ;  the  intervals  of  these  columns  are  occu- 
pied by  ibur  others  of  smaller  dimensions,  also  of  the 
Doric  Order,  and  placed  in  ]>airs  perpendicularly  lo  the 
face  of  the  buildinj^  ;  those  laces  of  ibe  piers  which  are 
opposite  the  smaller  columns  are  ornamented  with  [li- 
laslers  which,  with  the  cohimns,  support  an  enlablaturt' ; 
thiH  is  disc  on  tinned  at  the  interval  between  every  pair  of 
coiimms,  and  it^  place  h  occupied  by  a  semicircular  arch. 


to  which  Ihe  entablature  serves  as  an  impost ;  and  tbe    Pnrt  tv. 

exlrados  of  each  arch  rises  to  the  inferior  siiHace  of  the  '^^^^v"*-' 

entablature  of  the  principal  columns.     The  opper  arcade 

is  exactly  similar  to  th<»  lower,  but  llie  columns  are  of 

tbe   Ionic  Order,  and  are  supported  on  pecJestals ;  the 

small   columns  of  both  arcades   are  without  bases  and 

have  circular  plinths.     The  windows  in  the  upper  part 

oflbe  body  of  ihe  building  are  crowned  !)y  pointed  arches, 

and  ihese  helong-ed  to  the  original  edifice.     Above  the 

second  arcade,  and  also  on  the  top  of  the  walls  of  the 

Basilica,  are  eleg^ant  balustrades  und  statues. 

In  the  very  year  of  bis  death  Palladio  crave  Ihe  desirrn  jlif 
and  laid  the  foundations  of  the  Olympic  Theatre  at  Vi-  Olympic 
cenza,  ivbich  was  afterwards  finished  by  his  son.  The  ''^^***'^' 
rows  of  seats  are  of  a  semielliptical  form  ;  llieir  whole 
extent  parallel  to  the  proscenium  is  l09  teet  4  inches; 
the  horizontal  depth  from  ihe  jirosceninm  to  the  back  of 
tbe  scats  i.-.  42  feet  4  inches  ;  and  the  proscenium  is  80 
feet  lonpr  and  21  feet  4  inches  deep.  Alooff  the  circnm- 
ference  of  the  upper  seat  is  an  elegant  row  of  Corinthian 
columns  12  feet  6  inches  high,,  above  the  entablature  of 
which  is  a  balustrade  with  staloes.  Tbe  f?i(*ade  of  ihe 
scena,  which  was  designed  by  Vincent  Scamozzt,  is  com- 
posed of  two  tiers  of  columns  of  Ihe  Corinthian  Order 
mounted  on  pedestals;  the  lower  columns  are  detached 
from  the  wall  and  have  pilasters  behind  them,  and  the 
upper  Order  is  composed  of  half-columns  attached. 
Between  the  columns,  are  elegant  niches  with  rectilinear 
and  circular  pediments,  supported  by  fluled  Corintbiaii 
pilasters,  and  above  the  upper  Order  is  an  A I  tic  orna- 
mented with  broad  pilasters,  beiween  which  are  sculptures 
representing  the  labours  u(  Hercules.  Ttj  the  scena,  are 
three  large  open  doorways  leading  throuy;h  five  pas- 
sages, three  of  which  diverge  from  Ihe  central  doorway 
to  the  interior  of  Ihe  scena.  The  sides  of  these  passim ges 
are  ornamented  with  perspective  represeutalions  in  relief 
of  Temples^  Palaces,  Basilicas,  &c.,  exeenled  in  wood, 
and  producing  a  surprising  elfect.  The  whole  of  the 
internal  distribution  seems  to  have  been  made  accord- 
ing to  the  practice  of  the  Romana,  as  nearly  as  ihe  limits 
of  ibe  ground  would  permit. 

Palladio  has  g^iven  several  designs  for  bridges,  Dciign  for 
among  which  is  a  very  elegant  one,  supposed  by  *  *>'i<Jg«* 
Temanza  to  have  been  intended  for  tbe  Rial  to,  at 
Venice;  if  this  is  the  case,  Ihe  design  of  Palladio  ivas  not 
adopted,  and»  instead  of  it,  was  chosen  one  given  by 
Anionic  da  Ponta.  On  the  bridge  are  iJidicated  one 
grand  central  street  and  two  lateral  ones,  and  on  each 
side  of  all  three,  a  row  of  shops  ;  the  whole  construction 
is  supported  by  three  semicircular  arches  resting  on  rus- 
ticated piers.  The  ascent  to  the  road ^v ay  is  by  three 
flights  of  steps  at  each  extremity  of  the  bridge,  one  pa- 
rallel ta  its  leiigtb  and  two  at  right  angles  to  it ;  conse- 
quently, the  bridge  could  only  have  been  intended  for 
font- passengers,  and,  probably,  to  sen'e  as  a  sort  of 
Kxchange  tor  tbe  meetings  of  the  merchants.  At  each 
extremity,  and  over  tbe  central  arch  of  tbe  bridge*  is  a 
portico,  consisting  of  Corinthian  columns  with  square 
pilasters  at  the  angles,  and  having  above  it  a  pedinnent- 
roof 

Like  his  contemporaries  and  immediate  predecessors,  Character!*. 
Palladio  was  chiefly  employed  In  designing  and  erecting  tic*  of  Pal- 
bouses  for  the  Italian  Nobility,  and  bis  de^^igns  for  that  laJio'tslyle, 
kind  of  building  are  those  which  have  been  of  the  most 
importance  in  forming  the  tasteof  succeeding  Architects. 
His  ground-stories  are   generally  composed  of  arciides 
serving  as  basements  for  the  upper  stories  which  are 
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ornamented  with  colamns,  and  in  these  basements  were 
the  offices  or  apartments  used  as  shops ;  the  principal 
story,  or,  as  it  is  called,  the  piano  nobile^  is  above  these, 
and  the  Attics  were  reserved  for  store-rooms.  He  g^ve 
small  extent  to  his  facades,  in  order  that  the  length  might 
be  nearly  equal  to  the  height ;  and,  frequently,  in  the 
midst  of  the  facade  he  mc^e  an  anterior  vestibule  with 
three  arches  or  rectangular  apertures  in  front. 

In  the  distribution  of  the  interior  of  his  buildings,  he 
conformed  to  the  taste  and  customs  of  his  Age.  It  is 
said  that  at  that  time  the  Nobles  required  vestibules  and 
peristyles,  and  apartments  of  great  capacity  to  serve  as 
Libraries  and  Galleries  of  Painting  and  Sculpture ;  and 
in  these  respects,  Palladio's  dispositions  are  considered  as 
excellifig  those  of  his  contemporaries.  His  arcades  con- 
sist either  of  simple  semicircular  arches  resting  on  piers, 
or  the  interval  between  two  principal  piers  is  divided  into 
three  parts  by  small  piers  or  columns,  and  the  arch  covers 
only  the  central  aperture ;  a  construction  which  seems 
to  have  been  copied  from  some  of  the  colonnades  of 
Dioclesian's  Palace.  Palladio's  windows,  though  gene- 
rally terminating  above  in  a  horizontal  lintel  or  simple 
semicircular-headed  arch,  are  sometimes  divided  into 
three  parts,  and  have  the  central  division  arched  in  the 
manner  we  have  just  described  ;  and  often  the  windows 
are  only  semicircular  apertures  divided  into  three  parts 
by  two  vertical  bars  or  mullions,  as  in  the  Churches  of 
the  Redeemer  and  of  San  Georgio  Maggiore,  at  Venice. 

A  marked  distinction  between  the  mansions  designed 
by  Palladio  and  those  of  the  preceding  Age  appears  in 
the  almost  constant  application  of  a  pediment  to  the 
central  part  of  the  principal  fa9ade ;  this  is  supported 
on  the  attached  columns  of  the  piano  nobiU  and  imparts 
an  air  of  majesty  to  the  whole  edifice.  The  height  of 
the  pediment  is  made  to  vary  from  one-fourth  to  one-> 
sixth  of  the  length  of  the  horizontal  cornice,  and  to  de- 
pend inversely  upon  the  number  of  columns  below  it ; 
a  judicious  modification,  which  renders  the  height  of  the 
pediment  nearly  proportional  to  that  of  the  building 
itself.  A  great  departure  from  the  principles  of  the  Art 
is,  however,  found  in  a  few  of  the  pediments  which  crown 
the  fa9ades  of  Palladio*s  buildings;  we  allude  to  the 
want  of  the  horizontal  cornice  that  should  connect  the 
lower  extremities  of  the  inclining  raflers  ;  an  example 
of  this  bad  taste  occurs  in  the  Villa  Pojana  which  we 
have  above  described. 

In  the  Churches  which  Palladio  has  erected  he  seems 
to  have  made  an  effort  to  preserve  the  general  form  of 
the  Basilican  or  Lombard  Churches,  and  to  adapt  the 
Roman  Orders  to  it  instead  of  returning  to  the  form  of 
a  Heathen  Temple,  to  which  the  buildings  for  Christian 
worship  certainly  have  no  relation.  In  the  Lombard 
Churches  the  nave  has  considerable  elevation,  and  the 
side  aisles  are  subordinate  to  it ;  this  form  he  retains,  but 
he  changes  the  faqade  with  its  tiers  of  arches  for  a  portico 
consisting  of  columns  mounted  on  pedestals  and  sup- 
porting an  entablature  with  a  pediment  above,  the  apex  of 
which  reaches  to  the  roof  of  the  nave.  On  the  two  sides 
of  the  portico  are  the  extremities  of  the  aisles  with  those 
of  their  inclining  roofs ;  the  latter  may  be  supposed  to 
be  parts  of  a  pediment-roof  once  common  to  the  whole 
building,  and  cut  by  the  side  walls  of  the  central  division 
of  the  nave  :  such  is  the  construction  of  the  Churches 
of  the  Redeemer,  of  San  Georgio,  and  of  San  Francesco 
alle  Vigne,  all  at  Venice.  The  fa9ade  indicates  by  this 
form  the  disposition  of  the  body  of  tlie  Church ;  and 
though  a  better  Taste  may  condemn  the  appearance  of 


a  doable  pediment,  there  is^  at  least,  »  renoa  fior  em- 
ploying it 

In  dividing  the  interior  of  honses,  Falladio 
several  different  proportions  between  the  length, 
and  height  of  apartments.    Where 
it,  which  he  acknowledges  to  be  rarely,  he 
the  rooms  to  be  circular;  in  other 
mends  them  to  have  their  breadth  equal  to  Ihai  liiegiij 
or  in  a  ratio  to  it  which  varies  finom  that  oC  1  to  l|  to 
that  of  1  to  2,  and  that  their  heights  should  be  hi  aritfe- 
metical  mean  between  the  length  and  breaddi ;  la  aono 
of  his  best  buildings  he  has  made  the  ratio  ofthe  bieedlhs 
of  the  principal  apartments  to  their  lengthe  as  1  to  1|» 
and  the  heights  equal  to  the  arithmetical  Bcaa;  tke 
small  rooms  are  square  and  the  length  or  braodthto  the 
height  in  the  ratio  of  1  to  1^    The  proportione 
ways  are  by  the  Italian  artist  made  nearly  the 
those  prescribed  by  Vitruvius  for  the  Doric  Oidei^.hiit 
the  antepagments  do  not  diminish.  He  makes  thohtighi 
of  the  windows  in  the  ground  story  equal  to  9^ 
breadth,  and  the  height  of  those  in  the  second  atoiy 
to  2^  of  their  breadth ;  consequently,  these  eppeer 
than  the  windows  below  them ;  a  practice  whm  M 
seems  to  have  generally  adhered  to,  though  in  hie^rel^ 
tecture  he  recommends  them  to  be  shorter  by  oao^eiilh. 

The  modification  which  Palladio  has  BUide .  w  tki  Mi 
Tuscan  Order  does  not  differ  much  from  thai  uaiM.hf  Urn 
Vignola ;  both  have  made  the  heights  of  the  cehimmmi  ^ 


of  its  base  and  capital  to  bear  the  same 
the  diameter,  but  Palladio  has  nnade  the 
the  shafts  greater,  the  difference  of  the 
one-fourth  of  the  lower  diameter.  Palladio*8  cepilel  l» 
the  advantage  of  greater  simplicity  than  thai  of  Vifeeii^ 
the  abacus  being  without  any  moulding,  and  thept^M 
tion  of  the  ovolo  being  only  equal  to  ahcnii  half  Hi 
height;  on  the  other  hand,  Palladio's  cnteUetwe  h 
higher  and  more  complex,  its  height  is  eqmd  to  •■»• 
quarter  of  that  ofthe  column,  and  &e  mouldingaef  tke 
cornice  seem  too  numerous  for  an  Order  whkh  ihonH 
possess  the  utmost  simplicity. 

In  many  of  the  edifices  of  Palladio's  time  we  find  ttl 
shafts  of  the  Tuscan  columns  occupied  at  intervriskf 
cylindrical  or  cubical  blocks,  as  we  have  alieedj  wif 
this  rustication,  though  hardly  to  be  recoouncndcd  ii 
any  case,  is  not  inappropriate  to  a  building  disradflRM 
by  a  certain  degree  of  rudeness,  and  examples  of  it  sis 
to  be  found  in  some  of  the  old  Roman  works :  in  ostrf 
the  aqueducts,  the  columns,  though  of  the  CoiiBtlnn 
Order,  have  their  shafts  broken  by  those  heavy  msMti^ 

In  the  Doric  Order,  also»  Palladio  has  donated  bot 
little  from  Vignola ;  the  heights  and  forms  of  theeoluna 
and  of  its  base  and  capital  are  the  same,  but  the  dini- 
nution  is  less,  for  the  difference  of  the  upper  and  towtf 
diameters  is  ^  of  the  latter  ;  the  architrave  is  6Md 
into  two  fJBiciae,  the  centres  of  the  triglyphs 
with  the  axes  of  the  columns,  the  metopes  are 
and  ornamented  with  sculpture ;  the  soffit  of  the 
is  in  an  inclined  plane,  and  this  member  has  neithcrthi 
dentels  nor  mutules  which  Vignola  has  given  to  theOrdfr; 
in  this  respect,  therefore,  Palladio's  Order  has  gaioii 
something  on  the  score  of  simplicity :  the  height  of  tbi 
whole  entablature  is  ^  of  the  height  of  the  column. 

Palladio's  practice  varied  considerably  respecting  the 
proportions  of  the  Ionic  Order,  but  one  which  he  has 
employed  more  frequently  than  the  rest,  and  which  he  hts 
given  in  his  Architecture,  resembles  that  of  Vignola  only 
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in  the  pmportion  of  llie  htifjiU  of  tlie  column  to  its  dia- 
meter^  in  the  height  of  Ihe  base  and  capital,  and  in  the 
Ibrin  of  the  latter;  Palhidio  has  employed  the  Attic  base 
inlh  an  iibtrft^al  above  ihe  upper  torus,  nnd  he  has  given 
Tmther  le^s  diminution  to  the  shaft,  for  the  di (Terence  of 
tlie  upper  and  lower  diameters  is  but  one-eif»bth  of  the 
J«tler;  the  architrave  is  divided  into  three  faciae  separated 
fromench  other  by  moulding!? ;  the  frize  is  deformed  by 
making:  its  surface  convex,  which,  though  justified  by 
nntiny  cuamples  of  antiquity,  is  hardly  worthy  of  imita- 
tion ;  and  under  the  corona  is  a  row  of  plain  modillons; 
ihe  height  of  the  whole  entablature  is  hut  one-fifih  of 
Uiat  of  the  cohimn,  which  seems  too  little  and  gives  an 
air  of  meanness  to  the  Order- 
Pal  bdio*s  design  for  an  Ionic  capita^  like  those  of 
Hm  Ajocients,  and  of  Alberti,  Serlio,  and  Vignola,  repre- 
aenU  the  planes  of  the  fuces  of  the  volutes  to  be  parallel 
the  face  of  the  entablature,  the  sides  of  the  capital 
ng  the  usual  baluster  form  ;  the  voluteR«  liovvever, 
the  Italian  Architects  are  invariably  smaller  thtm 
ibose  of  the  Ancients,  and  ou  that  account  are  far 
from  possessing  the  elegance  which  characterises  the 
latter. 

Subsequently  to  the  time  of  Palladio,  Scamozd  de- 
signed  an  Ionic  capital  which  seems  a  variation  of  one 
oftliose  given  by  M,  Angelo  ;  the  planes  of  his  volutes 
•re  parallel  to  the  diagonal  of  the  abacus,  and  the  faces 
of  ihe  latter  are  concave  towards  the  exterior ;  the  stems 
of  the  volutes  spring  from  the  middle  of  the  capital^ 
And  between  the  lower  extremities  of  the  stems  is  a 
flower  on  each  face  which  fills  up  the  void  under  the 
mkklle  of  the  face  of  the  abacus*  In  this  capital  the 
ovolo  seems  to  represent  a  circular  vase  placed  on  the 
top  of  the  column,  and  the  volutes  to  represent  the 
coHtng  heads  of  plants  rising  from  its  interior. 

The  height  of  Palladio*s  Corinthian  column  is  hut 
equal  to  9.5  diameters,  whereas  Vignola  had  made  tt 
equal  to  10  diameters,  which  is  more  agi'eeable  to  the 
practice  of  the  Ancients  ;  the  base  resembles  the  Atlic» 
but  it  has*  in  addition  to  the  other  members,  an  astragal 
above  and  below  the  sootia  and  above  the  upper  tcirus; 
vhich  is  not,  perhaps,  improper  in  the  Corinthian  Order, 
though  it  produces  a  departure  from  that  alternalion  of 
rectilinear  and  curvilinear  features  which  constitutes 
distinctness  and  relief  The  diminution  of  the  shaft  is 
rather  less  than  Vignola  makes  it,  and  the  heights  of  the 
seveml  members  of  the  entablature  bear  a  lower  ratio 
ta  the  diameter;  the  architrave  is  divided  into  three 
faclte^  and  the  frize  is  connected  with  the  upper  mould- 
ing of  the  architrave  by  a  conge  or  inverted  cavelto. 
The  height  of  the  whole  entablature  is  equal  to  ^  of 
the  height  of  the  column,  and  the  cornice  contains  both 
detitels  and  modillons. 

Pallndio  makes  the  Composite  column  equal  to  10 
diameters  in  height,  like  that  of  Vignola,  but  the  dimi- 
ntriion  less:  the  architrave  is  divided  into  two  facia*, 
and  the  frize  resembles  that  in  the  Ionic  entablature, 
except  that  the  upper  part  of  the  swollen  or  convex  sur- 
face projects  beyond  the  lower  as  much  as  ^  of  a  dia- 
meter ;  this  practice,  which  at  tirsl  seems  extraordinary, 
lias  probably  been  adopted,  as  is  observed  by  Norman  in 
bis  parallel  of  the  Orders,  to  reduce  the  intervals  of  the 
modillons  in  the  cornice  to  the  form  of  exact  squares 
«hei\  the  centre  of  a  modillon  corresponds  to  the  axis 
of  each  column,  Tlie  height  of  the  entablature  is  one* 
fifth  of  that  of  the  column,  the  cornice  is  without  dentels, 
&der  the  corona  are  modillons  which  are  divided 


CHAPTER  IV. 

Architecture  of  the  Continent  of  Europe  tince  FaUadio's 
Time, 

Two  Architects  who  have  added  lustre  to  their  pro-  Decline  of 
fession  both  by  their  buildings  and  writings,  viz.  Serlio  Architect 
and  Scamozzi,  were  contemporaries  with  Palladio,  and  *^^^*°*  f* 
both  practised  in  the  North  of  Italy  during  the  XVIth 
century ;  Scamozzi  is  particularly  celebrated  for  the 
Trissino  Palace,  at  Vicenza,  the  fa<jade  of  which  exhibits 
two  stories,  the  lower  oniamonied  with  Ionic  columns, 
and  the  upper  with  Corinthian  pilasters.  To  these  names 
we  may  add  those  of  Scalfarotto  and  Tirali,  the  former 
of  whom  built  the  Church  of  San  Simeone  Minor,  at 
Venice,  with  a  fa(;ade  in  imitation  of  the  front  of  a 
Roman  Temple,  consisting  of  six  Corinthian  columns 
supporting  an  entablature,  and  crowned  by  a  pediment 
enriched  with  sculpture  ;  and  the  latter  subsequently 
added  a  portico  of  a  similar  kind  to  the  Church  of  San 
Nicolo  in  the  same  city.  These  are  almost  the  first  of 
the  Italian  Churches  having  that  kind  of  portico;  the 
faijades  of  the  others  being  generally  *jrnamenled  with 
three-quarter  columns  attached  to  the  walls. 

But  from  the  end  of  the  XVIth  to  the  beginning  of 
the  XVIIIth  century,  the  Architecture  of  Italy  is  found 
to  have  deviated  considerably  from  the  comparative 
purity  of  the  Palkdian  School ;  columns  of  the  Roman 
Orders  were  grouped  together  like  those  in  a  Gothic 
edifice,  and  they  were  employed  to  support  tlie  imposts 
of  arches  by  the  side  of  others  which  bear  an  entabla- 
ture passing  above  the  crowns  of  the  same  arches  ;  pilas- 
ters were  made  to  project  before  each  other,  and  the 
entablatures  were  broken  to  correspond  with  the  pro- 
jections ;  and  lastly,  pediments  were  placed  one  within 
another,  or  were  interrupted  at  the  vertex  ;  and  an  excess 
of  misapplied  ornament  encumbered  every  part  of  the 
building.  It  must  be  admitted  that  examples  of  these 
improprieties  are  found  in  the  works  of  the  older  Archi- 
tects ;  but  in  these  they  appear  but  as  accidental  defects, 
whereas  in  the  Age  we  are  speaking  of  they  became 
general. 

During  this  period  lived  Borromini,  against  whom  is  Borrominl, 
ciiiefly  directed  the  reproach  of  corrupting  the  style  of 
the  Italian  Architects.  This  artist  practised  during  the 
first  half  of  the  XVIIlh  century,  and  made  himself  sin- 
gular by  the  extravagant  caprices  which  he  introduced. 
Tlie  best  of  his  works  is  theChurch  of  Santa  Agnesi  in  the 
Piazza  Navona,  at  Rome,  the  fa^jade  of  which  is  a  curve 
of  contrary  flexure  on  the  plan,  and  is  oruumenled  with 
Corinthian  columns.  Another  of  his  works  is  the 
Church  della  Sapienia,  also  at  Rome,  the  plan  of  which, 
in  the  interior,  is  a  triangle  with  a  seniieircultir  recess  oa 
each  side,  and  having  its  angles  filled  up.  The  lower 
part  of  the  Church  is  invisible  from  without,  being  sur- 
rounded by  buildings,  but,  above,  is  a  cupola,  the  ex- 
terior surface  of  which  is  formed  in  steps  surrounding 
it,  except  where  they  are  interrupted  by  counterforts ; 
but  the  ttiost  remarkable  object  in  this  building  is  a 
spiral  turret,  approaching  to  the  form  of  a  cone,  which 
crowns  the  dome.  . 

About  the  same  time  lived  Bernini,  who,  besides  the  ™"V 
colonnade  in  front  of  St.  Peters  Cathedral,  built  the  ^^^ 
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Archlicc-  facade  of  the  Barberitii  Palace,  at  Home.  Tile  centre 
tare.  of  tliis  build  in  «r,  which  had  been  designed  by  Carlo 
Madenio,  and  partly  executed  by  Borromini,  is  of  a 
rectaijgular  form,  and  there  are  two  wing's  wliich  pro- 
ject towards  the  front;  on  tlie  ground-floor  of  the  centre 
are  two  partillel  lows  of  arches  on  piers*  forming;  a  ves- 
tibule which  is  covered  by  a  f»:roined  vaultings;  and  in 
the  elevation  of  the  front  are  three  stories,  of  whicli  the 
lowest  is  ornamented  with  Doric  columns  and  the  two 
upper  with  culumna  of  the  L>Lrinthian  Order;  and  be- 
tween ihc  columns  are  semicircular  arches  springing; 
from  imposts.  In  the  front  of  each  of  the  two  wings, 
are  tlirce  tiers  of  rectangular  windows,  placed  in  recesses 
formed  by  four  narrow  projeclions  of  the  wall  like  pilas- 
ters ;  atid  ubove  the  roof  of  ihe  central  division  is  a  rect- 
auirnlar  building  called  a  Bdviderey  with  windows  on 
each  side  and  adorned  with  pilasters  on  the  exterior. 
This  kind  of  turret  seems  to  have  been  aO'ected  by  the 
Nobles  of  Italy  at  that  period ^  and  there  is  one  of  a 
magnificent  character  above  the  roof  of  the  Pontifical 
Palace  erected  by  Fontana  ;  but  they  are  considered  by 
Forsyth  as  injuring  the  effect  of  a  building,  and  as  re- 
sembling a  hut  on  a  house-top. 

We  may  here  introduce  a  description  of  the  Palace 
of  the  King  of  Naples,  at  Caserta,  designed  by  Van 
Vitelli,  in  1752,  This  splendid  edifice,  which  from  its 
immense  extent  produces  a  sublime  effect,  consists  of 
four  ranges  of  buildings  disposed  on  the  sides  of  a  rect- 
angle 710  ftet  long,  and  610  feel  broad,  with  a  square 
pavilion  at  each  angle  rising  above  the  general  roof;  and 
the  interior  is  divided  into  four  equal -si  zed  open  courts 
by  two  lines  of  buildings  which  cross  each  other  at  right 
angles  in  the  centre.  The  entrances  are  by  an  octagonal 
vestibule  in  the  middle  of  each  of  two  opposite  faces  ;  and 
a  grand  but  obscure  corridor  extending  quite  through 
the  building  connects  these  vestibules  together.  In  the 
middle  of  this  corridor^  and  in  tlie  centre  of  the  whole 
Palace,  is  a  grand,  octagonal  saloon,  on  one  side  of 
which  is  an  immense  marble  staircase,  leadings  to  an 
oetat^'onaj  landing-place  over  the  saloon.  On  that  side 
of  llie  landing  which  is  opposite  tfie  head  of  the  stairs, 
Is  a  snperb  chapel,  of  a  rectangular  tbrm,  but  with  a 
semicircular  recess  at  one  end;  its  ceiling  is  heniieylin- 
drieal,  divided  into  comparlments  richly  gilt,  and  rises 
on  each  side  from  an  entablature  supported  by  foupled 
Corinthian  columns  of  marble,  which  stand  on  pedestals 
united  by  balustrades.  In  the  middle  of  one  of  the 
aides  of  the  enclosure  is  on  elegant  Theatre. 

The  exterior  faijades  of  the  building  are  120  feet  high 
from  the  ground  ;  each  consists  of  three  stories,  of  which 
the  lowest  is  rusticated,  and  contains  two  rows  of  rect- 
angular windows  with  three  plain  entrances  covered  by 
semicircular  arches.  Above  this  basement  is  a  row  of 
Ionic  pilasters  standing  on  pedestals,  ihe  faces  of  wliich 
project  from  a  general  podinm,  and  above  the  enlabiatore 
is  a  balustrade  with  statues;  between  the  pilasters  arc  two 
tiers  of  rectangular  windows,  of  which  the  lower  only 
are  terminated  by  pediment- heads  ;  and  tlie  centre  of  the 
fa(*ade  is  marked  by  a  grand  pediment  sn)>ported  by 
four  pilasters  and  crowned  by  trophies.  The  upper 
part  of  the  pavilion,  at  each  angle  of  the  Palace,  is 
adorned  with  Corinthian  pilasters,  and  over  the  centre 
of  each  face  of  the  pavilion  it  a  pediment.  The  whole 
building  stands  on  a  general  basement,  to  which  is  an 
ascent  by  steps  extending  quite  along  the  front. 

Since  the  commencement  of  the  XlXth  century  the 
taste  for  the  classical  Architecture  of  the  Romans  has 


more  generally  prevailed  in  Ifaly,  and  Rpeclmen^  are  | 
exhibited  in  some  of  the  Churches  at  present  in  pro-  i 
gress  ;  of  these  the  principal  are  the  ^eat  Church  at   1 
Naples,  now  building  by  an  artist  of  the  Co»jntry,  and  a 
Church  in  Lombardy,  building  according  to  the  design 
and    at   the    expense  of   the  late    celebrated    sculptor 
Canova :  the  former  is  crowned  by  a  dome  of  pamice- 
slone  ;  and,  in  the  interior,  is  one  great  Order  rising  up 
to  near  the  foot  of  the  dome,  with  continuous  bas-reliefe 
above  the  entablature ;  on  the  exterior  is  a  Connthian 
portico  with  a  pediment  and  a  Doric  colonnade  in  front 
like  that  at  Si.  Peter's  Church  :  the  other  is  execuiing 
on  the  model  of  the  Pardheon,  and  is  to  have  a  Greek- 
Doric  portico  in  front. 

Before  we  describe  the  Archilecture  of  the  Norlliem  At 
part  of  the  Continent  of  Europe  in   the  XVIIth  and  *• 
XVIIIth  centuries,  it  will  be  necessary  for  a  moment,  ? 
to  cast  a  look  back  ou  that  which  prevailed  in  France  — i 
immediately  after  the  abandonment  of  the  Gothic  style. 
The  dwellings  of  the  Nobility  of  France  about  the  time 
of  Francis  I.   were  generally  in   the  castellated  style, 
and   though  not   intended  as  fortresses,  tliey  probably 
resembled  such  as  were  actually  places  of  defence  in  the 
turbulent  times  which  preceded  itiat  period.     The  plaa 
was  a  square  or  parallelogram,  and  the  whofe  cnnsisied 
of  bniltlings  surrounding  an  open  court ;   the  windoiri     " 
were  high  and  narrow,  and  at  each  angle  was  a  sqttire 
or  round  tower,  crowned  by  an  embattled  parapet,  witfa 
machicolations,  and  terminating  in  a  high  pyramidal  or 
conical  roof     Most  of  the  buildings  stood  on  a  tcrraea, 
supported  by  a  sloping  wall  or  revetment,   and  at  each 
angle  of  wliich  was  a  g^iterite  or  watch-tower  projecting' 
beyond  the  wall.     Specimens  of  such  edifices^  pnohibi/ 
in  their  original  state,  still  exist  at  Montarg^is  andVer- 
nenjl.     See  Du rand's  Parallel  ofAmieni  and  Modern 
Architecture, 

In  the  beginning  of  the  following  ceiUury,  und  pro- 
bably earlier,  a  taste  for  extravagant  ornament  prevailed 
on  the  dwelling-houses  both  of  France  and  Germany. 
The  old  houses  yet  existing   in  Normandy,  Germany, 
and    Holland  have  octagonal  towers,   high  roofs,  and 
disproportioned   columns  with  spiral   flutings;  and  the 
faces  of  the  walls  and  the  dormer^^  or  windows  in  \ht 
roofs,  are  covered  with  the  utmost  profusion  of  sculp 
tore.     Some  examples  of  these  buildings  may  be  seel 
in    Cot  man's   Antiquities  of  Normandy ;    but   in  till 
course  of  that  century  the  Architects,  haviug  m 
the  style  of  the  Italian  School,  introduced  a  tostt  f< 
greater  simplicity  and  elegance. 

One  of  the  first  examples  of  this  improved  style  Tt»U 
is  the  Chateau  Luxembourg,  built  by  Dt  Brosse.  ^ 
under  Mary  de  Medicis,  in  1020 ;  this  consists  of  a 
centre  and  two  wings  connected  by  arcades;  each  of 
the  wings  is  formed  by  two  square  pavilions  placed 
at  right  angles  to  the  front,  and  in  the  rear  is  a  square 
court  surrounded  by  a  double  arcade.  The  central 
building  is  crowned  by  a  cupola  and  lantern,  and  ibe 
pavilions  by  roofs  in  the  form  of  frusta  of  pyrailli4^{ 
each  consists  of  three  stories  ornamented  with  colu«B% 
and  coupled  half-columns  are  attached  to  the  faces  of  the 
piers  supporting  the  arches  which  connect  the  build- 
ings. The  chief  defect  in  the  design  of  this  building 
is  that  the  pavilions  instead  of  being  subordinate  to  the 
centre  are  both  broader  and  more  iol\y,  aad  the  higbi 
plain  roofs  seem  too  heavy  for  the  oraaoiented  wtUf 
which  support  them. 
The  Louvre  and  the  Thuilleriea  are  two  buildingt 
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Fcparaled  ouly  by  Iheir  g-ardens  ;  Ihe  former  consists  of 
F  a  va5l  quadrangle  enclosings  a  corlitt' ;  und  Ihe  maf^iii- 
^^  ficence  of  ils  principal  fronl,  winch  was  bnilt  by  Per- 
"*  rault,  in  1667,  renders  it  one  of  tbc  finest  buildings  in 
Europe;  the  lengrth  of  this  front  is  371  feet,  its  heii^ht 
from  the  level  of  the  p*o!mr!  to  llie  tup  rjf  the  cornice  is 
85  feet  3  inclies,  and  it  is  broken  vertically  so  as  to  form 
a  projection  in  the  centre  and  one  at  each  extretnity. 
The  basement  constitutes  one  grand  bnt  plain  podiutn, 
32  feet  3  inches  hipjh,  and  is  pierced  by  windows,  the 
upper  extremities  of  which  are  flat  segments  of  circles; 
in  the  central  division  are  three  doorways,  of  which  that 
ID  the  middle  is  more  lofty  than  the  others,  and  covered 
by  a  semicircular  arch  crowned  with  trophies.  Above 
the  podium,  the  central  divisitni  and  the  two  curtains  cofi- 
necting-  it  with  the  pavilions  are  adijrned  with  coupled, 
Corinthian  columns  having  fluted  shafts ;  every  pair 
Stands  on  a  pedestal  common  to  both,  nnd  between  the 
pedestals  are  balustrades  :  the  columns  stand  at  a  dis- 
tance from  the  walls,  and  behind  them  is  an  open  gal- 
lery extending  along  the  front.  In  the  middle  of  the 
face  of  each  pavilion  is  a  recess  crowned  by  a  semicir- 
cular arch  springing  from  imposts  ;  the  angles  of  the 
pavilions  are  ornamented  with  con  pled,  Corinthian 
pilasters,  and  on  each  side  of  the  recess  is  a  column 
and  pilaster.  In  the  wall  of  the  building,  under  the 
colonnade,  are  niches  containing  statues^  and  each  niche 
h  crowned  by  a  pediment;  above  these  is  a  horizontal 
string,  and  over  it  a  row  of  elliptical  medallions.  The 
central  division  is  crowned  by  a  magniticcnt  pediment* 
the  tympanum  of  which  is  filled  with  sculpture,  and 
above  the  horizontal  cornice  of  the  rest  of  the  building 
is  an  elegant  balustrade. 

The  Thuilleries  form  one  line  of  building,  1070  feet 
long-,  situated  at  that  extremity  of  the  whole  which  is 
opposite  to  the  colonnade  front  of  the  Louvre.  The 
centre  consists  of  a  tower,  74  feet  square,  crowned  by 
a  high  dome  raised  on  a  scjuare  base,  and  formed  of  four 
curved  surfaces  meeting  in  as  many  diagonal  ridges^ 
which  are  ornamented  or  disfigured  by  rusticated 
work  ;  on  each  side  of  the  centre,  a  line  of  building, 
having  an  arcade  in  front,  connects  that  part  with  each 
win^. 

The  facade,  which  was  designed  and  begun  by  Phili- 
bcrt  del'  Orme  in  the  middle  of  the  XYIthcentury,  and 
continued  by  Le  Van  in  the  XVIItb,  presents  the 
appearance  of  a  mass  of  discordant  parts  ;  that  in  the 
centre  consists  of  four  stories,  ornamented  with  Ionic 
and  Corinthian  columns  supporting  entalilatures,  and 
crowned  by  a  pedimciit  and  dome.  The  arcades  in  the 
curtains  stand  on  a  podium  broken  by  projeetions  ;  the 
faces  of  their  piers  are  ornamented  with  Ionic  columns, 
the  shafts  of  which  are  interrupted  by  cubical  blocks,  and 
above  the  arcades  are  two  tiers  of  windows.  The  fasjade 
of  each  of  the  wings  is  broken  vertically  into  three 
parts,  of  which  that  nearest  to  ihe  centre  consists  of 
three  stories,  with  Ionic  and  Corinthian  columns  in  the 
lower  and  second  stories  respectively,  and  Attic  pilas- 
ters  in  the  upper.  The  parts  at  the  extremities  of  ihe 
facade  consist  each,  also^  of  three  stories  ;  the  front  is 
adorned  with  four  Corinthian  pilasters  extending  from 
llie  podium  to  the  top  of  the  second  story ;  and  over 
these,  are  dwarfish  pilasters  of  the  same  Order,  in  front 
of  the  third  story  ;  these  extreme  buildings  are  covered 
with  lofty  roofs,  in  the  form  of  frusta  of  pyramids.  Tlie 
curtain  between  the  two  extremities  of  each  wing  con- 
sists of  two  stories  only,  in  front  of  which  are  coupled. 


Corinthian  pilasters,  supporting^ an  entablature  above  the    Part  iv, 
second  atory«  ^^.^-y.i^ 

In  the  facade  of  this  Palace  there  is  a  mixture  of 
columns  and  pilasters  of  various  Orders  and  sizes 
ranged  in  the  same  line ;  I  wo  and  three  stories  are 
formed  within  the  same  height^  with  entahlatures  ter- 
minating at  the  point  at  which  the  heights  of  the  stories 
are  changed,  and  the  roofs  of  the  several  buildings  are 
separated  from  each  other;  hence  arises  the  inmost  con- 
fusion in  the  system,  yet  from  the  grent  extent  of  the 
Une  an  imjiosing  etfc^ct  is  produced, 

A  sli!I  more  imposing  eflect  arises  from  the  immense  PiUce  of 
line  of  buildings  forming  the  Palace  at  Versailles,  V^rsaiUci, 
which,  besides  the  advantage  of  greater  regularity  of 
design,  is  without  the  high  naked  roofs  which  deform 
the  older  buildings  of  France  and  fippear  like  mean 
additions  to  the  original  structure.  This  edifice  was 
built  by  flardouin  Mansard  in  the  time  of  Louis  XIV., 
and  consists  of  a  series  of  buildings  divided  into  two 
parts  by  a  court;  the  whole  length  is  1330  feet,  and 
from  Ihe  centre  projects  a  mass  of  buildings  about  250 
feet  towards  the  garden.  On  arriving  from  Paris  there 
is  a  front  court,  in  advance  of  the  general  line  of  build- 
ing, with  offices  on  eadi  side,  and  this  leads  to  an  inner 
court  between  the  two  wings ;  at  the  bottom  of  this  is 
the  grand  portico  in  the  centre  of  the  whole  building. 
The  two  wings  and  the  centre  contain  five  quadrangular 
cortili  surrounded  by  the  apartments  of  the  Palace,  and 
the  two  extremities  of  one  wing  are  occupied  by  a  Chapel 
and  a  Theatre, 

The  royal  Palace  of  the  Escurial,  in  Spain,  was  begun  j^^  j^g^^, 
in  1557  for  Philip  II.,  by  Giovan  Battista  di  Toledo,  rii|, 
and  finished  by  other  hands  ufler  the  death  of  that 
Architect.  It  is  of  a  quadrangular  form,  6^0  feel  long 
from  North  to  South,  and  558  feet  from  East  to  West, 
besides  a  Chapel  which  projects  177  feet  beyond  the 
face  of  the  Eastern  front;  the  general  height  of  the 
eriifice  is  64  feet,  but  there  are  eight  lowers,  each  200 
feet  high,  of  which  four  are  at  the  angles  and  the  rest 
are  symmetrically  disposed  in  the  interior.  The  general 
plan  of  the  building  may  be  considered  as  divided  into 
three  parts,  in  directions  from  West  to  East ;  at  the 
Western  extremity  of  the  central  division  is  a  grand  ves- 
tibule 252  feet  long,  and  125  feet  wide,  the  sides  of 
which  are  ornamented  with  pilasters  supporting  arches. 
Three  graml  portals  lead  from  this  vestibule  to  the  Royal 
court,  which  is  262  feel  long,  and  197  feet  wide,  includ- 
ing the  habitations  about  it;  the  faqades  of  the  build- 
ings in  this  court  have  five  rows  of  windows,  ornamented 
with  pilasters  or  fasces ;  and  at  the  Eastern  extremity  is 
the  grand  Chapel,  which  is  covered  by  a  cupola  70  feet  in 
diameter,  and  has  in  front  a  portico  formed  by  five  arches^ 
the  piers  of  which  are  ornamented  with  luilf-cohuuns 
of  the  Doric  Order.  The  Northern  and  Southern  divi- 
sions of  the  interior  are  occupied  by  peristyles  or  arcades 
surrounded  by  apartments. 

The  principal  exterior  facade  is  towards  the  West ; 
like  all  the  others  it  contains  five  tiers  of  windows,  orna- 
mented with  simple  architraves ;  and  it  is  finished  by  a 
horizontal  cornice  which  is  continued  without  interrup- 
tion round  the  whole  building.  It  has  three  portals  ot 
entrance,  one  in  the  centre  and  the  others  equally  dis- 
tant from  it  and  from  the  angles  of  the  building.  The 
centre  of  the  fa<jade  is  adorned  with  two  Orders  of  half 
columns  attached  to  the  walls  ;  the  breadth  of  the  lower. 
Order  is  149  feet;  and  it  contains  eight  Doric  half- 
columns  standing  on  plinths;  in  the  middle  interco- 
3  £ 
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Architec-  lumniation  is  the  doorway,  and  in  the  others  are  niches. 
tuM.  Above  the  entablature  of  this  Order  are  four  Ionic 
^^^*v^*^  columns,  placed  vertically  over  the  four  middle  columns 
of  the  Order  below ;  and  the  entablature  is  crowned  by 
a  pediment  with  a  globe  at  each  of  its  points ;  this 
second  Order  is  flanked  by  four  obelisks  plaoed  vertically 
over  the  four  extreme  columns  below ;  the  obelisks  are 
terminated  by  globes  ;  and  in  the  middle  intercolumni- 
ation  is  a  niche  containing  a  statue  of  San  Lorenzo ; 
the  decorations  about  the  other  doorways  consist  of 
architraves  and  pediments. 

The  size  of  this  building  gives  it  an  air  of  great  mag- 
nificence, but  its  long  and  almost  naked  facades  render 
it  a  gloomy  pile.* 

The  high,  sloping  roofs,  which  we  have  described  as 
rising  above  the  walls  of  the  Palatial  buildings  in 
France,  seem  to  have  been  general  throughout  the 
North  and  West  of  Europe,  during  the  last  century,  in  the 
palaces,  villas,  and  even  the  town  houses ;  but  this  mode 
of  building  was  carried  to  excess  in  Germany,  where 
the  roofs  were  often  as  high  above  the  tops  of  the  vertical 
walls  as  these  were  above  the  ground,  and  contained 
sometimes  as  many  as  five  rows  of  dormer  windows. 

We  add  to  this  Chapter  an  account  of  the  two  princi- 
pal, modem  Churches  of  France,  which  are  distinguished 
from  those  of  Italy  chiefly  by  the  manner  in  which  the 
centres  of  the  buildings  are  covered ;  instead  of  the 
massive  double  domes  which  seem  to  crush  the  walls  of 
St.  Mary's,  at  Florence,  and  of  St.  Peter^s,  at  Rome,  the 
French  Churches  are  crowned  by  slender  cupolas  ex- 
hibiting, in  their  construction,  examples  of  refined, 
mechanical  skill. 
Church  of  At  tlie  latter  end  of  the  XVIIth  century,  Hardouin 
thelayalids,  Mansard,  the  Architect  of  the  Thuilleries,  built  the 
at  aris,  Church  of  the  Invalids,  at  Paris,  a  work  of  the  same 
diaracter  as  that  of  SL  Peter's,  at  Rome,  but  of  smaller 
dimensions.  This  edifice  is  formed  on  a  plan  the 
exterior  of  which  is  a  square  of  342  feet,  and  the 
central  part  in  the  interior  is  a  complete  circle,  85 
feet  3  inches  diameter ;  between  this  circle  and  the  four 
faces  of  the  building  are  vestibules,  which  give  to  the 
interior  the  form  of  a  Greek  cross,  and  the  vestibules  on 
the  East  and  West  are  terminated  by  porticos.  Within 
each  of  the  four  angles  of  the  square,  is  an  octagonal 
Chapel ;  and  in  the  Eastern  extremity  of  the  Church  is 
a  rich  baldaquino,  the  entablature  of  which  is  sup- 
ported by  Corinthian  columns  with  twisted  shafls. 

The  body  of  the  Church  is  covered  by  a  triple  dome, 
of  which  the  lowest  has  the  form  of  a  spherical  zone, 
and  rises  at  146  feet  from  the  pavement ;  its  height  is 
36  feet,  and  it  terminates  in  a  circular  aperture  which 
permits  the  second  dome  to  be  seen  by  a  spectator 
below  ;  this  second  dome,  which  is  nearly  a  hemisphere, 
rises  from  the  hances  of  the  former,  and  its  crown  is 
208  feet  from  the  pavement.  Both  these  domes  are  of 
masonry ;  the  lower  part  of  the  second  is  pierced  by 
twelve  semicircular-headed  apertures.  The  third  or 
upper  dome  is  of  timber,  and  its  vertical  section  resem- 
bles a  Gothic  arcli  of  the  third  point ;  its  vertex  is  238 
feet  from  the  pavement,  and  it  is  crowned  by  an  elegant 
lantern,  terminating  in  a  ball  and  cross,  at  312  feet  from 
the  pavement:  the  surfiau^e  of  the  exterior  dome  is 
divided  by  twelve  ribs,  and  between  these  it  is  orna- 
mented with  panels  containing  painted  trophies ;  the 
interior  surface  of  the   second  dome  is  covered  with 

*  For  particulars  of  the  Escurial  less  strictly  Archilectnial,  see 
oor  MiaceUameom  Dhuwn,  ad  v. 


painting,  on  which  the  light  falls  fivm  the  windowi  in 
the  lantern,  and  permits  them  to  be  seen  to  great  sd? an-  V 
tage,  throngh  the  aperture  of  the  lower  dome. 

The  Church  of  St  Genevieve,  at  Paris,  was  be^a,  in  of 
1757,  by  M.  Soufilot,  and  is  remarkable  for  the  boldness  (* 
of  the  construction  of  its  upper  part,  which  consists  of 
three  domes  of  masonry  raised  one  on  another  withoat 
any  apparent  abutment.  At  the  intersection  of  the  body 
of  the  Church  with  the  transept,  are  four  piefa^  orna- 
mented with  Corinthian  columns;  from  these  piers 
spring  semicircular  arches,  and  between  theas  sfe  pen- 
dentives,  which  terminate  in  a  horizontal  circle  70  feet  in 
diameter, with  an  interior  entablature,  the  cornice  of  wfakh 
is  108  feet  from  the  pavement ;  above  the  pendcntivea  b 
a  cylindrical  wall,  in  which  is  another  interior  cnferiila- 
ture,  the  cornice  of  which  is  155  feet  from  the  pafeneaL 
The  exterior  of  this  wall  is  surrounded  by  a  ranga  of 
Corinthian  columns,  37  feet  high,  and  diiq>osed  ia  tte 
circumference  of  a  circle,  110  feet  in  diameter;  fimn 
the  top  of  the  wall  springs  the  lower  dome,  which  is  70 
feet  in  diameter,  and  35  feet  high,  and  has  the  fiirm  ef  a 
truncated  paraboloid  ending  at  top  in  a  areolar  aper- 
ture, the  diameter  of  which  is  30  feet. 

On  the  hances  of  this  dome,  and  180  feet  froaa  the 
pavement,  springs  another  parabolical  dome,  &B  fiset  m 
diameter,  and  40  feet  high,  and  on  the  top  of  this  is  a 
lantern,  55  feet  high,  with  a  hemispherioil  top^kna- 
nating  in  a  ball  and  cross.     Over  the  cylindrical  jM 
before  mentioned,  and  on  the  exterior  of  the  base  ef  the 
second  dome,  is  another  cylindrical  watl,  crowned  oalhe 
exterior  by  an  entablature,  the  cornice  of  which  is  st 
the  height  of  200  feet  from  the  pavement ;  final  tkh 
springs  the  upper  dome,  which  is  80  feet  in  diameter,  aad 
40  feet  high,  and  terminates  on  the  exterior  of  ths  lu- 
tem,  at  about  the  middle  of  its  height.     A  Tertical  fse* 
tion  of  this  dome  presents  the  appearance  of  two  OolMc 
arches,  the  radii  of  which  are  each  equal  to  54  fcct 

AAer  the  description  of  the  elegant  Churches  ef  Aaly  Oa 
and  France,  it  will  be  almost  needless  to  notice  tkoitif^ 
other  Countries  on  the  Continent  of  Europe,  whidi  have  Ft 
been  erected  subsequently  to  the  abandonment  of  the  |^( 
Gothic   style ;    some  of  these,  like  the  Cathedrd  at  mi 
Dresden,  are  crowned  by  magnificent  domes,  hot  m 
general  they  are  furuished  with  a  square  or  polygonal 
tower  rising  to  a  great  height  above  the  body  H  the 
building ;  the  top  of  this  is  surrounded  by  a  bakosy 
and  crowned  by  a  cupola  and  lantern,  and  frequently  by 
a  small  spire  or  pinnacle  above  the  latter.     In  HoUutd 
and  the  Northern  part  of  Germany,  an  extremely  vitiated 
taste  prevailed  till  lately  in  Church  building;  aianyof 
the  spires,  instead  of  having  the  simplicity  of  the  pyramid 
or  cone,  resemble  several  spheroids  or  bell-ahaped  figma 
placed  one  above  another,  and  ending  in  a  very  aeilB 
pinnacle  at  the  top. 

The  modern  Churches  of  Spain  are  not  very  difireit 
from  those  of  the  North  of  Europe;  some  of  them  at 
crowned  by  domes,  but  the  generality  of  them  have  oily 
small  slender  turrets  extravagantly  painted  sad  gttt; 
their  marbles  and  paintings  are  rich,  but  are  oveikMided 
with  garlands  and  pyramids,  broken  pediment^  9ti 
heavy  cornices. 

CHAPTER  V. 

Introduction  of  the  Roman  Architecture  into  EngUad' 

The  introduction  of  the  revived  Roman  Architectuie 
into  England  seems  to  have  taken  place  during  the 
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rei£ni  of  Henry  VIII,,  for  this  Prince  had  in  his  service 
John  of  Padua  and  Jerome  of  Treviso,  I  wo  Italian 
Architects,  who  were  employed  in  the  erection  of  man- 
sions for  the  Enjjfhsh  NobiUty  ;  and,  ihoti^h  nothing 
now  remains  of  their  works,  there  is  little  doubt  that 
they  were  the  instructors  of  Holbein,  who  arrived  in  this 
Country  at  or  near  the  same  titne ;  and  who  has  left  an 
eicample  of  the  ancient  Orders,  but  blended  with  features 
belon«:ing  to  the  latest  species  of  Gothic  Architecture, 
in  Ihe  portico  which  he  built  i>>r  the  Earl  of  Pembroke, 
at  Wilton. 

This  mixture  of  styles  continued  to  prevail  in  the 
buildings  erected  during  the  reigns  of  Elizabeth  and 
James  I-,  and  specimens  of  it  are  found  in  the  Colleges 
at  Oxford  and  Cambridge,  several  of  which  were  then 
built  or  restored  ;  these  generally  cnnsist  of  ranges  of 
buildings  enclosing  quadrangular  areas ;  and  the  win- 
dows, which  are  rectangular,  are  divided  by  mullions 
and  crowned  by  horizontal  tables.  Over  the  gateways 
arc  oriels,  and  along  the  tops  of  the  walla  are  several 
gubles,  the  sides  of  whicli  are  cut  in  figures  fantastically 
composed  of  right  lines  and  curves.  But  in  Caius  College, 
at  Cambridge,  which  was  erected  in  1565,  are  several 
semicircular-headed  gateways,  ornamented  with  some 
of  the  Roman  Orders  in  tiers;  and  the  face  of  one  of 
them  has  all  the  five  placed,  in  succession*  above  each 
othen  FoT  purity  of  style  these  are  nearly  equal  to 
any  examples  of  the  Orders  execuled  by  Bramanle  in 
it  Itftly.  The  tower  also  of  the  Schools,  at  Oxford, 
consists  of  a  semicircular-headed  gateway  wkii  broad 
windows  above  it,  and  the  whole  crowned  by  a  com- 
plex gable ;  ou  the  face  of  the  tower  are  five  tiers 
of  coupled  columns  of  all  the  ditferetit  Roman  Orders, 
Ifom  the  Tuscan  to  the  Composite,  mounted  on  pe- 
dtstals.     These   are  supposed  to  have  been  eitecated 

I  by  Inigo  Jones ;  but  they  are  probably  older,  and  are, 
evidently,  the  work  of  some  person  who  had  a  knowledge 
of  the  Orders,  but  not  of  the  ancient  mode  of  applying 
them  in  a  building.  Above  the  second  tier  of  windows 
h  a  statue  of  James  I, 
According  to  Mr.  Walpole,  the  mansions  of  the  Eliza- 
bethan Age  belong  to  a  style  which  he  supposes  to  have 
been  invented  for  the  houses  of  the  Noliility,  when,  on 
ilte  settlement  of  the  Kingdom  after  the  termination  of 
the  quarrel  between  the  Roses^  they  ventured  to  abandon 
their  fortified  dungeons  and  consult  domestic  conve- 
nience. At  the  entrance  was  a  vast  hall  frequently 
occupying  all  the  height  of  the  building;  from  ibis  pro- 
ceeded a  gallery  extending  through  tlie  whole  length  of 
the  house,  and  forming  a  communication  among  the 
different  apartments.  The  apartments  themselves  were 
great  in  length  and  breadth,  but  the  ceilings  were  low  ; 
and  those  sides  of  the  room  which  were  formed  by  the 
exterior  walls  of  the  house  were  almost  entirely  ocuupied 
hy  rectangular  windows  :  oriels  or  bowed  windows  were 
also  very  general ;  these  formed  recesses  in  the  rooms, 
and  were  supported  by  limbers  projecting  from  the 
lace  of  Uie  lower  part  of  the  wall  The  ceilings  were 
divided  into  square  compartments  by  great  timbers 
under  its  general  surface  ;  the  parapets  were  cut  into 
gables  like  those  of  the  Colleges  above  mentioned,  and 
both  the  interior  and  exterioi  of  the  building  were  gene- 
rally loaded  with  sculptured  ornaments  resembling  those 
on  the  houses  of  the  Continent,  at  the  same  period* 

All  Architect  named  Thorpe  designed  or  improved 
most  of  the  Palatial  edific**s  erected  in  the  reigns  of 
Elizabeth  and  James  I,     Walpole  says  of  him,  that  his 
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ornaments  are  barbarous  ;  but  he  allotted  ample  spaces    Fui  IV,. 
for  halls,  staircases^  and  chambers  of  state,  and  there  is  ^-^"y^*^ 
judgment  in  his  disposition  of  apartments  and  offices. 
Audley  End,  near  Saflron  Walden,  and  part  of  North  urn- 
beriand    House   in   London,    were    built    by    Bernard  Bernard 
Jansen,  a  Fleming,  in  the  time  of  James  I.     The  latter  J*Men. 
is  remarkable  for  ils  almost  exact  coincidence  with  the 
style  of  the   Italian  Palaces ;  consisting  of  a  rang^  of 
buildings  surrounding  a  quadrangular  enclosure,  with 
windows  towards  the  interior. 

In  Brit  ton's  Architectural  Antiquities  is  given  a  view  Browms- 
of  Brow^nfsholme  Hall,  in  YorkshiTet  which  may  serve  as  l'*'!"!*^  "•^^ 
an  exampleof  the  domestic  A  rchitechire  of  the  above-men* 
tioned  period.  The  fa<jade  consists  of  a  centre  and  two 
projecting  wings.  Id  the  middle  of  the  former,  is  the  door- 
way which  is  crowned  by  a  semicircular  arch  without 
imposts,  and  on  each  side  is  a  pair  of  fluted  columns  of 
an  Order  resembling  the  Doric,  but  with  Attic  bases,  and 
standing  on  a  common  pedestal;  the  entablature*  above 
them  extends  only  over  the  doorway  and  cohimns,  and 
is  broken  so  as  to  project  over  the  latter;  in  the  frizc 
are  triglyphs,  but  placed  without  regard  to  symmetry, 
for  in  that  part  which  stands  over  tlie  capitals  of  the 
columns  there  are  two  triglyphs,  and  two  metopes,  so 
that  at  one  angle  of  the  projection  is  a  tri glyph,  and  at 
the  other  a  metope.  Over  this  entablature  is  a  plain 
rectilinear  window,  andj  on  each  side  of  it,  a  pair  of 
Ionic,  fluted  pilasters,  both  standing  on  one  pedestal, 
the  face  of  which  is  ornamented  with  a  panel ;  Ihe  en- 
tablature above  consists  of  several  mouldings,  without 
distinction  of  architrave  or  fnz^.  The  I  bird  story  is 
ornamented  in  a  way  similar  lo  the  second,  but  it  is  not 
quite  so  high ;  over  it  is  a  pediment,  and,  on  each  side, 
is  a  sniall  obelisk,  placed  on  a  pedestal. 

The  English  mansions  of  the  lime  of  Elizabeth  do  not  improve- 
appear  to  have    been  ever  considered    as   convenient  wjentof 
dwellings  ;  Lord  Bacon's  observations  on  them  are  well  ^"G1i*« 
known,  and  perhaps  there  are  few  persons  of  the  present  lui^hvlBigd 
day  who  would  choose  such  edifices  for  their  reisidence  jooa* 
in  preference   to   those   of  more  modern  construction ; 
tlie   tasteless  form  of  the  exterior,    the  great   square 
windows,  and  clumsy  sculpture,   are  equally  unworthy 
of  imitation  ;  and,  we  may  add,  the  diminutive  columns 
executed  in  imitation  of  the  Roman  Orders,  and  placed 
so  that  they  betray  an  utter  ignorance  of  the  principles 
which     regulate    the   employment   of  such    members, 
instead  of  insj)iring  ideas  of  mtignificence  only  excite 
contempt     But   this    mixture   of  styles  did   not    long 
continue,  and  the  Italian  artists,  who  liad  been  brought 
into  England  as  early  as  the  reign  oC  Henry  VII.,  having 
commuiiiLated   some   kiiowlediie  of  the  Architecture  of 
their  Country,  those  of  England    began  to  feel  a  desire 
to   be   more    intimalely  acquainted   with  it,  aivd    with 
the  ancient  style  from  which  it  was  derived.     By  such 
means  Inigo  Jones  seems  lo  have  been  led  lo  the  study 
of  the  writings  of  Vitruvius  and  of  the  Italian  Architects  j 
and,  thus,  to   have  acquired  a  great  taste  for  the  style 
prevalent  in  Italy  at  that  period,  which,  fortunalely,  he 
was  enabled  to  put  in  practice  lo  a  greut  extent. 

In  the  early  part  of  his  professional  career,  he  gave  St.  JoJia* 
designs  for  the  second  quadrangle  of  St  Johu^s  College  College, 
at  Oxford  ;  the  lower  story  of  which  he  made  to  c^msist  *^^'''™* 
of  a  rduge  of  semicircular  arches  supporting  an  enta- 
blature ornamented  with  triglyphs;  above  this»  are  win- 
dows divided  into  two  lights,  and  the  walls  are  crowned 
by  battlements.     In  the  centre  of  one  side  of  the  sqtmre 
is  a  semicircular  arch,  springing  from  columns,  and  on 
3b  2 
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Atchiteo-  each  side  of  it  is  a  projecting  pier  with  double,  fluted 
^"^     pilasters  supporting  an  entablature  in  which  are  two 

"^^^^^^^  triglyphs.  In  the  second  story  of  the  same  centre,  and 
above  the  former  pilasters,  are  two  similar  ones  with 
Ionic  capitals ;  the  whole  of  the  centre  is  crowned  by  a 
segmental  pediment  without  the  horizontal  cornice. 
About  the  same  time  Jones  built  Heriot's  Hospital  at 
Edinburgh,  and  Sherbourne  House  in  Gloucestershire ; 
these  first  works,  however,  have  not  the  correctness  ob- 
served in  those  executed  after  his  return  firom  Rome; 
and  Walpole  observes  that  his  designs  of  that  time  are 
defaced  by  the  littleness  of  parts  and  weight  of  orna- 
ment with  which  the  revival  of  the  ancient  Architecture 
in  this  Country  was,  for  the  most  part,  encumbered.  But, 
having  had  an  opportunity  of  consulting  on  the  spot  the 
remains  of  Roman  Art,  his  taste  became  purified,  and, 
subsequently,  he  designed  or  executed  those  works  which 
established  his  fame,  and  gave  a  decided  turn  in  England 
in  favour  of  classical  Arcliitecture. 

King  James  employed  this  Architect  to  give  a  design 
for  a  new  Palace  at  Whitehall,  in  order  to  replace  the 
ancient  one,  which  was  then  in  a  ruinous  condition ;  and 
a  complete  pLm  and  elevation  of  the  intended  Palace 
may  be  seen  in  the  collection  of  his  designs  by  Kent : 
it  was  to  have  been  of  a  rectangular  form,  the  whole 
length,  between  the  river  Thames  and  St.  James's  Park, 
equal  to  926  feet,  and  the  breadth  from  North  to  South 
740  feet.  This  immense  edifice,  exceeding  in  magni- 
tude the  Palace  of  Dioclesian,  was  to  be  divided  into 
three  equal  rectangles  by  two  ranges  of  buildings,  ex- 
tending through  the  whole  depth  of  the  Palace,  from 
North  to  South  ;  the  central  division  was  to  form  one 
great  court  surrounded  by  a  terrace  30  feet  wide ;  but 
the  two  lateral  divisions  were  each  to  be  divided  into 
three  courts  by  two  ranges  of  buildings  from  East  to 
West  In  the  centre  of  each  of  the  exterior  sides  of  the 
building  there  was  to  be  a  grand  facade,  of  which  that 
next  to  Charing  Cross,  and  the  opposite  one,  were  at 
the  extremities  of  the  great  central  court ;  the  front  next 
to  the  Park  was  to  lead  into  a  circular,  or  as  it  was 
called,  a  Persian  court,  surrounded  by  an  arcade,  and 
forming  the  middle  of  the  three  courts  on  that  side  of 
the  Palace  ;  the  front  next  to  the  river  was  to  lead  into 
a  square  court,  also  surrounded  by  an  arcade,  and  form- 
ing the  middle  court  on  this  side. 

The  only  part  of  this  vast  edifice  which  was  executed 
is  that  intended  to  have  been  a  Banqueting-house,  but 
now  converted  into  a  Chapel ;  it  forms  a  very  small 
part  of  the  whole  design,  and  occupies  what  would 
have  been  the  Western  side  of  the  quadrangle  at  the 
North-East  angle  of  the  Palace.  Its  plan  is  a  rectangle 
110  feet  long,  and  55  feet  wide,  and  its  longest  fronts 
contain  each  two  Orders  of  half-columns,  above  the 
lowest  story,  which  forms  a  substantial  basement  to  the 
whole  structure;  the  lower  of  the  two  Orders  is  Ionic, 
and  resembles  that  of  Palladio  in  the  proportions  of  the 
columns,  in  the  convex  frize,  and  in  the  modillons  of 
the  cornice;  between  the  columns  are  rectangtdar 
windows,  with  circular  and  rectilinear  pediments  alter- 
nately :  the  upper  Order  is  Composite ;  between  the 
columns  are  rectangular  windows,  and  above  the  latter 
are  festoons  of  sculptured  drapery :  the  whole  front  is 
rusticated  and  crowned  by  a  balustrade.  The  facades 
of  this  building  produce  an  imposing  effect,  and  they 
are  so  much  the  more  admirable  as  they  are  almost  the 
first  examples  of  the  Roman  Architecture  in  this  Country ; 
they  partake,  however,  of  the  defects  of  the  Italian 
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school,  from  which  emanated  the  style  they  exhibit; 
the  entablature  is  broken  over  each  column,  and  there  ^ 
is  a  cornice  to  the  lower,  as  well  as  to  the  upper  Order. 
But  if  the  whole  Palace  had  been  executed,  there  would 
have  been  no  ground  for  the  observation  of  a  fiNreiga 
artist,  which  till  lately  was  too  well  founded,  oil.  t£il 
the  Ring  of  England  was  worse  lodged  than  any  <iihier 
Prince  in  Europe. 

The  old  Palace  at  Whitehall,  which  this  was  to  have 
replaced,  had  been  originally  built  by  Hubert  de  Baiig, 
Earl  of  Kent ;  it  was  in  1248  sold  to  the  then  Archbishop 
of  York,  and  it  became  the  town-residence  of  the  Pre- 
lates of  that  See.  In  1530,  Cardinal  Wolsey.  who  then 
held  it,  sold  it  to  Henry  VIII.,  by  which  it  became  the 
property  of  the  Crown  :  it  was  finally  destroyed  by  firs 
in  1698. 

That  piece  of  Architecture  which  is  situated  on  Iha  Y 
Thames  at  the  end  of  Buckingham  Street  in  theScrand* 
was  originally  a  water-gate  in  the  middle  of  a  lqa|f 
embattled  wall,  skirting  the  gardens  of  the  Doha  of 
Buckingham   on    the  river  side ;  and  was  erected  J^ 
Inigo  Jones  in  1626.     The  facade  of  this  building;  MXl 
to  the  street,  consists  of   a  semicircular  arch  in  the 
centre,  for  a  passage,  and  an  aperture  of  a  sinular  form 
on  each  side  for  a  window ;  the  crowns  of  these  are.of 
equal  height  from  the  pavement,  but  as  the  middU  aidk 
is  wider  than   the  others^  its  imposts  are  lower  thao 
theirs,  which  is  a  great  defect ;  the  face  of  each  pkr  if 
ornamented  with  a  pilaster  of  the  Tuscan  Order,  sadl 
over  these,  is  a  general  horizontal  entablature  with  sUsM 
balls  placed  as  ornaments  on  its  top.     In  the  directioB 
of  the  length  of  the  passage  througli  the  centre^  are  tffS 
semicircular  arches  on  each  side,  springing  from  impeita^' 
and  resting  on  a  small  pillar  in  the  middle.     Thefi^tdl, 
next  to  the  river  consists  also  of  three  semicucolar 
arches ;  in  front  of  the  four  piers  on  which  they  rest  ait 
four  half-columns  of  the  Tuscan  Order  attached  to  the 
wall;  the  two  in   the  centre  stand  on  (he  topefllM 
flight  of  steps  which  leads  from  the  passage  dcwa  to 
the  water,  and  the  two  others  on  plain  pedestals..  The 
imposts  of  the  three  arches  are  all  in  one  horixootd 
line  ;  the  faces  of  the  piers  are  rusticated  to  reaemfch 
rough  masonry,  and  there  are  square  blocks  also  rusti- 
cated, at  intervals,  on  the  shaRs.     The  columns  suppoit 
an  entablature  which   is  broken   above  tiieir  cspitils; 
and  over  the  archway  is  a  pediment  formed  by  a  v^ 
ment  of  a  circle,  and  having  its  tympanum  omameotd 
with  a  shield,  for  which  the  horizontal  cornice  is  isttt- 
rupted.  .  ^ 

The  Church  of  St  Paul,  in  Covent  Garden.  «^  *^*  JH 
ginally  built  by  Jones,  in  a  style  resembling  that  of  the  J^ 
present  edifice,  which  is  a  restoration  executed  under  the  ^^ 
direction  of  Mr.  Hardwick ;  the  old  building  bafiag 
been  destroyed  by  an  accidental  fire  in  1795.  ThcA^ 
chitect  seems  to  have  intended  to  exhibit  here  the  p^ 
portions  of  the  Tuscan  Temples  as  they  are  described 
by  Vitruvius ;  and  the  whole  building  may  be  considered 
as  very  well  appropriated  to  its  situation,  among  the  hutf 
of  a  market-place,  which  it  may  be  said  to  I'esemWem 
form  ;  it  must  also  be  considered  as,  perhaps,  the  only 
existing  specimen  of  an  ancient  Order,  and  on  that  ac- 
count it  is  interesting.  The  plan  is  a  rectangle  133  W 
long,  including  the  depth  of  the  portico  or  pronac^snd 
60  feet  wide,  and,  contrary  to  the  general  practice  in 
Churches,  the  altar  is  at  the  Western  extremity ;  the 
height  from  the  ground  to  the  cornice  is  35  feet  lo 
front  of  the  pronaos  are  two  columns  of  the  Tuscan  Order 
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between  the  antae  pilaaters  ;  all  these  have  considerable 
diminution,  and  the  sides  of  the  shafts  are  curved  in  ihe 
vertical  direction ;  the  entablature  consists  of  an  archi- 
trave and  cornice,  and  the  latter  is  supported  by  cantili- 
vers,  or  timbers,  projecting  as  much  as  one-quarter  of 
the  heisrht  of  the  column.  The  farade  is  crowned  by  a 
pediment,  theheirrht  of  which  from  the  horizontnl  cornice 
is  21  feet,  or  nearly  oite-quarler  of  the  whole  horizontal 
extent  of  the  entablature. 

Masonry  was  thus  emph>yed  in  tlie  time  of  Inigo  Jones 
for  the  public  edifices  of  London^  but  the  mansions  of 
tbe  Nobil'ty  were  then  merely  of  brick*  and  the  houses 
of  the  citizens  of  timber;  in  the  reign  of  Charles  I.,  how- 
ever, stone  houses  were  built  in  London,  and  the  Eail 
of  Anindel  was  almost  the  first  who  introduced  the  prac- 
tice of  building:  ^n  that  material. 
i^i  Soon  after  the  time  of  Inii^o  Jones  the  fire,  which  de- 
atroyed  nearly  the  whole  of  London,  was  the  occasion  of 
briniE^ing  forward  the  talents  of  Sir  Christopher  Wren, 
who,  in  reedifyinsr  the  City,  had  more  opporlunilies  of 
displaying:  his  skill  in  Architecture  than  any  indi vidua! 
before  or  since.  Besides  the  restoration  of  a  considerable 
number  of  smaller  Churches,  that  disting^uished  scholar 
as  wetl  as  artist,  who.se  mathematical  discoveries  have 
merited  the  notice  of  Sir  Isaac  Newton  himself,  had 
the  p-lory  of  erecting'  the  Cathedral  of  St.  Faiil>  in 
London,  whicli,  next  lo  that  of  St.  Peter,  at  Home,  is  the 
most  magnificent  edifice  in  the  modern  World.  The  plan 
of  the  building-is  similar  to  that  of  the  generality  of  the 
Christian  Basiiicie;  viz,  a  Latin  cross;  and,  in  the  dis- 
position of  its  interior,  as  well  as  its  exterior  form,  it 
beam  considerable  resemblance  to  the  Church  of  St. 
Peter,  from  which,  indeed,  the  idea  of  the  construction  is 
acltnowledg^ed  to  have  been  borrowed. 

Two  reclanp^ular  parallelograms  on  the  plan  cross 
each  other  at  ri^ht  angles  ;  the  Icnrrth  of  the  principal 
one  from  East  to  West  is  480  feel,  measuring  from  the 
top  of  the  steps  before  the  Western  front  to  the  exterior 
o*  the  wall  at  the  Eastern  extremity  ;  at  this  end  of  the 
building  ia  a  hemicylindrical  recess,  which  extends  20 
feet  further  than  the  wait  and  contains  the  altar,  so  that 
the  whole  length  is  5011  feel,  exclusive  of  llic  great  flight 
of  steps  in  front ;  and  the  general  breadth  on  tlic  exte- 
rior is  125  feet»  The  length  of  the  transverse  rectangle 
from  North  to  South  is  250  feet,  not  including  the  por- 
tico at  each  extremity,  which  projects  20  feel  further ;  its 
breadth  is  125  feet ;  and  the  centre  of  the  intersection  of 
the  parallelograms  is  2S0  feet  from  the  Western  front.  On 
eBch  side  of  the  buildings  at  the  Western  end,  is  a  square 
tower,  one  face  of  w  hie  1 1  coincides  with  the  plane  of  the 
Western  front,  but  on  the  Korthern  and  Southern,  the 
faces  project  about  27  feet  beyond  the  general  walls  of  the 
building,  muking  the  wliole  breadth  of  the  Western  faf^ade 
equal  to  \hO  feet.  In  the  rentrant  angles  situated  between 
these  towers  and  the  main  buiUling  are  formed  two 
Chapels,  each  50  feet  long  and  20  feet  broad,  open  to- 
wmriis  the  Interior  of  the  nave,  en  which  side  is  a  great 
8(t  mi  circular  arch  resting  on  four  columns^  two  under 
"  '   foot. 

be  exterior  of  the  whole  building  consists  of  two 
ens,  one  above  the  other,  and  the  lower  stands  on  a 
ment  10  feet  above  t!ie  ground  on  the  Western  side, 
i%here  a  maguificeut  fliglit  of  marble  steps,  extending 
the  whole  breadth  of  the  front,  leads  to  the  pavement  of 
tbe  Church.  From  this  pavement  to  the  top  of  the  en- 
tablature of  the  lower  Order,  ihe  height  is  50  feci,  and 
from  this  to  the  top  of  the  entablature  of  the  upper  Order, 


40  feet ;  so  that  the  height  of  the  horizontal  entablature 
of  the  body  of  the  Church  from  the  ground  is  100  feet,  ' 
The  Western  faqade  is  ornamented  with  a  magnificent 
portico  consisting  of  twelve  columns,  in  couples,  of  the 
Corinthian  Order;  above  their  entablature  are  eight 
columns,  also  coupled,  and  of  the  Composite  Order, 
besides  four  pilasters  j  these  support  an  entablature, 
above  which,  and  extending  over  the  twelve  pillar.*i,  is  a 
pedfmenl,  the  tympanum  of  which  is  adorned  with  sculp- 
ture. The  Northern  and  Southern  extremities  of  the 
transept  have  porticos,  consisting  each  of  six  fluted,  Co- 
rinthian cohnnns,  disposed  in  a  segment  of  a  circle  on 
the  plan,  and  crowned  by  a  half  dome,  which  rests 
against  llie  wall  of  the  budding. 

Within  the  centre  of  Ihe  Western  fa<;ade  is  a  porch  50 
feet  lotjg  and  20  feet  wide,  and  opposite  the  interval  of 
the  two  middle  pairs  of  columns  is  the  grand  doorway, 
leading  to  a  vestibule  50  feet  square,  wliieh  is  marked 
by  four  piers  placed  at  the  angles;  the  lops  of  the  piers 
are  counectcd  by  semicircular  arches,  and  under  these 
arc  coupled  columns  detached  in  front  of  the  piers.  The 
body  of  the  Church  is  divided  into  three  aisles  by  rect- 
angular piers,  ornamented  with  pilasters  and  supporting 
semicircular  arches;  and  on  each  side  of  the  porch  and 
vestibule  is  a  passage  which  leads  directly  to  the  cor- 
responding aisle.  The  Eastern  extremity  of  the  Church 
is  also  divided  into  three  aisles  by  similar  arcades^  and 
tliis  part  is  occupied  by  the  choir  and  chanceh 

The  entrances  on  the  Northern  and  Southern  extre- 
mities of  the  transept  lead  each  into  a  vestibule  25  feet 
deep,  and  equal  in  length  to  the  whole  breadth  of  the 
transept;  each  vestibule,  as  well  as  the  nave  and  choir, 
communicates  with  the  centre  of  the  Church  by  three 
arched  passages  formed  between  two  immense  piers 
and  the  walls  at  the  intersection  of  the  ai*ms  of  the 
cross;  the  interior  surfaces  of  the  eight  piers  coincide 
with  the  faces  of  an  octagon,  and  the  rentrant  angles 
between  the  arches  are  filled  up  to  the  level  of  the 
crowns  of  the  latter  so  as  to  form  pendentives  which 
end  at  top  in  the  circumference  of  a  horizontal  circle. 
Above  this  is  built  a  wall,  in  the  form  of  a  frustum  of  a 
coue,  which  tenni nates  in  a  horizontal  cornice^  at  the 
height  of  108  feet  from  the  jmvement ;  from  this  springs 
the  interior  dome,  which  is  of  brick workj  100  feet  ia 
diameter  where  it  rests  on  the  cornice,  60  feet  high, 
and  in  the  form  of  a  paraboloid;  its  thickness  is  1  foot 
6  inches,  and  at  the  lop  is  a  circular  aperture  24  feet  dia- 
meter. On  the  hances  of  this  dome,  at  200  feet  from 
the  pavement  of  tbe  Church,  rests  the  base  of  a  cone  of 
brickwnrk  04  feet  diameter  at  bottom  and  65  feet  high; 
the  cone  is  pierced  with  aperlures,  and  ends,  at  lop,  in  a 
vault  formed  like  an  hyperboloid,  with  a  circular  aper- 
ture 12  feet  in  diameter  near  the  vertex;  the  top  of  the 
cone  is  28 5  feet  from  the  pavement,  on  it  is  a  lantern 
55  feet  high,  termitiated  by  a  hemisphere,  and  above 
this  is  a  bull  and  cross.  On  the  sides  of  the  cone  are 
timbers  raised  to  support  the  exterior  dome,  which  is 
made  of  oak  ;  its  base  is  220  feet  from  the  pavement, 
and  its  crown  coincides  with  that  of  the  cone  ;  its  figure 
is  nearly  that  of  a  hemisphere,  the  radius  of  curvature 
of  its  pnifile  being  57  feet,  and  the  centres  in  a  horizontal 
diameter  passing  through  the  foot  of  the  dome»  To 
prevent  the  cone  and  the  interior  dome  from  exerting 
a  lateral  thrust  on  their  supports,  a  circular  groove 
was  cut  horizontally  in  Ihe  masonry  round  their  com- 
mon base,  and  at  tlirce  other  places  at  dilfcrent  heights 
on  the  exterior  of  the  cone  ;  in  these  were  placed  strong 
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iron  chains,  and  the  gproores  were  filled  up  with  melted 
lead. 

llie  pavement  of  the  Church  is  of  marble,  and  in  the 
ceilinfi^  are  formed  hemispherical  cupolas ;  all  the  arches 
arc  of  stone,  but  the  spandrils  are  filled  with  brickwork, 
and  the  interior  surface  of  the  lower  dome,  over  the  centre^ 
io  ornamented  with  painting. 

On  the  exterior  of  the  building  the  intervals  of  the 
columns  and  pilasters  are  occupied  by  niches  or  windows 
with  semicircular  or  horizontal  heads,  and  crowned  by 
pediments ;  the  entablature  of  the  inferior  Order  is  quite 
plain,  except  that  there  are  modillons  under  the  corona; 
and  in  the  frize  of  the  superior  Order  are  higfh  modil- 
lons which  seem  to  support  the  cornice.  Each  arm 
of  the  building  is  covered  by  a  pediment-roof,  and 
at  the  extremities  on  each  face  are  acroteria  supporting 
statues. 

Above  the  roof  of  the  building,  is  a  cylindrical  wall, 
146  feet  in  diameter  and  25  feet  high  from  the  ridge ;  this 
surrounds  the  lower  part  of  the  conical  wall  which  rests 
on  the  eight  piers  at  the  intersection  of  the  arms  of  the 
crosK ;  its  exterior  is  quite  plain,  and  it  is  perforated  by 
two  courses  of  rectangular  apertures.  Above  the  wall, 
is  a  circular  range  of  thirty-two  Corinthian  columns,  40 
feet  high,  including  their  bases  and  capitals,  and  sup- 
porting an  entablature;  between  the  columns,  are  niches 
with  semicircular  heads,  and  the  entablature  is  crowned 
by  a  balustrade.  Vertically  over  the  base  of  the  cone,  is 
raised  another  cylindrical  wall,  the  upper  part  of  which 
appears  above  the  balustrade  ;  this  part  is  ornamented 
with  pilasters  attached  to  its  exterior  circumference,  and 
between  the  pilasters  are  two  tiers  of  rectangular  win- 
dows ;  the  exterior  dome  springs  from  this  wall.  The 
lantern  at  the  top  of  the  dome  is  of  an  octangular  form ; 
its  exterior  is  adorned  with  Corinthian  columns,  and 
round  its  base  is  an  iron  balcony. 

The  towers  at  the  extremities  of  the  Western  front  are 
220  feet  high  and  ornamented  with  Corinthian  pilasters; 
each  terminates  above  the  roof  of  the  Church  in  an  open 
lantent,  the  lower  part  of  which  is  surrounded  by  Corin- 
thian columns,  and  the  upper  part  by  small  buttresses 
which  rest  upon  the  entablature  of  the  lower  part.  A 
plan,  elevation,  and  section  of  this  Cathedral  is  given  in 
pi.  xxiii. 

We  must  refer  to  the  ParentcUia  for  a  description  of 
the  manner  in  which  the  walls  of  the  old  Cathedral  were 
demolished  and  those  of  the  present  one  were  raised  ; 
the  details  are  interesting  and  highly  instructive  to  every 
one  engaged  in  the  practice  of  buildhig. 

This  edifice  may,  for  elegance  of  design,  bear  compa- 
rison with  the  Cathedral  of  St.  Peter,  at  Rome,  though 
it  is  far  from  being  so  large ;  and  it  even  has  some  ad- 
vantages over  that  celebrated  structure.  The  horizonUl 
entablature  is  less  broken,  though  this  bad  taste  has 
been  carried  much  too  far.  The  top  of  the  dome  is  three 
times  as  high  above  the  surrounding  ground  as  the  en- 
toblature  of  the  general  roof,  while  that  of  St.  Peter's 
Church  is  little  more  than  twice  the  height  of  the  roof; 
consequently,  the  former  dome  is  better  seen  by  a  spec- 
tator on  the  exterior,  and  appears  more  like  what  it 
ought  to  be ;  viz,  the  principal  feature  of  the  building. 
It  must  be  acknowledged,  however,  that  the  interior 
faces  of  the  walls  present  a  naked  appearance,  and  will 
require  much  embellishment  from  ornamental  sculpture 
before  they  will  harmonize  with  the  richness  of  the  ex- 
terior. A  great  defect  also  arises,  in  the  interior,  from 
that  want  of  connection  which  is  caused  by  the  arcades 


interrupting  the  entablatures ;  and  the  artAnroltt  of  every    • 
two  of  the  eight  arches  which  support  the  dome,  muHing  ^ 
together  at  their  lower  extremities,  have  the  appf  ranee 
of  standing  on  points,  and  thereby  excite  a  pereeptioa  of 
weakness,  which  is  not  the  less  a  fiuilt  Sn  beiag  oaly 
apparent. 

In  buildings  of  similar  fonna,  H  is  evident  that  aane 
rriterion  may  be  formed  of  the  comparative  aicfit  of 
their  construction,  by  ascertaining  the  ratio  betweeo  tha 
«rea  of  the  whole  plan  and  the  sum  of  the  aieM  cf  the 
horizontal  sections  of  all  the  piers,  walla,  and  piUai% 
which  perve  to  support  the  incumbent  maae ;  lor  thifc 
Duilding  which  exhibits  the  greatest  ratio  between  then 
treas  must  be  the  one  in  which  the  effect  baa  been  pea* 
vhiced  by  the  fewest  means.  Now,  the  Chorehea  of  St 
Peter,  at  Rome,  St.  Mary,  at  Florence,  and  St.  Pasd,  at 
f ^ndon,  are  nearly  similar  building^ ;  and  we  bonow 
trom  Mr.  Joseph  Owilt*s  description  of  the  latter  the 
following  Table  of  their  proportional  areaa. 

Whole  «f«M  in    Am  of  poiala 
English  feeU        of  pvpporL  Batfo. 

St.  Peter 227069         59808         l:O.Ml 

St.  Mary 84602         17030         1  tOMl 

St.  Paul 84025         14311         1 :0.170 

The  merit  shown  in  the  construction  of  the  above  edi- 
fices, which  is  inversely  proportional  to  the  auaihers  ia 
the  last  column,  will,  therefore,  be  respectively  in  the 
proportion  of  17,  20,  and  26,  nearly.  But  if  vertied 
sections  be  made  from  North  to  South  through  the  liea- 
septs  of  those  Churohes,  the  case  will  he  fiwad  toht 
different ;  for  the  proportions  between  the  exteraal  mk 
internal  areas  of  such  sections  are,  accordiag  to  Hr. 
Gwilt,  as  follows  * 

St  Peter 8325:  10000 

St.  Mary 8855  :  10000 

St.  Paul 6865  :  10000 

Hence  it  appears  that  St.  Pauls  Church  is  fitf  iefemr 
to  the  others  in  its  interior  capacity,  which,  howewr*  il 
unavoidable,  on  account  of  the  sides  of  its  conical  tais 
having  considerable  obliquity  to  the  horizon,  whaesi 
the  domes  of  the  other  Churches  rise  nearly  vcrticiUj; 
consequently,  they  have  less  horizontal  thrust  Uiwtrfl 
the  exterior,  and  require  less  mass  of  pier  to  retiil  it 

Besides  the  great  work  we  have  just  mentioned,  ^V!j 
Christopher  Wren  designed  or  executed  most  of  »j»yj 
public  buildings  of  his  time ;  but  he  is  particularly  dii- 
tinguished  on  account  of  the  applications  he  madeof  Iki 
Roman  Architecture  in  his  Churches.  We  have  alnadf 
had  a  specimen  of  his  taste  in  this  respect,  oaa|[feit 
scale ;  and  we  purpose  to  add  a  short  descriptioB  of  at 
Stephen's  Church,  in  Walbrook,  which  was  exccaled  hf 
the  same  artist,  and  is  remarkable  for  the  elegance  cfilf 
interior  ornament. 

Its  plan  is  a  rectangle,  82  feet  6  inches  long  and  tf 
feet  6  inches  broad,  with  a  semicircular  receaa  at  tks 
Eastern  end.  It  is  divided  longitudinally  into  fiveaiileil9 
four  rows  of  Corinthian  columns  on  pedestals;  bvtaev 
the  centre  the  places  of  four  columns  are  unoccupedi 
and  on  the  entablatures  of  the  columns  which  are  lefcii 
the  angles  of  a  regular  octagon,  are  raised  eight  8e■ld^ 
cular  arches,  in  the  spandrils  of  which  are  pcndcoliWB 
forming  the  circular  base  of  a  dome,  which  rises  above 
them  in  the  shape  of  a  segment  of  a  sphere.  The  vo^ 
faces  of  the  pendentives  and  of  the  interior  of  the  dooift 
are  beautifully  ornamented,  and  on  the  open  top  of  tin 
dome  is  an  elegant  lantern.  The  ceiling  over  the  middle 
aisle  from  East  to  West  is  vaulted  with  groined-work ; 
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the  other  parts  of  the  ceiling  are  horizontaU  and  formed  iti 
,  panels  by  the  entablalures  which  rest  on  the  columns. 
^  This  Church  owe  a  all  its  reputatiun  to  the  merit  of  its 
interior,  for  the  exterior  is  mean,  and  the  situation  uf 
the  building  amon^  the  neighhoiaring  houses  is  ex- 
tremely confined. 

The  Chyrch  of  St  Mary  Wool  north,  in  Lombard- 
fitreet,  was  executed  by  Hawkesmoor»  a  pupil  of  Sir 
Christopher  Wren,  and,  for  the  elegance  uf  its  inte- 
rior, is  unrivalled  by  most  of  those  built  by  that  great 
Architect  himself:  a  description  of  it  is  given  by 
Mr.  Gwilt,  in  Britton*s  Aocouni  of  the  Buildifigs  in 
iMndortt  from  which  we  have  made  the  following  e attract. 
The  plan  of  the  interior  is  nearly  a  square,  with  ils 
Korth -Western  and  So iilh- Western  angles  truncated  for 
the  introduction  of  stairs:  twelve  fluted  Coriuthian  co- 
lumns are  disposed  on  the  sides  of  an  inscribed  square 
and  coupled  at  Ihe  angles^  and  above  them  is  an  enriched 
dxtablature.  The  square  space  which  they  enclose  is 
coDtinued  above  them,  and  forms  a  clair-story  pierced 
on  each  side  by  a  semicircular  window  :  the  height  of 
this  story  with  its  entablalnre  is  equal  to  half  that  of  the 
lower  Order,  and  the  total  height  of  this  central  part  of 
the  Church  equal  to  its  ex^treme  width.  In  the  Eastern 
end  of  the  Church  is  a  square  recess  for  an  altar,  co- 
Tered  by  a  semielliptical  ceihng  ;  and  on  the  Northern, 
Southern,  and  Western  sides  are  galleries  judiciously 
managed,  so  that  they  do  not  interfere  with  the  simph- 
dty  and  elegance  of  the  general  design. 

The  exterior  is  picturesque,  and,  though  far  from 
being  in  good  taste,  is  well  adapted  to  its  silnaiian  and 
aspect ;  the  principal  front  is  towards  the  North,  con- 
sequently deprived  of  ihe  effect  which  would  be  pro- 
ducexl  by  light  and  shade  ;  and  to  cumpensate  for  this 
defect  the  artist  has  given  to  it  great  boldness  of  outline 
and  prominence  of  feature,  consisting  of  large  semicir- 
cular rusticated  niches  standing  on  lofty  pedestals  and 
decorated  with  an  Ionic  Order*  A  block  cornice  reigns 
throughout  tjie  building,  and  the  central  part  of  the 
thern  front  is  surmounted  by  a  biilustrade.  The 
e  Architect  executed    die    Church   of  St,   George, 

fooinsbury,  the  Connlhiari  portico  of  which  is  esteemed 
among  the  fine.st  in  London, 

The  lufiy  steeples  which  frequently  crowned  the  towers 
of  the  Gothic  Cathe^lrals  continued  to  be  raised  over 
Churches  when  the  Roman  style  had  superseded  tliat 
wllicb  before  prevailed,  and  appear  to  have  been  consi- 
A  an  essential  characteristic  and  ornament  of  an 
isiastical  ed i  fi  ce.  Si r  C  h  ri s  to  ph  e  r  W re  n,  w  h  o  ul  mo  st 
inrariably  employed  the  Italian  or  Roman  style  in  the 
Churches  he  built,  raised  his  lowers  from  the  ground  in 
front,  and  placed  on  them  steeples  of  a  pyramidal  form 
and  vasiheighl,  which  he  decorated  in  a  manner  corre- 
sponding to  the  Architecture  of  the  br^dy  of  the  Church 
as  much  as  their  tapering  forms  would  permit. 

Of  the  towers  which  he  built,  the  most  renmrkable  is  that 
of  St.  Bride's  Church,  in  Fleet-street,  the  whole  height 
of  which  is  226  feet,  while  the  height  of  the  body  of  the 
Church  from  the  ground  to  the  cornice  is  only  37  feet. 
The  lower  part  resembles  a  very  tall,  quadrangular  pe- 
destal standing  on  a  great  plinth  ;  in  thb  is  the  doorway, 
aotl  in  tlie  dado  is  a  great  double  panel  containing  a 
rcf^ngular  and  a  circular  window.  Above  the  cornice 
of  this  dado  stands  a  second  pedestal,  in  the  dado  of 
which  is  a  semicircular-headed  window,  and  on  each 
side  are  two  Corinthian  pilasters  supporting  an  entabla- 
ture and  a  pediment  in  the  Ibrm  of  a  segment  of  a  circle, 


and  the  ceiling  of  the  interior  of  this  story  is  a  vault  in  Part  IV, 
the  Ibrm  of  a  paraboloid.  Above  this  second  pedestaU  s^^^y>^-^ 
if  it  may  be  so  called,  are  four  stories,  octagonal  on  the 
plan,  and  diminishing  in  diameter  successively  up* 
wards ;  in  each  face  of  these  is  an  open  semicircular 
arch  springing  from  impoaLs,with  a  pilaster  at  each  angle, 
standing  on  a  podium  and  supporting  an  entabUiture  ; 
the  pilasters  in  the  lowest  story  are  of  the  Doric  Order, 
and  those  in  the  three  ripper  ones  are  of  the  Ionic  Order, 
Above  the  highest  story  is  an  octagonal  pedestal  sup- 
porting a  pyramidal  obelisk,  which  terminates  in  a  ball: 
a  winding  staircase  in  the  interior  leads  from  the  top 
of  the  rectangular  part  of  the  tower  to  tlie  foot  of  the 
obelisk. 

Tlie  arched  openings  give  a  great  degree  of  lightoeta 
to  the  upper  part  of  tlie  fabric  ;  and,  in  order  to  afibrd 
sufficient  security,  the  atone  piers  in  every  story  are  con- 
nected by  iron  bars  extending  horizontally  through  the 
spire;  also  iron  cramps  and  chains  are  imbedded  in  lead 
within  the  stonework  in  several  places. 

This  spire  exceeds  in  height  that  of  any  other  Church 
executed  according  to  the  Roman  Orders  of  Architec- 
ture, and  very  few  of  tlie  Gotliic  spires  are  so  lofty. 
Before  the  Church  was  struck  by  lightning,  in  1764,  its 
height  from  the  ground  was  234  feet,  and,  in  repairing  it, 
it  was  reduced  to  its  present  dimensions.     See  pi.  xxili. 

The  steeple  of  Bow  Church,  which  was  also  built  hy  Bow 
Sir  Christopher  Wren,  rises  from  the  ground  in  front  of  Ch«rch. 
the  Church  to  the  height  of  197  feeL  The  lower  part 
is  a  square  tower  83  feet  high,  and  the  length  of  each 
side  on  the  plan  is  32  ieet  6  inches ;  at  the  foot  is  tke 
doorway,  which  is  contained  within  a  fiemicircu!ar-head«d 
recesst  Above  this  are  three  stories,  each  38  feet  high  ; 
the  first  is  raised  on  asquare  plan, but  is  ornamented  with 
coupled  pilasters  of  the  Ionic  Order,  at  the  angles,  and  in 
each  face  is  a  semicircular-headed  aperture,  the  archtvolt 
of  which  springs  from  imposts  ;  the  second  story  con- 
sists of  a  hollow  cylinder  surrounded  by  twelve  Corin- 
thian columns,  standing  on  a  circular  pedestal,  and  sup- 
porting an  entablature  and  balusitrade,  above  which  are 
twelve  arched  buttresses  supporting  the  base  of  an  octa- 
gonal lantern  ;  this  is  also  surrounded  by  twelve  small 
Corinthian  columns,  on  the  entablature  of  which  is  a 
square  obelisk  38  feet  high.  A  spiral  staircase  is  carried 
up  the  centre  of  the  steeple,  from  the  entablature  of  the 
Ionic  columns  to  the  base  of  the  lantern. 

The  steeple  of  the  Church  of  St.  Dunstan  in  the  East,  St.  Dun- 
by  the  same  Architect,  is   remarkable   for  its  singular  '"'^""»  i"  tbe 
elegance,  and  because  it  is  an  excellent  imitation  of  the        ' 
Gothic  style.    It  is  raised  from  the  ground  upon  a  squave 
base,  20  feet  eadi  way,  to  the  height  of  96  feet,  and  has, 
at  each  angle,  a  diagonally- placed  buttress,  terminating 
in  an  octagonal   pinnacle,   29  feet  6  inches  high  i   this 
tower   contains  three  stories,  in  the  lowest  is  the  door- 
way, in    the    second,  a  window,  and,  in  ihe   third,  an 
open  aperture  ;    each  is  terminated    by  an   equilateral 
painted  arch.     Above  the  roof  of  the  tower,  and  from 
the   four   angles,   are    raised,  to   the   height  of  29  feet 
6  inches,  four  arched  ribs  of  stone,  which  meet  over  the 
centre,  and  form   the   base  of  an   octagonal   spire,  the 
height  of  which  is  54  feet  6  inches:  ihe  whole  weight  of 
the  spire  is  borne  by  these  arched  ribs,  and  the   space 
included  by  them  is  entirely  open* 

The  use  of  bells  lo  notify  tike  hours  of  prayer  afifords 
a  just  reason  for  employing  a  turret  above  Ihe  Church, 
when  it  is  not  convenieul  to  have  a  dt;tached  building, 
like   the  Campanile   in  Italy,  for  that   purposfe.     But 
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Architec-  the  ^reat  heig^ht  which  is  usually  given  to  steeples 
^"^*       seems  quite  unnecessary,  except,  perhaps,  in  the  country, 

^*^V**^  where  such  objects  may  serve  to  mark  the  situation  of 
the  consecrated  building,  which  might  otherwise  be 
unperceived  by  the  traveller.  We  know  but  of  one 
example  in  England  in  which  the  bell-tower  is  detached, 
and  this  is  the  Church  of  St.  George,  Bloomsbury,  in 
London ;  in  the  same  building  there  seems  to  have 
been  an  effort  to  make  the  spire  harmonize  with  the 

-  Roman  style  displayed  in  the  Church,  but  the  success 
has  not  been  such  as  to  encourage  any  subsequent 
attempt  to  obtain  that  end. 

In  the  principal  commercial  cities  of  Europe,  public 

places  have  been  built  in  which  the  merchants  assemble 

for  the  purpose  of  transacting  business,  as  in  the  time 

of  the  Roman  Empire  they  met  in  a  part  of  the  Forum 

Royal  Ex-    or  Basilica ;  and  the  Royal  Exchange  in  London  is 

chaoge.        destined  for  this  purpose.     It  was  origpnally  built  by 

-  Sir  Thomas  Gresham,  in  1567,  but  being  destroyed  in 
the  great  fire  of  1666,  the  present  edifice  was  erected 
in  1669  by  Mr.  Jerman,  one  of  the  city  surveyors.  It 
consists  of  an  arrangement  of  buildings  enclosing  a 
rectangular  peristyle  or  piazza,  144  feet  long,  and  117 
feet  wide ;  this  is  surrounded  interiorly  by  semicircular 
arches,  springing  from  the  abaci  of  the  columns,  which 
are  of  a  Tuscan  Order,  and  quadrupled  at  the  four 
angles :  the  corridor  between  the  arcade  and  the  build- 
ings is  covered  by  a  groined  vaulting,  formed  by  the 
intersections  of  hemicylindrical  arches,  and  having  the 
ridges  ornamented  by  ribs  which  spring  from  grotesque 
heads  on  the  walls,  and  in  the  interior  spandrils  of  the 
arcade.  Above  this  arcade  is  another,  springing  from 
imposts,  on  piers,  the  fronts  of  which  are  ornament^  with 
attached  Ionic  columns  standing  on  pedestals,  and 
between  the  columns  are  windows  or  niches  containing 
statues ;  the  whole  is  crowned  by  a  balustrade,  and  over 
the  centre  on  each  side  of  the  court  is  a  pediment  in  the 
form  of  a  segment  of  a  circle.  In  the  centre  of  the  area 
is  a  statue  of  Charles  II.,  on  a  pedestal  8  feet  high. 

On  the  Northern  and  Southern  sides  of  the  exterior 
of  the  building,  is  a  row  of  semicircular  arches  springing 
from  piers,  and  forming  the  front  of  a  covered  gallery 
extending  along  each  of  those  faces.  The  story  above 
contains  a  row  of  large  rectangular  windows,  between 
which  are  pilasters  of  a  Composite  Order  supporting 
an  entablature,  and  above  this  is  a  balustrade  crowning 
the  building.  In  the  centre  of  the  Southern  front  is 
the  principal  entrance,  under  a  portico  70  feet  long ; 
here  four  lofty  Corinthian  columns  are  attached  to  the 
piers,  and  support  an  entablature;  and  between  the 
two  middle  columns  is  a  semicircular-headed  gateway, 
the  crown' of  which  is  31  feet  from  the  ground  ;  on  each 
side  of  this,  and  between  the  outer  columns,  are  small 
doorways  with  curvilinear  pediments  and  above  are 
niclies  containing  the  statues  of  the  Kings  Charles  I. 
and  II. 

The  old  tower  above  the  entablature  of  this  front  has 
been  taken  down,  and  the  present  one,  which  was 
executed  by  Mr.  Smith,  the  Architect  to  the  Mercers' 
Company,  is  of  a  different  character.  The  whole  length 
of  this  fa9ade  is  210  feet,  and  the  height  from  the 
general  pavement  to  the  cornice  41  feet 

The  entablature  of  the  Southern  portico,  not  forming 
part  of  that  on  the  wings  of  the  same  facade,  is  the 
principal  defect  in  this  building,  which  nevertheless 
possesses  a  certain  degree  of  magnificence,  and  remains 
a  good  specimen  of  the  Architecture  of  the  XVIIth 
century. 


CHAPTER  V. 
Architecture  of  England  during  the  XVIIItk  Caiim^. 


In  the  beginning  of  the  XVIIIth  century  %  taste  for 
the  style  of  building  practised  in  France  and  Gennaaj, 
which  had  been  probably  introduced  by  Wiltiam  III., 
prevailed,  for  a  time,  very  generally  in  Englaiid,  and  is 
exhibited  in  many  of  the  mansions  of  that  period,  par- 
ticularly in  the  British  Museum,  London,  and  in  Blen- 
heim House,  Oxfordshire.     The  facades  of  such  edifieet 
present  many  of  the  features  of  the   worst  style  of 
Italian  Architecture ;  the  columns  are  of  unequal  hdghti» 
and,  consequently,  the  entablatures  on  dtfierent  kid% 
which  give  to  the  different  parts  of  the  edifice  the  ap- 
pearance of  so  many  distinct  buildings  instead  of  tihe 
members  of  one  body ;  the  sloping  roofs  rise  to  a  eoa- 
siderable  height  above  the  walls,  and  the  pavih'ons  an 
crowned  by  open  turrets,  profusely  ornamented  -wilk 
columns  or  pilasters,  and  strengthened  by  seron  bot- 
tresses  totally  destitute  of  utility.     Lastly,  in  theiatefior 
disposition  of  the  mansions  of  this  period  the  coBunott- 
cations  with  the  different  apartments  are  very  defeetife; 
instead  of  a  separate  access  to  each,  it  is' often  neoantiy 
to  get  at  one  by  going  through  several  others. 

Blenheim  House,  executed  by  Sir  John  Ysabn^lhfti 
in  171b,  maybe  considered  as  a  specimen  of  theil^Bii 
of  building  of  which  we  have  been  speaking.  Its  pin 
consists  of  three  principal  parts,  each  of  a  rectaii|alv 
form,  with  their  longest  sides  in  the  direction  of  Ik 
breadth  of  the  building ;  these  are  connected  togeltei 
near  the  principal  front,  by  a  corridor  with  a  Tsolldi 
ceiling,  and  by  a  suite  of  apartments  next  to  the  gudcs 
front.  Its  whole  extent  in  length  is  350  feet,  tad  k 
breadth  200  feet. 

The  central  division  contains  two  grand  ^tMAtk 
of  which  that  in  the  principal  front  is  58  feet  laa|^  and 
42  feet  wide,  and  the  other,  in  the  garden  front,  40  feet 
long,  and  34  feet  wide ;  each  of  these  has  a  portico  conait> 
ing  of  four  Corinthian  columns,  and  a  detached  pilailet 
in  the  line  of  columns,  at  each  extremity.     One  of  the 
extreme  divisions  is  a  grand  gallery,  the  length  of  whid^ 
is  200  feet,  and  its  mean  breadth  27  feet ;  it  oonsiatt  of 
a  centre  in  the  form  of  a  parallelogram,  with  a  8elnid^ 
cular  projection  in  front,  a  square  wing  at  each  extre- 
mity higher  than  the  rest  of  the  division,  and  two  ev* 
tains  connecting  them.     The  third  division  ii  of  Ae 
same  form,  but  in  its  centre  is  a  vestibule,  whicb  61b 
at  the  extremity  of  the  corridor,  and  on  each  fide  is  t 
bed-room  with  its  anteroom,  wardrobes,  &c.    On  ddt 
side  of  the  vestibule  belonging  to  the  garden  front)  ii 
an  antechamber,  a  withdrawing  room,  and  a  grand  bed- 
chamber ;  and   on   each   side  of  the  central  difin* 
between  this  suite  of  rooms  and  the  long  gaDery*  if  ^      | 
open  court  of  a  rectangular  form,  43  feet  6  inches  Jongi      ' 
and  32  feet  6  inches  wide  ;  between  thb  and  the  tciti* 
bule  in  the  principal  front  are  a  dining-room  and  sttiiS 
leading  to  the  upper  story ;  on  one  of  the  long  sides  v 
the  court  is  the  corridor,  and  on  the  other  two  sides  vt 
dressing-rooms  and  closets.     In  each  of  the  rentitit 
angles,  between  the  corridor  and  the  wings  of  the  build' 
ing,  next  to  the  principal  front,  are  closets,  dresiiBg* 
rooms,  &c.,   disposed  upon  the  circumference  of  tbe 
exterior  wall,  the  plan  of  which  is  in  the  form  of  a  qoi* 
drant  of  a  circle*  concave  outwards. 


The  columns  which  support  Ihe  roof  of  the  portico 
are  40  feet  high  from  the  pavement,  and  above  ihem  is 
''  an  eiitabliiture  uilh  a  pediment;  wilhin  this  height  are 
two  stories,  of  wliich  the  lower  contains  three  doorways, 
and  in  the  upper  are  semicireular-headed  windows:  the 
piers  between  the  cJoors  and  windows  very  iittle  exceed 
in  breadth  Lhatofthe  columns  which  stand  before  them, 
«o  that  the  front  wall  of  \he  vestibule  .scarcely  appears, 
and  the  windows  themselves  are  ill  proporlioned»  being' 
much  too  broad  for  tlieir  heig:ht.  Over  the  veslibMlc  a 
tower  is  carried  up  above  the  roof  of  the  adjoining*  part 
of  the  building:,  and  crowned  by  a  second  pediment.  Ou 
each  side  of  the  portico »  and  between  it  and  the  qua- 
drant, the  face  of  the  building'  is  ornamented  with  three 
Corinthian  pilasters,  standing  on  a  podium^  the  top  of 
which  is  on  a  level  with  the  pavement  of  the  portico ;  the 
pilasters  are  of  the  same  height  as  the  cf>lumns  of  the 
portico,  and  they  snpport  an  entablature,  aixive  which  is 
a  continued  pedei^tal  with  statues;  Ibis  part  of  the 
buildings  contains  two  storieB,  the  intermediate  floor 
being  on  the  same  level  as  that  within  the  portico. 
On  the  face  of  each  quadrant  are  half-columns  of  the 
Tuscan  Order,  21  feel  high  from  the  podium  ;  these 
aupport  an  entablature  on  a  level  with  the  floor  of  the 
tipper  story  under  the  portico ;  and  above  this  is  an  Attic, 
crowjjed  by  a  balustrade,  the  coping  of  which  coincides 
with  the  level  of  the  tops  of  the  capitals  of  the  columns 
and  pilasters.  At  the  ext-emity  of  the  quadrant  is  a 
fiquare  pavilion,  consisting  also  of  two  stories,  in  which 
arc  semicircular-headed  windows,  and  the  face  of  the 
wail,  up  to  the  roof  of  llie  second  story,  is  rusticated 
with  horizontal  grooves  only :  above  this  is  a  turret 
with  short  pilasters  in  front,  and  open  semicircular- 
beaded  arches. 

Of  each  wing  of  the  building  the  face^  which  is 
paraJtcl  to  the  front  of  the  portico,  is  divided  vertically 
iato  three  parts,  that  in  the  centre  projecting  a  Ultle 
beyond  the  others^  *ind  being  crowned  by  a  pediment ; 
and  all  the  angles  are  ornamented  with  rusticated  ptias- 
tersv  In  the  face  of  the  pavihon  are  two  stories,  the 
lower  one  lofty,  and  containing  semicircular- headed 
windows,  the  upper  one  low,  with  square  windows.  The 
plinth  of  the  wings  is  lower  than  the  general  podium  of 
the  body  of  the  bnilding,  and  the  entablature  over  the 
second  story  is  on  a  level  with  that  of  the  half-columns 
in  the  quadrants  :  above  this  is  a  balustrade,  and  over 
the  centre  is  an  octagonal  tower,  having  segmental 
pediments  on  four  opposite  faces;  the  turret  is  carried 
up  above  these  pediments,  and  ends  in  a  cone  and 
ball. 

Notwithstanding  the  faults  of  this  buiiding,  particu- 
larly the  want  of  unity  in  the  design,  its  magnitude 
causes  it  to  present  a  majestic  appearance,  worthy  of 
the  residence  of  the  great  Duke  of  Marlborough,  for 
whom  Jl  was  built.  Sir  John  Vanbrugh  also  built 
Castle  Howard  in  Yorkshire,  for  the  Earl  of  Carlisle; 
this  edifice  is  660  feel  long  ;  one  of  its  faces  is  orna- 
mented with  Doric  pilasters  irregularly  distributed  ;  the 
other  with  Corinthian  pilasters  at  equal  distances  from 
each  other,  and  the  whole  is  crowned  by  a  large  cupola. 

About  the  same  period  the  domestic  Architecture 
of  England  was  destined  to  receive  considerable  amelio- 
'  ration  from  the  genius  of  the  Earl  of  Burlington,  who^ 
abandoning  the  caprices  of  the  French  School,  cultivated 
a  purer  style  by  the  contemplation  of  the  remains  of 
ancient  Architecture  in  Italy,  and  a  diligent  study  of 
ttie  writings  of  Palladio,     In  the  year  17 17,  or  171b,  he 
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made  designs  for  the  improvement  of  the  mansion  built  Part  IV. 
by  his  father  in  Piccadilly,  which  were  afterwards  ^-^-v™^*^ 
executed,  probably  under  the  superintendence  of  Mr, 
Colin  Campbell,  an  Architect  by  profession  at  tbut 
time.  Since  this  building  exhibits  a  specimen  of  the 
style  of  Architecture  subsequently  employed  to  a  con- 
siderable extent  in  the  mansions  of  the  Nobility,  we 
proceed  to  show  its  character  by  a  brief  description. 

It  consists  of  an  arrangement  of  Imildings  occupying  BurUngton 
the  Northern,  Eastern,  and  Western  sides  of  a  court, 
1:32  leet  square  ;  on  the  Southern  side  is  a  colonnade 
of  a  form  nearly  semicircular,  with  its  concavity  facing 
the  North,  and  through  the  centre  of  this  is  the  grand 
gateway  leading  from  the  street*  The  dwelling- 
house,  which  is  on  the  Northern  side  of  the  Courts 
consists  of  a  rectangular  centre,  78  feet  long  from  East 
to  West,  and  51  feet  wide,  and  of  two  wing?;,  each  26 
feet  broad,  projecting  13  feet  in  front  of  the  centre 
towards  the  South*  CJu  the  Eastern  and  Western  sides 
of  the  Court  are  two  rectangular  buildings,  each  S2  feet 
long  from  North  to  South,  and  45  feet  wide;  tliese  are 
connect ud  with  the  main  building  by  passages,  and  con- 
tain the  oflices  and  servants*  rooms. 

The  Southern  fa(;ade  of  the  principal  building  is 
divided  into  two  stories,  of  which  the  baHcment  is  rusti» 
cated  with  vertical  and  horizontal  grooves;  the  doorway 
is  in  the  centre,  and  there  are  lour  rectangular  windows 
on  each  side.  Tlie  upper  story  over  the  centre  of  the 
building  is  ornamented  by  half-columns  of  the  Ionic 
Order,  supporting  an  en tabl attire  broken  over  each 
column  ;  and  between  every  two  columns  is  a  rectan- 
gular window  with  triangular  and  segmental  pediments 
alternately.  The  faces  of  bott*  wings  on  this  story  have 
a  pair  of  Ionic  pilasters  at  each  angle,  with  a  continuous 
entablature,  and  between  the  pilasters  is  a  broad  Fene^ 
Hail  window^  as  it  is  called,  viz,  one  divided  by  small 
Ionic  columns  into  three  apertures,  of  which  the  middle 
one  has  a  semicircular  head,  Tlie  whole  building  stands 
on  a  general  plinth,  and  there  is  an  ascent  to  the  pave- 
ment of  the  lower  story  by  steps ;  the  entablature  is 
crowned  by  a  baUistnulc,  the  height  of  which  from  the 
ground  is  4S  feet. 

The  entrance  gateway  from  the  street  has  a  semicir- 
cular head  ;  and  on  each  side  are  two  Doric  columns  on 
pedefitals,  with  cylindrical,  rusticated  blocks  on  the 
shafts  ;  between  each  pair  of  columns  is  a  hemicylin- 
drical  niche  with  a  dome  head  ;  and  above  the  en- 
tablature is  an  Attic  extending  over  the  two  middle 
columns,  and  crowned  by  a  pediment  adorned  with 
sculpture. 

The  Villa  belonging  to  the  Duke  of  Devonshire,  at 
Chiswick,  was  designed  by  Lord  Burhngton  in  imitation 
of  PaUadio*s  Roturvda  at  Vlcenza. 

The  Ecclesiastical  Architecture  of  England,  which 
had  been  affiliated  by  Jones  and  Wren  to  that  of  the 
Religious  edifices  of  ancient  Home,  received  sundry 
improvements  from  James  Gibbs,  who  was  conlempo-  Gibbi, 
rary  with  the  Earl  of  Burlington,  and  who  lias  left  a 
distinguished  monument  of  his  taste  and  skill  in  the 
Church  of  St,  Martin  in  the  Fields,  w  hich  he  completed 
in  1726. 

Its  plan  is  a  rectangle,  79  feet  4  inches  wide  exte-  Si.MArtin*i 
riorly,  and  135  feet  iy  inches  long,  not  including  the  Church, 
portico,  which  is  24  feet  deep.  This  portico  has  six 
columns  in  front*  l>esides  one  on  each  flank  between 
the  front  row  and  the  ant^  pitastei*s,  and  all  the  columns 
resemble  those  of  the  Temple  of  Jupiter  Stator.  Tlie 
3  F 
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Arehileo-  Church  is  divided  into  three  parts  by  two  rows  of  Co- 
lun.  rinthian  columns  standing  on  pedestals  which  raise  their 
>.*ip»y^^  bases  just  above  the  pews ;  the  columns  are  not  con- 
nected by  a  continued  entablature,  but  have  blocks  above 
their  capitals  in  the  form  of  portions  of  an  entablature, 
from  the  cornices  of  which  spring  semielliptical  arches 
crossing  the  nave,  and  others  of  a  semicircular  form  in 
the  direction  of  the  length  of  the  Church  ;  semicircular 
arches  also  extend  across  the  side  aisles* 

The  nave  of  the  Church  terminates  Eastward  in  a 
recess  formed,  on  the  plan,  by  two  quadrants  of  circles 
and  a  rectangular  part  between  them ;  the  anterior  part 
of  this  recess  is  covered  by  a  portion  of  a  spheroidal 
vault,  and  the  part  beyond  by  one  of  an  elliptical  form. 
The  arches  over  the  side  aisles  rest  on  corbels  against 
the  walls,  and  pendentives  are  formed  which  serve  to 
support  a  range  of  coved  vaults  over  each  aisle.  The 
soffit  of  the  portico  is  richly  ornamented  with  lacunaria, 
and  that  of  the  interior  of  the  Church  with  paintings. 

The  exterior  of  the  side  walls  is  ornamented  with 
attached  pilasters  of  the  Corinthian  Order,  standing  on 
a  podium,  on  a  level  with  the  pavement  of  the  porticoy 
and  the  entablature  is  crowned  by  a  balustrade.  Be- 
tween the  pilasters,  are  two  tiers  of  windows;  the 
upper,  which  are  taller  than  the  lower,  are  terminated 
by  semicircular  heads,  and  the  others  by  flat  segments ; 
the  jambs  and  archivolts  of  both  are  rusticated.  Both 
the  Eastern  and  Western  extremities  of  the  Church  are 
terminated  by  pediments,  and  in  the  middle  of  the  Eaatr 
em  end  is  a  large  window  divided  into  three  parts  by 
Ionic  columns ;  over  the  two  side  apertures  is  an  enta- 
blature, but  that  of  the  cenure  is  covered  by  a  semicircle 
which  springs  from  the  entablature  as  an  impost. 

The  height  of  the  Church,  from  the  foot  of  the  podium 
to  the  top  of  the  pediment,  is  58  feet  6  inches.  Over  the 
vestibule  at  the  Western  end  of  the  Church,  is  a  tower 
raised  on  a  square  base  and  ending  in  an  octagonal 
spire,  the  whole  height  of  which  from  the  foot  of  the 
podium  is  185  feet ;  the  part  immediately  above  the 
pediment  is  plain  and  resembles  a  pedestal,  in  the  dado 
of  which  is  a  circnlar  aperture  on  each  side ;  above  this 
is  a  division  containing  a  semicircular-headed  louvre, 
with  two  Ionic  pilasters  on  each  side,  supporting  an  en- 
tablature; still  higher  is  an  octagonal  lantern  with  a 
semicircular^headcd  aperture  on  each  face;  and  in 
front  of  the  piers  are  attached  Corinthian  columns,  the 
entablature  of  which  is  crowned  by  the  spire,  whidi  is 
of  a  pyramidal  form  and  ornamented  with  panels. 

The  Churches  of  this  period  differ  from  those  erected 
by  Sir  Christopher  Wren  in  having  a  portico  at  the 
Western  extremity,  and  in  the  steeple  being  raised  over 
the  body  of  the  building,  so  that  it  appears  to  stand  on 
the  roof  instead  of  resting  on  the  ground  ;  the  pro- 
priety of  this  situation  of  the  steeple  may  be  questioned, 
but  from  the  roof  of  the  portico  k>eing  a  continuation  of 
that  of  the  building,  as  is  the  case  in  these  Churches, 
there  results  a  unity  of  composition,  which  is  one  of 
their  greatest  merits,  and  gives  them  a  character  ap- 
proaching nearly  to  that  of  the  Religious  edifices  of  the 
Ancients. 

The  Church  of  St.  George,  in  Han  over- square,  by 
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the  same  artist,  resembles  tliat  of  St  Martin,  and,  on 
the  exterior,  it  may,  perhaps,  be  said  to  equal  the  latter 
in  merit ;  but  the  same  praise  cannot  be  paid  to  ihe  in- 
terior, where  the  rich  Composite  Order  is  placed  immc»- 
diately  above  the  simple  Tuscan,  while  the  organ-gal- 
kry  is  supported  by  Ionic  pillars ;  thai  three  difiercnt 


Orders  are  employed  in  the  same  building  in  curciim- 
stances  causing  them  to  offend  against  the  laws  of  sia^ 
plicity  and  unity. 

The  Roman  Architecture  in  England  may  be  said  im  S 
have  arrived  at  perfection  in  the  latter  part  of  the  I 
XVIIIth  century  ;  and  one  of  its  noblest  OMHiunieBta  is 
Somerset  House,  which  was  begun  by  Sur  William 
Chambers,  in  1776,  on  the  site  of  a  Palace  built  ftr 
the  Protector,  Edward  Duke  of  Somerset,  about  1547 1 
this  immense  pile  is  almost  wholly  occupied  by  Pufalk 
Ofiices,  but  it  is  not,  even  now,  entirely  finished. 

The  ranges  of  buildings  are  disposed  on  the  four  mdm 
of  a  rectangular  court,  the  interior  lensrth  of  which  it 
319  feet  fromNorth  to  South,  and  breadth  224  feet ;  the 
Northern  side  is  separated  from  the  others  by  m.  tmi 
42  feet  broad,  and  directed  from  East  to  Weat»  with  « 
arched  gateway  at  each  end. 

The  gprand  entrance  is  from  the  Strand  through  atripit 
passage,  of  which  that  in  the  centre  is  between  two  i 
of  Doric  columns,  coupled  in  the  direction  of  the  1 
of  the  passage.  On  one  side  of  the  entrance  is  the  ^ 
bule  leading  to  the  apartments  of  the  Royol  Acedgayt 
and  on  the  other,  that  which  leads  to  the  i 
the  Royal  and  Antiquarian  Societies :  all  the  t 
ings,  and  the  remainder  of  this  range,  eontni 
Government  Offices,  in  which  there  is  nothing  i 
able  except  the  hall  of  the  Navy  Office  on  the  T 
side  of  the  court ;  this  is  57  feet  long,  87  feet  wida^  ai 
its  ceiling,  which  is  flat,  is  supported  by  eig^  eohnHK 

The  Northern  &9ade,  or  that  which  in  mnt  te  Iht 
Strand,  is  133  feet  long,  and  consists  of  three  •toffiQi;.li, 
the  centre  of  the  lowest  are  the  passages  befim  mtm 
tioned,  the  entrances  to  which  are  separated  by  twapiani 
and  crowned  by  semicircular  arches  :  on  eoidi  side  mn 
three  semicircular«'headed  recesses,  containin^iikidemb 
the  entablatores  of  which  are  supported  by  Doric  ci» 
lumns,  and  crowned  by  pediments ;  the  height  af  thh 
story,  with  its  entablature,  is  25  feet  8  mchea  ;  thejuw^ 
voussoirs,  and  spandrils  are  ail  rusticated^  and  a  Hspb 
plinth  runs  along  the  foot  of  the  facade.     Abeve  thil 
story  are  two  tiers  of  Mrindows,  of  which  thoae  im  the 
lower  tier  have  entablatures  supported  by  Ionic  eohina% 
the  upper  windows  are  square,  and  are  surrouiMkd  fef 
plain  architraves ;  between  these  windows,  the  walls  wm 
ornamented  with  three-quarter  columns  of  the  Caa^ 
thian  Order,  standing  on  plain  pedestals,  between  eray 
two  of  which  are  balusters  ;  the  height  of  the  ooiemM 
in  this  Order  is  23  feet  of  the  pedestals,  3  feet  4uichfl^ 
and  of  the  entablature,  5  feet     Over  the  centre  of  tbt 
facade  is  an  Attic  story,  with  four  statues  in  front  aid 
two  oval  windows ;  and  the  rest  is  crowned  fay  a  bahia- 
trade,  the  coping  of  which  is  62  feet  above  the  gnnmi 
The  interior  facade  of  this  part  of  the  building  is  Maihl 
to  that  which  has  been  already  described. 

The  interior  faces  of  tlie  buildings,  on  each  ef  tie 
other  sides  of  the  quadrangle,  are  broken  verdosllyti 
form  a  centre  and  two  wings,  which  have  small  piofiO" 
tions  beyond  the  faces  of  the  curtains  connecting IhcAf 
the  lowest  story  of  the  whole,  and  the  upper  storicsoCthi 
curtains,  are  rusticated  ;  and  there  are  three  tiers  of  wii^ 
duws,  of  which  the  lower  have  semicircular  heads,  and 
the  others  are  rectangular.     The  central  part  aloot  ll 
ornamented  with  three-quarter  columns  of  the  Cotbf 
thian  Order,  and  the  whole  is  crowned  by  a  baluatiada 

The  facade  next  to  the  river,  which  is  360  feet  kia^ 
possesses  a  character  of  superior  magnificence.  Bi 
divisioQB  correspond  with  those  within  the  Court,  but  ii 


the  centre  of  the  upper  story  are  Corinthian  columns  de- 
^  tached  from  the  wtills, with  piliisters  behind  them;  near 
^  each  wing  are  columns  and  piluMers  similarly  disposed 
with  a  pediment  above  their  entablature  ;  and  the  centre 
of  this  line  of  building  in  crowned  by  a  hemispherical 
cupola*  Belore  this  faqade  is  a  broad  terrace  supported 
by  lofty  arches  and  protected  by  a  balustrade  ;  in  the 
centra  is  one  great  semicircular  arch,  for  the  admission 
0f  vessels  from  the  river ;  and  near  each  extremity  is  a 
Watergate  of  a  similar  form,  the  piers  of  which  are  orna- 
mented with  rusticated  columna. 

The  entrances,  which  are  at  the  ends  of  the  street 
within  the  Northern  side  of  the  quadrangle,  consist  each 
of  three  semicirctilar  arches,  of  which  that  in  the  centre  ia 
higher  than  the  others;  on  either  side  of  this  arch  the  rus- 
ticated pier  is  ornamented  with  a  Doric  column,  having 
roughed  blocks  on  the  shaft,  and  an  Attic  base ;  and 
the  entablature  over  ibc  central  arch  is  cnt  by  the  vous- 
soirs,  50  that  there  appears  only  part  of  the  architrave 
imd  frize  with  two  tn^Iyphs  on  each  side,  a  deviation 
frotn  propriety  into  which  it  is  surprising  that  an  artist 
of  so  late  a  period  could  have  fallen.  The  cornice  is 
unin  term  pled,  and  iu  ornamented  with  mod  il  Ions. 

The  Doric  columns  in  the  Northern  entrance  to  the 
building  have  Attic  bases,  and  the  entablature  is  formed 
aver  each  pair  of  columns  only ;  the  frize  is  decorated 
with  ox-sculls  instead  of  triglyphs,  and  there  aredentelA 
in  the  cornice.  The  ceilings  above  the  passages  are 
hemicylindrical,  and  the  spanclrils  are  pierced  by  arches 
cmssing  the  three  vaults  at  right  angles.  The  spandrils 
md  crowns  of  the  vaults  and  the  sofhts  of  the  arches 
between  the  columns  are  ornamented  with  panels  and 
elegant  fretwork  margins.  The  central  passage  through 
the  Northern  building  is  mnch  too  narrow,  and  it  has 
been  obaerved  that  instead  of  the  three,  which  at  present 
ea.ist,  there  should  have  been  made  one  grand  archway; 
this  would,  of  course^  have  required  a  different  kind  of 
iai^ade  above  ;  but  one  might  easily  have  been  designed 
in  which  such  an  entrance  would  have  been  consistent 
with  etjual  convenience  in  the  interior  of  the  building. 

We  ore  indebted  to  Sir  William  Chambers  for  one  of 
the  best  written  Works  on  what  is  called  the  decorative 
part  of  Civil  Architecture.  In  this»  the  proportions  of 
the  Orders  are  detailed  according  to  the  Roman  style 
with  some  just  modifications,  and  a  variety  of  elegant 
Ibrms  of  the  diflerent  members  of  an  edifice  are  exhi- 
bited and  described.  We  regret  only  to  find  in  it  an 
unworthy  prejudice  against  the  Grecian  Architecture, 
with  ihe  character  of  which  the  author  does  not  seem  to 
hive  been  acquainted  ;  he  even  doubts  the  existence  of 
any  considerable  remains  of  that  Architecture  in  the 
Country  of  itu  birth,  though  during  his  tife  ihe  magni- 
ficent edifices  nf  Greece  were  delineated  and  made 
known  to  the  World  in  the  J^fjlendid  publications  of  Le 
Roy,  Stuart,  and  olber  artists.  A  convenient  and  ele-» 
gBiit  editiiui  of  Sir  William  Chambers's  Work,  enriched 
notes,  has  been  published  by  Mr.  Joseph  Gwilt; 
an  outline  of  ihe  Grecian  Architecture,  which  was 
much  wanting  to  render  the  original  Work  complete, 
has  been  supplied  by  the  same  gentleman  in  an  iiilro- 
duciion. 

S»r  %VilUam  Chambers,  in  modifying  the  Tuj^ean 
Order,  has  made  its  general  proportions  nearly  the  same 
as  thfise  assigned  by  Vignola;  the  height  of  the  column 
b  liy  both  made  equal  to  seven  diameters,  hot  the  Eng- 
lish Architect  has  made  the  diminution  rather  p^reater^ 
it  bein^  equal  to  one-sixth  of  the  lower  diameter*  he 


has  made  his  entablature  eqtial  in  height  to  that  of  Pal-  Part  IV. 
lodio,  viz,  one-quarter  of  the  height  of  the  column  ;  like  ^^v  ""^ 
Vig^nola  he  has  made  the  architrave  in  one  facia,  whereas 
Pafladio  has  divided  it  into  two,  which  is  rather  com- 
plex for  this  Order;  but  he  has  lig^htened  Vig-nola'a 
cornice,  and  lias  placed  above  ihe  corona  a  cymatium 
in^stead  of  the  ovolo  which  occurs  in  the  Italian  ex- 
ample ;  the  latter  mcml>er  he  considers  an  improper 
finish,  because  it  seems  as  if  intended  to  support  sume- 
thinpr  above  it  where,  however,  nothinp^  exists. 

His  Doric  Order  ia  like  that  one  which  Vignola  has  ' 
g-iven  with  mutules  in  the  cornice,  except  thai  he  has 
judiciously  given  but  one  facia  to  the  architrave.  The 
other  Orders  hardly  dilfer  from  those  of  Vipjuola  either 
in  proportion  or  ornament,  except  that  they  all  have 
Attic  bases :  in  the  Ionic  example,  the  architrave  and 
frizeare  of  equal  height,  and  the  former  is  divided  into 
two  faciee  separated  by  ornamented  mouldings  ;  in  the 
entablature  of  the  Composite  Order  he  has  given  both 
dentels  and  modillons,  the  latter  of  which  are  similar  to 
those  in  the  specimen  of  the  Order  giTen  by  Palladio* 
the  former  rather  larger. 

From  Peacham*s  Complete  Genikmun^  we  learn  that  Greciia  Ap- 
Sir  Kenelm  Digby,  in  the  reign  of  Charies  L,  brought  F^'**f^"^^ 
some  of  the  marble  bases,  columns,  and  altars  from  the  j"  . 
ruins  of  the  Temple  of  Apollo  at  Delos  ;  and,  at  a  later  lingitnd. 
period,  the  travels  of  Messrs.  Wheeler  and  Spon,  in 
Greece,  made  the  artists  of  England  acquainted  with 
the  nature  of  the  buildings  yet  remaining  in  that  Coun- 
try ;  but  neither  those  relics  of  Grecian  sculpture,  nor 
the  general  descriptions  of  the  edifices,  seem  to  have  had 
any  influence  on  Taste  at  the  time  ;  afterwards,  how- 
ever, w^hen  the  admeasurements  of  the  ancient  buildings 
of  Athens  were  published  by  Messrs.  Stuart  and  Revett* 
a  revolution  look  place.  The  subsequent  publica- 
tion of  the  remains  of  Grecian  Architecture  in  Sicily, 
Italy,  and  Asia-Minor  seems  to  have  confirmed  that 
preference,  and,  down  to  the  present  day,  the  greater 
part  of  the  English  buildings  are  formed  on  Greciaa 
models  with  slight  modificatious.  The  Work  on  the 
Antiquities  of  Greece,  published  by  M.  Le  Roy*  was, 
perhaps,  the  cause  of  a  similar  Taste  being  excited  in 
France  ;  but  it  was  not  till  after  the  Revolution  that  the 
Grecian  Architecture  became  general  there :  since  that 
time  it  seems  to  have  been  adopted  in  almost  every  other 
part  of  Europe. 


CHAPTER  VIL 

Characteritties  and  Example  of  Modern  BuUdijtgM^ 

This  Chapter  will  be  devoted  to  a  consideration  of  the 
natuie  of  such  edifices  as  the  present  state  of  LSociety 
requires,  and  to  the  description  of  a  few  of  the  most 
important;  chiefly  those  which  have  been  erected  in 
England  since  the  commencement  of  the  XlXth  cen- 
tury. For  elegant  engravings  and  more  annple  details* 
the  reader  is  referred  to  Britton's  liiudraliotti  of  the 
Public  Buildins^i  in  London. 

An  edifice  consecrated  to  Religion  should  be  capable  Gener»I 
of  exciting  the  most  solemn  emotions  ;  it  should  remind  character  of 
him  who  enters  it  of  the   presence  of  the  Deitv,  and  *  Cburctw 
should  aid  the  sentiments  with  which  he  is  come  to  pre- 
sent his  offering  of  prayer  or  praise.    It  should  not  only 
ditier  in  its  general  form  from  a  building  intended  for 
3f2 
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other  purposes^  but  every  member  which,  from  neces- 
sity, must  also  enter  into  the  composition  of  a  private 
dwelling,  should,  in  a  Church,  be  on  a  larg^  scale,  and, 
from  its  embellishments,  acquire  an  elevated  character. 
Like  every  other  Public  building,  it  should  be  situated 
ivhere  access  to  it  is  easily  obtained ;  in  a  city  it  should 
be  as  far  removed  as  possible  from  the  general  line  of 
the  street,  in  order  that  the  noise  of  passing  carriage 
may  not  disturb  the  congregation,  and  it  should  be 
elevated  a  little  above  the  level  of  the  ground^  on  a  sub* 
stantial  basement,  with  spacious  steps  at  convenient 
places. 

The  practice  of  crowning  Churches  with  domes, 
which  extended  from  Italy  to  all  other  parts  of  Europe, 
imiuSoDs^'  seems  to  be  abandoned  in  England,  and  with  it  the  cru- 
ciform plan ;  we  now  generally  construct  our  Churches* 
like  the  Grecian  Temples,  on  a  simple  rectangle,  with  a 
regular  portico  in  front,  and  a  pediment-roof;  but  some 
kind  of  steeple  is  still  retained  and  placed  over  one  ex- 
tremity of  the  building.  The  side  walls  are  perforated 
by  windows  in  two  tiers ;  and  those  in  the  lower  tier  are 
always  made  short,  because  the  galleries,  for  the  sake  of 
convenience,  must  be  kept  as  low  as  possible.  The 
body  of  the  Church  is  generally  divided  into  three  parts, 
of  which  that  in  the  centre  is  separated  from  the  aisles 
by  columns  in  two  tiers ;  the  lower  Order  supports  the 
anterior  of  the  gallery,  ond  the  upper  supports  the  roof. 
The  altar  is  enclosed  by  a  balustrade  or  rail  at  one  ex« 
tremity,  in  a  recess,  the  pavement  of  which  is  elevated  a 
few  inches  above  that  of  the  Church. 

One  of  the  first  Churches  in  the  Grecian  style  is  that 
which  was  executed  by  Mr.  Revett,  at  Ayott  St  Law- 
rence, in  Hertfordshire.  Its  plan  is  rectangular,  and  there 
is  a  hemicycle  at  the  Eastern  end  ;  in  front  is  a  tetra- 
style,  Doric  portico  crowned  by  a  low  pediment ;  and  on 
each  side  is  an  Ionic  colonnade,  connecting  the  centre 
with  an  elegant  cenotaph.  This  edifice  was  built  near 
the  end  of  the  XVIIIlh  century ;  and  since  that  time  a 
considerable  number  of  Churches  have  been  erected  in 
London,  and  in  various  parts  of  the  Country,  in  imita- 
tion of  different  Grecian  Temples,  but  generally  with 
few  of  the  enrichments  which  are  found  on  the  ancient 
models. 

The  greatest  example  of  this  style  in  England  is  the 
Church  of  St.  Pancras,  erected  by  Mr.  Inwood,  in 
1822,  and  which  is  nearly  a  copy  of  the  triple  Temple 
in  the  Acropolis,  at  Athens.  Like  that  building,  the 
plan  of  the  present  Church  is  a  rectangle ;  at  the  East- 
ern extremity  is  a  square  projection  on  the  Northern  and 
Southern  sides,  and  both  these  projections  have  flat 
roofs  supported  by  Caryatides,  exactly  similar  to  those 
which  ornament  the  Athenian  Temple.  The  Eastern 
face  of  the  Church  is  terminated  by  a  semicircular  re- 
cess, and  over  the  Western  extremity  is  a  lofty  steeple. 
The  lower  part  of  this  consists  of  an  octangular  tower 
ornamented  by  eight  columns,  the  capitals  of  which 
resemble  those  in  the  porches  of  the  Temple  of  the 
Winds  ;  above  this  is  a  similar  but  smaller  tower,  which 
is  also  surrounded  by  eight  columns,  and  the  whole  is 
terminated  by  an  octangular  turret  resembling  the  upper 
part  of  the  same  Temple.  The  Western  front  is  enriched 
with  a  fine  hexastyle  portico,  corresponding  in  its  pro- 
portions and  embellishments  to  that  of  the  Erectheum  ; 
the  Western  doorways,  and  the  upper  windows  on  the 
three  sides  of  the  Church,  are  also  constructed  in  con- 
formity with  the  corresponding  members  of  the  Grecian 
Temple. 
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The  Roman  Architecture  is  also  still  employed  to  a 
considerable  extent  in  England,  in  buildings  intended 
both  for  Ecclesiastical  and  Civil  purposes  ;  the  lichneM 
of  the  Corinthian  capital  and  entablature  rendering  that 
Order  convenient  where  the  highest  degree  of  magni- 
flcence  is  to  be  obtained.  The  Church  of  St  Maij  le 
Bone,  built  by  Mr.  Hardwicke,  in  1819,  is  one  of  Ihe 
latest  examples  of  this  style,  and  in  its  plan  it  deriatea 
considerably  from  the  simplicity  of  those  recently  erected 
in  London. 

The  direction  of  the  greatest  length  of  this  Chnrdi.o 
is  from  North  to  South  instead  of  from  East  to  West,  ^ 
which  is  the  general  position ;  its  breadth  is  70  falp 
and  its  length  122  feet,  besides  the  depth  of  the  pop- 
tico,  which  is  18  feet  6  inches.    This  portico,  which  is  on 
the  Northern'  side  of  the  building,  is  hexastyle,  and  §0 
feet  wide  between  the  centres  of  the  extreme  colamnt; 
the  columns,  which  are  of  the  Corinthian  Order,  vv 
copied  from  those  of  the  Pantheon  at  Rome ;  and  be- 
tween the  front  row  of  columns  and  the  pilaster  attached 
to  the  face  of  the  wall  is  a  column  at  each  extremity  of 
the  portico  ;  the  entablature  is  simple  and  crowned  hf 
a  pediment.     The  front  of  the  Church  is  IlOftetia 
extent  from  East  to  West,  and  this  excess  abofe  the 
general  breadth  is  caused  by  a  wing  projecting  each 
way  beyond  the  side  walls  of  the  Church ;  the  wiagu 
are  ornamented  with  Corinthian  pilasters  at  the  snglti^ 
and  at  the  extremity  of  each  there  are  two  columai  df 
the  same  Order  standing  on  tall  plinths  in  a  diredioa 
perpendicular  to  the  front.     Within  this  firont  is  a  dr-  • 
cular  vestibule,  on  each  side  of  which  are  the  steps  Umi^ 
ing  to  the  galleries.     The  opposite  extremity  of  tht 
Church  is  formed  cm  three  sides  of  an  octagon,  and  has 
a  large  Venetian  window  in  the  middle  fece ;  oo  csdl 
of  the  others  is  a  rectangular  building,  one  serving  is  a 
side  entrance  to  the  Church  and  the  other  constitutiM 
the  Vestry.   The  height  of  the  Church  firom  the  gramd 
to  the  cornice  is  45  feet  6  inches  ;  the  top  is  sorroasded 
by  a  balustrade,  and  over  the  Northern  front  thertita 
steeple,  the  height  of  which  above  the  cornice  is  74  feeL 
There  are  three   entrances  in   front,  with  horiaoohd* 
headed  doors  ;  above  these  are  semicircular-headed  wia* 
dows,  and  two  tiers  of  the  same  kind  of  windows  sn 
formed  in  each  side  of  the  Church. 

It  has  been  justly  observed  that  the  portico  of  thil 
Church,  by  facing  the  North,  is  deprived  of  the  brilliast 
and  diversifying  combination  of  light  and  shade  whiok 
it  would  have  possessed  in  any  other  a<ipect ;  it  cooM* 
quently  appears  sepulchral,  gloomy,  damp,  and  ciMe^ 
less.  This  disposition  has  been  given  to  it  in  Older,  no 
doubt,  that  it  may  face  the  high  road ;  but  this  tdran- 
tage  would  have  been  gained,  and  the  defects  avoidedi 
by  placing  the  Church  on  the  other  side  of  tlie  way, 
where  also  there  would  have  been  more  space  for  it  thai, 
its  present  localities  afford.  It  has  been  observed  ali^ 
that,  in  the  interior,  the  twofold  tier  of  galieries»  thi 
polygonal  recess  at  the  Southern  end,  and  the  dceoit* 
tions  of  the  organ-case,  being  combined  with  those  of  the 
altar,  produce  an  effect  which  assimilates  more  elooel) 
to  the  character  of  a  Theatre  than  is  generally  thougbi 
consistent  with  that  of  a  Christian  Church. 

In  some  of  the  most  modern  Churches  of  England 
an  effort  is  made  to  copy  the  style  of  our  Gothic  Cathe- 
drals ;  but  notwithstanding  the  merit  with  which  man)  • 
of  these  have  been  executed,  it  is  impossible  that  tbef 
should  afford  the  mind  an  equal  satisfaction  with  thit 
produced  by  ancient  buildings  of  the  same  kind,  because 
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PC-    they  want  the  veneiable  character  which  ac^e  alone  can 

gitc,   and   at  once    show  themselves  to    be   but   imi- 

■^  tctions.      BuiiflinnrR    executed    on  Grecian   or  Roman 

^tnodcl3  are  contemplaled  with  more  complacency*  be- 
cause no  ancient  examples  of  those  styles,  vvith  which 
they  tnay  be  compared,  exist  in  the  Country  ;  tlie  elTcct 
they  produce  on  the  mind  is*  iherefore,  nearly  equul  to 
that  which  would  be  excited  by  the  view  of  works  pos- 
sessing a  perfect  oriLrinalily  of  form, 

*^c«      The  parish  Church  of  St.  Liike»  Chelsea,  executed  by 

"**•  Mr.  Savag-e,  in  18*24,  may  be  considered  as  a  g-ood  spe- 
cimen of  what  is  called  the   modern  Gothic  style.     Jt^ 

L  form  is  rectnng'ular,  and  the  interior  is  divided  inio  a 
centre  and  two  side  aisles  by  i^even  acutely-pointed 
arches  on  each  side,  which  sprinfr  from  cloistered  co- 
lumns; the  vaulting  over  the  central  division  is  of 
masonry,  and  ornamented  by  cross  ribs,  diverjim*!*  from 
the  summits  of  the  shafts,  which  are  carried  up  the  wall 
of  the  clair- story  from  the  colinnns  supporting"  the 
arcade  below. 

In  front  of  the  Western  end  of  the  Church  is  a  square 
tower  raised  on  four  piers  ronnectetS  by  pointed  arches, 
of  which  the  two  lateral  ones  form  a  coitnnunication 
between  the  tower  and  on  arcade  on  each  side  directed 
from  North  to  South,  On  each  side  of  the  Church  are 
flying- buttresses  extendiiifi:  over  the  roof  of  the  aisle,  to 
resist  the  lateral  pressure  of  the  roof,  and  between  these 
are  iJje  windoww.  The  walls  both  of  the  nave  and 
aisles  are  crowned  by  perforated  parapets,  and  there  are 
two  octagonal  turrets  at  the  Eastern  extremity  of  the 
building;  these  are  diviiled  into  se\eral  parts  horizon- 
tally  by  muulding:s,  a  circumstance  'Ahich  is  considered 
as  injuring  Ihe  simplicity  of  the  desiirn. 

The  archway  in  the  face  of  Ihe  We?^tern  lower  is  oma- 
mented  vvith  a  pediment  moulding',  and  above  it  is  a  tall, 
poinU'd  window  divided  by  muUions  and  transoms;  still 
higher  is  a  windowof  sinularform,  the  crowning mould-r 
in^  of  which  is  adorned  with  crockets:  lastly,  the  upper 
story  is  enriched  wiihaperforated,  embattled  parapet  and 
with  panelling  on  the  walls,  and,  above  the  four  angles, 
are  pinnacles  ornamented  with  crockets  and  Jiuials. 

In  domestic  Architecture  the  style  of  construction 
should  be  suited  to  the  quality  of  llie  occupier  of  the 

^-building'.  The  cottage  of  the  peasant  mi\y  be  of  the 
utmost  simplicity,  )et  it  should  be  made  cafjable  of  pro- 
tecting^ the  inmates  from  the  itijuries  of  the  weather, 
and  its  external  form  should  be  such  as  to  render  it  an 
object  not  unwortliy  of  the  scenery  by  which  it  is  sur- 
rounded. The  dwcllinir  of  a  man  of  moderate  fortune 
should  afford  all  possible  conveniences  with  *some  de- 
gree of  ornament.  But  the  mansions  of  the  Nobility, 
besides  possessing  superior  strength  and  durability, 
shnuM  contain,  in  their  interior,  evtry  circumstance  that 
can  contribute  to  the  comfort  of  the  proprietor,  and  both 
the  interior  and  exterior  should  be  adorned  with  splendid 
and  tasteful  decoration!?. 

The  Grecian  Orders  were,  soon  after  their  in  I  rod  tic- 
lion  into  this  Country,  employed  by  Mr  Holland  in  do- 
mestic Architecture,  and  one  of  the  first  examples  ia 
Melbourne  House,  Whitehall.  In  front  of  this  building 
is  a  fine  Grecian- Ionic  portico  projecting  from  the  wall 
and  consisting  of  four  columns,  which  suj  port  a  pedi- 
lDfinl*r<5of;  but^  from  some  inattention  to  the  spirit  of 
the  ancient  style,  excusable  only  in  a  work  erected  wiien 
thai  style  had  been  but  little  studied,  we  find  on  each 
,  wdc  of  the  portico  two  columns  of  the  same  Order  de- 
tacJitfd  ftmi  the  wall,  and  the  general  entablature  broken 


to  project  over  each,  as  in  some  of  Ihe  Roman  build*  Part  IV, 
ings.  Columns  so  placed  could  only  have  been  intended  ^^-^v^"^ 
for  ornament  ;  but»  in  the  Grecian  Architecture,  the 
destinatioti  of  those  members  has  always  a  reference  to 
utility,  and  here^  unless  wc  suppose  them  to  serve  as 
but!  resides,  they  appear  to  have  no  pretension  to  that 
qualily.  The  portico  leads  to  a  circular  vestibule  sur- 
rounded by  column^*,  which  leave  a  gallery  between 
them  and  the  interior  circumference  n\'  the  wall,  and 
crowned  by  a  segmental  dome:  on  the  side  opposite 
the  entrance  is  a  grand  flight  of  steps  leading  lo  llie 
body  of  tlie  building. 

('arlet<m  Palace,  which  formerly  stood  in  Pall  Mall,  Cadet oa 
was  also  a  work  of  the  sanie  arti.st.  Its  genera i  plan  was  P-^li^c^- 
rectangular,  and  in  the  centre  of  the  fai^adc  was  a  grand 
and  highly  enriehed  portico  of  the  Corintliian  Order,  In 
front  of  the  building  was  acourt  separated  from  the  slreet 
by  a  screen  of  coupled  I*mic  columns  simihirto  those 
which  adorned  the  Temple  on  ihe  Myssus,  near  Alhens, 
but  willi  Aitic  bases;  these  columns  were  raised  on  a 
high  podium,  and  supported  an  entablature  tmly.  At 
each  extremity  of  the  screen  was  an  arched  gateway. 

The  new  Royal  I^alace  erected  on  the  site  of  Huck-  The  R<tT»I 
ingham  House,  does  not  seem   by  any  means  wnrthy  of  g^^*  "*, 
the  Architecture  of  England  in  the  XlXth  century,  \et|  p^^j^ 
as  some  notice  of  the  town  residence  of  Ihe  Sovereign 
may  be   expected,   we  think  it  right  lo  give  a  short 
description  of  it  in  this  place. 

The  general  plan  of  ihe  main  building  is  a  long  rect* 
angle,  broken  by  projections  both  towards  the  front  and 
rear;  and  from  the  two  extremities  pro c*?ed  wings  to- 
wards the  Park,  at  right  angles  to  the  body  of  the  build- 
ing, so  that  the  Palate  occupies  three  sides  of  a  qua- 
drangle. In  both  the  faqailesof  the  ediBce  are  Ivvo  Orders 
of  Architecture  one  above  the  other;  the  lower,  on  the 
eide  next  to  the  Park,  is  Doric,  and  consists  of  lluted 
columns  detached  from  the  face  of  the  boilding,  so  as 
lo  leave  a  corridor  between  ihem  and  the  walls; 
above  the  corridor  is  a  gallery  prtJtected  by  a  balus- 
trade. The  central  projection  ffirms  a  portico  con- 
sisting of  four  pairs  of  coupled  columns  of  the  Done 
Order,  ami  above  their  entablature  are  four  pairs  of 
Corinthian  columns,  supporting  an  entablature  in  Ihe 
same  horizontal  plane  with  the  general  entablature  of 
Ihe  building  ;  this  upper  tier  of  columns  is  crowned  by 
a  pediment. 

The  upper  part  of  bolh  facades  contains  two  tiers  of 
rectangtdar  windows,  and,  between  the  centre  and  exlrc- 
niities,  each  fat^ade  is  interrupted  by  two  of  the  pro- 
jections before  mentioned ;  the  lower  parts  of  these,  on 
the  side  next  to  the  Park,  break  the  continuity  rjf  the 
colonnade,  and  each  presents  to  the  front  a  plain  face, 
in  which  is  an  entrance  ;  the  upper  part  of  the  front  of 
each  of  these  pmjcctions  is  ornamented  with  two  pairs 
of  coupled  Corinthian  columns  supporting  part  of  the 
general  entablature,  and  above  this  is  an  Attic  in  the 
form  of  a  square  turret,  ornamented  in  front  with 
panels  ;  similar  Attics  crown  the  pavilions  at  the  ex- 
tremities of  the  building,  and  Itetween  the  Attics  is  a 
balustrade  over  both  tVonts.  The  fronts  of  the  two  pro- 
jections just  mentioned  contain,  each,  in  the  npperOrder, 
one  rectangular  window  cut  down  to  the  level  of  the 
gallery  above  the  lower  story,  and  over  it  is  a  small  cir^ 
ctilar  window,  according  singularly  ill  with  Ihe  general 
style  of  the  building, 

Tlie  Artrhilcclure  of  the  wings  is  similar  to  that  of  the 
fa(;ade  next  to  the  Park  ;  in  Ihe  lower  part  of  each  is  a 
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Doric  colonnade  extending  the  whole  length  of  the 
wing,  and  in  the  centre  is  a  projection  supporting  Corin- 
thian columns. 

The  garden  front  has  a  rusticated  basement  which  is 
crowned  by  an  architrave  cornice ;  the  central  part  of 
the  whole  facade  projects  in  a  semicircular  form  from 
the  building,  and,  above  the  basement,  the  projection 
is  ornameiited  with  six  Corinthian  columns  bearing 
a  semicircular  entablature,  over  which  is  part  of  a  cylin- 
drical wall  ornamented  with  statues;  the  other  four 
prf>jectioiis  are  rectangular,  and  each  of  their  faces  is 
ornamented  with  two  pairs  of  coupled  columns  of  the 
Corinthian  Order. 

A  terrace  extends  along  the  whole  of  this  front  and  is 
terminated  at  each  extremity  by  an  Ionic  |)ortico ;  the 
King's  private  dwelling-house  adjoins  the  Palace  on  the 
Northeni  flank,  and  has,  in  front,  a  portico,  under  which 
the  Royal  carriage  may  enter.  The  approach  to  this  part 
of  the  Palace  is  by  a  road  along  the  interior  side  of  the 
garden-wall,  at  the  extremity  of  which,  that  is  on  the 
South  side  of  Piccadilly,  is  a  grand  Triumphal  Arch. 

The  majestic  simplicity  which  should  reign  in  such 
an  edifice  as  this  is  destroyed  by  the  narrow  projections 
and  the  numerous  apertures ;  but  particularly  by  the 
contracted  space  allotted  to  the  portico  in  the  centre  of 
the  Eastern  facade.  In  this  front,  also,  the  employment 
of  the  light  Corinthian  immediately  over  the  Grecian- 
Doric  Order  is  attended  with  too  abrupt  a  change  in 
the  proportions  to  be  consistent  with  the  rules  of  har- 
mony ;  the  omission  of  the  triglyphs  in  the  entablature 
of  the  latter  cannot  but  be  highly  objectionable,  since 
the  Order  is  thereby  deprived  of  its  essential  character- 
istic; and  the  wings,  by  projecting  so  far  towards  the 
front,  give  the  latter  the  appearance  of  a  secondary  in- 
stead of  the  principal  object.  The  grarden  front  seems 
to  l>e  in  a  better  style  than  the  other. 

Buildings  intended  for  the  public  meetings  of  the 
Legislative  Body  in  a  State,  should  be  characterised  by 
the  highest  degree  of  majesty  and  splendour,  that  they 
may  correspond  with  the  elevated  rank  of  the  persons 
composing  it,  and  the  importance  of  the  subjects  which 
are  discussed  within  their  walls.  Their  avenues  should 
bi*  spacious,  and  their  interior  should  comprehend  all  the 
apartments  necessary  for  the  transaction  of  business 
relating  to  legislation. 

The  exteriors  of  the  edifices  which,  in  England,  serve 
this  great  purpose  cannot  be  considered  as  specimens 
of  what  may  be  expected  to  meet  the  eye  of  a  spectator, 
on  approacliing  the  place  wherein  the  Representatives 
of  a  great  Nation  hold  their  assemblies.  One  of  them  is 
hardly  superior^  in  decoration,  to  that  which  encloses 
the  Hall  of  a  trading  company,  and  the  other,  by  the 
irregularity  of  its  plan  and  the  multitude  of  its  win- 
dows, conveys  rather  the  idea  of  a  Hospital  than  of  a 
Senate  House.  We,  therefore,  notice  merely  the  build- 
ing containing  the  Offices  of  the  Council  and  Board 
of  Trade,  at  Whitehall,  executed  by  Mr.  Soane^  in 
1826 ;  and  this  may  be  given  as  an  example  of  the 
latest  style  adopted  in  the  public  edifices  of  the  Country. 

The  plan  of  this  grand  pile  is  a  rectangle,  815  feet 
long  and  75  feet  broad;  the  front  is  composed  of  a 
central  part  150  feet  long,  and  of  a  projecting  pavilion 
82  feet  6  inches  long  at  each  extremity;  3ie  whole 
length  of  the  former  part  is  ornamented  with  attached 
fluted  columns  of  the  Corinthian  Order,  and  each  of  the 
pavilions  has  six  columns  of  the  same  Order  advanced 
at  some  distance  before  the  wall.     Six  columns  also 


adom  the  front  in  Downing^reet ;  the  tiro  remaniiig 
sides  are  connected  with  other  buildingt  eontaining^  ' 
Government  Offices. 

All  the  columns  stand  on  a  stylobata  whidi  is  ] 
nnder  the  pavilions,  and  the  projections  are  < 
by  a  balustrade  in  front  of  the  stylobata  of  the  i 
the  entablature  is  broken  in  a  correflponilia^ 
and  is  crowned  by  a  balustrade.  The  stylobttbB  of  tbe 
front  and  side  of  the  building  form  a  rentraot  aagle  wt 
their  place  of  meeting,  and  the  quoins  of  tbe  padUons 
are  distinguished  by  pilasters  having  Coriatbivi  cafHtdi 
and  plain  shafts,  which  form  a  judicious  rriief  t&  the 
fluted  columns.  The  whole  building  is  divided  intotao 
stories  with  horixontal -headed  doors  aad  windAwa,  aad 
above  the  entablature  is  an  Attic.  Au  overaigftit  Im 
been  committed  in  disposing  the  plan  of  this  cdifiee;  iv 
if  a  pavilion  should  be  built  at  the  Northern  est 
to  correspond  with  that  at  Downing-streeC,  it  i 
fall  into  and  disfigure  the  street  of  Whitehall. 

To  the  same  class  may  be  referred 
which  are  intended  to  facilitate  the  transactie 
out  of  an  extensive  commerce,  and  the  ( 
among  the  members  of  a  State ;  and  of  the  I 
executed  in  London  on  a  g^at  scale,  for  the 
we  select  for  description  the  Bank  of  EnglaMi,  and  the 
Office  of  the  General  Post  The  Royal  Exchanc^  ai^ht 
have  been  introduced  in  this  plaoe,  but,  being  &e  wm 


iflhl 
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of  a  former  century,  we  have  preferred 
elsewhere. 

The  Building  which  contains  the  piiblie 
the  State,  and  the  Offices  appointed  for  its  mam  _ 
should,  by  the  splendo'^r  of  its  decorations,  be  an 
ment  to  the  city  in  which  it  stands,  and  by  the 
of  its  construction,  an  indication  of  the  security 
it  afibrds  to  the  valuable  deposits  made  within  its 
The  Bank  of  England,  the  destination  of  which  is 
expressed,  is  the  work  of  Mr.  Soane,  who  succeeded  ft 
Robert  Taylor  in  the  superintendence  of  its  Ardiitectaia 
It  consists  of  a  mass  of  buildings  enclosed  by  a  sHme-wiB, 
the  plan  of  which  is  quadrilateral ;  at  the  extremities  of 
the  faces  the  wall  is  rounded,  and  recesses  are  formed  ■ 
it,  containing  each  two  fluted  Corinthian  columns belwcai 
pilasters,  except  at  the  North- Western  angle,  whefeifa 
the  recess,  are  placed  four  fluted  columns  arranged  OB 
the  arc  of  a  circular  segment  with  two  plain  eniumiiste- 
hind  them ;  and  where,  at  each  extremity  of  the  aegneot, 
is  a  rectangular  projection  with  two  fluted  eolonuB  of 
the  same  Order.  The  whole  wall  and  its  ednmBSM 
supported  by  a  plain  basement  and  crowned  byafeiMnl 
entablature. 

The  principal  front  is  on  the  Southern  side,  indie  c«- 
tre  of  which  are  eight  fluted,  Corinthian  colnmns  leseB" 
bling  those  about  the  Temple  of  the  Sibyl  at  Tivoli ;  tbe 
face  of  the  wall  on  each  side  of  these  is  divided  intolbn* 
parts,  of  which  that  in  the  middle  is  ornamented  wHh 
six  attached  columns,  and  that  on  each  side  widi  hK 
pilasters ;  between  these  pilasters  are  three  rectngvltf 
recesses  with  horizontal  tops,  and  that  in  the  niiddeii 
higher  than  the  other  two.  The  fnze  of  the  botldtag 
is  ornamented  with  an  elegant  fretwork,  and  tiie  coron 
is  supported  by  modillons,  one  over  each  column.  Aboft 
the  cornice,  is  a  row  of  fleurons  on  cubical  blocks,  sbI 
at  intervals  among  them  are  ornamented  pedestdi 
crowned  with  pediments,  and  having  each  face  of  thdr 
dado  marked  by  three  vertical  grooves.  In  the  ceirtit 
of  this  front,  the  building  rises  a  story  higher  than  tbe 
entablature  of  the  Order;  the  face  of  this  Attic  sUfJ 
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is  ornamented  with  pilasters,  between  which  are  recesses, 
and  above  the  cornice  is  a  parapet  supporting  a  row  of 
Tases. 

On  the  Northern  side  there  is,  in  the  centre  of  ihe  en- 
closing walK  B  recess  containing^  two  Corhithian  columns 
between  pilastprs,  and  on  each  side  of  it  a  semidrciilar- 
headed  doorway  :  one  of  ihe^e  leads  into  a  court  of  an 
irreirular  fif^ure,  on  ihe  r\n^hi  sind  left  of  which  is  a  flight 
of  loner  steps  perpendicular  lo  the  face  of  the  exterior 
wall  ;  these  lead  to  a  pavement  on  a  level  wilh  the  f^oor 
of  the  Offices,  and  on  Ihe  upper  filep  is  a  screen  con 
sisting  of  (our  Corinthian  cukitnns,  which  support  only 
Ih^ir  own  entablature  and  a  row  of  vases :  opposite  the 
enlrance  gutcway  is  a  Triumphal  Arch  leading  lo  the 
mterior. 

In  the  centre  of  the  Eastern  side  is  a  ranjs^e  of  fluted 
Corinthian  columns,  behind  which  is  a  shallow  recess, 
and,  on  one  side,  is  a  doorway  leading  ul'-o  lo  the 
offices.  In  the  centre  of  the  Western  wall  is  a  lecess 
with  columns  siniilur  to  thai  on  the  North t-rn  side,  and 
over  this  is  a  sort  of  Attic  wilh  five  semicircular-headed 
apertures  in  front ;  above,  and  concentric  with  the  iutra- 
dos  of  each,  is  an  ornamental  c^roove  termiT^ating  at  the 
springing  in  a  rectangular  fret,  and  at  eiich  extremity  of 
the  Attic  is  a  small  pila^^ter  ornamented  with  rectilinear 
gTtwves.  On  each  side  of  the  recess,  and  equally  distant 
from  it,  is  a  doorway,  vertically  over  which,  and  above 
tbe  general  entablature  is,  instead  of  a  pediment,  a  cur- 
Tilinear  ornament  ending  in  a  scroll  at  each  of  the  lower 
extremities.  Within  the  entrance  on  this  front  is  a  ves- 
tibule havrng  Grecian-Doric  columns  in  the  interior. 

Between  the  Offices  ere  qttndrangtilar  areas,  and  the 
fronts  which  look  into  one  of  ihem  remain  as  ihey  were 
executed  by  Sir  Robert  Taylor,  with  attached  Corinthian 
coltmins  ;  in  another  quadrangle  llje  area  is  sunk  below 
the  gieneral  level  of  the  pavement ;  the  lower  parts  of 
the  containmg  walls  are  ornamented  wilh  vermicxdated 
rostics^  and  support  an  optn  arcade  above  the  pavement. 
The  entrance  on  the  Eastern  side  leads  between  several 
recta  ngtdar  halls,  on  the  right  and  left  hand,  to  a 
iDlimda  or  circular  saloon^  above  which  is  a  tamtionr 
containing  the  windows,  and  ornamented  with  Caryatides 
«tipporting  a  dome.  The  ceiling  of  the  rcctangidar  halls 
consists  of  hemicylindrical  or  segmental  vaulting  with 
panel rn»g  in  the  soffits,  and,  in  some,  the  cylindrical 
vault  Is  interrupted  by  a  dome  in  the  centre, 

Tbe  Western  and  Northern  sides  of  the  building  seem 
particularly  intended  for  the  reception  of  such  valuable 
deposits  as  are  made  in  large  tpianlities;  and  the  occur- 
rence of  cssuahies,  at  the  time  of  making  them,  is 
cntifely  prevented  by  the  carriages  which  convey  them 
bcmg  made  to  enter  within  the  enclosure  and  there  dis- 
charge their  contents  ;  the  interior  of  the  former  part, 
being  not  frequented  by  visitors,  and  only  occasionally 
entered  by  the  officers  of  the  e?*tahlrshment,  does  not 
reqnire  much  embellishment,  and,  accordingly,  it  is  here 
that  we  find  the  simple  Doric  Order  employed;  the 
other  parts,  being  open  to  the  Public,  are  more  highly 
decontted.  A  sober  taste  may,  perhaps,  condemn  as 
fintastic  some  of  the  ornaments  about  the  exterior  of 
Ihe  building. 

Tile  new  Post  Office  in  Lmidon,  by  Mr.  Smirke,  is 
S  splendid  example  of  the  Grecian  Architecture  applied 
to  a  modem  Public  edifice.  The  plan  of  this  building 
ia  rectangular,  and  its  front  is  about  400  feet  long;  in 
the  centre  is  a  projecting  hexastyle  portico,  70  feet  long, 
with  one  column  between  each  of  the  autae  pilasters 


and  the  front  columns  of  the  periico  ;  the  columns  are    PMrt  HL 

of  the  Ionic  Order,  and  resemble  those  at  the  Temple  ^^^^v^-* 

on  the  Ily?isus  ;  ihey  have  Attic  bases  and  fluted  shatts, 

and  stand  on  plain  pedeiitals.     At  each  extremity  of  the 

fa<;ade  is  a  pavilion  with  lour  detached  columns  of  Ihe 

same   Order  in   front;  and  on  the  side,   two  un  flu  ted 

pilasters. 

A  continued  podium  reigns  about  the  building,  and 
there  is  an  ascent  lo  the  pavement  of  the  portico  by  a 
grand  flight  of  sttps,  A  general  entablaltire  cnrwns 
the  whole  edifice,  but  the  upper  facia  only  of  the  archi- 
trave extends  over  the  curtains  between  the  portico  and 
pavilions  ;  the  frlze  is  high  and  quite  plain,  and  iliere 
are  dentels  in  the  cornice. 

In  the  fa<;ade  are  two  tiers  of  windows  wilh  horizontal 
tops;  those  of  the  upper  tier  in  the  curtains,  and  of 
both  tiers,  in  the  pavilions,  are  crowned  by  projecling 
cornices  supported  by  consoles.  On  ihe  sides  of  the 
building,  there  are  three  tiers  of  windows,  of  which  those 
Iwlow  are  semicircular  headed  ;  those  in  the  secimd  tier 
are  rectangular,  and  tlie  faces  of  the  piers  between  them 
have  the  appearance  of  broad  pilasters  with  mouldings 
at  the  top  ;  and  the  upper  licr  of  windows  is  cut  in  tlie 
frize  of  the  entablature  of  the  building.  The  basement 
of  this  edifice  is  of  granite,  and  the  superstructure,  of 
brick  faced  with  Portland  stone. 

A  Theatre  should  be  situated  in  some  spot  to  which  Situation 
the    inhabitants    of  the    city   may    easily  have  access,  a«»i  chanc- 
Accordlng   to    MJlizia,    it   should    occupy    a    spacious 


ler  of  « 
Theatro. 


area  tornied  by  the  meeting  of  several  principal  streets, 
and  should  be  surroumled  by  porticos  or  arcades  of  variomt 
kinds  for  the  reception  of  carriages  Skud  fat  Itie  secuvitj 
of  pedestrians  ;  the  enl ranees  and  siMPcaseft  abmikl  hm 
so  disposed  that  the  interior  of  the  building  may  be 
speedily  Blled  and  ev^uated  ;  and,  above  alt,  the  part 
occupied  by  the  auditory  should  be  such  as  to  permit 
all  persons  to  see  and  hear  the  performers  with  nearly 
equal  facility.  Tlie  exterior  of  the  edilice  should,  of 
course,  bean  indication  of  the  agreeable  entertainment 
which  is  to  be  expected  within. 

It  is  not  often  that  all  the  circumstances  requisite  for 
a  perfect  Theatre  can  be  obtained,  but  the  principal 
cities  of  Europe  may  now  boast  of  posse shiug  some 
which  unite  mo.>^i  of  the  qualities  neeesaary  tor  internal 
convenience  and  external  decoration:  we  must,  however, 
conflue  ourselves  lo  a  description  of  one  example,  and 
we  select  the  Theatre  which  was  erected  by  Mr.  iSmirke, 
near  Co  vent  Garden,  in  the  year  1809. 

The  plan  of  the  whole  system  of  buildings  forming  jheatre  of 
this  Theatre  is  a  parallelogram,  209  feet  long,  and  156  Covent 
feet  wide,  exclusive  of  the  portico  ;  the  centre  is  occu-  GartieOi 
piefl  by  Ihe  auditory  and  si  age,  which  extend  nearly 
through  the  length  of  the  editice  from  Nurlh  to  South; 
Ihe  staircases  and  nparlments  fw  the  performers  are  on 
tlie  Eastern  and  Western  sides.  The  space  appointed  for 
the  auditory  is  circumsicrihed  by  a  parallelogram,  65 
feet  long  and  61  feel  wide,  within  which  are  three  tiera 
of  boxes  arranged  in  the  form  of  a  horse-shoe,  the 
extremity  furthest  from  the  stiige  being  semicircular,  and 
the  sides  in  the  direction  of  right  lines  converging;  to  a 
point  beyond  the  bottom  of  the  stage;  over  the  ujiper 
tier  (4  boxes  ore  galleries,  also  occupying  the  three 
aides  of  the  auditory,  Ijesides  an  upper  gallery  at  the 
extremity  ;  and  on  the  exterior  of  ttie  boxes,  in  each 
tier,  is  a  corridor  by  which  access  is  gained  to  the  par- 
ticular seals.  In  ihe  area  included  by  the  tx>xes  is  the 
pil,  an  inclined  plane,  lowest  towards  ihe  stage,  and  oxk 
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Aichitoc-  ^hich  the  seats  of  the  spectators  are  arranged  in  direc- 
,  ^^:^,  tious  parallel  to  the  breadth  of  the  building;  in  front  of 
^^^'^"*"  the  pit  is  the  orchestra,  a  space  for  the  musicians,  6  feet 
broad,  and  42  feet  long,  which  is  equal  to  the  whole 
interval  between  the  two  extreme  boxes  in  the  lower 
tier.  The  stage  itself  is  contained  within  a  rectangular 
area,  70  feet  deep  from  the  orchestra  to  the  rear,  and 
82  feet  wide ;  in  front  is  the  proscenium,  42  feet  wide 
and  13  feet  deep,  bounded  by  the  orchestra  in  front  and 
the  drop-curtain  in  the  rear,  and  at  each  extremity  are  two 
pilasters  painted  to  imitate  Sienna  marble  :  the  floor  of 
the  stage  in  on  an  inclined  plane  rising  towards  the  rear 
about  3  feet,  on  which  at  intervals  are  parallel  grooves 
for  the  reception  of  the  scenes,  and  on  each  side  are  re- 
cesses to  contain  the  paintings.  The  interior  of  the 
auditory  is  superbly  enriched  with  gilding ;  the  boxes 
are  supported  by  slender  iron  columns,  fluted  and  gilt, 
and  their  interiors,  as  well  as  the  sides  of  the  pit,  are 
decorated  with  representations  of  dark  crimson  drapery, 
producing  a  flue  contrast  to  the  brilliancy  of  the  front. 
The  middle  of  the  ceiling  is  circular,  and  in  the  centre 
is  a  glory  surrounded  by  golden  lyres  ;  from  this  centre 
depends  a  superb  chandelier  of  glass  illumined  by  two 
circles  of  gas-lights  ;  the  remainder  of  the  ceiling  is  a 
light-blue  sky  relieved  by  delicate  while  clouds. 

The  principal  facade  is  on  the  £astern  side  of  the 
building ;  in  its  centre  is  a  grand  portico  of  four  fluted 
Grecian-Doric  columns,  elevated  on  a  flight  of  steps  and 
supporting  a  pediment;  in  the  basement  story  is  an 
arcade  on  each  side  of  the  portico,  and  the  upper  part  of 
the  building  is  decorated  with  representations  of  dra^ 
matic  subjects,  ancient  and  modern,  in  bas-relief.  The 
grand  entrance  leads  to  a  square  vestibule,  37  feet  long, 
and  divided  into  three  parts  from  North  to  South  by 
two  rows  of  piers.  On  the  Southern  side  is  the  aperture 
leading  to  the  principal  staircase,  which  is  15  feet  wide, 
between  two  rows  of  large  porphyry  columns  of  the 
Ionic  Order;  on  one  side  of  the  staircase  is  the  door* 
way  leading  to  the  auditory,  and  in  front  is  an  en- 
trance saloon,  ornamented  with  pilasters  executed  in 
porphyry.  On  the  Western  side  of  the  Theatre,  and  cor- 
responding to  the  grand  staircase,  is  another  leading  to 
the  King's  saloon  and  private  box,  and  a  vestibule, 
the  ceiling  of  which  is  supported  by  four  columns,  which 
also  leads  to  the  auditory.  In  the  centre  of  the  Southern 
side  of  the  building  are  two  grand  saloons  one  above 
the  other,  and  each  56  feet  long,  and  18  feet  wide. 

The  entrance  to  the  stage,  and  to  the  apartments  appro* 
priated  to  the  performers,  is  in  the  Northern  front ;  the 
latter  consist  of  the  dressing-rooms,  the  green-room,  and 
managers'-room  ;  there  is  besides  a  committee-room,  a 
store-room,  and,  in  the  middle  of  the  front,  a  large 
scene-room. 
Characteris-      The  buildings  appropriated  to  charitable  purposes 
tics  of  Hos-  constitute  one  of  the  chief  glories  of  the  present  Age ; 
pjtaw*  in  Eiigrland  particularly,  besides  asylums  for  the  aged 

and  disabled,  almost  all  the  different  modes  of  human 
suffering  are  provided  against  by  establishments  formed 
for  their  prevention  or  remedy ;  among  which  the  Hos- 
pitals, for  the  cure  of  sickness  and  accidents,  hold  a  dis- 
tinguished rank.  In  these  buildings  every  thing  like 
magnificence  of  construction  and  richness  of  ornament 
would  be  quite  misplaced,  and  their  chief  merit  should 
consist  in  simplicity  and  convenience.  The  London 
Hospitals  generally  consist  of  buildings  disposed  on  the 
four  sides  of  a  rectangle,  and  enclosing  a  considerable 
area,  and  the  most  considerable  is  that  of  St.  Bartho- 


lomew, near  Smith  field.  In  this,  the  building  contain- 
ing the  wards  for  the  patients  occupy  three  sides  of  the 
quadrangle ;  each  of  them  consists  of  four  stories  ia 
height,  and  on  each  story  are  four  well-aired  wards ; 
the  fourth  side  contains  the  apartments  of  the  principal 
officers  and  the  committee-room.  Behind  one  of  the 
buildings  is  situated  the  Pharmacy  and  a  Theatre  for 
Anatomical  Lectures. 

A  custom  prevails  in  the  English  Hospitals  of  placing 
the  heads  of  the  beds  against  the  walls,  which  often 
brings  them  very  near  the  windows,  and,  consequently, 
exposes  the  patients  to  the  danger  of  taking  cold.  We 
know  only  one  building  in  England  in  which  a  better 
disposition  has  been  followed,  and  this  is  the  School 
for  the  Blind,  where  the  late  Mr.  Tappcn,  copying  the 
method  adopted  in  the  great  Hospital  at  Lyon%  hai 
placed  the  beds  in  pairs,  with  the  heads  of  ereiytvo 
meeting  in  the  middle  of  the  room,  so  as  to  leafS 
passages  between  the  feet  of  the  beds  and  the  walliu 

The  BeUilem  Hospital,  for  the  reception  of  lonatie^Bei 
situated  on  the  Surrey  side  of  the  Thames,  consists  of  1^ 
a  line  of  building  569  feet  long,  and  60  feet  high,  and 
possesses  every  accommodation  which  can  contiibBti 
to  the  comfort  of  persons  in  that  unhappy  state.    It 
was  built  by  Mr.  Lewis,  in  1812. 

In  the  centre  of  the  facade  is  a  grand  portico.  180 
feet  long,  of  Grecian-Ionic  columns  supporting  an  eatap 
blature  and  pediment,  above  which  is  a  double  AtfiD 
tower  crowned  by  a  plain  dome ;  the  columns  stand  ea 
pedestals,  and  there  is  an  ascent  to  the  paTement  of  Ihi 
portico  by  a  flight  of  steps  extending  iu  whole  leagtL 
On  each  side  of  the  portico  is  a  curtain.  141  feet  Umg, 
terminating  in  a  pavilion,  78  feet  long  in  fimil; 
the  face  of  the  latter  projects  before  the  curtain,  and  il 
itself  divided  vertically  into  three  parts,  that  in  theocallt, 
projecting  before  the  others :  above  each  pavilion  is  alu 
an  Attic  turret  of  an  octangular  form.  The  enrlilBl 
and  pavilions  contain  three  tiers  of  plain.  lecta^fdar 
windows,  and  are  crowned  by  a  horizontal  coniet  ef 
stone  on  a  level  with  that  over  the  portico. 

The  edifice  is  enlarged  behind  by  two  projectiott 
from  the  main  body,  one  on  each  side  of  the  centre,  aid 
a  detached  building  has  been  erected  behind  eadi  of  tbe 
pavilions  for  the  reception  of  criminal  patients,  or  then 
afflicted  with  infectious  diseases. 

In  the  centre  of  the  main  building  is  a  grand  vestibule 
behind  which  is  the  principal  staircase,  and  on  t^A 
side  of  the  latter  are  apartments  for  the  physician  sod 
steward  ;  adjoining  these,  is  a  room  in  which  the  patienti 
see  their  friends,  and  a  large  store-room.  Onefiit 
corridor,  adjacent  to  the  front-wall,  extends  cpiite 
through  the  length  of  the  curtain  and  pavilion  on  escfc 
side  of  the  centre;  this  serves  as  a  place  of  exerdsefor 
the  patients,  and  along  that  side  of  the  corridor  wludia 
next  to  the  back-front  are  the  cells.  In  front  of  eadioi 
the  two  pavilions  is  a  large  day-room,  in  whidi 
patients  who  are  able  usually  assemble. 

Behind  the  centre  is  an  exercising  ground  for  t 
lescent  patients;  and  between  this  and  the  two  detacbd 
buildings,  are  the  general  exercising  grounds,  one  fiirte 
male  and  the  other  for  the  female  patients. 

Except  the  portico,  which  is  of  stone,  the  while 
edifice  is  of  brickwork  ;  and  a  critical  eye  may  regret  tW 
the  simplicity  of  so  extended  a  line  of  building  aboold 
have  been  destroyed  by  so  many  vertical  divbions. 

The  Hospital  atMilan  is  considered  as  a  structure  unl^g 
ing  all  the  conveniences  of  such  edifices  in  the  higbert'^ 
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degree*  and  its  plan  may,  therefore,  with  propriety  be 
iuLrodutcd  in  this  place.  It  consists  of  one  gfreat  reel* 
angle  divided  into  three  parts,  nearly  square  and  equal 
to  each  other.  The  central  division  is  one  vast  urea 
surrounded  by  buildinirs,  before  which,  in  the  inlerior, 
are  corridors  on  the  luwer  and  second  stories,  formed  hy 
arches  supported  on  j^ranite  columns  of  different  Orders, 
Each  of  the  lateral  divisions  is  ag-ain  subdivided  into 
four  squares  by  two  ranges  of  bnildinjET  crossins^  each 
other  at  right  angles ;  within  these  buildings  are  the 
cells  for  the  patients,  disposed  in  two  rows,  leaving  a 
broad  corridor  between  them  ;  and»  at  the  intersection 
of  the  two  corridors  In  each  wiunr^  is  nn  altar ;  at  these 
Divine  Service  is  performed,  which  the  patients  can  both 
see  and  hear  without  leaving:  their  cells.  Each  of  the 
courts  in  both  wing's  of  liie  Hospital  is  surrounded,  in 
the  interior,  by  two  tiers  of  arcades  forming  corridors 
in  front  of  the  walls, 

A  grand  vestibule,  surrounded  by  columns  disposed 
in  the  circumference  of  a  circle,  forms  the  front  of  the 
central  division  of  the  Hospital ;  at  live  opposite  extre- 
mity of  the  same  division  is  a  lar^e  open  portico 
%vherein  surgical  operations  are  performed. 

The  Naval  Hcjspitai,  at  Greenwich,  which  was  erected 
on  tlie  site  of  the  ancient  Iloyal  Palace,  is  a  National 
Asyium  for  the  reception  of  seamen  who  have  thrown 
old,  or  have  been  disabled,  in  the  service  of  their 
Conn  try.  It  con  s  i  st  s  o  f  fn  u  r  q  uad  ra  n  gul  a  r  bu  i  I  d  i  n  g^s  d  i  s- 
posed  within  the  limits  of  one  vast  rectansrle,  the  sides  of 
which  are  nearly  eqvial  in  lencrth  to  8f>5  feet ;  and  the 
buildings  are  separated  by  a  broad  area  and  a  street, 
'which  cross  each  other  at  rij^ht  angles.  The  principal 
front  extends  alonpf  the  Southern  bank  of  the  Thames, 
and  before  it  is  a  terrace,  with  steps  in  the  centre  to 
descend  to  the  water. 

The  North- Western  quad ranpfle  was  erected  in  the  time 
of  Charles  II.,  from  thedesig-ns  of  VVebb,  the  son  in-law 
of  Inigo  Jones,  and   contains  the  apartments   of  the 
GoFeniors,  and  the  Council -room,  besides  sundry  wards 
for  the  pensioners ;  Ihe  remaininsr  bnildinc:s  were  bcg^un 
by  Sir  Christopher  Wren,  about  the  year  1696,  but  they 
were  finished  by  other  Architects.     The  North-Eastem 
quadrangie  is  similar  in  style  to  the  other,  and  having 
been  lintshed  in  the  reign  of  Queen  Anne,  it  is  called  by 
the  name  of  that  Sovereign.    The  ienglli  of  the  Northern 
front  of  each   of  these  quadrangles  is  297  feel  and  the 
avenue  between  them  is  270  feet  broad ;  each  of  these 
fronts  consists  of  three  divisions,  and  in  that  of  the  centre 
is  the  entrance  to  the  interior  quadrangle;  one  of  them 
is  covered  by  a  semicircular  arch  within  the  lower  story, 
and  the  other  by  the  g^eneral  entablature  of  the  building; 
each  flank  division  is  ornamented  with  four  Corinthian 
columns  supporting  a  pedimenl;  on  the  rij^ht  and   left 
are  coupled  pilasters  of  the  same  Order;  and  above  ilie 
whole  front  is  a  hi^h  Attic,  crowned  with  a  balustrade. 
The  Southern  fa<jades  of  the  same  buildings  are  exactly 
similar    to    those    on    the  North;     both    are    of  Port- 
land stone,  and  rusticated.     Kach  interior  side  of  these 
btiildings  has  its  centre  marked   by  four  Corinthian  co- 
lyinns  supporting  a  pediment,  and  in  the  lowest  siory  are 
three  arcbetl  entrances  tn  the  quadrangle. 

The  South-We stern  and  Sou th-Eas tern  buildings  bear 
respectively  the  names  of  William  III,  and  of  bis  consort 
Queen  iSIary,  the  original  promoters  of  ihis  noble  insti- 
tution. These  are  separiiled  from  each  other  by  a  square 
area,  on  a  higher  level  than  that  next  to  the  river,  whh 
^flight  of  stepajofl^the  Northern  side  extending  the  whole 


breadth  of  the  area.  At  each  of  the  two  angles  nearest  Part  IV* 
to  the  general  centre  of  the  Hospital  is  a  grand  vesti-  ^-^^^^^^^ 
bnlc,  adc^rned  with  coupled  columns  of  the  Doric  Order, 
but  having  Attic  bases  and  no  trigjyphs  in  the  frize, 
and  crowned  with  an  elegant  dome*  Along  the  interior 
faceof  both  ihebtuldingsis  a  double  colonnade,  374  feet 
loncf  and  20  feet  high,  consisting  of  coupled  columns 
of  the  Order  named  above,  and  ornamenting  a  raised 
terrace.  The  lower  stories  of  their  Northern  fronts  are 
entirely  occupied  by  the  two  dining  ludls,  which  are 
covered  by  groined  ceilings  supported  on  Tuscan  co- 
lumns; above  these,  in  the  Eastern  building,  is  the 
Chapel,  built  in  1752,  in  the  Grecian  style*  from  the 
designs  of  Mr,  Stuart,  and  in  the  Western  builcbng  is 
the  Grand  Painted  HalJ ;  both  Chapel  and  Hall  are  106 
feet  long,  5G  feet  wide,  and  50  feet  high  ;  the  windows 
are  very  btly,  and  are  jilaced  in  semicircular-headed 
recesses. 

Three  of  the  building's  arc  of  stone-work,  but  of  that  on 
the  So^lth-^Vest,  the  two  exterior  faces,  ami  those  within 
its  qnadrangillar  area,  are  of  brickwork-  The  last  edi- 
fice was  finished  by  Sir  John  Vanbrug-h,  about  the  year 
1725,  and  conlains  some  features  whicli  display  the  bad 
taste  prevailing'  at  that  time:  in  the  centre  of  one  side 
of  its  iiiterior  quadrangle  is  a  recess  covered  with  an 
elli]ilical  arch,  and  ornamented  with  two  Ionic  pilastem 
on  each  side ;  within  the  recess  is  an  arched  passage  with 
small  Corinthian  columns  standing-  on  high  rusticated 
pedee-tals,  and  supporting-  a  pediment  the  cornices  and 
tympanum  of  wbiLh  are  broken  vertically  into  three 
faces;  and,  on  the  Western  side  of  the  same  building',  each 
of  the  flanks  is  crowned  with  a  great  segmental  pediment. 

The  aspect  of  a  Prison   should  be  of  a  severe,  and  cKamc'eriii- 
even  gloomy  character,  in  order  that  it  may  present  a  pic-  tics  of  Pr!- 
ture  of  the  consequences  which  attend  an  infraction  of  the  s^^** 
laws.    But  there  are  ditPerent  degrees  of  crime,  and  the 
circumstances  of  Commercial  Nations  have  rendered  it 
necessary,  in  some  cases,  to  treat  as  criminals  those  who 
are  only  unfortunate;  hence  it  follows  that  prisons  should 
be  of  various  kinds,  or,  at  least,  that  means  should  be 
nfTorded,  in  the  same  building,  of  keeping  the  different 
classes  of  prisoners  distinct  trom  each  other. 

If  we  consider  a  Prison  as  the  abode  of  felons  only, 
we  may  conclude  that  its  Architecture  should  be  of  the 
most  massive  Order,  its  walls  lofty  and  rusticated,  and 
the  faces  of  the  stones  rendered  roug-h  ;  the  projections 
great,  in  order  to  cast  broad  shadows  ;  the  entrances 
arched  with  heavy  voussoirs,  and,  where  space  can  l>e 
a  Horded,  it  should  be  surrounded  by  a  broad  and  deep 
ditch.  The  interior,  however,  should  be  convenient  and 
salubrious,  and,  besides  the  cells^  there  should  be  large 
apurtments  where  the  inmates  may  occasionally  meet 
and  see  their  friends  :  when  the  Prison  is  intended  as 
a  place  of  correction  for  persons  guilty  of  petty  cnmes^ 
there  mnsi  be  places  where  such  persons  may  prose- 
cute their  appojuled  labours,  and  debtors  should  have 
apartments  in  which  they  may  exercise  their  callings 
for  their  own  profit,  or  the  beuefu  of  their  creditors 

The  Prison  of  Newgute,  in  London,  which  was  NcwgaJe. 
constructed  by  Mr.  Dance,  and  completed,  in  its 
present  state,  in  1782,  forms  three  masses  of  build- 
ing, togetner  extending  297  fret  In  length  from 
North  to  South  ;  and  ihe  principal  fa<jade  is  in  a 
rectilinear  direction  on  the  Western  side.  The  plan 
of  the  middle  division  is  a  square  of  \\b  feet;  the 
Northern  division  is  also  a  square  of  91  feel  ;  but 
the  Southern  is  91  feet  long  and  81  feet  broad.  In 
3    Q 


406 


ARCHITECTURE. 


Arehitec-   each  of  these  sqaares  the  buildings  are  disposed  about 
^of«*       an  open,  rectangular  court,  which  serves  as  a  place  of 

^'^^'^^^  exercise  for  the  prisoners ;  that  in  the  centre  for  those 
who  have  not  had  their  trial,  the  others  are  for  the  con- 
victed male  and  female  prisoners,  respectively ;  but 
there  are  walls  of  separation  in  each,  to  form  distinct 
places  for  those  of  different  degrees  of  criminality.  In 
the  middle  of  the  Western  side  is  the  Keeper's  house, 
and  behind  it  is  a  Chapel.  For  each  sex  there  are  two 
large  general  sleeping-rooms,  a  general  day-room,  an 
infirmary,  and  cells  for  separate  confinement ;  a  room 
in  which  the  prisoners  may  see  their  friends ;  and  at  the 
North-Eastern  angle  of  the  ground,  but  quite  distinct 
from  the  rest  of  the  building,  is  a  general  room  and 
separate  cells  for  those  who  are  condemned  to  die. 

The  Western  or  principal  fa9ade  is  rusticated  from 
top  to  bottom  with  stones  made  rough  on  the  exterior, 
which  gives  an  appearance  of  rude  strength ;  but  the 
harmony  of  the  Architecture  is  entirely  destroyed  by  the 
Keepei^s  house,  which  has  five  tiers  of  windows  in 
front,  while  only  a  few  small  apertures  are  apparent  in 
the  rest  of  the  building.  The  Western  parts  of  the 
Northern  and  Southern  wings  have  each  two  projecting 
piers,  with  one  niche  containing  a  statue  in  a  semicircu- 
lar-headed recess,  and  an  unbroken  curtain  between  the 
piers.  Between  the  Keeper's  house  and  each  wing  is 
%  small  rectangular  doorway  at  the  foot  of  a  lar^e  semi- 
circular-headed recess ;  over  the  doorways  are  fetters 
sculptured  in  the  wall,  and  the  arched  head  of  the  recess 
is  pierced  for  light.     The  whole  front  is  50  feet  high. 

The  building  presents  an  imposing  and  Formidable 
appearance,  and  affords  a  good  example  of  the  effect 
that  may  be  produced  by  mere  magnitude  almost  with- 
out any  decoration. 

P*niienti«ry      A  few  years  since  a  building  was  erected,   by  Mr. 

inJVestmin-  Hardwick,  on  Millbank,  in  Westminster,  as  a  Penitenti- 
ary, or  place  for  the  reception  of  criminals  who  are  to 
expiate  their  offences  by  undergoing  a  course  of  labour 
during  a  certain  number  of  years,  afler  which  they  are 
to  be  restored  to  Society.  This  building  has  been  con- 
structed according  to  a  plan  proposed  by  Mr.  Bentham, 
for  the  purpose  of  affording  a  system  of  constant  surveil 
lance  by  the  constituted  officers.  It  consists  of  six  pen- 
tagonal edifices,  like  bastions,  disposed  symmetrically  on 
the  sides  of  a  hexagonal  court,  in  the  centre  of  which, 
on  the  ground -floor,  is  the  apartment  of  the  overseer ; 
the  whole  is  surrounded  by  a  polygonal  wall.  The 
cells  in  which  the  prisoners  perform  their  labours  are 
placed  at  the  gorges  of  the  bastions,  if  they  may  be 
so  called,  and  are  open  towards  the  great  court,  so  that 
the  overseer  can  command  a  view  of  all,  from  the  windows 
in  his  apartment ;  above  this  apartment  is  the  Chapel, 
to  which  there  is  a  bridge  of  communication  from  the 
second  story  of  each  bastion,  so  that  the  prisoners  can 
attend  Divine  Service  without  entering  the  court. 

A  plain,  massive  gateway  forms  an  entrance  to  the 
building  on  the  side  next  to  the  river,  and  another  facing 
this,  between  the  flanks  of  two  bastions,  leads  to  the 
hexagonal  court.  Along  the  river  is  a  spacious  terrace 
protected  by  a  low  wall,  and  a  double  flight  of  steps 
affords  an  ascent  from  the  water  The  whole  system  of 
buildings  seems  well  contrived  for  the  accomplishment 
of  its  destination ;  but  it  may  be  thought  that  the  ren- 
trant  angles  between  the  bastions  cause  a  great  loss  of 
space,  and  the  site  does  not  seem  to  have  been  well 
chosen,  being  so  near  the  river  and  on  a  swampy  soil. 
Contiguous  to  a  Prison  should  be  the  Court  of  Justice 
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where  the  culprits  are  to  be  tried ;  and  the  most  con- 
venient form  for  a  building  appropriated  to  this  purpose 
seems  to  be  that  which  resembles  the  Theatres  of  the 
Ancients,  that  is  to  say,  a  semicircle,  the  tribana]  of  the 
Judge  being  placed  on  the  chord  of  the  arc,  in  the  part 
corresponding  to  the  proscenium.    The  general  sljle 
of  the  edifice  should  be  such  as  to  inspire  asoit  of  lete- 
rence  nearly  equal  to  that  which  is  felt  at  the  approach 
of  one  consecrated  to  Religion.     The  Couft4Mmse  exe- 
cuted at  Chester,  by  Mr.  Harrison,  is  of  the  form  above 
recommended;  the  seats  of  the  persons  conneeted  with 
the  proceedings  rise  from  the  floor  in  flront  of  the  tri- 
bunal towards  the  circumference  of  the  circular  part  ef 
the  building ;  about  them  is  a  semicircular  range  of 
Ionic  columns,  and  behind  these  is  the  gallery  fat  the 
spectators.     The  Prison,  which  adjoins  the  Court  at  Ik 
chord  of  the  circular  part,  is  of  a  quadraogpular  fom, 
and  has  in  front  a  Greek  Doric  portico,  the  prqNMtioas 
of  which  are  copied  from  the  Propyleum  at  AtlieD& 

The  Court-house,  at  Warwick,  is  of  a  different  hm. 
This  consists  of  a  great  rectangular  Saloon,  the  prii- 
cipal  facade  of  which,  on  the  exterior  of  one  of  tbeloig 
sides,  is  ornamented  in  the  Palladian  style  of  Ardulee- 
ture  :  on  the  opposite  side  of  the  Saloon  are  the  Civil 
and  Criminal  Courts,  one  at  each  end,  and  on  a  highff 
level ;  these  are  open  towards  the  Saloon,  firom  vfaidi 
each  is  separated  by  a  colonnade,  and  there  are  flighli 
of  long  steps  to  ascend  from  the  pavement  of  the  Sabot 
to  that  of  the  Courts  ;  between  the  Courts  is  the  Joy- 
room,  to  which  also  there  is  an  ascent  by  steps. 

Bridges  form  some  of  the  most  important  ofajediiBBn^ 
Civil  Architecture,  by  affording  passages  for  the  hetiiat 
carriages  across  broad  and  rapid  rivers,  which  fay  oHmt 
means  could  not  be  passed  but  with  difficulty  and  4ah 
ger ;  and  from  the  mass  of  masonry  which,  with  the 
incumbent  weight,  is  required  to  be  suspended  ia  the 
air,  such  a  work  as  a  Bridge  demands  the  umoaof  gittk 
scientific  talent  and  practical  skill  in  the  Archilect 

The  part  of  a  river  in  which  a  bridge  may  be  moet  *■ 
conveniently  formed  is  where  it  is  nearly  rectiliiMir, ' 
because  the  current  of  water  being  parallel  to  thebudcB, 
the  bed  is  more  uniform  than  in  spots  at  which  the  liver 
bends,  and  the  piers,  therefore,  are  more  easily  constnet- 
ed.     Also,  the  greatest  force  of  the  current  being  m  this 
case  in  the  middle,  the  vessels  keep  generally  m  tlttt  pat; 
consequently,  if  the  arches  are  not  ail  equally  brosd,  thtf 
which,  on  account  of  the  passage  of  the  greater  nnober 
of  vessels,  is  made  the  widest,  will  be  in  the  centre,  and     | 
the  bridge  may  be  symmetrically  formed  on  cacii  flde.     1 
But  when  one  side  of  a  river  is  deeper  than  the  otber, 
and  the  greatest  force  of  the  current  is  near  one  of  the 
banks,  (which  is  the  case  when  the  river  bends ;)  it  fcr 
any  reason,  a  bridge  should  be  constructed  at  that  ptft, 
it  will  be  proper  to  make  the  arch  on  the  deeper  side  wider 
even  than  that  of  the  centre,  notwithstanding  the  want 
of  symmetry  thereby  induced  in  the  form  of  the  toidg*  >     i 
convenience  being  attended  to  rather  than  beantywhew 
necessity  requires  a  sacrifice  of  one  or  the  other.  Bridge* 
should  be  approached  by  long  streets,  on  each  side  a 
the  river ;  and,  to  facilitate  the  access,  the  parapet  dNidd 
diverge  considerably  at  each  extremity  of  the  brid^ 

The  most  convenient  form  for  the  road  over  a  bridge  l^ 
is,  undoubtedly,  a  horizontal  plane,  like  that  of  the 
Waterloo  bridge,  in  London  ;  but  where  the  lownctf  0^ 
the  ground  on  one  or  both  sides  of  the  river  renders  this 
impossible,  or  too  expensive,  the  road  must  beof  acoi- 
▼ex  form  in  the  direction  of  its  length,  as  is  gencftUT 
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10*  the  case,  in  order  that  it  may  sooner  meet  the  surface  of 
the  gnroand  :  this  form  is  even  considered  more  elegant 

^^  than  the  horizontal  plane,  becaase,  from  an  optical  de- 
ception, the  latter  seems  lower  at  the  middle  than  at 
the  extremities,  when  seen  from  the  river  in  a  direction 
perpendicular  to  its  length. 

The  breadth  of  a  bridge  ought  to  be  sufficient  to  allow 
at  least  two  carriages  to  pass  abreast,  with  a  pavement 
on  each  side  for  foot  passengers  ;  and  the  road  should 
be  protected  by  a  parapet  and  balustrade  high  enough 
to  secure  those  who  pass  it  from  accidents. 

B-        Under  Bridge,  in  our  Miscellaneous  Division,  we  have 

?^  described  the  principal  edifices  of  that  kind  in  Europe,  it 
will  therefore  be  necessary  to  mention  here  only  the  two 
of  most  recent  construction  in  and  near  London.  One 
of  these  is  a  magnificent  edifice,  now  building,  of  granite, 
to  replace  the  old  London  bridge ;  its  length  is  to  be  7S2 
feet,  its  width  56  feet,  and  it  is  to  consist  of  five  ellip- 
tical arches,  of  which  that  in  the  centre  has  a  span  not 
kn  than  IbO  feet  in  extent,  and  a  rise  of  29  feet  6 
indies;  the  others  decrease  gradually  in  breadth  and 
liei|^t  on  each  side,  and  the  piers  which  support  the 
eentral  arch  are  24  feet  wide.  It  was  begun,  in  1825, 
by  Mr.  Rennie,  a  son  of  the  engineer  under  whose  su- 
perintendence the  Waterloo  bridge  was  executed ;  and 
it  promises  to  be  not  inferior,  in  constructive  merit,  to 
that  celebrated  structure  itself. 

The  other  is  a  Suspension  Bridge,  823  feet  long, 
•  at  Hammersmith,  which  exceeds,  in  the  extent  of  road 
between  the  piers,  the  great  bridge  over  the  Menai. 
Tile  chains,  which  are  eig;ht  in  number,  and  of  wrought 
iroDv  pass,  at  SO  feet  above  the  road,  through  apertures, 
in  the  upper  parts  of  stone  piers  distant  400  feet 
from  each  other,  and  their  extremities  are  attached  to 
the  abutment  on  each  bank  of  the  river ;  between 
these  piers  the  chains  assume,  by  their  gravity,  the  form 
of  catenarian  curves,  the  lowest  points  of  which  touch 
the  platform  of  the  bridge  over  the  middle  of  the  river  ; 
and  from  the  chains  descend  vertical  rods  which  carry 
the  timbers  supporting  the  road.  The  piers  rise  from 
the  bed  of  the  river;  below  the  bridge  they  are 
boldly  rusticated,  and,  above  it,  each  forms  a  tri- 
umphal arch  extending  across  the  road :  at  the  angles 
are  Tuscan  pilasters  standing  on  a  general  podium  and 
snpporting  the  entablature  ;  the  two  sides  of  the  arch 
spring  from  imposts  which  are  continued  through  the 
]^er,  and  tlie  soffit  is  ornamented  with  panelling. 

The  character  of  a  Nation  for  good  taste  in  the  Arts 

^  depending,  in  some  measure,  upon  the  Architecture  dis- 
pla5ed  in  its  cities,  it  is  evident  that  the  private  build- 
ings of  which  they  are  composed  should  be  designed 
according  to  certain  regulations,  by  which  they  may  be 
adapted  to  their  situations  and  be  made  to  contribute  to 
the  magnificence  of  the  whole. 

Convenience  seems  to  require  that  the  streets  should 
be  rectilinear  and  intersect  each  other  at  right  angles; 
bot  if  this  method  was  strictly  adhered  to,  the  horizontal 
lines  of  the  buildings  would,  to  a  spectator  looking 
along  the  street,  appear  to  vanish  in  one  point  only, 
and  thus  the  picture  would  want  variety.  Luckily, 
incqnalities  of  ground  almost  always  oppose  them- 
adves  to  t)iis  arrangement,  and  compel  the  builder  to 
adopt  some  other  which  affords  greater  pleasure ; 
the  various  angles  at  which  the  streets  intersect 
each  other,  the  interruption  produced  by  great  squares, 
and  the  judicious  introduction  of  curvilinear  forms 
of  building,  give  to  the   scene  in  which  they  occur 


a  beauty  which  would  be  in  vain  sought  for  in   the    ^^t  IV 
appearance  produced  by  two  parallel  lines  of  building,    ^"^^v^* 

Formerly,  town-houses  were  constructed  as  indepen- 
dent buildings,  and  not  the  least  attention  was  paid  to 
equality  or  symmetry  either  in  their  heights  or  breadths, 
so  that  a  street  presented  the  confused  appearance 
arising  from  two  ranges  of  narrow  and  irregular  fronts. 
But,  at  present,  there  seems  to  be  an  effort,  wherever 
inequalities  of  ground  do  not  prevent  it,  to  give  an 
air  of  grandeui*  and  simplicity  to  the  streets  by  uniting 
the  fronts  of  several  houses  in  one  general  design.  This 
method  was  first  practised  in  London,  by  Messrs.  Adam, 
in  the  Adelphi  and  in  Portland  Place ;  but  the  good 
effect  which  these  buildings  might  have  produced  is, 
unfortimately,  injured  by  the  manner  in  which  they  are 
ornamented.  lu  front  are  pilasters  ornamented  with 
panels  and  sculptured  foliage,  seemingly  in  imitation  of 
those  which  decorate  the  edifices  of  Palmyra,  but  har- 
monizing badly  with  the  other  features  of  the  buildings 
to  which  they  belong.  And  it  is  observed  by  Mr.  Brit- 
ton,  speaking  of  the  works  of  these  artists,  that,  ''  in 
attempting  to  avoid  the  heaviness  which  characterises 
those  of  many  of  their  predecessors,  they  have  fallen 
into  the  opposite  error ;  their  facades  are  frittered 
into  too  many  parts,  and  though  the  ornaments  are  occa- 
sionally tasteful,  they  are  generally  so  applied  as  not 
only  to  miss  their  effect,  but  impart  a  trivial  appearance 
to  the  building." 

The  principle  introduced  by  Messrs.  Adam  bas 
been  adopted  and  practised  on  a  vast  scale  in  the 
buildings  of  Regent-Street  and  Regent's  Park;  but 
the  designs  are  in  a  more  elevated  style,  and  embrace 
greater  varieties  of  form.  These  ranges  of  buildings 
constitute  what  may  be  taken  for  a  street  of  palaces,  the 
individual  characters  of  which  are  such  as  permit  them, 
by  their  union,  to  form  one  grand  system,  while  they 
have  sufficient  diversity  to  prevent  the  eye  from  being 
wearied,  and  to  produce,  together,  a  picturesque  effect. 

The  Palladian  Architecture  was  long  employed  in  Modem 
England  for  the  general  disposition  and  ornament  of  Villas. 
the  villas,  or  country-residences,  of  persons  of  moderate 
rank  or  fortune.  In  these  the  principal  story,  like  the 
piano  nobile  of  the  Italian  mansions,  was  elevated  on  a 
basement,  and  the  communications  with  the  court  in 
front  and  garden  behind  were  by  flights  of  steps.  But 
it  is  observed  by  Mr.  Papworth,  that,  in  consequence  of 
the  change  which  has  occurred  in  the  habits  and  man- 
ners of  the  people  of  England  within  the  last  fifty  years, 
this  practice  is  abandoned ;  the  principal  apartments  are 
now  near  the  level  of  the  ground,  and  are  made  to  com- 
municate with  each  other,  so  as,  on  occasion,  to  form 
one  large  apartment.  The  chambers  are  placed  above 
these,  and  the  offices  are  concealed  from  the  view  by 
small  trees  tastefully  planted  about  them. 


CHAPTER  VIIL 

General  Principles  of  Architecture, 

In  investigating  the  principles  which  are  to  guide  us  Ancient  Art 
in  the  execution  of  such  Architectural  works  as  shall  chitecture 
fulfil  the  conditions  which  the  present  state  of  European  UJ^^Jg^. 
Society  requires,  we  may  avail  ourselves  of  every  aid  that  Con, 
we  can  derive  from  the  practice  of  the  Ancients.     But 
our  circumstances  in  respect  to  Politics,  Religion,  and 
Manners  are  different  from  those  of  the  Greeks  and 
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Romans,  so  also  are  our  notions  of  domestic  conre- 
nience ;  therefore  it  roust  not  be  expected  that  the 
maxims  of  building  adopted  by  those  People  can  apply 
without  modification  to  our  own  constructions.  There 
are,  however,  some  points  which  must  be  common  to 
al],  and  from  these  we  may  proceed  to  exhibit  the 
grounds  of  the  present  practice  of  building. 

As  edifices  may  possess  properties  which  are  merely 
essential  to  them,  such  as  strength  und  convenience ;  or 
may  unite  to  these,  others  which  are  intended  to  produce 
a  pleasing  effect  upon  the  mind  of  a  spectator,  Archi- 
tecture divides  itself  into  two  parts,  viz.  the  constructive 
and  the  ornamental.  The  former  is,  in  some  measure. 
Mechanical,  the  latter,  more  particularly,  may  be  con- 
sidered as  a  Liberal  Art  Both  parts  must  be  equally 
studied  ;  for,  besides  paying  due  attention,  in  the  design 
of  an  edifice,  to  the  essential  conditions  of  stability 
and  convenience,  it  is  necessary  to  render  its  external 
appearance  suitable  to  the  pur|)ose  for  which  it  is 
intended. 

Vitruvius,  (Book  i.  chap,  iii.)  speaking  of  public 
buildings,  says  they  should  unite  in  their  construction 
strength,  utility,  and  beauty.  Their  strength,  he  says, 
consists  in  having  their  foundations  sunk  to  the  solid 
earth,  and  in  an  unsparing  choice  of  materials.  Their 
utility  consists  in  the  apartments  being  properly  distri- 
buted without  obstruction  to  their  use,  exposed  to  the 
aspects  which  are  convenient,  and  adapted  to  their  re- 
spective purposes.  Their  beauty  consists  in  the  form  of 
the  work  being  agreeable  and  elegant,  and  the  propor- 
tions of  the  members  being  correspondent  to  the  rules 
of  symmetry. 

With  regard  to  the  first  of  these  points  the  practice  of 
builders  has  undergone  considerable  change  since  the 
days  of  Vitruvius;  the  ancient  edifices  of  all  kinds  were 
much  more  massive  than  the  modern  ones,  and  the 
Architects  of  earlier  days  seem  to  have  been  determined 
to  err  on  the  safe  side.  But  now  that  frequent  experi- 
ments, expressly  made,  have  shown  us,  with  tolerable 
accuracy,  the  strength  of  materials  ;  and  the  rules  of  me- 
chanics have  taught  us  how  to  employ  them  in  the  way  in 
which  they  are  best  able  to  bear  the  strains  to  which  they 
may  be  exposed,  we  can  dispense  with  a  great  quantity 
of  material  which  would  have  been  formerly  employed, 
and  which  only  served  to  encumber  the  edifice  without 
adding  any  thing  to  its  stability.  The  second  part  re- 
mains as  in  the  days  of  Vitruvius,  and  admits  of  no 
change  in  its  general  expression ;  though  the  proper 
choice  of  aspects  and  the  manner  of  adapting  apart- 
ments to  the  purposes  for  which  they  are  designed,  vary 
with  all  the  circumstances  of  climate  and  the  habits  of 
the  People. 

The  third  point  is  more  vague  ;  no  two  persons  can 
agree  on  what  is  elegant  or  agreeable  ;  and,  since  the 
revival  of  the  study  of  Science  and  Art  in  Europe,  the 
cause  of  our  perception  of  Beauty  has  been  a  subject  of 
dispute  both  among  Metaphysicians  and  Artists.  Some 
persons  consider  our  ideas  of  Beauty  to  depend  upon 
certain  qualities  inherent  in  the  object  which,  by  a  Law 
of  our  Nature,  excite  the  perception  as  soon  as  they  aie 
apprehended ;  but  that  there  cannot  be  such  a  thing  as 
absolute  Beauty  will  be  readily  admitted  by  those  who 
consider  that  an  object  which  appears  beautiful  to  one 
person,  appears  the  contrary  to  another :  why  this  should 
be  it  is  difficulty  to  determine,  but  probably  it  is  on 
account  of  some  prejudices,  arising  from  early  impres- 
sions, of  which  the  mind  is  unconscious. 


Others  suppose  the  idea  to  depend  upon  the  plrasiure 
the  mind  experiences  on  contemplating  an  adaptation  of 
means  to  an  end  in  any  subject ;  but,  that  this  percep- 
tion of  Fitness  should  be  always  the  cause  of  that  of 
Beauty,  is  doubtful,  because  we  oflen  derive  pleasuxe 
from  the  view  of  objects  which  do  not  necessarily  inTol¥e 
in  their  being,  an  adaptation  of  means  to  an  end ;  and 
when  we  do,  we  are  oflen  conscious  of  the  peiception 
of  Beauty  before  we  have  taken  time  to  notice  that 
adaptation. 

Our  perceptions  of  Beauty  in  Architecture,  acoording 
to  Milizia,  are  founded  on  Nature  and  Utility.    If  it  be 
inquired  why  a  column  appears  beautifid  in  particnhr 
circumstances,  he  answers  that  a  column  is  an  ioaitatioa 
of  a  trunk  of  a  tree  employed  to  support  an  incumbent 
weight :  hut  the  trunk  of  a  tree  in  such  a  case  would 
have  a  certain  figure  and  proportions,  therefore,  if  the 
same  figure  and  proportions  be  given  to  a  column,  we 
shall  consider  it  beautiful,  because  the  imitation  oft 
natural  object  is  always  pleasing.     He  goes  so  far  as  to 
say,  that  if  Nature  had  made  trees  equally  slender  with 
the  stalks  of  corn,  and,  at  the  same  time,  strong  enough 
to  bear  the  greatest  weights,  the  proportions  o?  our  op- 
ium ns  would  have  been  drawn  from  tliose  objects,  and 
we  should  still  have  considered  them  beautiful:  but  be 
seems  here  to  overlook  the  circumstance,  that  great  diA 
ferences  of  magnitude  and  form  in  contiguous  bodiei 
are  inconsistent  with  any  of  our  notions  of  Beauty. 

Lastly,  it  may  be  observed  that  intellectual  associa- 
tions form  part  of  the  pleasurable  sensations  we  ex- 
perience in  contemplating  certain  objects  ;  and  this  ii 
particularly  the  case  with  works  of  Art.  The  Arcfaitc^ 
turc  and  Sculpture  of  the  Greeks  and  Romans  posaev 
an  indescribable  interest  for  us,  because  we  always, io 
imagination,  combine  them  with  the  circumstances  of 
their  Mythology  and  History,  which  usually  occiipj 
our  thoughts  at  an  age  when  the  pleasing  ideas  theysie 
calculated  to  excite  make  an  indelible  impression  on 
our  minds.  And  the  Castles  of  the  Barons  of  ancient 
Chivalry,  says  Sir  Joshua  Reynolds,  are  sure  to  give 
delight  on  account  of  the  veneration  we  feel  for  what- 
ever brings  to  remembrance  the  manners  and  customs 
of  our  ancestors. 

In  fact,  tlie  mind  is  afi*ectcd  by  objects  from  varioos 
circumstances,  and,  perhaps,  the  idea  of  Beauty  may  not 
arise  from  a  single  source.  If  absolute  Beauty  be  not 
admitted,  yet  perception  of  fitness,  intellectual  associa- 
tions, and  various  other  causes,  may,  either  wholly  orin 
part,  be  concerned  in  the  production  of  pleasurable  sen- 
sation ;  and  It  will,  probably,  be  for  ever  impossible  to 
determine  which  of  them  is  predominant  in  any  parti- 
cular case. 

The  inquiry  into  the  origin  of  our  perception  of  BctotJ 
in  general,  however  interesting  it  may  be  to  the  lleia^ 
physician,  need  not  be  dwelt  on  any  longer,  and  we  nty 
now  direct  our  attention  to  the  general  conditions  which 
are  requisite  in  order  to  render  a  building  confonmUo 
to  the  ideas  of  Beauty  which  we  actually  entertam. 
Three  qualities  are  mentioned  by  Vitruvius  as  O^  Cof 

sential  to  Architectural  composition,  viz,  Symmctoy,<  

Eurithmy,  and  Proportion ;  terms  which  have  git*  Jj 
great  trouble  to  his  commentators,  and  which,  in  ftct*  ^ 
seem  to  be  all  comprehended  under  the  general  tcHi  m 
Proportion.  He  defines  Eurithmy  to  be  the  beaadfid 
appearance  of  the  members  of  an  edifice,  and  shovi 
that  this  is  obtained  by  an  adaptation  of  the  heigfati  of 
tlie  members  to  their  lengths  and  breadths,  ami  by  • 
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correspondence  of  Ihese  to  the  symmetry  of  the  whole* 
Symmetry  also  he  defines  to  he  an  agreement  of  the 
members  of  a  work,  ami  the  corrcspoiKlence  of  the  parts 
to  the  form  of  the  whole  ;  which  js  supposed  to  ^igoify 
that  some  Proportion  should  suhsist  hetween  the  dimen- 
sions of  any  member  and  the  dimensions  of  tho  whole 
building ;  but,  as  this  definition  falls  partly  into  that 
%vhlch  has  been  ^iven  of  Eurithniy^  it  is  customary  to 
coniine  the  signification  of  Symmetry  to  the  correspond- 
ing distribution  of  like  members  on  each  side  of  a  centre, 
as  the  members  of  the  human  body  arc  similarly  situated, 
on  each  side  of  a  plane  passing  longitudinally  through 
it.  The  word  Eurithmy  not  beini?  in  use,  perhaps  it 
would  be  better  to  refer  the  mag^nhude  and  form  of  the 
members  of  an  edifice  lo  the  term  Proportion,  and  the 
distribution  of  ihcni  (o  the  term  Symmclry;  ag;reeably 
to  the  general  employment  oJ*  those  terms  in  ordinary 
Language. 

The  elements  of  arclii tectonic  Beatity  which  wc  find 
delivered  by  Vitruvius,  are  too  general  or  too  uncertain 
lo  allow  us  lo  consider  them  as  the  sources  from  whence 
we  are  lo  draw  practical  roles  of  construction  ;  and  we 
shall  find  it  convenient,  fur  this  purpose,  to  make  that 
Beauty  depend  upon,  at  least,  four  dilferent  principles, 
vis.  Propriety,  Proportion,  Symmetry,  and  Unity, 
»  The  first  principle  is  evideniiy  conformed  lo,  when 
tlie  walls  of  a  building  have  the  proper  degree  of 
strength  to  enable  them  to  su])port  ihe  roof,  or  bnt  little 
more;  when  tlie  size  and  distribution  of  the  interior 
parts  render  them  fit  for  the  purposes  to  which  they  are 
to  be  applied  ;  and  when  the  degree  of  ornament  given 
to  the  exterior  and  interior  members  accords  with  the 
importance  of  the  edifice. 

Propriety  is  evidently  an  essential  qwality  in  Architec- 
ture, aiid  cannot  be  dispensed  with  where  the  stability 
of  tlie  edifice  or  l!ie  destination  of  any  member  is  con- 
cerned ;  but  it  h  observed  by  Sir  William  Chambers,  that 
ift  objects  merely  ornamental,  it  would  be  unreasonable 
to  sacrifice  other  qualities  more  elTicacions,  to  Fitutss 
afone.  Tliat  Beauty  and  Fitness  arc  not  always  compa- 
tiUIe  he  shows  by  the  example  of  the  Corinthian  capital, 
nhicli  represents  a  slight  basket  surrounded  !>y  leaves, 
an  object  certainly  not  fit  to  support  an  entablature,  yet 
it  has  been  admired  for  Ages,  and  will  probably  continue 
to  be  admired  for  Ages  to  come^ 

Proportion  is  also  an  essential  part  of  Beauty 
in  Architecture;  and  it  applies  lo  lire  mass  of  the 
edifice  as  well  as  to  the  internal  and  external  sub- 
divisions. But  what  that  Proportion  is  on  which  the 
perception  of  archilectnuie  Beauty  depends  il  is  impos- 
sible to  say.  Some  think  it  consists  in  the  lengthy 
breadth,  and  height  of  a  building  or  of  any  member 
being  equal  lo  three  terms  of  a  Geometrical  or  Haruio- 
nical  progression  ;  but  ihe  absurdity  of  this  opinton  is 
manifest  from  the  consideration  that  tlie  dimen^^ions  of 
an  edifice  may  ditfer  from  those  which  are  assigned  by 
these  proportions,  widionl  the  eye,  which  is  lo  he  the 
judge  of  the  Beauty  of  the  l>iulding,  being  able  to  dis- 
tinguish ihe  difference.  It  is  observed  also,  by  Miliiiia, 
that  llie  Beauty  which  is  derived  from  Proportion  in  an 
edifice  depends  more  directly  u[>on  the  point  of  siglit 
from  which  the  edifice  is  seen  than  upon  its  absolute 
dimensions ;  since,  according  lo  the  distance  of  any 
member,  or  to  its  heiglit  above  Ihe  eye,  its  apparent 
magr^'tude,  and  even  its  form,  is  variable. 

Kxperience  then  scerns  to  be  the  only  source  from 
to  obtain  a  knowledge  of  the  relations 


which  are  capable  of  exciting  perceptions  of  architec-  Part  IV* 
tonic  Beauty.  **  When,"  says  Milizia,  **  we  find  dmt 
any  number  of  parts,  disposed  in  a  particular  manner, 
excites,  in  the  generality  of  judicious  spectators,  plea- 
surable sensations,  it  is  prudent,  on  Ihc  occurrence  of 
similar  circumstances,  ta  follow  exactly  the  same  dimen- 
sions though  ihere  may  be  no  discoverable  relation 
between  them/'  Principi  di  Archiidtura  Civilt\  lib.  ti. 

Again,  Syinmelry  is  also  an  essential  ])artof  Beauty ;  Symmetry, 
for  that  object  can  rarely  excite  agreeable  sensations 
which  is  formed  of  dissimilar  parts  on  each  side  of  its 
centre.  In  the  fa(;ade  of  a  building,  ibr  example,  there 
should  l»e  a  doorway  in  the  middle,  and  an  equal  num- 
ber of  windows,  of  iike  forms  and  dispositions,  on  cilhcr 
side :  again,  a  bridge  should  have  an  equal  number  of 
arches  on  each  side  of  that  in  the  ctutre,  and  Ihese 
should  be  either  f)f  t{[ual  magnitude  ordiminisli  by  equal 
degrees  on  both  sides.  And  it  is  easy  to  conceive,  where 
absolute  necessity  does  not  conq>Ld  the  builder  lo  depart 
from  the  principles  of  his  Art,  how  much  disgust  would 
be  excited  by  having  a  door  placed  nearer  to  one  ex- 
tremily  of  a  fa';adc  than  lo  another,  or  by  having  the 
principal  urch  of  a  bridge  on  one  side  of  a  river;  or, 
finally,  in  an  arcade,  by  having  large  and  small  arches 
inlermingled  together. 

It  is  necessary,  however,  lo  observe  that  this  Symme- 
try if?  only  required  where  the  whole  object  is  seen  from 
one  point  of  sight ;  it  would  even  be  improper  in  an 
artist  to  bind  himself  to  a  nntfonnily  of  ticsign  in  all  die 
fronts  of  an  edifice  when  those  fronts  are  to  he  seen 
successively  ;  such  a  repetition  wouhl  be  wearisome,  and 
the  spectator  would  lose  that  source  of  pleasurable  sen- 
sation which  arises  from  Ihe  variety  exhibited  in  dilFerent 
fronts  on  the  exterior,  or  in  diHerent  up'iitments  in  the 
interior  of  any  building. 

It  is  not  sutTicienl  that  the  parts  of  a  building  should  ^^^'^^J* 
be  symmetrically  disposed,  there  should  also  be  some 
one  part  which  forms  lire  principal  object,  and  lo  which 
all  the  others  should  be  subordinate:  this  constitutes 
what  is  called  Unity  in  an  edifice,  ibr  it  reduces  all  the 
parts  under  one  system,  and  makes  that  an  entire  body 
which,  otherwise,  might  be  taken  for  a  collection  of  in- 
dependent members.  The  same  principle  requires  that 
there  sliould  he  but  one  Order  of  Architetturc  employed 
on  the  same  story  of  any  building  \  that,  where  Orders 
are  placed  above  Orders,  the  most  ma^^sive  should  be  the 
lowest,  and  Ihe  others  increase  in  lightness  as  Ihey 
ascend  ;  also  that  a  cornice,  since  it  expresses  the  ler- 
minntion  of  a  building  above,  sliould  not  be  formed 
between  two  stories.  And  it  is  essential  lo  the  unity  of 
the  design  that  no  member,  either  of  Architeclnre  or 
Sculj>ture,  should  be  introduced  which  is  not  consistent 
with  the  character  of  ihe  edifice.  Lastly,  the  dilferent 
members  should  present  themselves  sncccssively  lo  the 
eye  of  the  spectator  in  the  order  of  their  importatice  in 
(he  edifice;  and  Ure  disposition  shouhl  be  such  lluit  the 
mind  may  form  a  general  conception  of  the  whole  before 
it  attends  to  the  minute  parts.  Tliese  last,  also,  sliould 
be  capable  of  exciting  distinct  ideas,  and  ol  conveying 
a  notion  of  the  uses  for  which  they  are  dcsignerL 

Milizhi  has  ailvanced  fmrr  different  opinions  concern-  Suppoied 
ing   the   standard  of  Perfection  in  Architecture.     The  ^l^nd.l^d5  of 
first  is,  that  it  depends  on  pojndar  judgment ;  but  this  is  'erkctioii. 
immediately  dismissed,  becavise  it  wouhl  be  found  sub- 
ject to  continual  change,  anrl  a  building  would  cease  to 
be  beautiful   when   ils  style  ceased  to  be  fashionable* 
The  second  is,  that  it  depends  on  the  conventions  of 
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Architec-  Architects ;  and  this  seems  to  be  as  ill-founded  as  the 
tore.  former ;  for  not  only  the  proportions  assigned  by  the 
^*^V^*-^  Modems  to  the  members  of  an  Order  differ  from  those 
which  are  found  to  exist  in  the  monuments  of  antiquity, 
but  each  Architect,  for  the  most  part,  has  given  a 
system,  differing  from  those  given  by  others  both  in 
the  minute  details  and  in  many  of  the  members  upon 
which  the  peculiarities  of  the  Orders  of  Architecture 
essentially  depend.  Vitruvius  himself  prescribes  pro- 
portions to  be  employed  in  the  construction  of  one  kind 
of  building  which  are  different  from  those  he  recom- 
mends in  another,  though  both  are  formed  according  to 
the  same  Order ;  and  he  ap])roves  in  some  places 
several  things  which  in  others  he  rejects.  The  third 
opinion  is,  that  perfection  should  be  sought  in  the 
remaining  monuments  of  antiquity  ;  but  the  diversity  in 
their  constructions  is  so  great,  that  no  general  rule  can 
be  drawn  from  their  dimensions,  and  the  defects  they 
exhibit  are  such  that,  if  we  were  to  consider  them  as 
invariable  standards,  there  is  hardly  any  violation  of 
propriety  which  might  not  be  justified  by  an  appeal  to 
some  one  or  other  of  them. 

Since,  then,  neither  the  authority  of  the  masters  in  the 
Art,  nor  the  existing  examples,  can  be  considered  as  in- 
fallible guides  in  the  search  aflerreal  Beauty  in  Architec- 
ture, Milizia  is  led  to  suppose  that  it  is  only  by  referring 
to  the  origin  of  the  Art  that  certain  constant  principles 
can  be  elicited,  which  may  be  of  service  in  the  endea- 
vour to  produce  such   forms  as   will  obtain   general 
approbation  ;  and,  perhaps,  it  may  be  concluded  that 
there  are  different  styles  of  building,  all  equally  capable 
of  giving  rise  to  the  perception  of  Beauty,  as  far  as  it  is 
founded  upon  the  conformity  of  the  works  to  the  objects 
from  whence  they  are  derived. 
Genertl  ap-      The  following  very  general  rules  arise  naturally  from 
plication  of  the  principles  before  mentioned,  under  the  heads  of 
the  princi-    Propriety  and  Unity.  The  style  of  a  building  should  be 
Llw?«J^**™'  conformable  to  the  ideas  intended  to  be  excited  by  its 

DMltlOn.  -  111  .      ^        ^ 

appearance ;  when  we  would  produce  perceptions  of 
power,  durability^  and  grandeur,  the  musses  should  be 
great,  the  subdivisions  few,  and  those  marked  by  transi- 
tions sudden  and  strongly  contrasted ;  but,  to  inspire 
ideas  of  elegance,  delicacy,  and  gaiety,  the  edifice  should 
consist  of  many  parts,  differing  by  slow  and  regular 
gradations,  and  liberally  ornamented.  The  same  rule 
may  be  applied  to  the  ornaments  themselves,  which,  in 
proportion  as  they  are  more  delicate,  are  to  he  formed 
by  lines  connected  together  less  abruptly. 

Perfect  harmony  should  subsist  between  the  whole 
edifice  and  the  parts  of  which  it  is  composed ;  for  the 
same  objects,  viewed  independently,  may  please,  which, 
when  combined,  become  ridiculous  or  disgusting ;  and 
even  the  same  combination  of  parts  which  excites 
admiration  when  made  in  a  work  to  the  character  of 
which  they  are  conformable,  may,  in  other  circumstances, 
produce  a  contrary  eft'ect. 

The  course  to  be  pursued  by  an  Architect,  in  design- 
ing a  public  edifice,  is  to  adapt  his  forms  and  propor- 
tions to  the  purpose  for  which  the  building  is  to  be  appro- 
priated ;  to  arrange  the  plans  so  that  all  requisite  accom- 
modations may  be  afforded  ;  and  to  display  the  resources 
of  his  imagination  in  embellishing  his  work  with  such 
ornaments  as  shall  be  consistent  with  its  destination. 
He  should  study  examples  of  all  the  different  styles 
which  have  hitherto  prevailed,  in  order  to  produce  an 
original  work  which  shall  unite  the  principal  beauties  of 
each ;  and  he  should  infuse  into  his  design  the  general 


character  of  the  buildings  proposed  as  models,  wiAoot 
copying,  servilely,  any  of  their  individual  features. 


position. 


CHAPTER  IX. 

Modern  Domestic  Architecture, 

A  square  or  parallelogram  is  that  which  seems  best  ] 
adapted  to  the  plan  of  an  edifice  intended  as  a  dwdlhig,  i 
because  it  admits  of  great  variety  of  internal  division,  f 
and  because  the  perspective  of  the  figure  is  pleasing.  " 
Sir  Henry  Wotton,  speaking  on  this  subject,  says  & 
circle  is  a  figure  possessing  many  eminent  properties  in 
respect  of  durability,  capacity,  and  beauty  ;  the  latter, 
inasmuch  as  it  imitates  the  celestial  orbs,  and  the  fima 
of  the  Universe,  yet  it  is  very  unfit  for  private  buildii^ 
because  it  is  the  most  expensive  and  causes  the  gnalot 
loss  of  space  from  the  curved  form  of  the  walls.     Agiia 
he  observes,  that  polygonal  figures  are  more  fit  fbrlfi& 
tary  than  for  Civil  structures,  and,  no  doubt,  they  pi^ 
take  of  some  of  the  inconveniences  of  circular  lorau; 
they  may,  however,  be  employed  where  the  site  is  im- 
gular,  or  where  a  system  of  buildings  is  to  be  dupoied 
about  a  centre,  for  the  purposes  of  inspection. 

He  decides  finally  for  the  rectangular  form,  the  ligiit 
angle  aflbrding  greater  strength  than  the  oblique  me; 
and  he  inclines  to  prefer  the  parallelogram,  but  reooB* 
mends  that  its  length  should  not  exceed  its  breadth  by 
above  one-third,  otherwise,  he  says,  the  beauty  of  the 
aspect  will  be  diminished.  Perhaps,  however,  the  (os 
frequent  repetition  of  the  rectilinear  form  in  our  edificei 
should  be  avoided,  and  particularly  in  country-hoosef ; 
for,  in  these,  the  union  of  right  lines  with  curves  in  the 
plan  would  create  many  pleasing  varieties,  and  the 
inconvenience  above-mentioned  would  be  little  felt. 

The  internal  division  of  buildings,  particulariy  dveD- Oa 
ing-houses,  may  seem  incapable  of  being  reduced  to  i* 
rules  on   account  of  the  infinite  variety  of  situations,^ 


climates,  and  customs  ;  and,  perhaps,  the  only 
of  acquiring  a  knowledge  of  this  subject  will  be  to  cos- 
template  the  plans  of  the  most  esteemed  buildings  wfaicb 
have  already  been  executed.  Nevertheless,  as  some 
general  directions  may  be  expected,  the  following  ire 
proposed ;  and  they  may  perhaps  teach  the  artist  to  atoii 
some  improprieties  in  his  designs,  if  they  do  not  convej 
any  positive  information.  Both  the  internal  and  ex- 
ternal distribution  of  the  parts  should  correspond  with 
the  character  of  the  edifice  ;  the  divisions  of  a  grett 
edifice  should  themselves  be  great ;  of  a  small  one, 
they  should  also  be  small;  for  it  would  evidently  be 
highly  improper  to  fill  up  a  large  building  with  smO 
cells,  or  to  have  a  large  room  in  a  little  cottage.  Agsii^ 
it  would  be  highly  improper  to  fill  an  extensive  fa^ 
with  a  great  number  of  little  windows,  and  equally  KS 
to  have  great  doorways  and  windows  in  a  small  booie. 

When  u  building  consists  of  two  or  more  stories,  the  Wj 
floors  of  those  above  the  lowest  should  be  indwated  by  Jjj 
the  facioe  or  entablatures  over  the  corresponding  Orden  ^ 
in  the  facade  ;  and,  in  like  manner,  the  vertical  divinoM 
of  the  facade  should  correspond  with  the  places  of  the 
interior  walls   of  the  edifice.     These  correspondence! 
cannot,  however,  in  all  cases,  take  place,  because  in  the 
interior  of  a  building  there  must  be  many  divisions  ibr 
domestic  convenience  which  cannot  be  indicated  in  the 
front  without  impairing  its  majesty  or  beauty. 

When  au  Order  of  Architecture  is  to  be  employed  is 
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^^  a  buildings,  it  is  evident  (hat  that  must  be  chosen  which 
CfMrresponds  with  the  nature  and  use,  and  which  may 

^J  appear  to  be  an  integjal  and  essential  part  of  the  edifice. 

f  The  columns  and  their  entablature,  being*  the  principal 
ornaments  in  Architecture,  should  predominate  overall 
other  ornaments  in  the  same  building,  and  they  should 
have  sufficient  magnitude  to  make  them  appear  to  have 
a  real  use ;  therefore,  in  small  buildings,  the  regular 
Orders  should  not  be  employed,  because  they  appear 
nnaerviceable,  and  their  members  become  indistinct  from 
their  small ness. 

I  Buildings  of  great  importance  and  merit  are  fre- 

quently formed  without  columns  or  pilasters,  which  are 
gmerally  considered  as  constituting  the  essence  of  an 
Order  of  Architecture  ;  such  buildings,  however,  admit 
of  differences  of  style  similar  to  those  indicated  by  the 
Orders ;  for  they  may  be  either  massive  or  light,  or  they 
■laj  possess  a  character  between  both  ;  and  in  those 
veapects  they  may  be  compared,  respectively,  to  the 
Tnaean  or  Doric,  to  the  Corinthian,  and  to  the  Ionic 
Orders.  The  parts  of  which  these  simple  buildings  may 
be  composed  are  basements,  entablatures,  and  pedi- 
ments, and  they  may  be  adorned  with  niches,  balus- 
trades, and  various  kinds  of  sculpture  about  the  door- 
ways and  windows,  according  to  the  character  of  the 
edifice. 

%  The  entrance  to  a  mansion  should  be  in  the  middle 
of  the  facade,  in  order  that  the  communications  may 
bewde  with  equal  facility  to  all  the  extremities  of  the 
bayding.  To  form  two  in  the  same  front  would  pro- 
dace  embarrassment  to  a  visitor,  because  he  may  be  in 
doobt  which  of  them  leads  to  the  principal  apartments ; 
bnt,  in  buildings  of  great  extent,  it  is  usual  to  have 
three  entrances,  one  of  which  is  in  the  centre  and  the 
olherH  equally  distant  from  it  and  from  the  extremities ; 
Id  which  case  the  first  should  be  more  lofty  and  adorned 
in  a  manner  superior  to  the  others. 

^  The  vestibule  should  occupy  the  centre  of  the  line  of 
teilding,  and  serve  as  a  general  passage  to  the  stairs 
"9aA  apartments  on  the  ground- floor ;  its  form  may  he 
nctangular,  polygonal,  or  circular ;  and  if  the  first,  it 
Bay  be  divided  into  three  parts  by  two  rows  of  columns, 
which,  with  their  decorations,  should  be  of  stone, 
beeaose  the  place  is  much  exposed  to  the  air  by  the 
fineqoent  opening  of  the  door. 

tta.  In  dwelling-houses  of  considerable  magnitude  two 
aorta  of  apartments  are  necessary ;  one,  appropriated  to 
the  fiunily  in  general,  consists  of  rooms  of  moderate 
capacity,  and  at  a  distance  from  the  places  occupied  by 
the  servants  ;  each  should  be  accompanied  by  an  ante- 
Toom,  bed-chamber,  and  dressing-room ;  and  in  the 
same  part  of  the  building  should  be  the  common  dining 
and  withdrawing  rooms.  The  state  apartments,  which 
fi>nn  tiie  other  class,  are  destined  for  the  reception  of 
company ;  these  should  be  very  spacious,  and  enriched 
wilb  the  highest  degree  of  oruament :  all  these  apart- 
■Mnts  should  communicate  with  each  other,  that,  on 

Ciblic  days,  the  whole  magnificence  of  the  house  may 
presented  at  once  to  the  view, 
ig  The  proportion  between  the  three  dimensions  of 
JDoms  are,  at  the  present  day,  nearly  the  same  as  those 
assigned  by  Palladio ;  all  rectangular  figures,  from  a 
aquare  to  one  whose  length  is  to  its  breadth  in  the  ratio 
of  l^  to  1 ,  may  be  employed  for  the  plan ;  a  greater 
duiproportion  ought  not  to  be  admitted  except  the  room 
Is  intended  for  a  Gallery.  Sir  William  Chambers  makes 
the  height  various,  and  dependent  on  the  plan  ;  if  this 


is  a  square,  the  proportion  between  the  height  and     Partiv. 
breadth  may  be  between  the  ratios  of  1  to  \\^  and  nf  t_^^  ^    ^ 
1  to  1  j- ;  if  6blong,  the  height  may  be  nearly  equal  to 
the  breadth,  except  in  Galleries,  in  which  the  ratio  of 
the  height  to  the  breadth  may  be  between  1  j^  to  1,  and 

Htoi. 

In  great  mansions,  where  the  rooms  are  of  different 
sizes,  he  observes  that  the  heights  should  also  differ ; 
the  halls,  saloons,  &c.,  should  be  more  elevated  than 
the  other  apartments,  and  may,  in  some  cases,  occupy 
two  stories ;  the  withdrawing  rooms  may  have  horizon- 
tal ceilings  resting  upon  the  walls ;  but  rooms  of  smaller 
size,  if  they  have  the  same  height  as  thosse,  should  have 
their  ceilings  coved,  or  connected  with  the  walls  by  por- 
tions of  cylinders,  concave  towards  the  interior,  in  order 
to  diminish  the  apparent  height ;  where  this  is  not  con- 
venient, it  is  usual,  above  the  smaller  rooms,  to  place 
mtzzanint,  which  are  convenient  for  many  purposes. 

The  state  bed-rooms  differ  from  the  other  state  rooms 
only  in  being  less  enriched  with  ornament ;  they  should 
look  towards  the  South,  and  the  bed  should  be  opposite 
the  windows  ;  each  should  be  accompanied  by  an  ante- 
room, dressing-room,  and  other  conveniences,  and,  when 
they  are  made  of  a  rectangular  form,  they  should  differ 
but  little  from  squares. 

Galleries  are  a  sort  of  apartments,  in  mansions  of  the  Galleries. 
first  class,  for  the  exhibition  of  works  m  Painting  and 
Sculpture,  which  are  placed  about  the  interior  faces  of 
the  walls ;  they  receive  their  light  from  a  lantern  extend- 
ing the  whole  length  of  the  apartment,  and  raised  high 
enough  above  the  ceiling  to  prevent  the  direct  rays  of 
the  sun  from  entering  the  eye  of  the  spectator,  after 
reflection  from  the  Picture,  which  would  otherwise 
be  indistinctly  seen.  It  may  be  observed  here,  that 
the  most  perfect  view  of  a  Picture  is  obtained  when 
the  rays  of  light  fall  upon  it  in  different  directions,  so 
that  many  of  them  may  enter  the  eye  in  a  slightly  diver- 
gent state  from  every  point  of  it ;  and  it  is  to  multiply 
the  directions  of  the  incident  rays  that  the  glass  of  the 
lantern  is  usually  ground  with  a  rough  surface.  Tliese 
apartments  are  generally  made  much  greater  in  length 
than  in  width  ;  that  of  the  Louvre,  at  Paris,  is  1459  ieet 
long  and  only  80  feet  wide. 

The  construction  of  a  good  flight  of  steps  is  considered  Stairs. 
as  one  of  the  most  difficult  works  of  the  Architect.  It 
should  be  immediately  seen  from  the  vestibule,  and 
may  be  placed  either  directly  opposite,  or  on  one  side 
of  the  wall  facing  tlie  doorway,  according  to  circum- 
stances. In  large  buildings  it  is  frequently  double, 
the  two  branches  meeting  on  each  floor  at  a  sort  of 
vestibule,  in  which  are  the  doors  to  the  apartments ;  and 
besides  the  principal  staircase  there  is  generally  anotlier 
for  the  domestics  of  the  family. 

The  best  form  for  a  flight  of  steps  is  that  in  which 
the  several  inclined  planes  are  rectangular  with  a  square 
platform  at  every  turn ;  the  curvilinear  forms  are  very 
inconvenient,  because,  in  addition  to  the  fatigue  of 
ascending,  the  person  is  continually  turning,  and  one 
end  of  each  step  being  narrower  ihan  the  other,  a  great 
part  of  its  length  becomes  useless,  because  the  person, 
for  safety,  keeps  always  in  the  broader  part. 

In  the  grenerality  of  mansions  each  step  should  be 
long  enough  to  permit  two  persons  to  ascend  or  descend 
abreast,  and,  therefore,  that  length  cannot  be  less  than 
6  feet ;  in  mansions  of  a  superior  order  it  may  be  as 
much  as  12  feet.  The  breadth  of  the  step  should  be 
about  equal  to  the  length  of  the  foot,  and  experience 
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Doorways. 


Windows. 


shows  that,  in  oscendin^^,  it  is  not  convenient  to  elevate 
the  foot  more  than  6  inches,  nor  less  than  4  inches  ; 
from  these  data  such  dimensions  may  be  chosen  as  will 
be  consistent  with  other  circumstances. 

Convenience  and  security  require  that  the  .staircase 
should  be  well  lighted;  for  this  purpose  the  light 
should  come  either  from  the  head  of  the  steps  or  from 
the  roof  of  the  building,  and,  on  this  account,  that  stair- 
case is  the  best  which  may  be  seen  from  bottom  to  top. 

Doorways,  serving  for  the  passage  of  men,  horses, 
and  carriages,  should  be  from  eight  to  ten  feet  broad, 
and  they  must  have  arched  heads,  because  their  breadths 
hardly  permit  them  to  be  covered  in  any  other  manner. 
The  doorways  which  are  to  serve  for  vestibules  may, 
sometimes,  have  arched  tops,  but,  generally,  they  are 
made  rectangular;  those  which  form  the  entrances  to 
apartments  in  a  house  should  invariably  he  so,  and  of 
sufFicient  size  to  permit  any  man  to  pass :  that  is,  their 
breadths  may  be  from  3  feet  to  3^  feet ;  and  the  heights 
of  all  should  be  equal  to  about  double  their  breadths. 
The  Ancients  made  their  doorways  narrower  at  top  than 
at  bottom,  and  we  find  the  same  form  oflen  adopted  in 
modern  buildings ;  but  the  only  advantage  of  it  seems 
to  be  that  the  doors  have  the  property  of  shutting 
themselves.  The  height  of  the  aperture  of  a  doorway 
on  the  exterior  of  a  building  should  not  exceed  three- 
fourtlis,  nor  be  less  than  two-thirds  of  the  space  between 
the  pavement  or  floor  and  the  architrave  of  the  Order, 
in  order  that  there  may  be  sufficient  room  for  the  orna- 
ments, and  that  the  wall  above  the  doorway  may  not 
appear  too  naked.  The  upper  extremities  of  the  door- 
ways and  windows  in  the  same  story  should  be  in  one 
horizontal  line. 

The  decorations  of  a  doorway  consist  principally  in 
the  jambs  or  side-pillars,  and  the  lintel  or  architrave ; 
the  breadths  of  these  members  should  depend  upon  the 
Order  of  Architecture  employed  in  the  lowest  story  of  the 
building,  as  if  the  jambs  were  pilasters  the  heights  of 
which  are  equal  to  that  of  the  aperture  of  the  doorway, 
and  their  mouldings  should  correspond  with  the  character 
of  the  edifice  :  over  the  architrave  of  the  doorway,  as  if  it 
was  that  of  a  complete  Order,  it  is  usual  on  the  exterior 
of  a  building  to  place  a  frize  and  cornice ;  the  latter 
supported  by  consoles  which  should  be  placed  on  the 
exterior  of  the  jambs,  in  order  that  they  may  not  inter- 
fere  with  the  latter  ;  and  above  the  cornice  is  sometimes 
placed  a  pediment. 

In  great  mansions  the  doors  of  state  apartments  are 
generally  made  from  4  feet  to  6  feet  wide,with  folding- 
doors,  which  are  thrown  entirely  open  on  days  of  enter- 
tainment. When  several  apartments  communicate  to- 
gether, the  doors  should  be  as  much  as  possible  in  a  line, 
in  order  to  permit  a  free  circulation  of  air  when  all  are 
opened,  and  to  give  a  splendid  view  of  the  apartments, 
by  exposing  the  whole  suite  of  rooms.  To  increase 
the  effect,  there  sh(^uld  be  a  window  at  each  end  of  the 
suite,  facing  the  doors  of  communication. 

Windows  occurring  more  often  in  an  edifice  than 
any  other  object,  it  is  of  importance  to  establish  their 
dispositions  and  proportions  with  as  much  precision  as 
possible.  It  would  seem,  at  first,  that  the  superficial 
content  of  all  the  apertures  ought  to  be  proportional  to 
the  magnitude  of  the  apartment ;  but  it  will  be  found,  on 
consideration,  that  no  such  proportion  can  be  universal, 
for  it  must  vary  according  to  the  climate,  and  the 
exposure  to  particular  points  of  the  horizon. 

Mr.  Morris,  in  his  Lectures  on  Architecture,  p.  109, 


proposes,  for  ordinary-sized  rooms,  the  length,  breadth, 
and  height  of  which  are  in  the  ratio  of  the  numberi  5, 
4,  and  3,  respectively,  that  the  square  root  of  the  con- 
tinued product  of  the  three  dimensions  should  be  taken 
for  the  superficial  content  of  all  the  windows  im  the 
apartment.  Now,  if  we  suppose  all  the  windows  to  be 
formed  in  one  of  the  longest  sides,  it  will  follow  from  the 
above  rule  that  the  superficies  of  the  windows  will  be 
equal  to  about  one-half  of  that  of  the  whole  wall  in  which 
the  windows  are  contained ;  in  general,  it  is  cqosl  to 
little  more  than  one-third. 

The  breadths  of  windows  should  be  every-where  the 
same  in  the  same  building,  but  considerable  variatioM 
are  permitted  in  the  heights,  which  are  generally  mde 
proportional  to  the  heights  of  the  apartments ;  iad  thii 
inequality  of  size  is  not  considered  as  detracting  fpOB 
the  harmony  of  the  external  elevation,  perhaps,  hecsoie 
custom  and  a  consciousness  of  convenience  has  rceoi- 
ciled  us  to  it.  In  large  mansions,  where  the  second  or 
principal  story  is  more  lofly  than  the  others,  the  hei|fa(i 
of  the  windows  may  be  2^  times  their  breadths ;  in  the 
ground-floor,  the  height  may  be  double  the  bnsdth; 
and  if  there  is  a  story  above  the  principal  one^  the  win- 
dows in  it  may  be  squares,  or  nearly  so.  It  must  tlso 
be  observed,  that  the  breadths  of  windows  should  never 
be  greater  than  that  of  the  piers  between  them,  lest  the 
wall  should  be  too  much  weakened ;  nor  should  it  beta 
than  half  the  breadth  of  the  piers,  in  order  that  the  apat- 
ment  may  not  be  too  much  darkened ;  and  thedislnDCS 
of  the  extreme  windows  from  the  angles  of  the  baHduf 
should  be  rather  greater  than  the  interval  between  tiO 
windows,  to  ensure  the  necessary  strength  of  the  vd 
in  those  places. 

In  the  principal  front  of  an  edifice  it  is  recommenM 
to  have  an  uneven  number  of  windows,  because,  as  the 
doorway  is  or  should  be  in  the  middle  of  the  frost, 
a  pier  would  otherwise  stand  over  the  doorway,  wliidi 
is  not  admissible.  According  to  Sir  William  Chambefs, 
the  sill  of  the  window  should  be  about  3  feet  from  the 
floor,  in  order  to  permit  a  grown  person  to  lean  Ofer 
it,  and  the  top  should  rise  to  about  2  feet  firom  the 
ceiling,  in  order  to  leave  just  room  enough  for  the 
architrave  of  the  window  and  the  cornice  of  the  rooot 
Those  called  French  windows  descend  to  the  lefd  of 
the  floor  of  the  apartment,  and  are  very  convenkst 
when  they  open  upon  a  balcony  or  a  garden. 

If  a  window  is  contained  within  a  semicircniar-hesded 
recess,  the  breadth  of  the  former  may  be  firom  |tof 
of  that  of  the  latter,  and  its  upper  horizontal  moiiM- 
ing  should  be  on  a  level  with  the  impost  of  the  trdi 
or  fbot  of  the  curvature ;  the  bad  effect  prodaced  hj 
raising  it  above  this  level  is  but  too  apparent  in  mmy 
of  the  buildings  in  London ;  and  if  internal  conveniesce 
will  not  permit  the  top  of  the  window  to  be  kept  it 
the  proper  height,  it  would  certainly  be  better  to  form  bo 
recess.  The  window  may  be  crowned  by  a  pedisient 
within  the  recess ;  but,  in  this  case,  the  pediment  shosid 
be  rectilinear,  as  one  of  a  circular  form,  not  being  cos- 
centric  with  the  head  of  the  recess,  would  ill  sccsri 
with  it. 

The  same  kind  of  mouldings  may  be  given  to  the 
windows  as  to  the  doors ;  except  when  the  formtf  f* 
near  the  roof,  in  which  case  there  should  be  no  or- 
nament about  them,  because  it  might  interfere  with  the 
entablature  of  the  building.  All  the  windows  of  tnj 
one  story  should  be  similarly  embellished,  but  this  is  bf 
no  means  necessary  with  those  of  different  stories ;  on 


Ifary,  a  variety  in  this  respect  will  be  pleasing, 
en  of  windows  are  g^i^iieralfy  splayed  or  formed 
y  to  the  fronts  so  tlmt  the  apertures  are  larg-er 
han  without,  in  order  to  give  more  light  and 
the  interior  of  the  apartment.  When  the  win- 
doors  have  horizontal  heads,  and  the  work  is 
d,  the  joints  are  usually  made  to  converj^e 
rd  to  the  vertex  of  an  equilateral  triangle,  the 
which  is  the  tup  of  the  aperture, 
lian  or  Venetian  windows  are  convenient  for 
ght  to  a  Vestihnle,  Staircase,  or  loug  Gallery  ; 
'   this   purpose*  they  ore  still  sometimes   em- 

n  are  formed  for  the  reception  of  statues,  either 
xterior  or  interior  faces  of  the  walls  of  an  edi- 
iir  plan  is  c^eneraliy  semicircular,  and  the  so  Hit 
'nt  of  a  sphere.     The  proportion  of  the  heij2;ht 

!  to  its  breadth   may  be  the  same  as  that  pre- 
br  a  window,  and  both  features  may  have  the 

orations. 
itlie  fn<;ade  of  a  building  is  adorned  with  circu- 
fd  niches,  instead  of  windows,  the  former  are 
f  enclosed  within  a  rectangle,  having  thf  same 
{MIS  and  embellishments  as  the  latter  ;  the  bot- 
kach  niche  should  coincide  with  the  base  of  the 
I;  but  a  certain  interval  should  be  lefl  between 
I  and  top  of  the  niche  and  those  of  the  rectan- 
^o«ure» 

Iterior  of  the  niche  should  be  always  plain,  as 
iment  would  partly  destroy  the  etfect  intended 
jduced  by  the  statue  ;  and  the  latter  should  be 
i  within  the  plane  of  the  general  face  of  the 

irthern  climate?,  the  fire-place  of  an  apartment 
porta nl  object,  and  its  disposition  and  form 
pme  precantions,  in  order  that  it  may  atford  the 
possible  ilegree  of  comfort, 
est  situation  seems  to  l)e  in  the  middle  of  that 
feh  is  op|>osite  the  window**,  becnuse  that  side  is 
jthan  tlie  others;  and,  as  it  has  been  recom- 
lo  place  the  door  in  one  of  the  walls  at  right 
>  lhi*i,  the  persons  sealed  about  the  fire  will  not 
^h  annoyed  by  the  ccdcl  air  introduced  on  open- 
loor,  as  tliey  would  be  if  the  firepluce  were  in 
pr  situation  ;  nor,  by  this  disposition,  is  the 
9  likely  to  descend  into  the  room  on  suddenly 
J  the  door.  The  fire  ]dace  should  never  be 
fllie  windows,  because  the  recess  and  funnel 
taken  the  wrtll  on  that  side  of  the  house,  and 
mte  wall  of  the  room  would  he  wauling  in  or- 

erture  of  the  fire-place  should  bear  some  pro- 
the  size  of  the  room  ;  in  ordinary  rooms  it  is 
I  square,  in  small  ones  its  height  is  greater  than 
ih,  and  in  large  ones,  generally,  the  contrary. 
bsUest  apartments,  the  width  ol  the  aperture  is 
m  Ihan  3  feet  or  3^  feet,  but»  in  others,  it  may 
I  feet  to  5J  feet ;  and  when  the  roonj  is  of  such 
le  that  one  fire-place  is  not  sufficient  to  give 
to  every  part,  it  is  customary  to  construct  in  it 
Ictly  opposite  to  each  other 
e  rontinent,  and  in  sitme  old  English  houses, 
Mace  priijects  into  the  room,  but  this  produces 
iffect ;  when,  however,  from  the  tliinness  of  the 
I  iinavouhibl**,  the  parts  on  each  side  should  be 
t  by  closets  ;  and  when  several  fire  places  are 
oae  above  another  in  different  stories,  the  flyes 


should  he  parallel  to  each  other,  but  without  any  com-     Part  IV, 
munication,  because  Itie  smoke  from   one   flue  would  ^^^*v^^ 
enter  the  other  by  the  aperture,  and  descend    into  the 
room.     The  tops  of  chimneys  must  he  raised  above  the 
roof  of  the  house,  and  should  be  concealed,  if  possible, 
by  the  balustrade. 

The  decorations  of  fire-places  are  similar  to  those  of 
doorways  or  windows  ;  the  jambs  consist  either  offacite 
plain  or  sculptured,  or  they  are  ornamented  with  co- 
inmns,  pilasters,  or  Caryatides ;  above  is  an  architrave, 
which  is  frequently  surmounted  by  a  frize  and  coniicc, 
and  the  upper  surface  of  the  latter  forms  a  shelf. 

In  buildings  of  great  magnificence,  the  interior  is  fre-  Manner  of 
quently  decorated  with  the  Orders  of  Architecture,  as  prnamenu 
well  as  the  exterior;  and  propriety  teaches  ns  that  the  [[Jf,up^f^' 
interior  Order  ought  to  be  the  same  as  the  exterior  one  Uuilding. 
on  the  same  story,  though  the  Ancients  did  not  always 
attend  to  this  principle.  The  interior  faces  of  the  walls 
are  usually  adorned  with  half-columns  or  pilasters,  be- 
tween which,  in  the  lowest  story,  are  niclies;  frequently, 
a  portion  of  the  apartment  is  separated  from  the  rest  by 
a  screen  of  columns,  and  the  upper  part  of  the  wall  is 
terminated  by  an  entablature  on  which  rest  the  beams 
of  the  ceiling*  An  objection  has  been  made  to  the  em- 
ployment of  a  cornice  in  an  interior  entablature,  because 
its  project ion»  which  was  intended  to  protect  the  lower 
part  of  the  wall  from  the  rain  falling  on  the  roof,  is  not 
required  where  no  rain  can  fall ;  nevertheless,  custom 
seems  to  have  authorized  this  deviation  from  propriety, 
and  the  practice  has,  in  some  cases,  a  plausible  reason 
in  its  favour,  since  it  may  be  supposed  to  present  a 
broader  bearing  for  the  timbers  of  the  ceiling  than 
would  be  atlbrded  by  the  tops  of  the  walls  alone  :  the 
same  reason,  however,  canntH  be  given  for  the  intro- 
dnctton  of  triglyphs  and  guttae,  as  ornaments  in  such  a 
situation. 

When  the  pavement  in  one  part  of  tlie  interior  of  a 
building  is  lower  than  in  another,  the  columns^  in  the 
lower  part,  may  stand  on  pedestals,  in  order  to  bring  their 
bases  on  the  same  level  as  those  on  the  higher  pave- 
ment; in  other  circumstances,  pedestals  are  unnecessary 
in  the  interior,  and  they  are  even  inconvenient,  since 
they  take  up  more  space  than  can,  generally,  he  af- 
forded. Sir  William  Chamljers  considers  the  plinths  of 
columns  in  apartments  to  be  also  unnecessary,  because 
the  pavement  will  protect  Ihe  columns  from  the  damp- 
ness of  the  ground,  to  do  which  was  the  original  inten- 
tion of  the  plinth.  Columns  cannot  witli  propriety  be 
placed  on  inclined  planes*  as  along  tlie  sides  of  a  flight 
of  steps,  because  the  abaci  and  plinths,  being  horizontal 
members,  can  only  be  adapted  to  such  situations  by 
placing  a  block  above  the  one  and  under  the  other 
with  oblique  surfaces  to  suit  the  contiguous  planes, 
and  this  giveij  the  columns  an  appearance  of  great  in- 
stability. 

In  ordinary  apartments,  the  faces  of  the  walls  are 
usually  ornamented  to  represent  those  of  an  entire 
building,  with  what  propriety  it  may  be  difficult  to  say. 
The  lower  part  has  the  appearance  of  a  continued  po- 
dium standing  on  a  plinth,  and  terminated  by  a  cornice^ 
or,  as  it  is  called,  a  surbase  moulding,  at  about  3  feet 
from  the  floor ;  and  the  face  of  the  dado  h  generally 
ornamented  with  square  panels  :  the  wall  above  the 
dado  is  al^o  ornamented  with  panels,  the  breadth  of 
which  is  equal  to  that  of  the  panels  l)elow,  but  their 
height  is  much  greater,  since  they  t^xtend  nearly  to  the 
ceiling ;  a  cornice  is  formed  at  the  junction  of  the  walls 
3  K 
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with  the  cei1ing,'8othait  even  in  such  apartments  the  idea 
of  an  Order  of  Architecture  is  preserved,  the  ^yles  or 
vertical  portions  between  the  panels  being  supposed  to 
represent  columns  or  pilasters. 

The  manner  of  omameutin^i^  the  ceiling  of  rooms  at 
the  present  time  does  not  differ  much  from  that  prac- 
tised by  the  Roman's.  In  lofly  apartments,  the  ceiling^ 
is  composed  of  beams  framed  into  each  other,  so  as  to 
form  square  or  polygonal  compartments ;  the  sides  of 
the  beams  are  generally  adorned  with  mouldings,  and 
the  soffits  with  guilloches  or  fretwork  ;  and  tlie  sur- 
faces of  the  compartments  with  paintings  or  bas-reliefs, 
representing  figures,  foliage,  festoons,  and  the  like. 
When  the  rooms  are  low,  the  ornaments  may  be  in 
painting  or  stucco,  and  the  mouldings  must  have  small 
relief,  but  they  should  be  well  executed,  on  account  of 
their  being  near  the  eye  of  the  spectator. 

In  mansions  of  a  superior  character,  the  ceilings  are 
sometimes  coved ;  the  horizon tsd  part,  which,  generally, 
then,  forms  a  large  panel,  being  joined  to  the  walls  by 
portions  of  elliplical  or  circular  cylinders ;  the  curved 
part  rises  from  a  little  above  the  cornice,  and  terminates 
on  the  margin  of  the  panel. 

The  soffits  of  arches  are  frequently  enriched  with 
guilloches  or  frets,  when  narrow  ;  but,  when  broad, 
with  panels,  the  surfaces  of  which  are  adorned  with 
various  devices. 


CHAPTER  X. 

ProporOons  and  DiUribvUtm  of  the  ornamental  Feaiura 
of  Edifices. 

Proporiions  The  Orders  of  Architecture  have  suffered  little  modi- 
of  the  CO-  fication  since  the  revival  of  the  Roman  style,  and,  from 
lumas.  a  comparison  of  many  of  the  best  examples  executed 

within  the  present  centnry,  we  may  consider  the  heights 
of  columns,  when  expressed  in  terms  of  their  diameters, 
to  be  fixed  as  follows.  In  the  Tuscan  Order,  seven  and 
a  half  diameters ;  in  the  Doric  Order,  eight ;  in  the 
Ionic  Order,  nine  ;  and,  in  the  Corinthian  and  Compo- 
site Orders,  ten  diameters.  In  the  first  three  Orders, 
the  heights  of  the  capitals  may  be  each  equal  to  half  a 
diameter,  and,  in  the  last  two,  to  an  entire  diameter ; 
and,  except  in  the  Doric  Order,  which  has  no  base,  we 
may  consider  the  heights  of  the  bases  to  be  equal  to 
half  a  diameter. 
Diminution  The  difference  of  the  upper  and  lower  diameters  of  a 
of  the  shaft,  column  is  now  usually  made  equal  to  one-sixth  of  the 
latter ;  but,  if  we  express  the  difference  of  the  semi- 
diameters  in  terms  of  the  length  of  the  shaf^,  we  shall 
have  for  the  diminutions  in  the  different  Orders  -^,  -J^^ 
?fe»  T^j'  lij*  respectively ;  from  which  it  is  evident 
that,  in  the  more  delicate  Orders,  the  inclination  of  the 
side  of  the  shafl  to  the  axis  is  less  than  in  the  more 
massive,  and  the  diminutions  are  inversely  proportional 
to  the  heights  :  but,  by  the  laws  of  Optics,  the  apparent 
diminutions  of  the  columns  bear  some  ratio  to  the  ele- 
vation of  their  summits  above  the  eye ;  consequently, 
the  greater  apparent  diminution  of  the  higher  columns 
is,  partly,  at  least,  corrected  by  a  smaller  real  diminu- 
tion. The  celebrated  Mathematician,  La  Grange,  had 
the  curiosity  to  ascertain,  on  analytical  principles, 
whether  the  practice  of  enlarging  the  soffits  of  the  co- 
lumns at  about  one-third  of  their  height,  according  to 
the  supposed  precepts  of  Vitruvius,  had  a  tendency  to 


increase  their  capabilities  of  resisting"  corapfessioii  in 
the  direction  of  their  length ;  but  his  investigralioBS  ter»  ^ 
minated  in  the  proof  that  a  cylinder  is  the  figare  wbicb* 
with  an  equal  quantity  of  material,  presents  the  greatest 
resistance ;  consequently,  the  enlargement  of  the  co- 
lumns, if  it  could  be  supposed  to  give  elegance  to  their 
appearance,  adds  nothing  to  their  strength* 

The  entablature  being  borne  by  the  cohioEins,  Us  mmm  Pr 
should  evidently  bear  some  proportion  to  theirs,  and  ^^ 
this  is  accomplished  by  making  the  height  of  the  former  ^ 
depend  upon  the  diameter  of  the  colunm ;  for  then,  if 
the  heights  of  the  columns  in  all  the  Orders  were  made 
equal,  the  heights  of  the  entablatures  would  dit&r  in 
the  same  proportion  as  the  diameters,  and  the  more 
alender  columns  would  have  the  lower  entablatom ; 
consequently,  the  burthen  they  have  to  sustain  woeid 
be   nearly   proportional  to  their  strength.     This  reli 
of  propriety   is,    evidently,   not    observed    when  lbs 
height  of  (he  entablature  is  made  to  depend  en  the 
height  of  the  column  in  all  the  Orders,  as  prescribed  by 
Palladio ;    for,  by  such  means,  the   burthen   been  s 
higher  ratio  to  the  magnitude  of  its  support  in  tlw  moie 
slender,  than  in  the  more  massive  Orders :  as  6r,  how- 
ever, as  appearance  is  concerned,  this  evil  is  ^  ptiW 
removed ;  for  the  richer  Orders,  having  their  entabktiini 
broken  into  a  greater   number  of  parts,  the  appeitii 
heaviness  of  these  members  is  thereby  lessened,  sad 
they  approximate  to  the  delicacy  which  should  chsisc* 
tense  them  in  those  Orders. 

Architects  of  the  present  day  assign  to  the  cms* 
blatnres  in  the  different  Orders  heights  which  Tiry  fnm 
If  diameters  to  2^  diameters ;  and  the  heights  of  Um 
architrave,  frize,  and  cornice  are,  generally,  in  the  pio» 
portion  of  3,  3  and  4,  respectively  ;  except  in  the  Ime 
Order,  in  which  the  terms  2,  3  and  3,  more  comBOi^ 
express  the  relative  heights  of  those  members. 

It  has  been  gravely  questioned  whether  it  is  posdble  Ispi 
to  invent  a  new  Order  of  Architecture ;  and  if  we  ess*  *f  j 
sider  the  attempts  that  have  been  made  at  varioas  ti»ei  ^j 
to  produce  one,  and  the  number  of  Ages  during  wbidi  ^ 
the  principal  Orders  already  existing  have  enjoyed  osi- 
versal  approbation,  we  may  feel  disposed  to  answer  is 
the  negative ;  perhaps,  therefore,  an  artist  would  be 
hardly  justified  in  spending  time  in  an  effort  sounlikdf 
to  be  attended  with  success.  No  one  can  deny  that  it 
may  be  possible  to  give  new  proportions  and  new  oms- 
ments  to  the  members,  but  no  one  is  willing  to  sdoiit 
that  any  or  all  of  these  will  constitute  a  new  Order ;  luck 
must  not  only  differ  from  others  in  the  above  re^)ect^ 
but  it  must  also  possess  beauty,  and  produce  in  IhenuDdof 
the  spectator  a  perception  of  novelty.  Even  those  whidi 
are  called  the  Tuscnn  and  the  Composite  Ordeis  do  sot 
universally  meet  with  a  favourable  reception,  and  msBf 
artists  hesitate  to  consider  them  entitled  to  an  existtocft 
independent  of  the  others.  Perhaps  the  only  tfatog  tb«t 
can  be  done  is  to  seek  in  Nature  for  new  omaoMBtt 
which  may  be  applied  to  the  parts  of  an  Order  alrcidf 
in  use ;  the  bases,  capitals,  and  entablatores  msf  bf 
such  means  receive  improvement ;  the  shaft  secflM  t» 
admit  of  none,  because  its  greatest  merit  consists  is  ^ 
smoothness  of  its  surface,  or  in  tlie  very  simple  modifi- 
cation produced  by  channelling.  , 

The  beauty  of  a  composition  depends  upon  tha  ■»•  ^ 
rangement  of  its  parts  and  mouldings,  in  which  thbj* 
general  rule  should  be  followed,  viz.  that  the  strtigbt||J| 
and  curved  lines  which  their  sections  form  should  suc- 
ceed each  other  alternately,  the  eye  being  then  able  ts 
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enjoy  ibe  effect  of  ornament  without  confusioiu  In 
eiiuh  mt-mber  there  should  be  one  p:<jverniir;r  feature,  to 
wliich  ihe  others  sliouhl  be  subservient ;  this  should 
generally  be  sotne  principal  moulding'  which*  being 
caui^ht  by  the  eye,  atfluxls  a  g^ood  indication  of  the  use 
of  the  whole  member^  and  thus  assists  the  spectator  iti 
iipprehendinfi;^  tbe  form  of  tlie  work;  and  the  subordi* 
uate  members  should  he  such  as  appear  to  be  intended 
either  lo  support,  strengthen,  or  jirotect  the  piincipal 
one:  thus,  in  the  corn  ce,  the  corona  is  the  principal 
member ;  the  modilluns  and  dentels  are  ornaments 
connected  with  it ;  tlie  ovolo  sujiports  them;  and  ihe 
eymaliuut  crowns  them*  The  curvilinear  mouldings 
may*  in  general,  be  ornamented  with  sculpture,  but  the 
square  members,  beinj];-  commonly  employed  tu  g-ive 
di^^tinctness  by  separatiup^  the  others,  should  be  left 
l>Uin»  in  order  that  they  may  more  efleciually  perform 
tlictr  ofBce. 

The  greater  ornaments  should  be  disposed  with  a 
certain  regularity,  and,  in  confnrmily  with  iheir  intention  ; 
thus  the  middle  of  a  rnutule  and  triglyph,  of  a  niodillon 
andadentel,  should  be  idaced  in  a  vertical  plane  passin*^ 
through  ihe  axis  of  each  column  ;  exception  being  made 
in  favour  of  the  Grecian  practice,  which,  in  llie  Doric 
Order,  required  the  trigl\phs  at  the  extremities  of  the 
frize  lu  be  placed  close  to  the  angles,  and  thus  destroyed 
the  regvdarity  of  the  ornaments,  and  even  of  the  interco- 
lunaniations.  This  circunistatice,  however,  is  only  per- 
mitted on  account  of  the  predilection  which  the  mind 
in  iavour  of  the  works  of  that  interesting  people  ; 
any  such  liberty  in  a  style  of  modern  iuventiou  would 

highly  reprobated. 

Anciently,  the  basement  of  a  building  was  a  sort  of 
fibtfortn  cievaled  a  few  feet  above  the  level  of  the  ground, 
and  serving  as  a  general  plinth  or  pedestal  to  the  whole 
building.  Round  the  Temples  or  porticos  of  the  Greeks 
and  Romans  the  sides  of  the  basement  were,  generally,  as 
we  have  seen,  cut  in  tbe  form  of  steps,  to  give  access  to 
may  part  of  tlie  colonnade  above ;  and,  when  those  sides 
were  farmed  by  vertical  walls^  they  were  without  orna- 
raetit.  Bitt  the  name  of  basement  is  now  given  lo  the 
lowest  story  of  an  edifice  in  which  there  are  more  than  one ; 
and  this  story  being  of  considerable  importance,  it  be- 
comes necessary  to  give  it  a  certain  degree  of  embellijih- 
ment*  When  any  of  the  a|)artments  for  the  family  are  in 
ibe  basement,  this  story  should  be  as  high  as  two-thirds 
of  tiie  wliole  Order  immediately  above;  but  when  it 
contains  only  offices,  it  may  have  but  half  that  height. 
It  should  never  be  higher  Itian  the  Order  above,  because 
the  latter  ia  Jtlwaya  tbe  principal  part  of  the  edifice. 

The  fuce  of  the  basement,  and,  it  may  be  added,  of 
the  whole  building,  is  frequently  ditvtinguishod  by  rustic 
work ;  which,  originally,  consisted  in  leaving  the  exterior 
face  of  the  masonry  rough,  probably  to  save  expense 
and  lime ;  but  sometimes  now  it  is,  by  v*ay  nf  ornament, 
purposely  executed  in  imitation  of  a  materia!  ho  left. 
Stonework  marked  in  this  manner  conveys  an  idea  of 
Btnyngib.  and  it  seems  moNi  properly  lo  he  applied  abimt 
tlie  gates  of  Fortresses,  the  entrances  rif  Prfsons,  and, 
m  fact,  on  every  building  the  aspect  of  which  should  be 
mde  and  strong;  it  may  also  be  employed  on  walls 
rising  from  a  river,  or  from  the  sea-coast,  as  it  then  gives 
Ihcm  the  appearance  of  having  been  cut  from  the  natural 
rock. 

A  work  b  also  said  to  be  rusticated  when  the  faces  of 
the  stones  are  smooth,  hut  the  vertical  and  horizontal 
joiDtfi  are  marked  by  channels  i  nud  the  lerm  is  likewise 


employed  w4ien  only  the  Ettones  at  the  angles  of  the  P»rt  IV. 
buildings  are  so  marked  ;  in  these  cases,  the  length  ol  ^^-^-s^^"**-^ 
each  stone  between  two  vertical  joints  should  be  three 
times  tbe  height  or  distance  between  the  hortzontal 
joints.  Tlie  profiles  of  the  channels  are  Hometimes 
rectangular,  and  then  ihe  breadth  and  depth  may  be 
each  equal  to  one-eiglith  or  one-tenth  of  llie  height  of 
the  course  ;  but  in  ihe  more  massive  works  they  are 
triangular,  the  rentrant  angle  being  a  right  angle,  and  « 

the  breadtli  of  tbe  channel  from  one-fourth  to  one -third 
of  the  height  of  tlie  course.  Occasionally,  the  vertical 
channels  are  omitted,  and  this  kind  of  work  tb  called 
French  rustication  ;  but  it  seems  less  proper  thati  the 
other,  because  it  takes  away  the  character  of  masonry, 
and  causes  the  buililing  to  appear  as  if  made  of  planks. 

An  arcade  is  frequently  formed  in  the  basement  story 
of  aneflifice,  in  which  case,  instciid  of  an  entablature,  ihe 
story  is  crowned  by  a  prnjecliug  facia,  either  plain  or 
ornamented  with  simple  mouldings  ;  the  height  of  ihe 
facia  should  be  about  equal  to  that  of  the  horizontal 
courses  of  masonry,  ihe  imposts  of  the  arches  may  lie  of 
the  same  height  and  form,  and  the  plinth  may  be  rather 
higher. 

The  upper  part  of  an  edifice  is  generally  terminated  Attic  story, 
by  what  is  called  an  Attic  Order,  consisting  of  a  wall, 
the  heiglit  of  which  is  about  one-third  of  that  of  the  Order 
above  which  it  is  placed.  The  Attic  wall  is  either  con* 
iinuous^  with  a  simple  base  and  entablature  resembling 
those  of  a  pedestal,  or  it  is  interrupted  at  intervals  by 
small  pilasters  which  are  sometimes  ornamented  with 
bas-reliefs  ;  the  dado  between  the  pilasters  is  also  fre- 
quently embellished  with  sculpture  or  inscriptions.  The 
breadth  of  the  Attic  pilaster  should  be  the  same  as  ihe 
upj)pr  diamcler  of  the  column  or  pilaster  below,  and  its 
projection  should  be  one-fourth  <yi'  its  breadth.  In  the 
interior  of  a  building,  when  vaults  spring  from  the  walls, 
there  is  usually  employed  what  is  called  a  false  Attic  ; 
that  is  a  sort  of  continuous  pedestal,  which  is  intended 
to  elevate  the  springing  of  the  arch  al>ove  the  entabla- 
ture of  tlie  walls* 

The  use  of  the  Orders  of  Architecture  is.  undouhiedly,  Emplojr- 
to  embellish  the  cKterior  of  an  edifice  ;  and  Nature  indi-  SJ*^?^^^^^^ 
eaies  that,  when  the  building  consists  of  but  one  story,  only  ^^^  f^ntV 
one  Order  should  be  employed  ;  for  either  the  columns  ^^  buildino'. 
of  one  Order  must  be  higher  than  those  of  another,  and 
then  ihe  entablature  of  ihe  shorter  columns  wdl  beintef- 
rupted  by  the  shafts  of  the  others ;  or,  if  ihe  heights  of  the 
columns  of^  the  different  Orders  are  equal,  one  will  appear 
more  slender  tha!i  the  other,  and,  consequently,  unfit  to 
bear  the  weight  which  is  adapted  to  the  slreugth  of  the 
other ;  this  misappiicatiou  of  the  Orders  is,  however, 
very  common,  and  occurs  in  some  of  the  most  magnifi- 
cent buildings  of  Europe,  Bui  when  the  building  con- 
sists of  several  stories,  it  is  reasonable  that  a  difierent 
Order  should  be  employed  in  each  story  ;  and  there  is 
no  impropriety  in  employing  one  or  more  of  ihe  Orders 
of  Architecture  in  the  superstructure  of  a  building  when 
ihe  basement  has  an  arcade  in  front,  since  a  range  of 
arches  has  been  found  to  have  sufficient  strength  to 
support  any  edifice  which  it  may  be  convenient  to  place 
over  it, 

A  colonnade  with  its  entablalnre  indicating  the  con- 
struction of  a  whole  edifice  in  itself,  it  is  evident  (hat, 
where  two  or  more  are  placed  in  attitude,  there  is  con- 
veyed a  perception  of  as  many  edifices  piled  one  on  ano- 
ther. Now  there  is  no  impropriety  in  this,  %vhen  tlie 
magnitude  of  tbe  edifice  seems  to  requhre  itj  but  it  is 
3  u  2 
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evident  that  the  design  should  be  formed  with  regard  to 
the  unity  of  the  whole  system. 

It  has  been  observed,  (in  part  ii.  chap,  vii.,)  that  the 
strongest  Order  should  be  placed  lowest  in  the  edifice, 
and  that  tlie  others  should  diminish  in  strength  pro- 
gressively upward;  it  will  follow,  therefore,  that  the 
Tuscan  or  Doric  may  be  employed  on  the  ground  story, 
the  Ionic  above  this,  and  the  Corinthian  or  Composite 
may  crown  the  whole.  If  a  heavy  Order,  like  the  Doric, 
were  placed  above  a  light  one,  such  as  the  Ionic,  it  is 
evident  that  there  would  be  produced,  if  not  a  real,  at 
least  an  apparent  weakness  of  construction,  and  both 
are  equally  improper.  The  repetition  of  the  same  Order 
in  two  stories  of  the  same  building  should  be  avoided, 
because  it  would  produce  an  uniformity  which  is  not 
pleasing ;  and,  since  an  abrupt  transition  from  one  ex- 
treme to  another  is  equally  disagreeable,  it  is  evident 
that  an  intermediate  Order  should  not  be  omitted. 

There  is  also  an  impropriety  in  giving  a  cornice  to 
the  entablatures  of  the  lower  Orders  in  a  building  com- 
posed of  several ;  first,  because  their  projection  will  con- 
ceal the  lower  parts  of  the  columns  or  apertures  above, 
from  the  view  of  a  spectator  below,  and  thus  alter  their 
apparent  proportions  ;  and,  secondly,  because  a  cornice 
indicating  the  crowning  or  upper  member  of  an  edifice, 
should  be  reserved  for  the  superior  Order  alone.  Archi- 
traves and  frizes  will  suffice  to  form  the  entablatures  of 
the  other  Orders,  and  mark  the  situations  of  the  inter- 
mediate floors. 

Lastly,  when  the  columns  are  detached  from  the  wall, 
it  is  an  obvious  principle  that  the  axes  of  all  should  be 
placed  in  one  vertical  line,  the  stability  of  the  building 
absolutely  requiring  that  whatever  supports  a  member 
should  be  itself  supported.  When  the  columns  are  at 
tached  to  the  face  of  the  wall,  an  adherence  to  this  rule 
is  of  less  importance,  because  the  upper  members  of  the 
edifice  are  less  supported  by  the  columns  than  by  the 
walls  below  ;  in  this  case,  it  will  be  sufficient  to  make 
the  axes  of  the  columns  appear  to  correspond  when 
viewed  in  front ;  and  if  the  upper  part  of  the  building 
is  made  to  retire  from  the  lower,  so  as  to  assume  a  form 
approaching  to  that  of  a  pyramid,  the  columns  must 
retire  also,  as  is  the  case  with  those  in  the  upper  Order 
of  the  Theatre  of  Marcel  I  us ;  but  the  amount  of  this 
recession  should  not  be  considerable,  and  perhaps  it 
should  be  only  so  much  that  the  front  of  the  plinth  of 
the  upper  column  may  be  vertically  over  the  face  of  the 
top  of  the  shad  below  it. 

According  to  Scamozzi,  the  lower  diameter  of  an 
upper  column  should  be  equal  to  the  upper  diameter  of 
the  column  below  it,  as  if  the  whole  system  of  columns 
standing  in  a  vertical  line  was  one  long  column  cut  ho- 
rizontally at  the  different  floors  of  the  building.  This 
rule,  which  is  derived  from  that  given  in  the  Vth  Book 
of  Vitruvius,  seems  well  founded  in  Nature  ;  and,  if  the 
heights  of  the  several  columns  be  determined  by  the 
lower  diameters  of  the  shafts  according  to  the  rule  for 
each  Order  respectively,  and,  at  the  same  time,  the  di- 
minution of  each  shafl,  instead  of  being  in  a  constant 
ratio  to  the  lower  diameter,  were  made  variable,  in- 
creasing with  the  delicacy  of  the  Order,  by  making  it 
equal  to  4,  4.  or  ^  of  the  lower  diameter  in  the  Doric, 
Ionic,  and  Corintifiian  Orders  respectively,  as  proposed 
by  Milizia,  Principi  di  Architeiiura,  p.  149,  it  will  be 
found  that  those  inconveniences  mentioned  (part  ii. 
chap,  vii.)  are  in  some  measure  obviated.  The  breadths 
of  the  intercolumniations  in  the  different  Orders  remain 
nearly  proportional  to  the  heights  of  the  Orders,  and 


the  triglyphs  and  modillons  admit  of  a  regular  distriba- 
tion ;  but,  on  account  of  the  increase  of  the  intercdum- 
niations  in  the  upper  Orders,  it  will  be  hardly  con- 
venient to  have  more  than  two  Orders  in  llie  sune 
front. 

The  columns  of  the  upper  Orders  may  be  placed  on 
continuous  pedestals,  or  on  plinths,  high  eooogfa  to 
permit  the  ba^es  of  the  columns  to  be  seen  from  below 
over  the  projecting  members  of  the  entablature.  These 
plinths  are  preferable  to  isolated  pedestals,  because  the 
latter  will  appear  too  heavy  ;  but  when  two  tiers  of 
arches  are  employed,  the  height  and  breadth  of  the 
apertures  above  being  greater  than  those  below,  in  order 
that  the  upper  piers  may  not  appear  clumsy,  it  may  be 
necessary  to  give  ))edestals  to  the  columns  which  adoni 
the  piers,  so  that  those  columns  may  have  auffideit 
height;  and,  in  this  case,  the  cornices  of  the  pedestals 
should  not  be  continued  on  the  faces  of  the  piers,  becanie 
the  sides  of  the  latter  ought  to  appear  unintemipted 
from  top  to  bottom. 

The  different  species  of  intercolumniations  cmplsjtd  Iii 
in  the  works  of  the  Ancients  have  been  already  itafed;  ^^ 
it  remains,  therefore,  only  to  explain  the  practice  bow 
generally  followed  in  disposing  the  columns.  Wheo 
columns  or  pilasters  are  near,  or  are  attached  totlie 
faces  of  walls,  it  becomes  necessary  that  the  interraii 
should  be  regulated  by  the  breadth  of  the  windowi, 
doors,  or  niches,  the  exteriors  of  the  jambs  of  wfcjeh 
should  be  nearly  in  vertical  planes  passing  througli  the 
sides  of  the  plinths  of  the  columns  ;  at  least  those  janfas 
should  not  be  concealed  by  the  columns,  since  the  will 
would  then  appear  to  want  solidity.  In  peristyles  asd 
porticos  the  intercolumniations  are  either  diMtyk  or 
eustyle  ;  except  when  the  Doric  Order  is  employed,  tad 
then.  Sir  William  Chambers  prefers  the  ditriglyph  m- 
tercolumniation,  or  that  which  admits  two  triglyphi 
over  the  interval.  In  a  portico,  the  middle  intcriai 
should  be  broader  than  the  others,  in  order  the  better 
to  distinguish  the  centre  of  the  facade ;  but  when  the 
columns  are  coupled  this  rule  may  be  dispensed  with, 
because  the  variety  would  then  become  too  great,  and 
create  confusion  in  the  appearance. 

There  are  many  cases  in  modern  Architecture  m^ 
which  coupled  columns  or  pilasters  may  be  emptolfdj*^ 
to  advantage  :  first,  when  a  line  of  building  is  pieited^ 
by  windows  or  niches  at  distances  from  each  other  too 
great  to  permit  the  wall  to  be  sufficiently  covered  by 
a  single  column  ;  again,  when  a  front  is  occupied  by 
single  columns,  the  piers  at  the  extremities  being  gene- 
rally wider  than  those  between  the  windows  may  reqoire 
coupled  columns,  or  pilasters,  or  a  coupled  column  aod 
pilaster,  to  make  their  degree  of  ornament  correqiood 
with  that  of  the  other  piers ;  and,  lastly,  when  an  Onier 
of  columns  is  placed  above  an  arcade,  and  the  width  of 
the  piers  between  the  arches  is  considerable,  those  co- 
lumns may  be  coupled,  to  procure  a  breadth  of  omaineflt 
corresponding  with  that  of  the  pier  below.  In  general, 
the  pairs  of  columns  are  situated  in  a  vertical  plane 
coincident  with  the  architrave,  but  in  the  interiortof  vei^ 
tibules  or  courts,  we  frequently  find  them  disposed  in 
planes  at  right  angles  to  the  entablature  they  support, 
in  order  to  unite  strength  with  lightness. 

The  plinths  of  the  columns  in  each  pair  maybe 
brought  quite  in  contact  nith  each  other,  but  itiani* 
cessary  to  avoid  making  the  mouldings  of  the  bases,  or 
the  ornaments  of  the  capitals,  intersect  each  other,  ae 
this  would  create  a  confused  appearance,  and  spoil  the 
effect ;  still   less  should  it  be  permitted  to  make  one 
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shaft  uiiiie  with  ihe  olher,  as  is  done  in  the  Gothic,  and 
some  of  ihe  Roman  workf.  The  chief  diflliciilty  which 
'  arises  from  coupling  the  columns  iu  Ihe  direction  of  ihe 
length  of  the  building  is  the  irregularity  it  produces  in 
the  disposition  of  the  Iriglyphs  and  modi  I  Ions,  which 
can  hardly  be  made  to  correspond  with  the  centres  of 
the  intt'Tcolumniations  and  with  the  nxes  of  the  columns. 
An  approximation »  however,  must  be  made  to  this  by 
altering  the  intervals  of  those  ornaments  in  swch  a  way 
that  their  deviation  from  die  general  rules  may  be  as 
liUle  perceptible  as  possible;  and  the  method  of  doing' 
it  is  fuliy  detailed  by  Sir  William  Chambers  in  his 
Treadse  on  Architecture. 

Pilasters  ore  si  ill  frequently  employed  in  buildings 
where  columns  would  be  loo  expensive  or  inconvenient: 
they  serve  Ihe  same  purposes  as  columns,  and,  in  mo- 
dern works.,  they  have,  generally,  the  same  proportions 
and  mouldings, 

Scamozzi  recommends  that  the  shaft  should  project 
from  the  face  of  the  wall  so  mnch  as  one-quarter  of  its 
breadth*  in  order  to  give  it  a  bold  af>pei'irance ;  and  that* 
when  it  is  of  Ihe  Corinthian  Order,  the  leaves  on  the 
flanks  may  he  cut  exactly  in  the  middle.  But  if 
the  imposts  of  arches,  or  the  cornices  of  windows  or 
doors,  occur  between  the  pilasters,  the  projections  of 
tiie  latter  should  be  greater  than  those  of  the  former^  in 
order  that  the  face  of  the  pilaster  may  not  appear  to  be 
broken  by  them. 

The  reasons  which  are  given  for  diminishing  columns 
may  sene  also  to  justify  the  dimiiintion  of  pil asters  ; 
mz,  the  pleasure  produced  by  that  form,  and  by  the  good 
proportion  of  its  capital*  which,  without  the  diminution^ 
would  appear  too  heavy;  but  when  the  faces  of  the 
ptlaslers  are  to  be  fluted  it  will  not  be  convenient  to 
diminish  tliem,  because  the  obliqne  directions  of  the 
channels  on  a  plane  face  would  produce  a  disas^reeable 
efiect.  The  capitals  of  Ionic  pilasters  are  to  be  formed 
with  oblique  volutes,  and  agreeably  to  the  rules  given 
for  the  Ionic  columns,  in  order  to  permit  the  ovolu  to 
pass  between  Ihe  interior  carl  of  the  volute  and  the  top 
of  Ihe  shaft. 

Pilasters  are  no  longer  placed  at  the  extremities  of 
the  front  of  a  portico,  because  the  diflerence  of  their 
apparent  thickness,  when  vieived  in  front  and  diago- 
nally* renders  it  impossible  to  make  their  proportions 
harmonize  with  those  of  the  columns:  but,  at  the  extre- 
mities of  walls,  or  at  the  quoins  of  buildings,  they  are 
sometimes  more  convenient  than  columns,  because  the 
angle  of  the  entablature  projecting  beyond  the  face  of 
the  column  seems  to  hang  in  the  air  unsupported,  when 
seen  obliquely.  And  when  a  portico  is  formed  hy  co- 
lumns iu  advance  of  a  wall*  it  is  usua!  to  place  pilasters 
behind  them  against  the  face  of  the  latter,  in  order  to 
sene  as  a  support  for  the  entablature  on  the  flanks ; 
this,  however,  should  he  dispensed  with  when  the  depth 
of  the  portico  is  small,  because  of  the  confusion  arising 
from  the  mouldings  of  the  columns  and  pilasters  being 
blended  logether. 

The  employment  of  pedestals  hy  the  Ancients  has 
been  already  mentioned,  and  we  purpose,  now,  only  to 
show  in  what  cases  they  are  admissible  in  modern  Ar- 
chitecture. When  a  portico  is  elevated  upon  abasement, 
and  a  balustrade,  serving  as  a  fence,  is  required  for  the 
safety  of  the  persons  within,  the  columns  may  be  raised 
on  pedestals,  because  the  base  and  cornice  of  the  balus- 
trade can  he  made  to  unite  with  those  of  the  pedestal, 
which  ihey  could  not  do  with  the  shafts  of  the  columns; 
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and,  in  this  case*  the  breadth  of  the  dado  may  be  about  Part IV, 
equal  to  that  of  the  plinth  of  the  column  above  it.  Pal-  ^-^i^^^^-^i^^ 
ladio  makes  the  height  of  the  pedestal  equal  to  one- 
fourth  of  that  of  the  cohmin,  and  this  seems  to  be  the 
proportion  generally  followed  iu  the  pre*fent  practice. 
Pedestals  are  again  admissible  when  the  pavement  within 
or  about  a  building  is  not  on  the  same  level,  in  order  to 
raise  the  bases  of  all  the  columns  to  an  eqtml  height; 
and  in  our  Churches,  Theatres,  and  Courts  of  Justice, 
pedestals  are  also  nece.-isary  to  allow  Ihe  bases  of  the 
columns  to  be  seen  above  the  pews,  or  the  heads  of  the 
persons  assembled. 

The  objections  to  pedestals  are,  that  they  take  from 
the  columns  thatair  of  mnjesty  which  should  accompimy 
them;  they  diminish  the  intercolunuiiation  ;  the  angles 
of  their  cornices  are  liable  to  be  rlestroycd;  and.  when 
they  are  attached  to  the  faces  of  bnilflings,  their  mould- 
ings do  not  accord  with  those  on  the  lower  parts  of  the 
walls. 

The  wish  (o  avoid  the  expense  of  columns  for  the  Employ- 
support  of  an  incumhent  mass  uf  building,  and  lo  pro-  '"'7^^  '^ 
cure  larger  apertures  ihau  could  he  obtained  by  them, 
kd,  no  doubt,  to  the  employment  of  arches,  Iu  ancient 
buildings,  ihe  intradus  or  iirferior  co-rve  line  of  the  arch 
was  always  semieircular,  and  ihe  sides  of  the  voussoirs 
were  made  to  tend  to  its  centre:  at  present,  since,  in 
many  cases,  very  wkle  spaces  are  to  be  covered,  aiid  it  is 
inconvenient  to  gi  ve  great  height  lo  the  crown  of  tlie  arch, 
the  semicircular  form  often  becomes  inadmissible,  and 
one  approaching  to  an  ellipse  or  cycloid  is  adopted  ;  on 
tlie  other  hand,  where  the  required  height  is  greater  than 
half  the  span  or  chord  of  the  arch,  a  parabolical  form 
has  been  employed.  The  construction  of  arches,  and 
the  conditions  requisite  to  procure  an  equilibration  cf  the 
materials  composing  them,  are  given  under  Briooe,  in 
our  Miscellamouii  Divmon;  we,  therefore,  confine  onr- 
selvt'S  here  to  their  application,  u%  ornamental  features, 
in  the  faijades  of  buildings. 

To  obtain  a  pleasing  effect,  when  arches  ore  so  em-  proporiiooa 
ployed.  Architects  recomn^end  that  the  height  of  ihe  <^f  art^,hci 
aperture  from  the  pavement  to  the  crown  should  he  about  ^^  P^*^ 
double  its  breadth^  and    that   the  breadths  of  the  piers 
should  vary  widi  the  Order  employed  in   the  building ; 
according  as  the  Order  is  Doric,  Ionic,  or  Corinthian, 
those  breadths  may  be  respectively  two-thirds,  one-half, 
and  one-tliird  of  the  breadth  of  the  aperture,  and  when 
no  Ofder  is  employed,  the  breadths  of  both  may  be  t^qual. 
The  thickness  of  the  piers  may  be  about  one -third  of  their 
breadth. 

In  ediBces  of  great  magnitude,  the  arch -stones  appear 
in  their  simple  state  ;  and  if  the  facjade  of  the  htnlding  is 
rusticated,  their  joints  are  also  marked  by  grooves;  but 
in  highly-ornamented  works  the  archivolt  or  exterior  face 
of  the  arch  is  enriched  by  mouldings,  and  the  key-stone, 
or^voussoir  at  the  vertex,  is  generally  sculptured.  The 
lineof  voussoirs  sometimes  rises  from  the  top  of  the  pier 
without  any  thing  to  mark  its  commencement,  and,  in 
ottser  cases,  an  impost,  either  plain  or  adorned  with 
mouldings,  serves  to  distinguish  llie  top  of  the  pier  from 
the  foot  of  the  arch ;  the  breadih  of  the  archivolt  and 
impost  may  each  be  equal  to  about  one-eighth  of  the 
breadth  of  the  aperture. 

Columns  or  pilasters  may  be  enqiloyed  to  ornament  Application 
the  faces  of  walls  in  which    arches  are   formed,  and.  in  **'^^^'"J"'** 
this  case,  they  should  have  the  appearance  of  supporting  ^^  arcadei. 
a  horizontal  entablature  above  the  crown  of  the  arch. 
The  columns  should  project  before  the  wnlls  as  much  as 
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Architec-  one-half,  or  even  three^qiiartere  of  a  diaiueter,  and  the 
tare.  breadth  of  the  pier  on  each  side  should,  at  least,  be  eqnal 
^-^v^-^^  to  half  a  diameter,  that  the  supports  of  the  arch  may 
appear  to  have  sufficient  solidity.  There  should  also  be 
some  distance  between  the  top  of  the  archivolt  and  tlie 
architrave  of  the  Order,  for  the  wall  has  an  appearance  of 
weakness  if  the  latter  rests  immediately  on  the  crown  of 
the  arch. 

The  adaptation  of  the  Doric  Order  of  columns  to  an 
arcade  is  a  work  of  some  difficulty,  on  account  of  the 
widths  of  the  arches  not  corresponding  to  the  exact  space 
which  any  number  of  triglyphs  should  occupy ;  the  means 
proposed  have  been,  first,  to  diminish  the  breadths  of 
the  triglyphs  and  metopes ;  secondly,  to  increase  the 
heiirhts  of  the  columns  by  raisinp^  them  on  plinths ;  or 
lastly,  to  omit  the  triglyphs  entirely. 

Pediments  are  the  triangfular  spaces  formed  at  the 
extremities  of  a  building  between  the  horizontal  cornice 
and  the  inclining  sides  of  the  roof,  it  is  evident,  there- 
fore, that  they  can  only  be  used  with  propriety  at  the 
summit  of  a  building;  but,  because  the  windows  and 
doors  are  surrounded  by  mouldings  which  project  be- 
yond the  face  of  the  wall,  it  is  customary,  also,  when 
they  are  not  near  the  roof,  to  form  small  pediments  over 
those  apertures,  in  order  to  throw  off  the  rain  ;  and,  for 
the  sake  of  variety,  when  several  windows  are  placed  in 
a  row,  the  pediments  are  alternately  in  the  form  of  a 
triangle  or  of  a  segment  of  a  circle.  The  taste  for  variety 
inight,  perhaps,  be  correctly  indulged  this  far;  but  the 
insatiable  desire  of  novelty  has  led  men  to  adopt  forms 
which  are  utterly  irreconcilable  with  any  notion  of  pro- 
priety ;  the  first  example  of  which  is,  perhaps,  the  inter- 
rupted pediment  in  the  ruins  of  Balbec.  In  later  times, 
the  sides  of  these  broken  pediments  have  been  made  in 
the  forms  of  right  lines,  arcs  of  circles,  or  curves  of  con- 
trary flexure  ;  and  Sir  William  Chambers  observes,  that 
they  have  been  formed  of  two  half- pediments  with  the 
summits  outward.  Every  attempt  to  refine  upon  that 
form  which  corresponds  to  the  original  intention  of  the 
pediment,  destroys  its  effect  by  causing  it  to  appear  use- 
less ;  for  this  reason,  it  is  highly  improper  to  omit  the 
horizontal  entablature,  or  even  to  break  it  vertically,  as 
is  sometimes  done. 

Buildings  of  a  curvilinear  form  on  the  plan  do  not 
admit  of  a  pediment,  because  the  roof  can  have  no  such 
termination  ;  neither  can  a  pediment  be  introduced  in 
the  interior  of  a  building  because  there  is,  there,  no  rain 
to  be  thrown  off;  and  it  is,  evidently,  equally  absurd  to 
form,  on  the  exterior,  one  pediment  above  another,  since 
it  would  convey  the  idea  of  a  roof  placed  over  a  roof. 

Architects  differ  greatly  on  the  subject  of  the  pro- 
portions  of  pediments,  some  considering  that  the  in- 
clining sides  of  all  pediments,  great  or  small,  should 
form  the  same  angle  of  inclination  with  the  horizontal 
cornice  ;  but  Sir  William  Chambers  observes,  that  one 
with  a  short  base  should  be  proportionally  higher  than  one 
the  base  of  which  is  long,  otherwise  the  tympanum  will 
afford  no  plain  repose  for  the  eye ;  and,  on  this  principle, 
he  proposes  that  the  heigtit  of  the  apex  of  the  fillet  under 
the  cymatium  should  vary  from  one- fifth  to  one-fourth 
of  the  base,  according  to  the  extent  of  the  latter : 
it  is  evident,  however,  that  this  proportion  can  only 
apply  to  buildings  in  which  the  Roman  character  is 
preserved. 

When  the  pediment  covers  the  whole  front,  there  is  a 
difficulty  in  connecting  the  inclined  cymatium  of  the  pe- 
diment with  the  horizontal  one  on  the  flank  of  the  build- 
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ing ;  because,  if  both  have  the  same  profile,  the  ibrroer  is 
higher  in  the  vertical  direction  than  the  latter.  To  remedy  ^ 
this  fault,  some  persons  break  the  inclined  cynuUinm 
at  the  foot,  and  g^ve  the  lower  part  a  horixootal  diraction, 
in  order  that  it  may  coincide  with  the  flank  cymmtinm; 
but  this  appears  a  deformity,  and  Sir  Williftre  Cbamben 
recommends  making  them  coincide  by  diminbliaigp  tlie 
projection  of  the  latter. 

If  we  adhere  to  the  prototype  of  a  building  we  AbM  0 
say,  that  as  there  can  be  no  joists  nor  planks  in  the  nof '" 
above  the  frize,  when  the  building  is  covered  fay  a  pe-  " 
diment,  there  ought  to  be  no  modillons  nor  dentds  k 
the  horizcntal  cornice  of  that  member ;  such  omamciti, 
however,  are   constantly  employed   in    that   sKoalion. 
Parallel  courses  of  longitudinal  timbers  above  the  raftui 
are  also  represented  by  modillons  on  the  slopinf^  sides 
of  the  pediment,  and  are  made  to  stand  vertically  over 
the  modillons  of  the  horizontal  cornice.  The  face  of  Ae 
tympanum  is  in  a  plane  coinciding  with  that  of  teftise, 
and,  in  the  manner  of  the  Ancients,  it  is  still  adoiMd 
with  sculpture.     At  each  foot,  and  at  the  vertex  «f  Ae 
pediment,  are  usually  placed  acroteria,  or  pedestab  ht 
statues  or  other  ornaments,  the  height  of  whieh  simrid 
be  regulated  by  the  possibility  of  seeing  those  cmmaiaiU 
from  the  proper  point  of  sight  on  the  ground. 

Balusters  were,  originally,  a  sort  of  dwarf-oolMmfiyai 
employed  to  enclose  a  space  within  the  interior  of  laae 
building,  or  to  surround  an  elevated  platform  wbidifw 
intended  for  a  promenade ;  but,  subsequently,  Aeyvoe 
also  used  as  ornaments  on  the  tops  of  buildings.  TWir 
general  form  is  that  which  has  some  resembbaeetoi 
pear,  with  a  simple  astragal  above  and  below  the  swell; 
each  has  a  square  plinth  resting  upon  a  conthiued  po- 
dium, and,  at  top,  is  an  abacus  supporting  the  gownl 
coping  of  the  balustrade.  Sometimes,  however,  eadi 
baluster  resembles  two  of  the  above  kind  joined  bsR 
to  base,  and  these,  being  lighter  than  the  others^  sm 
employed  in  the  more  enriched  works.  In  mosteiaes 
they  should  be  about  3  feet  or  3  J  feet  high,  so  that  i 
man  may  lean  on  them  ;  but,  when  they  are  placed  on 
the  tops  of  buildings  for  ornament,  or  on  bridgesiortlie 
prevention  of  accidents,  they  should  be  higher. 

When  balusters  are  applied  to  a  row  of  arches,  Aey 
should  be  placed  within  the  apertures  of  the  latter,  is 
Older  that  they  may  not  interfere  with  the  faces  of  the 
piers  ;  the  cornice  must  be  on  a  level  with  the  tops  of 
the  pedestals  supporting  the  columns  which  are  attached 
to  the  piers,  and  both  that  and  the  base  should  have 
the  same  profile  as  the  corresponding  members  of  the 
pedestals.  On  inclined  planes,  the  abaci  and  plinths  of 
the  balusters  should  have  the  form  of  frusta  of  wedges, 
that  they  may  be  adapted  to  the  plane  ;  but  the  mould- 
ings should  always  be  horizontal. 

The  Grecian  and  Roman  Orders  of  Architecture  seem  Eapk 
ill  adapted  to  buildings  of  a  curvilinear  or  polygonal  J^J* 
form  ;  for  the  lateral  faces  of  the  abaci  and  pliuths,  ^ 
which  should  be  at  right  angles  to  the  others,  beoone  jn^ 
oblique  to  the  wall ;  or,  if  those  faces  are  made  perpea-Ml 
dicular  to  the  latter,  the  plans  of  the  members  becooM      < 
trapezoids,  and,  therefore,  do  not  harmonize  with  tbe 
circular  mouldings  of  the  bases  and  capitals.    AodwlMS     | 
columns  are  disposed  in  the  circumferences  of  two  coft- 
centric  circles,  they  not  only  produce  a  confused  appeB^ 
ance  when  seen  from  any  point  but  the  centre,  but  s 
great  embarrassment  arises  from  the  intercolumniatioaf 
in  one  circle  being  too  great  ur  too  small,  when  thotf 
in  the  other  are  made  conformably  to  the  rale ;  it  htf 
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been  atlempted  to  palliate  (hh  last  e\  il  by  givinij  a  small 
increase  lo  the  distances  of  the  columns  in  tbe  exterior 
circle,  and  contracting  those  of  the  other  columos  as 
much  aa  Uiat  excess* 

When  a  column  is  placed  at  an  oblique  ati^le  cither 
on  the  exlerior  or  interior  of  a  builtUn^,  a  certain  irre- 
gularity is  produced  in  the  base  and  ciipital ;  and,  to 
avoid  this,  it  lias^  been  proposed  lo  place  there  a  pilaster 
broken  kmgitiidinally  in  the  middle,  and  forming'  a  face 
on  each  side,  the  breadth  of  which  has  the  regular  pro- 
portion to  the  hcig:lit;  others  recommend  that  there 
sllould  be  no  column  or  pilaster  e\<»clly  at  the  an^lc. 
aad  that  the  last  one  on  each  face  should  be  brought  as 
near  as  possible  to  it,  by  which  means  the  want  of 
solidity  there  will  be  scarcely  sensible. 

After  the  reluni  to  the  Architecture  of  Greece  and 
Rome,  the  prejudice  in  favour  of  lofty  Churches,  which 
had  prevailed  in  the  Gothic  times,  continued  in  force ; 
and  as  this  could  not  be  obtained  where  the  roof  is  sup- 
ported by  columns,  llie  heinrhis  of  which  are  limited  by 
the  proportions  they  should  bear  to  thcii  diameters,  it  was 
necessary  to  raise  an  edifice  above  the  general  roof;  and 
thus  the  dome,  mounted  on  a  hii^h  cylindrical  wall  and 
atrenglhened  or  ornamented  by  colnmns,  may  be  con- 
sidered  as  replacing;  the  Gothic  lower  over  the  intersec- 
tioii  of  the  nave  and  transept.  This  constryction  does 
not  involve  any  great  deviation  from  good  principles  ; 
but  when  a  low  dome  is  formed  over  a  building  which 
has  already  a  pediment-roof,  as  is  generally  the  case,  it 
is  liable  to  some  objection,  because  the  pediment  repre- 
MMts  the  finish  of  the  building,  and  the  doRie  becomes 
Bllperfluousv 

In  order  that  a  considerable  portion  of  the  exterior  of 
a  dome  may  be  seen  trom  the  ground,  and  thus  produce 
a  ^ood  effect,  it  should  be  of  a  spheroidal  Ibrm  with  the 
longest  axis  in  a  vertical  position  ;  but  in  the  interior 
thia  is  not  necessary,  and  the  deep  concavity  of  the 
spheroid  would  even  take  off  from  the  beauty  of  the 
feature  by  giving  it  too  much  the  appearance  of  an  in- 
verted well,  therefore  a  hemispherical  form  is,  here* 
more  proper :  and  it  was  lo  obtain  both  external  eleva- 
tion and  internal  elegance,  that  the  triple  domes  of  the 
French  Churches,  and  that  of  St.  Paurs,  in  London. 
^wcre  constructed.  With  respect  to  the  double,  and  nearly 
concentric  domes  at  Florence  and  Rome,  they  have 
been  made  to  unite  lightness  with  strength  ;  to  prevent 
the  humidity  of  the  external  air  from  aflecting  the 
paintings  on  the  concave  surfaces  of  the  inner  ones, 
and  to  permit  a  covered  communication  from  the  base 
&    to  the  lantern. 
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MateriaU  employed  in  Buitdmgs^ 

It  has  been  commonly  obsenred  that  the  edifices  of 
IJbc  Ancients  far  exceeded  those  of  the  Moderns  in  dura- 
Ijility,  and  the  observation  has  some  appearance  of 
truth  if  the  comparison  is  made  between  the  Grecian  or 
Roman  Temples  and  the  dwelling-houses  of  the  inha- 
bitants of  modern  Europe;  but  its  justice  may 'be 
doubled  in  almost  every  oilier  case.  It  must  be  admit- 
ted ihat  the  Ancients  spared  neither  labour  nor  skill  to 
construct  edifices  which  should  triumph  over  every  ucci- 
deut*  and  the  walls  and  columns  of  some  of  them  have 


stood  more  than  two  thousand  years,  in  spite  of  the  IVi  IV. 
injuries  of  climate  and  the  effijrts  of  Man  to  destroy  ^— ^^--^> 
them  ;  but  it  cannot  be  denied  that  many  of  our 
Churches,  Bridges,  and  oilier  public  works  possess  the 
quaUty  of  stability  in  an  eminent  degree*  and  promise 
to  attain  an  age  equal  to  that  of  the  edifices  of  antii|nity. 
The  dwelling- houses  of  the  Ancients  seem  to  have  had 
no  better  pretensions  to  durability  than  our  own  ;  for, 
except  those  which  have  been  preserved  under  the  vol- 
canic matters  which  overwhelmed  them,  tliey  have  all 
long  since  disappeared.  And  it  may  he  alleged  in  ex- 
cuse for  lire  slender  construelion  of  modern  houses,  that 
their  frequent  renewal  affords  opportunities  for  improve- 
ment in  taste  and  execution,  which  would  li:ive  been 
wanting  if  the  works  had  been  originally  made  more 
durable. 

The  Gothic  Cathedrals  of  our  ancestors  seem,  at  first 
sight,  far  inferior  in  stability  to  the  Heathen  Tenqiles 
of  the  Ancients  ;  but  this  apparent  weakness  results 
only  from  their  forms ;  the  area  of  the  horizontal  sec- 
tion of  a  clustered  pillar  often  exceeds  that  of  the  most 
massive  of  the  Grecian  columns*  though  it  has  a  much 
lighter  appearance  ;  there  is  constqueittly  a  probability 
that  it  will  have  a  more  than  equal  durability.  The 
roofs  and  ornaments  of  our  Cathedrals  may  speedily 
fail,  if  not  repaired,  hut  the  roofs  of  the  ancient  Temples 
have  also  disappeared;  and  even  the  fine  climate  of  the 
South  of  Enrope  has  not  entirely  spared  the  sculpture 
which  adorned  those  buildings. 

The    first  essential,  however,  in   the  security  of  an  An  Arcbi- 
edifice  is  the  choice  of  such  materials  for  its  construe-  |*''^  sHoulJ 
tion  as  are  be^t  capable  of  resisting  ihe  stress  and  strain  Jjl^^uh  ihc 
to  which  they  are  liable  ;  and  a  knowledge  of  the  nature  qyaiitle* 
and  properties  of  bodies,  and  their  capabilities  of  resij^l-  mid  *trc*sof 
ing  extension  or  supporting  compression  in  every  direc-  w>aieriali, 
lion,  is  indispensable  to  every  one  whu  aspires  to  the 
name  of  an  Architect.    This  may  be  added  to  the  other 
qualities  enumerated  by  Vitruvius, 

Since  all  matenals  do  nut  possess  the  same  resisting' 
power,  and  tliose  of  the  same  quality  arc  not  equiilly 
good  iijr  all  sorts  of  work  ;  it  is  evident  that  one  cir- 
cumbtance  to  be  attended  to  is  the  placing  materials 
in  such  situations  that  tlie  weaker  may  be  subject  to  a 
less  degree  of  force  than  the  stronger.  In  an  edifice  too, 
some  parts,  as  the  foundations  and  lowest  parts  of  walls, 
have  to  sustain  pressures  in  vertical  directions;  others, 
lik0  the  piers  of  arches  and  domes,  have  to  resist  pres- 
sures laterally ;  some  bodies,  like  the  tie-beams  ia 
roofs,  are  subject  to  the  strain  of  extension  ;  and,  lastly, 
others,  such  as  vaults,  roofs,  and  ornaments,  are  them- 
selves supported.  It  is  of  importance,  therelore,  to 
ascertain  the  species  of  Ibrce  to  which  the  part  of  an 
edifice  will  be  subject,  in  order  that  opposing  forces 
maybe  applied  to  it  in  the  proper  directions;  and  the 
degree  of  stress  or  strain  must  then  be  determined  that 
the  resistance  may  be  adequate  to  it. 

In  a  general  Essay,  like  the  present,  it  will  be  evi- 
dently improper  to  enter  into  a  full  explanation  of  the 
nature  of  minerals^  woods,  and  metals ;  such  knowledge 
is  not  absolutely  necessary  to  an  Architect,  and  we, 
therefore,  confine  ourselves  almost  wholly  to  an  enu- 
meration of  those  materials  which  are  principally  em- 
ployed in  building.  The  equilibrium  of  the  pans  of  an 
edifice  is,  also,  too  extensive  lo  be  introduced  in  this 
place. 

Marble  is  a  calcareous  eiaterlal  tormiag  simple  moun-  Marbl*. 
tain  rock ;  it  is  of  Yaricnta  culours,  as  wbite^  yellow^ 
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Architec-   grey,  green,  and  red ;  its  structure  is  always  granular, 
tare.       and  its  uses  for  statuary  and  ornamental  Architecture 
^— ^V^"^  are  well  known.     The  purest  kind  is  that  obtained  from 
the  Island  of  Paros,  in  the  Archipelago,  but  much  use 
is  made  of  that  from  Carrara,  in  tlic  Apennines.  Marble, 
also,  of  various  qualities,  abounds  in  Scotland  and  in 
many  parts  of  the  Continent  of  Europe. 
Grkoite.  Fur  those  rude  works  which  are  to  endure  for  Ag^es, 

as  bridges,  prisons,  and  the  like,  granite  is  the  material 
which  should  be  employed,  but  its  great  hardness,  and 
the  consequent  expense  of  working  it,  render  it  inap- 
plicable to  buildings  which  are  embellished  with  an 
abundance  of  sculpture.  An  inferior  sort  of  granite  is 
brought  from  Cornwall,  but  that  which  is  chiefly  em- 
ployed in  this  Country  is  obtained  from  Scotland, 
and  the  Aberdeen  granite  seems  to  be  particularly 
valued  lor  its  hardness,  beauty  of  colour,  and  capability 
of  taking  a  6ne  polish.  Some  granites  have  the  quality 
of  resisting  the  action  of  air  for  thousands  of  years,  but 
there  are  others  which  are  speedily  decomposed  by  it, 
and  reduced  lo  gravel  and  sand ;  and  this  difference  of 
quality  is  sometimes  observed  in  contiguous  portions  of 
the  rock. 

That  which  is  called  free-stone  is  chiefly  calcareous, 
but  it  is  oflcn  compounded  of  calcareous,  silicious,  and 
argillaceous  materials,  and  it  has  obtained  its  name 
from  the  facility  wiih  which  it  may  be  wrought.  The 
best  is  that  which  comes  from  the  Island  of  Portland, 
which  has  the  quality  of  resisting  corrosion  from  expo- 
sure to  the  air.  It  has  been  in  great  request  in  England 
since  Sir  Christopher  Wren  employed  it  in  the  numerous 
edifices  which  he  raised  after  the  fire  of  London,  and  it 
is  used  in  almost  every  department  of  the  building  Art. 

The  Island  of  Purbeck  furnishes  a  species  of  stone, 
composed  of  marine  remains  cemented  by  calcareous 
spar.  It  is  harder  than  Portland-stone,  and  conse- 
quently less  easily  wrought ;  being  inferior  to  granite, 
it  is  less  frequently  employed,  and  chiefly  for  paving  the 
foot-paths  of  streets. 

A  similar  kind  of  free-stone  is  that  obtained  from 
Bath  ;  it  is  much  used  for  ornamental  work,  being  soft 
when  obtained  from  the  quarry,  but  becoming  harder 
when  it  has  been  for  some  lime  exposed  to  the  air. 

Fire-stone  is  a  soft  kind  of  free- stone,  obtained 
lurgely  from  Ryegate,  in  Surrey ;  it  has  the  property 
of  resisting  the  action  of  fire,  and,  therefore,  is  very  fit 
for  the  interior  of  fire-places,  but  it  is  not  employed  for 
any  other  purpose. 

In  choosing  stone  for  building,  that  is  to  be  preferred 
which  is  best  capuble  of  resisting  compression,  which 
does  not  splinter  by  the  action  of  frost  or  fire,  and  is 
not  liable  to  decomposition  by  the  air.  Granite  and 
marbles  should  be  employed  as  soon  as  possible  after 
extraction  from  the  quarry,  because  then  they  may  be 
cut  with  less  difficulty  ;  but  the  softer  stones  should  be 
tried  by  exposure  to  the  air  for  a  considerable  time  be- 
fore they  are  used,  in  order  that  their  quality  may  be  as- 
certained, and  that  they  may  b«^  perfectly  consolidated. 

Stone  in  the  quarry  is  disposed  in  strata  parallel  or 
oblique  to  the  horizon  ;  and  it  has  been  observed,  that, 
when  employed  in  buildings,  it  should  be  placed  in  the 
same  situation  with  respect  to  the  horizon  that  it  occu- 
pied in  the  quarry,  being  then  best  capable  of  resisting 
compression. 
Biickf.  Bricks   have  been  employed  in  building   from   the 

earliest  times,  either  burned  or  unburned  ;  and  the  ge- 
nerality of  their  use  is,  no  doubt,  to  be  ascribed  to  the 
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facility  with  which  they  are  formed.  Experience  only 
can  show  what  kind  of  clay  makes  the  best  bricks ;  it  > 
should  be  very  adhesive ;  stones  and  mud  should  be  care- 
fully taken  from  it ;  it  should  be  well  worked,  with  little 
water,  and  mixed  with  ashes  or  sand.  The  best  bricks 
give  an  acute  sound  when  struck;  they  sboald  not 
change  colour  when  immersed  in  water,  and  they  should 
suffer  no  alteration  after  being  exposed  during  winter  to 
the  frost  The  heavier  ones  should  be  employed  ibr 
foundations,  and  the  harder  and  lighter  for  winrka  above 
ground. 

Tiles  are  manufactured  in  a  way  similar  to  bridu,batT 
of  a  better  material,  and  their  forms  are  various.  Those 
called  plane  tiles  are  rectangular,  10]^  inches  loog^  ^ 
iuches  broad,  and  ^  inch  thick;  and,  when  placed  on  the 
roof  of  a  building,  they  are  held  in  their  places  by  pegs 
which  pass  through  two  holes  in  the  tiles  and  betweea 
the  laths.  Ridge  tiles  are  nearly  hemicylindrical,  13 
inches  long,  and  il  inches  diameter,  and  they  are  plaosd 
along  the  horizontal  and  oblique  ridges  of  roofs.  A 
coarse  kind  called  pan-tiles,  the  surface  of  which  is  a 
curve  of  contrary  flexure,  is  employed  for  the  ooverinf 
of  sheds  and  other  roofs  of  small  elevation.  Plam  tiles 
of  two  different  sizes  are  employed  for  paving^,  and  the 
larger  of  the  two  is  1  foot  square,  and  I^  inch  tfakk. 

Slate  is  a  species  of  stone  of  a  blue  or  purple  coloiir,  Sti 
which  is  split  in  laminseof  small  thickness  and  of  various 
sizes,  from  1  foot  square  to  3^  feet  long  and  8}  feet 
wide.  When  employed  for  the  cover  of  a  roo^  thejaiS 
placed  over  a  bed  of  flat  boards,  and  are  kept  in  tlnir 
places  by  copper  nails  passing  through  holes  drilled  for 
the  purpose.  Next  to  copper  and  lead,  they  fona  the 
most  durable  cover  for  roofs ;  but,  in  this  situation,  tbej 
should  be  of  a  kind  which  will  not  readily  imbibe  vstar, 
because  the  water  rots  the  boards  under  them.  Shies 
are  also  employed  for  paving. 

Lime  is  formed  from  limestone  or  chalk,  by  expoeiiif  ti"< 
those  materials  to  a  red-heat  in  kilns,  when  the  carfaoaie^ 
acid  is  drawn  off*  and  the  lime  remains  pure.    Upon 
being  wetted  it  readily  falls  to  powder  ;  this  is  psned 
through  a  sieve  or  screen  of  wire,  and  the   finer  put 
being  mixed  with  sand  and  water,  constitutes  the  mortir 
employed  in  building,  which  becomes  hard  by  expOMire 
to  the  air.     When  the  mortar  is  made  sufficiently  fluid 
to  penetrate  the  materials  which  it  is  to  unite  together,  it 
is  called  grout.     The  sand,  which  is  a  crystallizalioo  of 
vitrifiable  earth  in  small  particles,  should  be  obtained 
from  natural  beds  in  the  earth,  or  from  the  bed  d  s 
river ;  it  must  be  free  from  clay  or  mud,  and  the  particles 
should  be  bounded  by  angular  surfaces.     Wboi  works 
are  to  be  under  water,  a  different  sort  is  required,  and 
that  called  Parkers  cement  seems  to  answer  the  purpose 
best,  as  it  hardens  quickly  both  in  air  and  water;  it  is 
obtained  by  burning  a  sort  of  limestone  found  in  the 
Isle  of  Sheppcy. 

Oak  is  used  in  building  for  beams  and  joists,  for  door  Oik. 
and  window-frames,  and,  when  cut  in  planks,  for  sisin 
and  lining  the  sides  of  rooms ;  and  on  account  of  its 
strength  and  durability,  it  is  preferable  to  every  otbcf 
kind  of  timber ;  but  its  most  important  application  is  in 
ship  building.  The  name  of  wainscot  is  given  to  s  sort 
of  oak  imported  from  Holland ;  this  is  softer  than  com- 
mon oak,  but  it  is  less  liable  to  warp  and  split.  Anothei 
kind  of  oak,  called  clapboard,  is  imported  from  Norway* 
but  both  of  these  kinds  are  less  used  in  England  now 
than  formerly.  In  the  choice  of  oak  trees,  those  the 
trunks  of  which  are  most  even  should  be  preferredi  si 


'elliiifii;a  in  the  Inmk  are  symptoms  of  decay  ;  when 
cut  drtwn,  the  bark  is  taken  oIF,  and  the  tree  laid  for 
^  some  time  in  water,  to  season^  before  it  is  squartfd  and 
cut  up. 

Three  kinds  of  fir  wood  are  chiefly  used  in  buildinnj ; 
one,  called  the  yellow  fir,  which  comes  from  Scotland, 
Norway,  and  the  shores  of  ihe  Baltic;  the  secnnd,  called 
spruce  fir^  is  a  native  of  Denmark  and  Norway,  but  it 

Ia3so  grows  in  the  Highlands  o*"  Scotland  ;  and  the  third 
is  the  American  ptne.  The  best  firs  which  are  brought 
to  Eng;land  are  those  of  Riga,  Memel,  and  Dantzic; 
and  the  deals,  or  wood  of  the  fir-tree  cut  into  jjlanks, 
are  imported  fmm  Norway,  Dantzic^  and  St,  Petersburg'. 
Tills  kind  of  timber  is  used  to  a  great  extent  for  parti- 
tions, for  lining  the  sides  of  rooms,  for  doors,  windows, 
and  the  like. 

Other  timbers  occasionally  used  in  England  are  ma- 
hogany, a  wood  from  the  West  Indies,  which  takes  a 
fine  polish,  and  is  chiefiy  employed  for  furniture,  but, 
sometimes,  for  doors,  rails,  and  the  like.  Wainnt,  which 
is  used  for  cabinet-work  and  gun-stocks.  Chestnut,  a 
wood  mueh  resembling"  oak,  and  employed  for  turnery 
ware  and  for  vessels  to  hold  water.  Ash»  which  is 
loiij*h  and  strnng,  but  decays  when  exposed  to  the  air. 
Kim  and  beech,  which  may  be  employed  for  piles  if  they 
remain  constantly  under  water.  Sundry  other  English 
woodf*  might  be  enumerated  as  applicable  to  many 
usettd  puf poses,  nnd  tlieir  growth,  on  this  account,  is 
deserving  of  encouragement. 

Cast-iron  is  now  much  in  use  for  building,  particu- 
larly for  roofs  of  houses,  bridges,  railings,  and  the  like; 
but,  in  works  of  magnitude,  the  changes  it  undergoes 
from  variations  in  the  temperature  of  the  air  are  so  con- 
siderable as  to  be  very  detrimental  to  the  stability  of  the 
edifice,  and  render  great  precautions  necessary  to  pre- 
vent accidents  ;  it  is  also  much  suhject  to  decomposi- 
tion by  the  air,  and  must  he  preserved  by  varnish  or 
paint. 

Wrought-iron  is  employed  for  bars,  hinges,  boll^s, 
icrews,  nnd  many  odier  purposes,  in  which  its  tenacity 
renders  it  most  useful  ;  but  tt  is  evident  that  its  good 
qualities  must  depend  upon  its  being  well  forged. 

Copper  is  employed  in  ihe  formation  of  cramps  for 
fitoneworki  because  it  resists  the  action  of  air  butter 
thati  iron.  When  alloyed  with  a  quantity  of  z  nc  equal 
to  one-third  of  its  weight,  it  forms  I  rass,  which  is  used 
for  the  handles  of  dt»or,<i,  locks,  drawers,  &.c. :  if  ihe 
qiiaotity  of  zinc  is  only  from  one- fifth  to  one- tenth  of 
the  copper,  the  mixture  forms  bronze  or  hell-metal, 
which  is  used  for  statues,  bells,  cannon,  &c.  Copper  iti 
the  form  of  sheets  is  a  very  durable  covering  for  the 
Tooh  of  buildings,  to  which  purpose  it  is  frequently 
applied. 

Lrcad,  when  reduced  to  the  fbrm  of  sheets,  is,  also, 
much  used  as  a  covering  for  buildijigs,  and  as  a  lining 
for  cisterns,  aitd  is  bent  or  cast  in  the  fi>rm  of  pipes  for 
the  conveyance  of  wtiler  It  is  not  much  corroded  by 
the  action  of  tfie  air,  and  it  is  not  at  all  altered  by  pure 
water,  but  if  the  water  contains  any  salint;  particles,  a 
trust  is  formed  on  the  surface  of  the  lead  exposed  to  it* 
The  sheet-lead  is  either  cast  at  once  of  the  required 
thickne&s,  or,  after  casting,  reduced  by  pressure  between 
roHers;  and  the  latter  kind,  which  is  called  milled  lead, 
is  now  generally  preferred.  For  a  more  detailed  account 
I  of  the  materials  employed  in  building,  see  Gwill's 
I       UudimenU  of  Archittciure, 
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The  fbundatJons  of  a  building  should  he  laid  upon  a  Precantmnf 
bed  of  great  solidity,  and  if  the  natural  ground  is  not  lu  lj»i"l't'ng 
sufficiently  tirnn  artificial  means  must  be  employed  to  *^"  * '^*^  * 
make  it  sti.     If  the  building  is  to  be  raised  on  a  rock, 
it  will  he  necessary  to  ascertain  whether  there  are  any 
cavities  below  the  surface  which  may  render  it  incnpa- 
ble  of  supporting  the  weight  of  the  walls  ;  if  so,  piers 
must  be  built  in  the  cavities,  and  arches  turned  between 
them  to  increase  its  strength  ;  and,  before  the  founda- 
tions are  laid,  the  surface  of  the  rock  must  be  rendered 
rough,  if  not  so  naturally,  in  order  that  the  mortur  may 
insinuate  itself,  and  unite  the  rock  with  the  masonry 
placed  upon  it. 

Gravel  alfords  a  support  nearly  equal  to  rock,  and  it  on  gravel, 
may  be  built  upon  with  safety.  If  cellars,  vaultjj,  or 
other  subterranean  aparlmenls  are  to  be  formed,  the 
whole  interior  below  ground  must  be  excavated  ;  but, 
if  not,  trenches  only  are  dug  where  the  walls,  both  inte* 
rinr  and  exterior,  are  to  be  built ;  the  bottoms  ot  these 
trenches  are  to  be  in  one  horizontal  plane,  unless  the  sur-i* 
face  of  the  ground  l>e  considerably  inclined  to  the  hori* 
zon,  in  which  case  ihey  must  be  formed  in  portions,  with 
horizontal  beds  like  steps,  one  lower  than  another. 

Vitruvius  and  Palladio  recommend  lliat  the  breadth 
of  the  foundation  at  bottom  should  be  equal  to  double 
its  breadth  at  the  level  of  the  gronnd  ;  in  modern  prac- 
tice the  diliereuce  between  the  two  is  not  so  great,  but 
it  is  evident  that  this  must  depend  on  the  height  of  the 
edifice  and  the  quality  of  the  ground.  The  depth  of  the 
foundation  is  also  variable,  but,  generally,  one-sixth  of 
the  height  of  the  edifice. 

In  good  ground,  sleepers  are  laid  two  feet  asunder 
across  the  trench  ;  the  intervalsareiilled  with  dry  stone, 
and,  over  these,  is  a  floor  of  planks  in  the  direction  of 
the  trench.  Upon  this  the  first  courses  of  stone  arc 
laid,  without  mortar,  because  the  lime  will  corrode  the 
wood  ;  but  the  next  courses,  whether  of  stone  or  brick^ 
should  be  disposed  with  regularity  and  well  bonded 
together.  Whatever  precautions  are  used  with  the  foun- 
dations of  the  outer  walls,  the  same  should  be  used  with 
those  of  ihe  interior  walls,  that  they  may  all  settle 
equably ;  and,  for  the  same  reason,  the  foundations 
should  all  be  executed  at  the  same  time. 

In  building  upon  clay,  the  hesL  mctliod  is  to  level  it  oacliy, 
and  lay  down  a  horizontal  grating  of  timber  rather 
broader  than  the  intemled  foundation  ;  the  intervals  may 
then  be  filled  with  bricks,  mortar,  and  the  like,  over 
which  boards  may  be  placed  and  nailed  to  the  grating* 
The  walls  are,  afterward,  to  be  raised  above  the  boarding 
as  before. 

When  a  sulistratum  consists  of  sand,  common  earth,  on  sand,  or 
or  mursh,  it  will  be  necessary  to  drive  piles  vertically  on  aroirsh, 
into  it  till  they  reach  the  solid  groiind  ;  their  tops  are 
then  cut  otf  in  a  horizontal  plane,  and  ou  them  is  laid  a 
grating  of  timber  as  before,  above  which  tiie  edifice  is 
raised.  Where  the  subbiratum  is  marshy,  or  otherwise 
defective,  and  a  great  weight  is  to  be  supported  ou 
columns,  the  tidl owing  method  lias  been  adopted.  A 
hole  was  dug  at  the  plare  where  the  column  was  to 
stand,  and,  into  it,  u  quantity  of  gravel  was  thrown  to 
the  depth  of  three  feet  ;  on  this  was  laid  a  block  of  stdid 
stone,  which  served  to  support  a  pedestal  of  brick workt 
the  upper  surface  of  which  was  on  the  level  of  the  ground, 
and  the  colunm  was  placed  above  the  whole. 

a  1 
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The  foundation  walls  at  the  angles  of  building^s  should 
be  thicker  than  in  other  parts,  and  additional  precau- 
tions should  there  be  taken  to  render  the  bearing  secure, 
because  a  failure  would  be  attended  with  more  serious 
consequences  at  the  angles  than  dsewhere.  An  interest- 
ing account  of  the  means  taken  by  Sir  Christopher  Wren 
to  secure  one  of  the  angles  of  St«  Paul's  Cathedral  is 
given  in  the  PareniaHa, 

Foundations  may  be  laid  in  water  by  throwing  into  it 
stones  and  cement^  in  successive  beds^  with  a  slope  on 
each  side,  the  base  of  which  is  equal  to  its  height,  till  the 
mass  rises  above  the  surface  of  the  water  ;  and,  iu  tbia 
manner,  the  Breakwater,  at  Plymouth,  was  formed.  Fre- 
quently, in  building  the  piers  of  bridges,  caissons  or 
cofiers  of  wood  are  moored  over  the  place  where  the 
pier  is  to  stand  ;  the  building  is  begun  within  the 
caisson,  and  the  weight  of  the  material  causes  the  latter 
to  sink  on  the  spot  prepared  for  i^  by  levelling  the  bed 
of  the  river.  When  the  work  has  been  raised  above  the 
level  of  the  water,  the  sides  of  the  caisson  are  removed 
and  the  piers  remain*  But  the  most  secure  way  is  to 
enelose  a  certain  part  of  the  river  within  a  coffer-dam 
formed  by  double- sheet-piling :  the  space  between  the 
vows  of  piling  is  filled  up  with  bricks  or  some  other  nw- 
leriaJ,  and  the  whole  rendered  water-tight;  then,  the 
water  being  thrown  from  the  interior  by  engines,  the 
work  may  be  effected  as  on  dry  land. 

After  the  foundations  have  been  established,  the  walla 
should  be  raised  above  them,  in  vertical  positions,  by 
which  alone  they  can  have  the  required  stability  ;  their 
thickness,  however,  should  diminish  upward,  both  from 
motives  of  economy  and  to  lessen  tlM  pressnre  on  the 
parts  below.  No  part  of  the  wall  should  have  a  false 
bearing ;  a  pier,  for  ejcample,  should  never  be  placed 
over  an  aperture,  and,  moreover,  vertically  under  the 
windows  or  other  apertures ;  inverted  arches  should  be 
formed  below  the  ground,  in  order  that  the  pressure  of 
the  walls  on  the  ground  immediately  under  them  may 
be  dimirished  by  throwing  some  of  it  on  the  intermediate 
parts. 

The  lower  courses  of  masonry  in  a  stone  wall  should 
consist  of  large,  rectangular  blocks,  each  of  which 
should,  if  possible,  extend  quite  througrh  the  thickness 
of  the  wall ;  or,  if  stones  of  suiiicient  length  cannot 
he  obtained,  they  should  be  placed  so  that  their 
long  and  short  sides  should  be  presented  alternately 
to  the  front ;  and  the  vertical  line  of  junction  of  every 
two  stones  in  one  course  should  fall  over  the  middle  of 
a  stone  in  the  next  lower  course.  This  is  called  break- 
ing joints  and  it  gives  a  better  union  to  the  whole  system 
of  masonry  in  the  building 

That  which  is  known  by  the  name  of  EnglM  htmi^ 
and  was  formerly  much  used  m  this  Country,  consists 
in  disposing  the  bricks  so  that  those  in  the  alternate 
courses  have  their  longest  sides  parallel,  and,  in  the 
intermediate  ones,  perpendicular  to  the  front  of  the  wall ; 
all  the  bricks  have  their  broadest  fiu:es  placed  horizon- 
tally, and  by  these  dispositions  it  was  intended  to  bind  the 
materials  well  together  in  the  directions  of  the  length, 
breadth,  and  height  of  the  building.  But  the  method  now 
employed,  which  is  called  Flemish  bond,  consists  in 
placing  them  in  horizontal  courses,  with  the  largest  suil 
face  downwards  as  before ;  but  in  each  course,  on  boUi 
foces  of  the  wall,  the  bricks  have  their  lengths  alternately 
coincident  with  and  perpendicular  to  the  face,  and  are  so 
amnged  that  in  one  face,  the  headen,  or  those  the  ends  of 
which  are  presented  to  Uie  front,  are  opposed  latlM  other 


face  to  the  ttntchen^  or  those  the  long  sides  of  which  we 
in  front ;  the  intervals  are  filled  with  whole  or  portion  v 
of  briclcs  according  to  circumstances..  A  similar  arrange- 
ment takes  place  in  the  different  courses,  and  care  is 
taken  to  break  joint  in  all  cases.  It  is  evident  thai  tfie 
method  which  aflbrds  the  greatest  number  of  brickst  ti» 
lengths  of  which  are  in  the  direction  of  the  length  of  the 
wall,  will  form  the  best  bond  longitudinally;  ami  thai 
which  affords  the  greatest  number,  the  lengtiis  of  which 
coincide  with  the  thickness  of  the  wall,  will  form  the  best 
bond  in  that  direction :  and  it  may  easily  be  ahown  that 
the  Flemish  bond  has  the  advantage  in  the  fonoer  cmi^ 
and  the  English  bond  in  the  latter. 

The  thickness  of  brick  walls  is  made  ta  depend  chidjf  S( 
upon  their  heigiit  \  but,  where  they  have  only  to  n^  *< 
tain  their  own  weight  vertically,  less  will  suffice  thai 
when  they  have  to  support  arches  or  roofo  which  may 
exert  a  lateral  thrust.  The  angles  at  which  two  wdk 
unite  should  be  well  strengthened,  and,  in  nsbbkwei^ 
those  parts  should  be  formed  of  squared  stone  in  snhr 
to  give  beauty  and  firmness  to  the  builfling 

When  the  walls  are  high,  the  thtckness  mpmm6  k 
usually  diminished  at  intervals  by  offiwts  like  steps;  in 
houses,  this  is  usually  done  on  the  interior  face  only.hirt 
it  would  be  better  to  have  it  done  both  on  the  intcfiar 
and  exterior  foces,  and,  to  avoid  any  indegaace  of 
appearance,  in  the  latter  situation  it  may  ha  conetsM 
by  omsments. 

Beams  of  timber  are  placed  longitudinaUy,  at  ill*'  Ba 
Tals,  either  in  the  centre  of  the  wall  or  dose  Is  its  ha 
interior  sarfiice ;  the  former  situation  seems  the  sMt 
proper  for  increasing  the  tenacity  of  tha  bri^woA 
but  the  latter  is  more  convenient  when  the  \ 
are  to  be  lined  with  wood.     In  the  other  caae^ ' 
plugs  must  be  inserted  in  the  walls,  in  proper 
that  to  these  the  wainscotting  may  be  nailed;. 

The  eonstniction  of  simple  arches  ha:vingr  been  nii^ 
ciently  described  under  Bridge,  in  our  MueeUmmm 
Divifion^  it  will  be  only  necessary  here  to  add  adiort 
account  of  some  other  kinds  of  vaults  which  am  ocfl^ 
sionally  employed  in  edifices,  and  chiefly  ia  parti  bche 
the  level  of  the  ground. 

Groined  vaults  may  be  imagined  to  be  prodneed  hf  Gid 
the  hemicylindrical  vaults  covering  two  galleries  wfaidi  ^ 
cross  each  other  at  right  angles ;  and,  if  both  afs  of 
equal  magfuitude,  the  curved  sides  of  the  vaults  wiB 
form,  by  their  intersections,  four  elliptical  ridges,  wbidk 
converge  to  a  point  over  the  centre  of  the  s<|nare  OMde 
where  the  galleries  meet  each  other. 

It  is  evident  that  in  the  ordinary  way  of  hoildiBg  tfah 
kind  of  vault,  it  is  supported  entirely  by  the  intertte- 
tions  of  the  courses  of  masonry  in  the  lateral  vaaks,  ai 
that  these  intersections  form  ribs  which  rest  oa  the 
four  angles  of  the  walls  or  piers ;  the  dimensions  sf  the 
ribs  are  limited  by  the  thickness  of  those  vaults,  wM 
cannot  be  considerable,  and  their  strength  is  dimisisbcd 
by  the  oblique  manner  in  which  the  stones  or  bri^ 
are  cut  at  the  salient  angles  of  the  ribs.  Hence  W 
species  of  vault  seems  to  be  the  weakest  of  all  esiw- 
ings,  and  ought,  of  course,  to  be  employed  only  wlie« 
there  is  a  necessity  of  having  both  direct  and  lattill 
communications  through  the  interior  of  a  building. 

To  procure  additional  strength  in  this  kind  of  nnSB'Jtf 
ing.  Mr.  Tappen  proposes  to  cut  off  the  salient  ■"S^^jJ 
of  the  piers  in  vertical  planes  parallel  to  the  diagontb 
of  ihe  vault,  and  to  raise  from  the  tops  of  the  piers  ta9 
diagonal  ribs  equal  in  breadth  to  the  oblique  face  thos 
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lormed  cm  the  pier,  and  of  amy  coiiTenient  thickness ; 

the  Interal  arches  which,  in  this  cnnRlruction^are  Bmuller 
than  tho^e  of  the  comtnou  g^roined  vault,  arc  united  with, 
and  borne  by  the  riliB,  and  the  latter^  inf^ead  of  bein^ 
the  weakest  part  of  the  vanft,  may  be  now  as  slronsf"  as 
the  rest.  The  extremities  of  the  arches  between  the  ribs 
arc  made  to  meet  the  sidts  of  tlie  latter,  at  fotir  inches 
irom  their  fuces,  by  whicli  means  the  oblique  cutting  of 
the  bricks  at  the  anii^les  is  avoided* 

As  the  area  of  a  transverse  section  of  those  dianfonal 
fibs  may  be  easily  made  two,  or  even  three  times  ns 
great  as  that  of  the  intersection  of  the  lateral  arches  of 
the  common  groinefi  vault ;  it  is  evident  that  the  slrenirih 
ef  the  vault  proposed  by  Mr.  Tappen  may  be  made  to 
exceed  that  of  the  other  in  the  same  proportion.  We 
may  add  that  the  new  method  presehts  crreater  facility 
df  construction  than  the  old,  and  it  is  probable  that  the 
TiLult  h  not  inferior,  in  power  of  siipportio";  weights, 
to  that  the  form  of  which  is  hemicylimlrical, 

Where  an  extensive  area  is  covered  with  a  ceiling-  of 
stone  or  brickwork,  a  system  of  groined  arches  becomes 
absolutely  necessury ;  these  must  be  supported  on  piers» 
and  in  order  to  adbrfi  more  room  and  lake  off  the  corners^ 
which  are  liable  to  be  di^stroyed  by  accidents,  the  piers 
shonld  be  of  an  oclaiir*;nlar  form  :  vast  ran  f^fcs  of  arcades 
thus  formed  and  supported  are  to  be  seen  in  the  sub- 
terranean parts  of  the  wa rehouses  at  the  London  Docks. 

A  different  kind  of  p^roined  vault  has  been  formed  by 
fbnr  portions  of  cyVindcrs  rising'  from  a  F^quare  base, 
joined  together  in  four  ridg^es  salient  towards  the  exte- 
rior, and  meetinj^  at  the  apex  of  the  vault ;  this,  which 
is  called  a  cloister-vatdt»  was  employed  in  Gothic  and 
Saraceaic  Architecture;  and  the  dome  of  the  Cathedral 
at  Florence  is  formed  on  the  same  principle,  but  the 
cylindrical  portions  ore  raised  on  the  sides  of  an  octa* 
^onal  base. 

When  a  superstructure  is  to  be  raised  over  the  ren- 
trant  angle  between  two  wails  which  meet  each  other,  a 
vault  in  the  form  of  a  portion  of  a  c<me  is  consfnicted 
for  its  support ;  the  vertex  is  placed  in  the  line  of  inter- 
section,  and  the  semicircular  base  of  the  half  cone  is  in 
a  vertical  plane  passinn;  throui^h  the  outward  extremities 
of  the  walls.  These  are  called  trumpet- vaults,  and  they 
were  formerly  constructed  for  the  support  of  buildings 
over  the  reutrauL  angles  formed  between  the  faces  of  a 
bridge  and  its  projecling  piers.  Vaults  of  this  kind, 
but  of  an  elliptical  form,  are  much  more  appropriately 
employed  hi  supporting  the  landing-places  on  the 
chiding  stairs,  at  some  of  the  warehouses  before  men- 
tioned. 

Domes  are  most  conveniently  constructed  on  circular 
bases,  for  then  their  vertical  pressure  is  equally  sup- 
ported at  every  point,  and  the  voussoirs  in  each  hori- 
zontal course  are  all  of  the  same  form  and  equal  mag- 
nitude^  A  dome,  having  all  its  parts  in  perfect  equili- 
brium, might  be  constructed  by  giving  such  a  form  to 
its  vertical  section,  that  the  vertical  weight  of  a  stone 
in  anyone  horizontal  course,  combined  with  the  oblique 
pressure  of  all  above,  may  produce  a  force  acting  in  the 
direction  of  the  next  conrse  below  ;  but  a  dome  of  this 
fonn  would  be  one  of  the  weakest,  as  well  as  the  least 
degant,  whereas,  if  the  curve  line  formed  by  tlie  vertical 
section  were  made  to  fall  between  the  axis  and  the 
cur\*e  of  equilibration,  the  pressure  of  the  upper  horizon- 
tat  courses  would  tend  to  force  the  lower  courses  towards 
the  axis;  this  taking  place  ecpiallyroiuid  all  the  circum- 
ference of  any  horizontal  course^  the  effect  would  be  to 


keep  all  the  stones  in  that  course  more  firmly  tog^her 

than  if  such  pressure  had  not  existed.  All  domes  hi-  ^ 
therto  constructed  have  this  character*  but  the  cone 
between  the  two  domes  at  the  Cathedral  of  St,  Paul  pos 
sesses  it  in  a  greater  degree  than  any,  the  Ibrms  of  wjiich 
are  convex  towards  the  exterior ;  they  exert,  ho wever» 
considerable  thrust  horizontally  round  the  base,  and* 
hence,  it  has  been  found  necessary  to  slrengtiieu  them 
by  iron  hoops,  as  we  have  stated,  in  speaking  of  the 
domes  of  St,  Peter's  and  St.  Paurs. 

VV'hen  a  dome  is  to  be  raised  over  a  space  en- 
closed by  four  walls  at  right  angles  to  each  other,  the 
rentraiit  angles  of  the  walls  are  filled  up  by  pendentivea, 
as  formerly  described,  the  surfaces  of  which  coincide  with 
that  of  a  spherical  zone  inscribed  Itetween  the  walls ; 
the  tops  of  these  pendentives  form  a  horizontal  circle, 
upon  which  either  the  dome  itself,  or  the  cylindrical  wall 
which  is  to  support  it,  is  erected. 

Domes  of  timber  are  generally  constructed  on  the 
same  principle  as  lrus?*ed  roofs,  and  the  curved  ribs  am 
disposed  in  vertical  planes  passing  through  the  axis.  The 
boldest  piece  of  carpentry  known  was  the  old  dome  of 
the  Halle  du  Bled,  at  Paris,  the  fnnn  of  whicfi  was  hemi- 
spherical and  its  diameter  200  feet ;  each  rib  was  formed 
of  p!anks  9  feet  long,  13  inches  thick,  and  3  inches 
broad,  placed  three  tf^ether  in  the  direction  of  their 
breadth,  and  connected  horizontally  at  ditrereul  distances 
by  pur  lines  and  iron  straps,  which  formed  hoops  to  the 
whole.  This  roof  was  destroyed  by  fire,  and  it  has  been 
since  replaced  by  a  dome  of  iron,  of  which  each  rib  is 
composed  of  frames  disposed  in  a  vertical  plane,  and 
every  two  connected  together  by  simple  bars;  the  whole 
IS  covered  with  sheet  copper. 
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CHAPTER  XUI 
Modern  Archikciure  in  the  East. 

Lillle  sccoimt  of  the  Architecture  of  the  East  will  be 
required,  it  is  not  probable  thai  Asiatic  buildings  will 
atfbrd  many  subjects  for  iuiitation  in  the  Western  World  ; 
partly  from  the  dirterence  of  cUniate,  but  chiefly  from  the 
differences  in  the  manners  and  custom^  of  the  people; 
and,  perhaps^  copies  of  them  w  ill  never  be  executed  in 
Europe,  except  to  gratify  the  fancies  of  amateurs.  The 
taste  which  can  be  pleaded  will)  an  imitation,  in  plaster, 
of  the  massive  edifices  of  Egypt,  may  lead  some  one  to 
erect  a  cottage  resembling  a  Turkish  Mosque,  or  n 
Chinese  Pagoda. 

From  the  time  that  the  Empire  of  the  Saracens  wad 
at  its  height,  to  tljisday,  a  style  of  Architecture,  similar 
to  that  which  we  find  in  the  MoHque  at  Cordi>va,  and 
in  the  Alhamra,  bus  prevailed  in  the  edifices  of  the 
Mohammedans.  These  are  generally  covered  by  cupcdas, 
and  at  the  angles  arc  slendtr  minarets  or  turrets,  from 
the  tops  of  which,  when  the  building  is  appropriated  to 
Religious  purposes,  the  I  ma  urns  call  the  Faithful  to  their 
devotions.  The  Mosque  erected  at  Constantinople,  by  Mofqaeof 
Sultan  Achmet,  in  1610,  may,  perhaps,  be  considered  ^"||^^^ 
as  the  best  specimen  of  the  Mohammedan  Religious 
edifices  of  comparatively  recent  date :  in  its  plan,  it  bears 
considerable  resemblance  to  the  Basilican  Churches  of 
Constantiue,  and  its  roof  is  evidently  copied  from  that 
of  Sancta  Sophia. 

3  I  2 
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Architee-  The  whole  buiUing  is  formed  on  a  reetan^lar  plan, 
^  ^^  ^the  longfcst  side  of  which  is  270  feel,  its  shortest  155 
^^^^'^^^  feet,  and  the  heiprfit  of  the  containing  walls  37  feet  It 
18  divided  into  two  equal  squares,  of  which  the  first, 
within  the  entrance,  is  a  court  open  to  the  sky,  in  the 
centre,  but  surrounded  by  a  covered  corridor,  with 
arcades  towards  the  interior,  and  in  the  roof  of  the  cor- 
ridor on  each  side  of  the  quadrangle  are  eight  small, 
hemispherical  domes.  The  second  quadrangle  constitutes 
the  body  of  the  building;  about  its  centre  are  four 
piers,  disposed  at  the  angles  of  a  square  of  60  feet,  and 
sup|)orting  semicircular  arches  with  pendentives ;  upon 
the  tops  of  these  is  a  cylindrical  wall  perforated  by  semi- 
circular-headed apertures,  for  the  admission  of  light ; 
and  above  the  wall  is  the  great  dome,  the  exterior  sur- 
face of  which  has  the  figure  of  a  bell,  and  whose  height, 
from  the  pavement  of  the  building  to  its  vertex,  is  8SI 
feet.  Between  the  four  piers,  are  formed  segmental  re- 
cesses, which  are  covered  by  half-domes,  the  crowns  of 
which  are  on  a  level  with  the  base  of  the  tambour  under  the 
central  dome.  In  each  of  the  angles  formed  by  the  four 
recesses  is  raised  a  slender,  octagonal  turret  to  the  height 
of  70  feet ;  and  at  each  of  the  four  angle3  of  the  paral- 
lelogram enclosing  the  whole  Mosque,  and  in  the  middle 
of  each  of  the  long  faces,  is  raised  a  minaret  120  feet 
high ;  it  stands  upon  a  square  pedestal,  and  is  divided 
by  two  small  platforms  into  three  cylindrical  portions,  of 
different  diameters,  and  above  the  uppermost  of  these 
is  a  spire  which  crowns  the  whole.  The  pavement  of 
the  Mosque  is  elevated  8  feet  above  the  ground,  and 
there  is  an  ascent  by  steps  to  the  entrance  doorway, 
which  is  crowned  by  an  arch  of  contrary  flexure. 

An  imposing  effect  is  produced  in  the  interior  of 
buildinprs  of  this  kind  by  the  tiers  of  vaults,  which 
rise  above  each  other  within  one  great  concave  sur- 
face, and  are  covered  with  the  utmost  profusion  of 
arabesque  ornament ;  and,  on  the  exterior,  the  light 
minarets  present  a  pleasing  contrast  to  the  large  mass 
formed  by  the  pile  of  domes  over  the  centre  of  the 
edifice. 
Civil  edi-  The  Turkish  dwelling-houses,  in  towns,  arc  lofty  build- 
ficesof  the  jnrrs  of  several  stories,  crowned  by  sloping  roofs  with 
bold  projecting  eaves,  and  have  very  much  the  appear- 
ance of  the  houses  in  Italy.  Some  are  built  entirely  of 
timber,  with  verandas  in  front,  and  others  have  the  lower 
parts  of  brick,' and  the  upper  of  wood ;  the  roofs  are 
covered  with  tiles. 

Elegant  specimens  of  Turkish  Architecture  are  seen 
in  some  of  the  Fountains  at  Constantinople ;  one  of 
the  finest  is  of  a  square  figure  on  the  plan,  and  is 
flanked  by  four  towers,  each  of  which  presents  three 
sides  of  a  hexagon  towards  the  exterior,  and  is  oma* 
mented  with  columns  at  the  angles.  At  the  top  of  the 
building  is  a  broad  entablature,  with  a  great  projecting 
roof,  the  angles  of  which  are  cut  to  correspond  with  the 
forms  of  the  towers  and  columns.  Above  the  centre  of 
the  roof,  and  over  each  tower,  is  a  polygonal  tambour 
co\ered  with  a  cupola,  and  terminated  by  a  small  g^lt 
spire.  The  doorway  is  crowned  by  a  pointed  arch,  above 
which  is  an  inscription  in  gilt  letters ;  and  the  entabla- 
ture is  highly  enriched  with  dentels  and  diamond 
figures  in  relief. 

In  the  facade  of  the  Khan  at  Damascus  is  a  pointed 
arch  with  three  polygonal  columns  on  each  side;  the 
shafis  of  these  are  crossed  by  zig-zag  grooves,  and  the 
capitals,  which  are  very  tall,  are  ornamented  with  long, 
pointed  leaves,  like  those  on  some  of  the  Egyptian  co- 
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lumns.  On  each  side,  are  niches  with  trefoil  headg,  and 
above  these,  are  small  circular  windows  enriched  with  ^ 
ornaments.  Over  the  door  is  a  flat,  segmental  arch,  ^ 
and  above  this  is  a  perforation  of  a  similar  ibrm,  boi 
inverted.  Between  the  horizontal  string  above  the  door 
and  the  soffit  of  the  arch  is  a  mosaic-work,  represent* 
ing  the  interior  of  a  dome.  The  oblique  faces  of  the 
voussoirs,  instead  of  being  planes  tending  to  the  centn 
of  the  arch,  as  is  universally  the  practice  in  Europe^ am 
cut  in  mouldings  forming  deep  notches  and  high  pro- 
jections, which  are  fitted  to  corresponding  projections 
and  notches  in  the  contiguous  voussoirs.  Hiis  practice 
which  is  very  common  in  the  East,  and  seems  to  haw 
been  borrowed  from  the  ancient  Arabian  ArchitedoR^ 
has,  no  doubt,  arisen  from  a  desire  eflectually  to  pfS' 
vent  the  voussoirs  from  getting  out  of  their  places.  In 
Europe,  better  notions  are  entertained  of  the  stabililf 
of  the  arch,  and,  in  our  buildings,  the  mutual  pressnns 
of  the  great  blocks  of  stone  we  employ  would  pre* 
sently  cause  the  destruction  of  all  such  mouldings. 

The  modern  Palaces  of  Persia  are  rectangular  bofldk  Fh 
ings  with  flat,  projecting  roofs,  and,  in  general,  they  have  ^ 
few  pretensions  to  elegance  of  desigpi.  In  the  centre  k 
a  lofly  hall,  open  in  front,  and  its  roof,  which  consthalii 
part  of  the  general  roof  of  the  edifice,  is  supported  bf 
wooden  pillars  of  square  or  octangular  forms,  patnlet 
and  gilt,  and  with  capitals  resembling  inverted  finili 
of  pyramids.  The  dwelling  apartments  are  on  eaehade 
of  the  hall ;  on  the  wings  are  rooms  for  senraals,  jsd 
for  the  reception  of  bagg^g^e,  and  the  entrances,  windawii 
and  other  apertures  are,  generally,  covered  with  pointed 
arches  in  the  Gothic  style.  Tliis  feature  seems  now  Is 
prevail,  in  the  East,  to  as  g^reat  an  extent  as  it  oneepi^ 
vailed  in  Europe ;  and  with  similar  modificatioosv  bcist 
composed  of  two  simple  arcs  of  circles,  or  two  earmm 
contrary  flexure,  and,  frequently,  having  the  sides  cot 
to  form  several  cusps  towards  the  centre. 

The  houses  of  the  common  people  are,  genenIVy, 
square,  built  of  stones  or  sun-dried  bricks,  with  flat 
roofs  of  timber,  where  that  material  is  suffideatly 
abundant ;  but  where  it  is  not,  the  roofs  are  formed  l^ 
small  brick  domes,  which  cause  a  villug^e  to  appetr,  id 
a  little  distance,  like  a  cluster  of  bee-hives. 

According  to  M.  Toumefort,  the  Caravanserais,  nr 
places  for  the  public  reception  of  travellers,  consist  of  i 
number  of  apartments,  each  about  8  feet  square,  with 
vaulted  roofs,  surrounding  a  great  quadrangular  eaekh 
sure,  and  elevated  about  4  or  5  feet  above  its  level 
The  chambers  are  without  windows,  and  receive  thtir 
light  only  from  the  door.  In  front  of  each,  in  the  inte- 
rior of  the  court,  is  a  small  vestibule,  about  4  or  b  feet 
deep,  of  the  same  breadth  as  the  chamber,  and  having 
a  chimney  on  one  side ;  and,  again,  in  front  of  these 
vestibules,  is  a  general  corridor,  before  which  the  horMS 
are  kept.  The  centre  of  the  court  is  occupied  by  a  da- 
tern  of  water,  sunk  in  the  ground. 

The  reign  of  the  Emperor  Akbar,  in  the  XVIth  ««•  J^ 
tury,  is  an  Epoch  from  which  may  be  dated  the  erec-  *■* 
tion  of  several  splendid  Palaces  and  Religious  edifkes, 
which  yet  remain  as  monuments  of  the  wealth  and  publie 
spirit  of  that  Monarch.  The  Palace  in  the  City  of  Agia 
is  situated  in  the  middle  of  a  large  area,  surrounded  bj 
colonnades,  and  having  six  entrances  adorned  with  as 
many  Triumphal  Arches.  In  front  of  the  principd 
building  are  two  Grand  Galleries,  ornamented  with  co- 
lumns of  white  marble,  with  bases  of  blue  g^nite,  and 
capitals  of  yellow  mica,  and,  about  it,  are  seven  smaller 
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Palaces*  Near  this  stands  the  Mosque  of  Akbnr,  the 
walls  of  which  are  of  red  granite»  and  were  covered  from 
top  to  bottom  Willi  ecold  plates.  In  the  same  Cily  were 
several  superb  Mausoleums,  avid  the  Mosque  of  Auren- 
zebe,  llie  roof  of  which  was  supported  by  more  than  one 
hundred  columns. 

The  famous  Observatory,  at  Be»ares,  was,  also,  a 
work  of  the  Emfiemr  Akbar,  Aceordinir  to  the  descrip- 
tion of  Sir  William  Baker,  it  is  au  assemblag^e  of  slone 
buildincjs  surrounding  several qiiadrHngulur  enclosures: 
on  the  top  of  one  is  a  terrace,  part  of  which  is 
covered  by  a  dome  of  masoi*ry  turning  on  a  pivot ; 
within  the  dome  are  placed  several  sloue  instruments 
for  Asftronomical  purposes,  among^  which  are  two  qua- 
drants 9  feet  2  inches  radius^  wtih  graduated  arcs  ; 
and  on  an  open  platform  is  a  gnomon  or  obelisk  20 
feet  hi|rh. 

Jjord  Vdentia  describes  the  houses  of  Ihis  city  as 
built  of  large  stones,  and  some  of  them  six  stories  In jrh^ 
the  reparation  of  the  stories  heinp:  disting-uished  on  the 
exterior  by  a  hand  of  ornamental  carved  work  ;  the 
roofs  are  flat,  and  serve  as  terraces  for  exercise,  and 
tlie  opposite  houses  on  each  side  of  the  streets  are  some- 
times united  by  Galleries. 

In  the  further  Peninsula  of  India,  where  the  low^er 
grounds  are  yearly  overflow^ed,  it  becomes  necessary  to 
build  the  hoy.ses  on  hi£i:h  pillars,  to  keep  the  floors  above 
the  surface  of  the  water  ;  and  this  seems  to  have  led 
to  an  almost  universal  adoption  of  thai  mode  of  build- 
ing.  The  houses  are  raised  from  the  ground  on  posts 
of  bamboo,  and  the  roofs  are  sliij:htly  covered  with 
thatch.  The  Sho^  Dagoon,  or  great  Temple  at  Ran- 
goon, iu  Ava,  is  described  by  Lieutenant  Alexander  as 
an  immense  edifice  of  a  pyramidal  form,  entirely  solid, 
and  about  330  feet  high ;  the  lower  [lart,  to  about  half 
the  height,  is  octagonal,  and  its  exterior  surface  is  cut 
ID  the  form  of  steps  about  the  whole  circumference; 
the  upper  part  is  in  the  form  of  a  bell,  and  ends  in  a 
spire,  on  the  top  of  which  is  a  sort  of  umbrella  of  open 
ironwork,  surmounted  by  a  vane  and  a  globe  of  glass* 
Round  the  base  of  the  edifice  are  many  small  pagodas  of 
similar  forms. 

Tlie  public  buildings  of  China  almost  invariably  con- 
sist of  a  number  of  apartments  or  cells  surrounding  a 
rectangular  area  ;  the  general  roof  of  these  buildings 
projects  beyond  the  wall  towards  the  court,  and  the  ex- 
tremity is  supported  by  a  colonnade  formed  of  wooden 
pillars,  standing  on  marble  bases.  Such  is  the  great 
Pagoda  at  Honking,  in  the  snbnrh  of  Conan  ;  its  interior 
area  is  590  feet  long  and  2&tJ  feet  wide,  and  this  is  sur^ 
rounded  by  cells  lor  two  hundred  Bnnzes,  which  have 
no  light,  except  what  is  obtained  from  the  doors,  The 
entrance  to  the  quadrangle  is  by  a  vestibule  in  the  middle 
of  one  of  the  short  sides,  and  at  each  angle  is  a  bnilding 
SO  feet  square,  for  the  residence  of  one  of  the  principal 
Bonzes*  In  the  middle  of  each  of  the  long  sides  is  a 
rectangular  area  surrounded  by  cells;  one  of  the  areas 
contains  tlie  kitchens  ami  refectories  ;  and  the  other,  ihe 
ha^pitals  for  animals  and  a  buryiui^ -ground. 

Iu  the  interior  of  the  grt-at  quadrangle,  arc  three  Pa- 
vilions, or  Pjigodas,  each  33  feet  square  on  the  plan, 
and  consisting  of  two  stories,  the  lowest  of  which  is  sur- 
rounded by  a  peristyle  of  twentj-fnur  columns  ;  each 
Pagoda  stands  on  a  basement  6  feel  high»  to  the  top  of 
which  there  is  an  ascent  by  a  flight  of  steps  on  each 
•ide,  and  all  the  tasementa  are  connected  together 
by  a  broad  wall,  of  the  same  height  as  the  basement. 


for  the  purpose  of  communicating  between  the  Pugodas  Pan  IV. 
without  descending  into  the  court.  The  roof  of  the  ^^— nt*^ 
peristyle  about  each  Temple  fs  of  a  concave  form 
on  the  exterior,  and,  at  each  angle,  the  projection  is 
curved  upward,  and  terminated  by  some  animal  figure: 
the  sides  of  the  upper  story  are  formed  by  woodeu  posts, 
between  which  are  open  frameworks;  round  the  foot 
of  this  story,  on  the  exterior,  is  a  balcony  with  a  rail  in 
front,  and  the  roof  is  similar  to  that  of  the  peristyle,  each 
angle  being  turned  up  and  ornamented.  All  the  build- 
ings are  covered  with  varnished  green  tiles. 

But  many  of  the  Pagodas  in  China  are  remarkable  Pagoda  at 
for  consisting  of  several  sturies  in  height ;  that  at  Nan-  Naaktu. 
kin,  which  has  been  described  by  M.  Le  Compte,  is  of  an 
octagonal  form  ;  the  length  of  each  face  an  the  plan 
is  15  feet,  the  whole  height  about  200  feet,  and  it 
consists  of  ten  stories,  each  smaller  than  the  one  below 
it.  The  whole  tower  stands  upon  a  basement  sur- 
rounded hy  a  covered  gallery,  and  Ihe  ascent  to  the 
platform  of  the  basement  is  by  steps  on  each  side ; 
in  each  face  of  the  lower  story,  are  three  semicircular- 
headed  apertures,  and  each  story  is  crowned  l>y  the 
usual  projecting  concave  roof,  the  edges  of  which  turn 
upward,  as  if  to  retain  the  rain-water.  The  lower  part 
of  the  wall  is  12  feet  tliick.  and  the  upper  part  S^  feet; 
its  exterior  is  faced  with  porcelain,  and  its  interior  en- 
riched with  Paintings,  The  walls  of  the  upper  stories 
are  pierced  with  niches  which  are  filled  with  Idols  sculp- 
tured in  bas-relief  and  gill;  a  cupola  is  placed  above 
the  uppermost  story,  and  from  its  top  rises  a  great  mast 
to  the  height  of  30  feet  above  the  top  of  the  tower.  The 
floors  are  of  planks  supported  on  great  beams  which 
extend  across  the  building,  atid  the  ascent  from  one 
story  to  another  is  by  small  staircases  with  high  and 
inconvenient  steps.  This  Pagoda  is  supposed  to 
have  been  built  about  four  hundred  years  since.  See 
pi.  xxi. 

All  the  Palaces  and  private  dwelling-houses  of  the  Th(j Palace 
Chinese  seem  to  be  constructed  nearly  according  to  one  »t  Pekio. 
plan  ;  even  the  residence  of  the  Emperor  himself  differs 
from  Ihe  others  only  in  being  more  extensive.  From 
Mr<  Barrow's  Account  of  Lord  Macartney  n  Embaxvj/, 
it  appears  to  be  a  vast  enclosure  of  a  rectangular  fi>rm 
surrounded  by  dovjble  walls,  between  which  are  ranges 
of  offices  covered  by  roofs  which  slope  down  towards 
the  interior.  The  included  area  is  occupied  hy  buildings 
not  more  than  two  stories  high,  jmd  forming  several 
quadrangular  courts  of  various  sizes,  in  the  centres  of 
which  are  buildings  on  platft^rms  nf  granite  5  or  6  feet 
high  ;  each  of  these  is  surrounded  by  columns  oC  wood 
supporting  a  projecting  roof,  turned  up  at  the  angles, 
as  usual :  one  of  these  buildings,  wliich  serves  as  a  Hall 
of  audience,  stands  on  a  platform,  like  the  rest,  and  its 
projecting  roof  is  supported  by  a  double  row  of  wooden 
columns;  the  intervals  between  the  columns  in  each 
row  is  filled  with  brickwork  to  the  height  of  four  feet, 
and  the  space  above  the  wall  is  occupied  by  a  lattice ^ 
work  covered  with  transparent  paper.  The  courts  are 
intersected  by  canals,  over  which  are  several  murble 
bridge?;;  the  gateways  forming  entrances  to  the  qua- 
drangles arc  adorned  with  marble  columns  on  pedes- 
tals, and  decorated  with  drngous  ;  and  in  the  courts  are 
pedestals  supporting  sculptured  lions  7  or  8  feet  high  ; 
at  the  angles  of  the  btiildings  surrounding  each  area  are 
formed  square  towers  two  stories  high,  and  crowned  by- 
Galleries. 

From  Sir  William  Chambers's  account  of  the  dwell- 
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Arckit«c«  in^oQses  of  the  raerdiants  at  Canton,  they  seem  to  be 
Jf^  ^  in  the  form  of  a  long  rectangle  on  the  plan ;  they  are 
two  stories  high,  and  the  ground-floor  is  divided  into  two 
nearly  equal  parts  by  a  wide  passage  extending  through 
its  whole  length.  In  the  front  next  to  the  street  are  the 
shops,  and  beyond  these  is  a  quadrangular,  open  Yesti<- 
bule  leading  to  the  private  apartments.  On  each  side 
of  the  passage,  is  a  saloon  for  the  reception  of  visitors, 
a  sleeping-room,  and,  sometimes,  a  little  closet  or  study: 
besides  these,  there  are,  on  the  ground-floor^  the  dining^ 
rooms,  the  kitchen,  the  servants'  rooms,  and  the  bath. 
The  saloon  is  commonly  1 8  or  20  feet  long,  and  about 
no  feet  wide ;  the  side  next  to  the  vestibule  is  open^  or 
only  occupied  by  a  screen  of  cane  work,  to  secure  it  from 
the  rain  or  sun ;  and  in  the  back  of  the  saloon,  are  doors 
which  extend  from  the  floor  to  about  half  the  height  of 
the  ceiling ;  the  upper  part  is  a  trelliswork  covered  with 
painted  gauze,  which  lets  in  ligl«t  to  the  bed-room.  The 
partition- walls,  which  extend  no  higher  than  the  ceiling 
of  the  ground-floor,  are  lined  with  mats  to  the  height  of 
three  feet ;  the  rest  is  covered  with  painted  paper,  and 
the  pavement  is  composed  of  squares  of  stone  or  marble 
of  different  colours.  The  doors  are  generally  rectan- 
gular, made  of  wood,  and  varnished  or  painted  with 
figures ;  but  a  remarkable  circumstance  is,  that  the 
communication  between  the  apartments  is,  sometimes, 
in  the  form  of  an  entire  circle,  which  has  been  com- 
pared to  the  aperture  of  a  bird-cage.  The  windows 
are  rectangular,  and  occupied  by  framework  repre- 
senting squares,  or  parallelograms,  polygons,  and  cir- 
cles, variously  inscribed  in,  or  intersecting  each  other; 
and  similar  forms  are  given  to  the  rails  which  protect 
the  galleries  about  the  upper  and  lower  stories ;  the 
compartments  of  the  windows  are  generally  flUed  with 
a  transparent  oyster-shell,  which  admits  the  light  to  the 
rooms. 

The  upper  floor  consists  of  several  large  apartments, 
which  occupy  all  the  breadth  of  the  house,  and,  by  tem- 
porary partitions,  are  converted  into  rooms  for  visitors, 
distinct  from  those  occupied  by  the  family ;  over  the 
shops  are  sleeping-rooms  for  those  who  serve  in  them: 
the  roof  is  supported  on  wooden  columns  ;  its  extremi- 
ties project  beyond  the  walls,  and  at  each  ang^e  is 
commonly  the  favourite  emblem,  a  dragon.  A  plan 
and  elevation  of  one  of  these  houses  is  given  in 
pi.  xxi. 

Triumphal  Arches,  or  buildings  erected  to  celebrate 
particular  events,  are  very  common  in  China,  and,  in  the 
Account  of  Lord  Macartney's  Embasity,  several  such  are 
said  to  have  been  placed  across  the  principal  streets  of 
Pekin :  these  were  all  of  wood,  and  each  consisted  of 
three  gateways,  the  middle  one  larger  than  the  others. 
Those  at  Ningpo  are  ornamented  with  polygonal  columns 
of  stone  supporting  an  entablature  which  is  composed  of 
three  or  four  facise,  generally  without  mouldinprs,  except 
the  last  but  one,  which  is  a  sort  of  frize,  filled  with 
inscriptions :  the  buildings  are  crowned  by  roofs  of  the 
usual  form,  that  is,  with  broad  projections,  and  the  angles 
pointing  upward  ;  and  the  apertures  are  either  rectan- 
gular or  tenninated  by  semicircular  heads.  The  use  of 
arched  vaults  is  not  unfrequent  in  China.  According  to 
Duhalde^  their  voussoirs  are  of  stone,  about  6  feet  long 
and  6  inches  thick,  and  their  sides,  instead  of  being 
planes,  like  ours,  are  cut  in  curvilinear  forms.  Probably, 
they  resemble  the  arch-stones  described  in  speaking  of 
the  buildings  in  Turkey, 

The  Chinese  columns  are,  in  almost  every  case,  of 
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wood  ;  bat.  when  they  form  the  peristyle  of  any  i 
siderable  building,  they  stand  on  stone  or  mwMe  I 
of  various  profiles  ;  they  are  entirely  withoot  capiCata,  C 
nnless  we  consider  as  such  the  brackets  projaeting  finsa  ^ 
the  upper  part  of  the  shafl  on  opposite  sides,  Mid  ••• 
sisting  to  support  the  architrave.     The  beiglii  of  tho 
whole  column  is  equal  to  from  eight  to  twelTO  tinses  Its 
lower  diameter,  and  the  shaft  is  in  the  form  of  a  f 
of  a  cone ;  the  base  consists  of  a  square  plinth,  i 
wliich  is,  sometimes,  a  moulding,  in  the  form  of  i 
verted  cymatium,  between  two  fillets ;  in  other  < 
the  mouldings  consist  of  the  inverted  cymatium  and  a 
torus,  with  a  scotia  and  fillets  between  them ;  ukI,  oe* 
casionally,  there  is  placed,  immediately  above  the  base,  • 
polygonal  or  cubical  block,  projecting  beyond  the  snrfiMse 
of  the  shaft.     The  architrave  is  a  cylindrical  beam,  tte 
a  pole,  which  passes  through  a  hole  bored  near  the  tap 
of  each  shafl,  and  is  further  supported  by  resting  on 
two  brackets,  generally  ornamented,  which  are  inserted 
in  the  shaft  below  the  architrave,  and  bent  upward,  io 
that  the  architrave  may  rest  on  the  extremities.    See 
pi.  xxi.    Above  the  architrave  is  sometimes  placed  wkti 
may  be  called  a  frize,  consisting  of  an  open  framewoilE 
panelling,  formed  by  circles  or  squares  of  wood  iater* 
secting  each  other,  and  the  intervals  between  the  panels 
are  ornamented  with  bells  and  heads  of  animals.    Ofer 
the  frize  is  the  high  and  projecting  cornice,  of  a  conctfe 
figure,  sloping  downward  in  front,  and  turned  up  at  Ae 
angles ;  the  points  are  ornamented  with  heads  of  fidi, 
or  with  dragons. 

Some  of  the  Chinese  roofs  are  of  an  undulating  fbni|  SmL 
the  transverf  e  section  presenting  the  form  of  a  doable 
curve  of  contrary  flexure,  highest  in  the  middle;  tliese 
are  supported  by  several  pairs  of  cylindrical  beans  or 
poles  notched  into  each  other,  and  alternately  psndkl 
and  perpendicular  to  the  length  of  the  building;  thekxh 
gitudinal  poles  being  placed  nearer  together  in  propor- 
tion as  tliey  approach  the  top  of  the  roof.  Ifco 
upper  poles  support  the  materials  which  form  the 
covering. 

One  of  the  most  remarkable  monuments  of  CSmieseO'"*^ 
Architecture  is  the  great  wall,  which  begins  in  the  ses 
to  the  East  of  Pekin,  and  extends  along  the  frontiers  of 
three  Provinces,  oflen  in  places  which  would  be  intcces- 
sible  to  an  enemy.  Near  the  Eastern  extremity  it  con- 
sists of  rough  stones  faced  with  brickwork ;  its  height 
is  from  20  to  25  feet,  and  there  are  towers  at  inter- 
vals along  it,  which  are  built  of  brick  on  a  basement  of 
stone. 

On  contemplating  the  buildings  of  China,  we  cannot  Clw 
help  being  struck  with  their  general  resemblance  ^^^^ 
tents,  which  we  may  suppose  to  have  been  the  dwellings  ^^^ 
of  a  nomadic  people ;  and  it  may  reasonably  be  believed 
that  when  the  ancient  inhabitants  of  the  Country  assamed 
a  stationary  mode  of  living,  they  made  their  fixed  habi- 
tations resemble  the  movable  abodes  to  which  they  had 
been  before  accustomed.  The  columns  which  support 
the  roofs  are  still  made  of  wood;  and,  instead  of  the 
massive  entablatures  of  Egypt  and  Greece,  we  fHoA 
cylindrical  rods  so  slender  as  to  be  only  capable  of  sup- 
porting a  roof  of  the  lightest  kind.  The  external  cover- 
ing of  the  roof  has  the  undulating  form  of  the  doth  whidi 
is  drawn  over  the  poles  of  a  tent,  and  its  extremities  tnm 
up  like  the  hooks  to  which  cords  are  attached  for  unco 
vering  them.  The  tallest  Pagodas  may  be  considered 
as  several  such  tents  piled  one  on  another 

The  Arts  of  imitation  have  been  stationary  in  Chinti 
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Abacus,  A  block  forminir  the  upper  part  of  the  capital 
^  of  a  column.     It  is  generally  rectangular,  and  its 

four  vertical  faces  are  either  plain  or  moulded ;  but, 
in  some  cases,  they  are  arcs  of  circles,  the  conca- 
vities of  which  are  towards  the  exterior. 

Acroter,  A  plain  pedestal  placed  at  the  vertex,  and  at 
each  of  the  lower  extremities  of  a  pediment,  for 
the  support  of  a  vase  or  statue. 

Alcove,  A  recess  in  an  apartment  for  a  bed  or  couch. 

Amphiprostylos,  A  denomination  applied  to  Temples  or 
other  buildings  having  columns  at  both  extre- 
mities. 

Annulet.  A  moulding,  the  profile  of  which  is  rectangu- 
lar, surrounding  a  column  in  the  base  or  capital. 

Ant€B»  A  denomination  applied  to  pilaitters  when  at- 
tached to  the  extremities  of  walls.  A  building 
the  side  walls  of  which  are  thus  terminated,  and 
having  no  columns  in  front  of  such  pilasters,  is  said 
to  be  in  antis, 

Apophygis,  A  projection  about  the  lower  extremity 
of  the  shad  of  a  column,  connecting  the  shafl  with 
the  base ;  its  profile  is  concave  outwards. 

Apteral.  A  denomination  applied  to  buildings  having 
no  wings,  and  to  Temples  having  no  columns  along 
the  flanks. 

Arch.  A  series  of  bricks,  stones,  &c.,  generally  cut  in 
the  form  of  frusta  of  wedges,  which  are  disposed  in 
a  curvilinear  manner,  and  in  a  vertical  plane.  It 
is  denominated  a  circular,  elliptical,  cuspid,  &c. 
arch,  according  to  the  nature  of  the  curve ;  and  the 
spandrils  are  generally  included  as  part  of  the  arch. 
The  cuspid  or  pointed  arches  are  said  to  be  of 
the  third  point,  fourth  point,  &c.,  according  as  the 
radius  of  each  curved  side  is  equal  to  two-thirds, 
three- fourths,  &c.,  of  the  span  or  interval  between 
the  supports. 

Architrave.  A  beam  of  timber,  or  a  course  of  masonry, 
laid  in  a  horizontal  position  aloug  the  tops  of  the 
columns  in  a  range. 

Archivolt.  The  curvilinear  course  of  materials  imme- 
diately over  the  aperture  of  an  arch,  and  support^ 
in  Of  the  spandrils. 

Areostyloa.  A  denomination  applied  to  colonnades,  when 
the  intervals  of  the  columns  are  not  less  than  four 
diameters. 

Aitragal.  A  small  moulding  generally  surrounding  a 
column  in  the  base  or  capital ;  its  profile  is  semi- 
circular, with  the  convex  part  outwards. 

Attic.  A  story  above  the  general  cornice  of  a  building ; 
also  a  wall,  ornamented  with  pilasters  above  the 
cornice. 

Baluster.  A  small  column  supporting  a  rail  of  timber 
or  a  course  of  masonry ;  it  is  generally  ornamented 
with  mouldings  and  its  profile  is  a  curve  of  con- 
trary flexure.  A  series  of  such  columns  is  called  a 
BaluMrade. 

Band.  Any  horizontal  member  in  a  building,  having  a 
rectangular  profile  and  small  projection. 
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Base.    That  member  which  is  placed  under  tii«  slMift  of 
a  cobimn  ;  it  is  generally  ornamented  iritli  motdd- 
ings.     When  it  consists  of  two  tori  separaled  by  a  ^ 
scotia  and  fillets,  it  is  called  an  Attic  base. 

Basement.    The  lowest  story  in  a  building. 

Battlements.  Indentations,  generally  of  a  rectangnlar 
form,  made  in  the  upper  part  of  a  parapet  waU. 

Bressummer.  A  beam  of  timber  resting  on  posts  and 
supporting  a  wall. 

Buttress.  A  pier  of  brick  or  stone  work  attached  to  fbt 
face  of  a  wall  in  order  to  strengthen  it.  Wheo  it 
has  the  form  of  a  curve,  and  is  attached  to  thewaU 
only  at  its  upper  extremity,  it  is  called  an  arekti 
or  jiying  buttress. 


Cabling.  An  ornament  cut  in  the  form  of  a  hall^fia* 
der  within  the  lower  part  of  the  flutingof  aoolinSi 

CantUiver.  A  timber  projecting  from  the  wall  of  a  boikl- 
ing  to  support  the  lower  part  of  the  roof. 

Capital.  The  upper  member  of  a  column  or  fNlastcfj 
it  is  placed  immediately  above  the  shafL 

Caryatides.  Sculptured  female  figures,  sometimes  cn- 
ployed  as  columns  to  support  an  entablature. 

Cathetus.  A  vertical  line  drawn  through  the  oeatn  oft 
volute  in  an  Ionic  capital. 

Cavetto.  A  concave  moulding  generally  in  the  famrf 
a  quadrant  of  a  circle,  the  upper  part  pnjcctng 
over  the  lower. 

Caulicolus.  A  sculptured  ornament  in  the  Coristfaias 
and  Composite  capital,  representing  the  stem  of  i 
plant. 

Ceiling.  The  upper  surface  of  the  interior  of  an  iput- 
ment.  It  is  either  plane  or  vaulted ;  bat  ii  the 
central  part  is  horizontal,  and  the  margins  are  con- 
nected with  the  side  walls  by  cylindrical  poxtioB^ 
the  ceiling  is  said  to  be  coved. 

Cella.  The  principal  division  of  a  Temple  within  tbe 
walls  ;  it  is  also  called  the  iVoos. 

Coffer.  An  ornamental  panel  sunk  in  the  ceilii^of  t 
building  or  apartment,  or  in  the  soffit  of  a  projedr 
ing  member. 

Colonnade.  A  series  of  columns  in  line.  When  an  ares 
is  surrounded  by  columns,  that  enclosure  is  called 
a  peristyle. 

Conge.  An  inverted  echinus  or  ovolo ;  also  an  invertfll 
cavetto. 

Console.  An  ornamental  projection  in  front  of  the  key- 
stone of  an  arch,  or  on  each  side  of  a  doorway. 

Corbel.  A  projection  from  a  wall,  intended  for  the  air- 
port of  any  object. 

Cornice.  The  upper  member  of  an  entablature  or  pe 
destal ;  also  a  corresponding  member  at  the  foot 
of  the  roof  about  the  exterior  of  a  building  in  which 
no  Order  is  employed,  or  along  the  tops  of  the  walla 
in  an  apartment. 

Corona.  The  projecting  member  which  forms  the  upper 
part  of  a  cornice ;  it  is  called  also  the  drip  aiMl 
larmier. 

Corridor.    A  gallery  within  or  about  a  building. 


Coriilc.    A  court  enclosed  by  the  divisions  of  a  build  ingj. 

Crocket,    A  sculptured  oraament  res^mblinor  curled  fo- 

^  liaise  placed  on  the  sides  of  a  pediment  or  pinnacle^ 

CroM9-/tpringer9,     The  diagonal  ribs  formed  at  the  ridges 

of  a  g^roined  vault 
Crypt,    The  subterranean  part  of  a  building". 
Cupola,    Any  dome  is  so  called,  but  the  term  is  gtne^ 

rally  applied  to  one  of  small  dimensions, 
Cymatiitm,    A  mouldinj^,  the  profile  of  which  isaetitYe 
of  contrary  flexure:  it  is  of  two  kinds,  denominated 
cima  recta  and    cima    reversa^  according  as   the 
upper  part  is  convex  or  concave  outwards. 

Dado.    The  body  of  a  pedestal ;  its  form  is  that  of  a 

cube  or  parallel  op iped. 
Heniel.    A  small  block  in  the  form  of  a  parallelopiped. 

A  row  of  these  forms  an  ornament  in  the  cornice 

in  some  of  the  Orders. 
Diastylos,    A  denomination  applied  to  a  range  of  co- 

luoins^  the  intervals  of  which  are  equal  to   from 

three  to  four  diameters. 
DipteraL    A  denomination  applied  to  sneh  edifices  as 

have  two  rows  of  columns  on  each  flank. 
Dome,    A  vaulted  covering  placed  over  the  whole  or 

part  of  a  building  j  its  form  is  either  spherical  or 

paraboloidal. 

Eavei,    The  lower  extremities  of  a  sloping  roof. 

Echinus.  A  convex  moulding  employed  in  the  capital 
of  a  column  or  pilaster,  and  in  the  entablature.  Its 
profile  is  an  arc  of  some  conic  section,  and  the 
upper  part  projects  beyond  the  lower. 

SfUahlatttre,  The  system  of  timbers  or  masonry  sup- 
ported by  the  columns  of  an  Order,  ond  generally 
carrying  the  roof 

EntasiM.  The  protuberance  or  swell  produced  by  ihe 
curved  form  given  to  the  profile  of  the  shaft  of  a 
column. 

Epi*tylium.    The  same  as  ArckUravf,  which  see. 

£pitUhrdas.  The  upper  moulding  of  an  entablature; 
generally  applied  to  that  over  the  flanks  of  a  build- 
ing, the  extremities  of  which  are  crowned  by  pedi- 
ments. 

Eusiylos,  A  denomination  applied  to  a  range  of  co- 
lumns, the  intervals  of  which  are  equal  to  two  dia- 
meters and  a  half. 

Mxirados,  The  cun-e  formed  by  the  upper  extremities 
of  the  voussoirs  of  an  arch,  also  the  superior  curved 
*  surface  of  a  vault  or  dome. 

^a^de*    The  principal  front  of  an  edifice. 

fascia.  The  exterior,  and  generally,  vertical  face  of 
any  member  which  is  rectilinear  in  direction  and 
profile. 

YiUet,  A  narrow  and  plain  mnulding^  either  surrounding 
8  column,  or  extending  along  the  face  of  a  building; 
its  profile  is  rectangular.  The  plain  part  of  the  shall 
of  a  column  between  two  flutes  is  also  so  called. 

WinutL  The  sculptured  ornament  resembling  a  knot  of 
foliage  phiced  at  the  apex  of  a  pediment  or  pin- 
nacle. 

Fleuron.  A  sculptured  ornament  resembling  expanded 
foliage  or  Hawvra. 

'£9.    The  longitudinal  channels  cut  on  the  shad  of  a 
column. 
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Fretwork,    The   denomination    applied    to   a   fillet   or    Archit«c- 
system  of  fillets    sculptured   in   lines,   waving   or       t"re. 
broken  in  directions  generally  at  right   angles  to  ^^-■'y-^^ 
each  other.  When  the  fillets  resemble  battlements, 
the    ornament    is    called   an   ejnbatilfd  fret;    and 
when  interwoven  with  each  other,  it  is  called   a 
guilloche. 

Frize.  That  horizontal  member  in  an  entablature  which 
is  situated  between  the  architrave  and  cornice. 

FmL    The  same  as  Skaftt  which  see. 

Gabd,  or  GaveL  The  triangular  part  of  the  wall,  in- 
cluded between  the  extremities  of  the  sloping  sides 
of  the  roof,  on  the  face  of  a  building.  When  the 
triangle  is  enclosed  by  regular  cornices  it  is  called 
a  tytfipanum. 

Girder,  The  principal  beam  in  a  floor,  intended  to  sup- 
port the  joists, 

Guiiioche,     See  Fretwork, 

GuU^,  Pendent  ornaments  of  a  conical,  cylindrical,  or 
trochoid  al  form,  placed  under  the  mutules  and  tenis 
in  the  Doric  Order. 

Uypmthral,    A    denomination    applied    to    buildings 

formed  partly  without  a  roof. 
Hypotrachelion,    That  part  of  the  capital  of  a  column 

between  the  principal  ornaments  and  the  mouldings 

or  grooves  which  mark  the  top  of  the  shaft. 

Jambs.  The  pieces  of  timber  or  masonry  forming  the 
sides  of  a  door  or  window,  generally  placed  in  ver- 
tical positions. 

Impost,  The  block,  or  system  of  mouldings  on  the  top 
of  a  pier,  which  serves  for  the  support  of  an  arch. 

Intercolumniation,  The  interval  between  the  nearest 
sides  of  two  columns  in  a  range. 

hUrado^.  The  curve  formed  by  the  lower  extremities 
of  the  voussoirs  of  an  arch  ;  also  the  inferior  sur- 
face of  a  vault  or  dome. 

Joists,  The  timbers  supporting  the  boarding  of  a  floor, 
or  to  which  the  laths  forming  a  ceiling  are  attached. 

Kfy-stone,    The  voussoir  placed  at  the  vertex  or  crown 

of  an  arch  or  dome. 
King-pofti.    The  vertical  timber  between  the  centre  of  a 

tie*beam  and  the  summit  of  the  roof. 

LaheL  A  moulding  placed  above,  and  concentric  with 
the  extrados  of  an  arch  or  window  in  Gothic  Archi- 
tecture :  when  the  upper  part  of  the  wiudow  was 
rectilinear,  the  label  was  horizontal. 

Lacunar^  qt  Laqutar.  A  coffer  or  pouel  sunk  in  a  ceil- 
ing of  an  apartment,  or  in  the  soffit  of  anj  member ; 
the  term  has  been  applied  to  the  whole  ceiling  or 
soffit. 

Lantern,  A  small  cylindrical  or  prismatical  turret  at 
Ihe  top  of  an  edifice. 

LinteL  A  timber  or  stone  supporting  the  wall  over  any 
aperture,  the  upper  part  of  which  is  horizontal. 

LisieL    The  same  as  a  Fillet  or  Annulet. 

Loggia.    An  open  gallery. 

Medallion.    A  circular  or  elliptical  panel  in  a  wall  or 

ceiling. 
Mtiope.    The  interval  between  two  triglyphs  in  the  Doric 

frize. 
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Archtteo   MftMzanine,    A  story  formed  fin  some  buildings  between 

ton.  two  principul  ones. 

>-^y^/  Modillon,  A  pnijecttng  member  in  the  entablature  of 
the  higher  Orders,  placed  at  intervals  under  the 
corona  as  if  to  support  it 

Module,  The  unit  of  length  by  which  the  proportions  of 
the  members  in  an  Order  are  expressed :  it  is  gene- 
rally equal  to  a  semidiameter  of  the  lower  part  of 
the  shaft  of  the  column,  and  is  subdirided  mto 
thirty  parts  called  minutes. 

Monopteral.  A  denomination  applied  to  buildings  sur- 
rounded by  a  single,  circular  colonnade  on  the 
exterior. 

Motaic.  A  species  of  ornament  applied  to  pavements 
and  the  interior  sides  of  walls,  formed  of  inlaid 
stones  or  other  materials  of  various  colours. 

Mouldinga.  The  ornamental  projections  applied  «boilt 
columns  or  pedestals,  or  on  the  entablatures  and 
walls  of  buildings. 

MuUiom.  The  posts,  pillars,  or  bars  placed  in  the 
apertures  of  windows ;  they  are  denominated  ver- 
tical^ horizontal^  or  radiaHmg^  according  to  their 
position. 

Mutule.  A  thin,  projecting  member  placed  at  inteftak 
under  the  corona  In  the  Doric  entablature. 

Naoi.    The  sam«  as  CtUa^  which  Me. 
Nicke.    A  recess  in  a  wall. 


Ogee.   The  same  as  Cf^natmm. 

Opisthodomus.  A  division  of  a  Temple  in  which  the 
treasures  were  kept. 

Orchestra.  The  part  of  a  modem  Theatre  which  is  ap- 
propriated to  the  musioiaas.  In  the  Greek  Theatre 
the  dances  were  performed  in  it;  and  in  the  Ro- 
man Theatre  it  was  oecupied  by  the  seats  of  the 
Senators. 

Order.  A  system  of  members  in  Grecian  and  Roman 
Architecture,  consisting  chiefly  of  the  column  with 
its  base  and  capital,  and  the  entablature ;  and  con- 
stituting the  particular  character  of  the  edifice. 
Five  Orders  have  been  invented,  which  are  distin- 
guished by  the  names  Tuscan,  Doric,  Ionic,  Co- 
rinthian, and  Composite. 

Oriel,  A  projecting  window,  rectangular  or  polygonal 
on  the  plan,  and  supported  by  timbers  or  masonry 
inserted  in  the  wall. 

Ove,    A  sculptured  ornament  resembling  an  egg, 

Ovolo,  A  convex  moulding,  the  profile  of  which  is  a 
quadrant  of  a  circle,  having  the  projecting  part 
uppermost. 

"Panel.  A  shallow  recess  with  a  plane  surface,  and  ge- 
nerally rectangular,  formed  in  a  ceiling,  wall,  or 
piece  of  woodwork. 

Parapet,  A  low  wall  surrounding  a  terrace,  or  the  roof 
of  an  edifice,  or  extending  along  each  side  of  a 
bridge. 

Parastata,  Tlie  same  as  Pilaster :  the  term  is  some- 
times applied  to  a  post  placed  by  the  side  of  a  co- 
lumn to  support  the  floor  of  a  galler)  less  elevated 
than  the  column. 

Pavilion,  A  wing  of  an  edifice,  connected  with  the 
principal  part  by  a  wall  or  colonnade. 

Pedestal,  A  low  pillar  with  vertical  sides  placed  under 
a  column  or  obelisk ;  it  is  usually  rectangular,  and 
ornamented  with  a  base  and  capital. 


Pedimefd.   The  triangular  part  of  the  wall  abofe  the  > 
genera],  horizontal  cornice  at  the  extremitiea  of  a 
buflding,  when  the  roof  is  formed  with  sloping  ^ 
skies. 
Pendentive,   A  portion  of  a  spherical  vault  fiMmed  at 
each  intereection  of  two  cylindrical  vaMltd  cromig 
each  other  at  right  angles,  when  a  circular  a|Milui 
inscribed  in  a  square  vertically  over  thai  fermcd 
by  the  intersection  of  the  vaults   at  liottMi,  is 
made  on  the  level  of  their  crowns.     The  free  of 
the  pendentive  is  thus  bounded  by  thres  ekcnlar 
arcs. 
Pergamena,   A  small  turret  crowning  a  dome. 
Peripteral,   A  denomination  applied  to  such  rectangdar 
buildings  as  are  surrounded  by  a  colonnade  on  te 
exterior. 
Peristyle,   A  court  in  the  interior  of  a  building,  gene- 
rally quite  surrounded  by  columns* 
Piazza.    A  large  area  surrounded  by  buildingB. 
Pier.  A  mass  of  masonry  supporting  one  extremftjef 
an  arch  or  vault ;  the  part  of  a  wall  betweeatso 
windows  or  doors  is  so  called. 
POaster.   A  pillar  bounded  by  plane  sarfiBuseB ;  it  ii 
sometimes  isohited,  but  generally  attached  toJi 
waU. 
Pillar,   The  general  name  for  a  column  or  pflasftsr. 
Pinnacle.  A  small  cone  or  pyramid  placed  abofS'S  tur- 
ret, buttress,  or  the  roof  of  a  building. 
Planceer.   The  same  as  Sojfit,  vrhich  see. 
Plmth.   A  block,  generally  bounded  by  four  plawwril- 
cal  faces,  and  placed  under  the  moakUqgt in  (be 
base  of  a  column  or  pilaster,  or  uadlr.  a  wiiole 
building. 
Podnm^ofPlHteus.   A  continuous  pedestal  «i|ip"*"* 
columns :  also,  a  parapet  wall  about  a4sRSoe«V 
so  called. 
Porch.  A  small  covered  projectkNi.iu^fronft  of  ad* 

way. 
Portico.   A  term  generally  applied  to  the  ppcjediigiwt 
before  the  entrance  of  a  considerable  edifice^  ^^^ 
it  is  covered  by  a  roof  supported  on  columas.   Afr 
ciently,  the  Porticus  signified  any  colonnade. 
Posiicum.   A  portico  in  rear  of  any  building. 
Pronaos,   The  division  of  a  Temple  in  front  of  the  MO* 

or  cella. 
PropyltBum,  A  portico  in  front  of  the  prineipal  eattancc 
to  a  city.  , 

Proscenium.   That  part  of  the  stage  which  is  in'  front  w 

the  scenery  in  a  Theatre.  . 

Prostylos,    A  denomination  applied  to  buildings  bsving 

columns  at  one  extremity  only. 

Pseudodipteral,    A  denomination  applied  to  building* 

having  two  rows  of  columns  at  each  extremity,  trf 

only  one  along  each  flank.  ^^ 

Pulvinated.   A  term  applied  to  the  frize  in  an  Orw 

when  its  profile  is  a  segment  of  a  circle,  coov«^ 

outward,  so  that  it  appears  swollen. 

Purlines.    Timbers  extending  long^itudinally  across  the 

principal  rafters  to  support  the  smaller  ones. 
Pycnostylos,    A  denomination  applied  to  a  colonnadft 
in  which  the  intervals  of  the  columns  are  eqmlto 
a  diameter  and  a  half. 

Queen-post,  A  vertical  post  supporting  a  rafler,  but  not 
placed  over  the  middle  of  a  tie-beam. 

Quoins.  The  salient  and  rentrant  angles  formed  bytlw 
walls  of  a  buildinsf. 
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ItafUr»  A  timber  disposed  in  a  vertical  plane,  and  ex- 
tending from  the  ridge  to  the  lower  extremity  of 
the  roof  of  a  building. 

Hegula.    The  same  as  Fillety  which  see. 

Moof,  The  covering  of  a  building.  A  trtased  roof  is 
that  which  is  formed  of  several  triangular  frames 
placed  vertically  at  intervals  above  the  walls,  to 
support  the  rafters  and  covering.  A  roof  is  said 
to  be  hippedf  when  it  consists  of  four  planes  in- 
clined to  the  horizon ;  and  it  is  called  a  mcuaard^ 
or  curh^roof,  when  a  transverse  vertical  section  has 
the  form  of  four  sides  of  a  polygon. 

SuMU-^work.  A  denominatiou  applied  to  walls  formed 
of  uMwrought  stones. 

Mmiic-work^  or  RuUiccUtd-work.  A  denomination  ap- 
plied to  that  in  which  the  exterior  of  the  masonry 
ia  left  rough,  or  purposely  made  so.  And  to  that 
in  which  the  joints  of  the  masonry  are  strongly 
maiktd  by  grooves. 

4<eolia.  A  concave  moulding  in  the  form  of  a  segment 
greater  than  a  quadrant  of  a  circle  or  ellipse. 

SkajL  The  trunk  of  a  column  ;  that  is»  the  part  between 
the  base  or  pavement  and  the  capitaL 

Soeb;  or  ZocU.    The  same  as  Plmth. 

SqfiL   The  inferior  surface  of  any  projecting  member. 

SpandriL  The  part  between  the  crown  and  loot  of  an 
arch  or  vault,  and  above  the  course  of  vouMoirs. 
A  pendent  spandril,  in  Gothic  Architecture,  is  the 
key-stone  of  a  vault  cut  in  a  conical,  pyramidal, 
or  bell-shape ;  its  point,  which  it  placed  downward, 
descends  below  the  ceiling  at  the  place  of  inacrtioik 

Mbftehaia.  The  basement,  or  lower  part  of  a  building. 

Btringt  or  Cordon.  A  projection  of  masonry,  extending 
horizontally  along  the  face,  or  entirely  about  a 
building. 

fl%/o6a/a.    The  same  as  Podium^  which  aet. 

BgtilfhB.  A  denomination  applied  to  a  colonnade*  when 
the  intervals  of  the  columns  are  equal  to  two  dia- 
meters and  a  hal£ 

Tiiemade^work.  The  denomination  applied  to  the  rich 

sculpture  about  a  Tomb,  or  Shrine. 
Tmniu.   The  same  as  PV(/e^. 
Tamhour.    A  cylindrical  wall,  placed  above  the  general 

roof  of  a  building,  to  support  a  spire  or  dome. 
Tie4feafn.  A  timber,  extending  horizontally  between  the 

top&<^  two  parallel  walls. 


Torut,    A  convex  moulding  about  a  column ;  its  profile 

is  either  semicircolar  or  semielliptical. 
Tracery,    The  ornamental  work  formed  by  the  inter-  ^ 

sections  of  the  muUions  in  windows,  and  of  the 

mouldingfs  at  the  ridges,  or  on  the  spandrils  of 

groined  roofs. 
Transept   That  part  of  a  Church  which  is  carried  out 

on  each  side  perpendicularly  to  the  length. 
Transom.   The  horizontal  bar  placed  across  a  window. 
Trefoil,   An  aperture  or  ornament,  bounded  by  three 

segments  intersecting  each  other. 
TreUiS'tDork,    A  species  of  ornament  on  the  &ce  of  a 

wall,  formed  by  courses  of  fillets  crossing  each 

other  at  any  angle. 
Triforia.    An  upper  lier  of  arcades  in  an  Ecclesiastical 

edifice,  when  the  arches  are  subdivided  into  three 

parts  by  two  columns  or  posts. 
Trigiyph.  A  rectangular  ornament,  placed  at  intervals 

along  the  frize  in  the  Doric  entablature ;  in  its  face 

are  cut  two  vertical  channels. 
Tympanum,    The  triangular  space  included  within  the 

horizontal  entablature  on  the  face  of  a  building  and 

the  cornices  of  the  pediment.     See  Gahd, 

VauU.  A  roof  in  the  form  of  some  portion  or  portions 
of  a  cylinder  or  sphere.  It  is  said  to  be  waggon- 
headed  when  it  consists  of  a  hemicylinder  resting 
on  the  walls,  and  domed  when  it  consists  of  a  seg^ 
ment  of  a  sphere  or  paraboloid. 

A  doieter  vault  is  that  formed  by  four  portions 
<^  cylinders  rising  from  a  square  base  and  meeting 
in  a  point,  at  the  vertex  :  and  a  groined  vault  is 
one  made  by  two  hemicylindeffs  intersecting  each 
other  at  right  angles. 

VedihuU.    The  entrance-hall  of  an  edifice. 

Volute,  The  ornament  formed  by  a  moulding  bent  in  s 
spiral  form,  which  is  situated  at  each  angle  of  the 
capital,  in  the  superior  Orders. 

Vou8soir8.  The  stones  cut  in  the  form  of  frusta  of 
wedges,  and  constituting  the  curved  part  of  aa 
arch  or  dome. 

JFater-tabU.  A  sloping  surface  formed  on  the  face  of 
a  wall,  buttress,  &c.,  where  the  projection  di« 
minishes. 

n^eather-mouMing.    The  same  as  Labels  which  see. 

Zophorus.   The  same  as  Frize,  which  see. 
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1767.  Vitruvius  Britannicus.     Woolfe  and  Gandon. 
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SCULPTURE. 


;» in  its  strictest  and  most  confined  sense,  is 
carving'  or  ciilting^  any  malerial  into  a  pro- 
i,  or  shape,  and  may  be  praclised  in  various 
^  in  representing"  entire  or  insulated  figures, 
ts  or  (groups,  denomtnated  by  artists  '*  the 
•condly,  in  makin|r  figures  either  in  higb 
if,  (fiHo  or  basso  riiievoj)  that  is,  when  the 
ssented  is  more  or  less  raised,  without  being- 
iched  from  ahack-£^rovindi  (of  which  some  of 
ires  from  llieParthenon,  now  formings  a  part  of 
ol lection  rf  marbles  in  the  Brilish  Miisenm, 
llenl  examples ;  those  of  the  metopes  being' 
liefp  and  tliose  of  the  frlze  in  low;)  and, 
cutting  or  sinking'  into  a  g^round,  making"  ihc 
tesented  below  the  plane  of  the  orin^lnal 
\  mode  of  working  seldom  employed  in 
les,  but  of  which  many  specimens  may  be 
Ifptiau  Sculpture. 

>re  general  acceptation,  Sculpture  is  the  Art 
ting  objects  by  form,  and  is  thus  indiscrimi- 
[pd  to  carving',  to  modelling,  (or  the  plastic 
filing:  in  metaU  and  to  gem-engraving  in 
t  stones,  as  in  camei  or  iktaoli. 
e  has  very  peculiar  claims  upon  our  regard; 
[on  interested  in  the  History,  the  manners,  or 
[of  the  Ancients,  will  estimate  lightly  an  Art 
e  antiquary  and  man  of  letters  are  so  much 
Monumental  remains,  whether  Ihey  contain 
|»  or  represent  Historical  or  Mythological 
ive  been  found  valuable  landmarks,  where  no 
Scs  of  information  have  existed  ;  and  have 
ied  satisfactory  illustration  of  passages  in  the 
the  Ancients,  which,  but  for  such  aids,  would 
I  remained  in  total  obscurity,  or  at  any  rate 
but  partially  understnod.  Ancient  Sculpture 
fc,  as  highly  recommended  hy  its  u*^efulness, 
kiarms  which  all  persons  of  refined  taste  and 
k  find  In  il  as  an  elegant  Art,  and  its  History 
toitsidtred  a  matter  of  indifference, 
opinions  have  been  held  respecting  the  anti- 
e  Arts  of  Design,  and  particularly  whether 
f  Sculpture  was  first  praclised ;  it  appears 
lowever,  fnim  the  comparatively  easy  task  of 
|ie  real  shape  of  any  object  in  a  solid  mate- 
bat  of  drawing  on  a  plane  its  partial  view 
pcUve  appearancei  (a  process  that  requires 
iratory  knowledge,)  that  Sculpture  preceded 
The  story  of  Ihe  daughter  of  Dibutades 
led  the  outline  of  her  lover's  profile  from  the 
It  on  the  wall  by  a  lamp^  and  of  the  outline 
•wards  filled  in  with  clay  by  her  father,  and 
is  pottery  to  be  baked,  is  well  known.*  Such 
t  of  the  origin  of  the  Art  of  Modelling,  is 
aI,  but  not  sufficiently  probable ;  the  potter's 
lave  been  one  of  the  most  obvious  materials 
re  Art,  and  there  can  be  little  doubt  that 
lere  made  to  model  it  into  the  human  shape 
rst  Ages, 


nioii  Hist,  Nai,  lib.  xitxv.  c.  43.    Ed.  HvcL 
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The  Ancients   appear,  in  their   Sculpture,  to  have  Seulptufe, 
availed  themselves  of  every  material  which  was  capable  ^'"^^^^^ 
of  being  applied  to  the  purposes  of  modelling,  carving,  ^^'^'f  "^^! 
or  casting.     Pliny  has  supplied  us  with   much  curious  ^^i*  |[j*^^^n. 
information  on  the  subject;  and  Pausanias,  and   other  cfents 
writers  who  have  interesled  themselves  in  Art,  have  fre- 
quently   given,  with   their  descriplious  of  statues   and 
baMi  riiicvit  a  particular  account  of  the  materials  in 
which  such  works  were  executed.     It  would  extend  this 
Essay  to  too    great  a  length   were  we  to  enter  into 
such  details,  or  even  attempt  to  supply  a  correct  cata- 
logue of  the  materials  used;  the  varieties  of  wood  and 
marbles,  for  instance,  were   almost  infinite;  we  shall, 
therefore,    confine  ourselves  in   this  place  to  a  mere 
general   notice  of  them  ;    referring    the    more    curious 
reader  to  the  authors  who  have  entered  more  at  large 
into  the  suhject.*     In  a  subsequent  page  we  shall   be 
necessarily  led  to  speak  of  some  of  the  most  important 
works  of  the  Greek  Seulptors,  and  our  altenliun  will 
then  be  reqtnrcd  to  some  mixtures  or  combi nations  of 
materials,  which  will  be  belter  considered  while  treating 
of  the  works,  than  in  the  present  stage  of  our  subject. 

For  modelling,  clay,  wax,  and  stucco,  or  plaster,  ap- 
pear to  have  been  universally  used  ;  the  clay,  after  having 
been  worked  into  the  proposed  form,  was  firequently 
baked,  acquiring  by  that  process  a  hardness  not  inferior 
to  stone ;  in  this  state,  too,  it  often  served  fur  moulds, 
into  which  soft  clay  was  squeezed,  and  thus  Ihe  object 
became  easily  multiplied.  A  considerable  number  of 
ancient  specimens  of  statues,  bassi  riikvu  lamps,  tiles, 
and  architectural  ornaments,  in  this  material,  (called 
terra  cotta,)  have  been  preserved,  and  may  be  found  in 
most  collections  of  antiquities;  in  the  Museum  at  Naples, 
particularly,  are  some  statues  from  this  material  as  large 
as  life,  which  were  discovered  in  the  ruins  of  Hercula- 
neum.  Marbles,  stones,  and  woods  of  all  kinds,  as  well  as 
ivory^  were  employed  by  the  carvers  ;  and  all  the  known 
metals,  wax,  plaster,  and  even  pitch,  were  used  for  the 
different  processes  of  casting*  There  was  a  statue  of 
amber  of  Augustus;  and  at  the  celebration  of  Fuwe* 
ratia,  as  in  those  of  Sylla,  at  pubhc  exhibitions,  or  on 
other  extraordinary  occasions,  we  read  of  statues  having 
been  made  of  aromatics,  and  of  materials  of  the  most 
combustible  nature  ;  and  amongst  the  odd  conceits  of 
the  ancient  artists,  may  he  mentioned  a  statue  of  the  all- 
powerful  Goddess  of  Love  and  Beauty  made  of  load- 
stone, which  attracted  a  Mars  of  Iron  I  The  combina- 
tion of  different  materials,  for  the  purpose  of  producing 
variety  of  colours^  either  for  drapery  or  ornaments,  was 
termed  Poli/chromic  Sculpture  /t  and  those  works  whieh 
were  composed  of  a  variety  of  stone  or  marble,  were 
in  like  manner  called  Poli/hthic.l  This  mixture  of 
materials,  which  modern  taste  disapproves,  was  coiiti- 
nually  resorted  to  by  the  most  celebrated  artists  during 
the  best  period  of  Art  in  Greece,  particularly  in  colostsal 


•  Plinu  Hiit  Nat     Pauianias.    JudIui,  De  PicL  Fe/.     Winck«l- 
man,  Caryupbilus  dr  Mannortitui^  6tc. 
t  From  r*Xt»f,  many,  and  x^^^^i  colour. 
J  From  c*Xfrf,  niw»y,  mod  Xj*«f,  a  slooe. 
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Sculpture,  works ;  we  shall*  however,  defer  for  the  present  any 
observations  on  this  branch  of  our  subject. 

The  History  of  the  earliest  practice  of  Sculptuve  ia 
so  obscure  that  we  are  left  entirely  to  our  conjectures 
respectinp^  it ;  we  endeavour  in  vain  to  elicit  any  authen- 
tic information  respecting  its  first  introduction,  from  the 
few  notices  of  it  that  are  scattered  over  the  Works  of 
the  Ancients;  and,  when  we  consider  the  very  late 
date  of  the  oldest  of  those  writers,  compared  with  the 
undoubted  antiquity  of  the  Arts  of  Design,  the  fabulous 
accounts  of  some,  the  contradictory  evidence  or  total 
silence  of  others,  on  the  subject  of  their  early  History, 
will  scarcely  be  wondered  at.  Of  the  existence  of  works 
of  a  very  remote  date,  Tradition  supplied  them  with 
notices ;  but  tliese,  in  the  course  of  Ages,  had  become 
8o  changed  as  they  were  handed  down  to  succeeding 
generations,  and  so  subject  to  exaggeration  or  misre- 
presentation, according  to  the  feelings  or  fancy  of  the 
reporters,  that  but  little  reliance  could  be  placed  upon 
them  at  that  time,  and  still  less  can  we  build  upon  them 
as  data. 

The  desire  which  men  have  always  felt  to  perpetuate 
the  memory  of  extraordinary  persons,  or  of  actions  per- 
formed by  them,  and  thus  to  honour  their  benefactors 
or  heroes  while  living,  and  to  hand  down  the  fame  of 
their  exploits  to  future  Ages,  has  been  universal,  and 
equally  influential  in  rendering  the  Arts  of  Design,  even 
in  their  rudest  state,  objects  of  interest  and  importance. 
Their  first  introduction  was,  in  all  probability,  for  the 
mere  purpose  of  commemoration,  and,  in  whatever  the 
monument  consisted,  it  was  no  doubt  marked  by  great 
simplicity ;  any  accession  of  importance  from  form  or 
style  was  the  effect  of  time,  and  depended  on  vaiious 
circuDDstances  connected  with  the  degree  of  civilization 
which  the  people  practising  or  attempting  imitative 
Art  had  attained.  We  read  in  the  oldest  Historians,* 
of  monuments  erected  to  mark  the  spot  whereon  any 
extraordinary  event  had  taken  place ;  and  although, 
at  the  early  period  alluded  to,  these  monuments  were 
only  composed  of  rude  blocks,  sometimes  of  mere  heaps 
of  stones,  still  to  such  a  commencement,  so  simple  in 
the  means,  yet  so  important  in  its  object,  are  we,  in  all 
probability,  indebted  for  the  existence  of  those  Arts 
which,  by  gradual  advances,  became  so  universally  prac- 
tised, and  in  many  parts  of  the  World  so  highly  culti- 
vated. Religious  feelings,  too,  had  their  share  in  for- 
warding the  progress  of  the  Arts  ;  for  uneducated  Man, 
unable  to  comprehend  a  Divine  Essence,  was  led  to  offer 
his  addresses  to  some  palpable  substance,  as  a  represen- 
tative of  that  Power  from  whom  he  felt  he  derived  all 
Good,  or  by  whose  influence  he  was  protected  from  Evil. 
But  it  is  conceived  this  was  subsequent  to  the  first  and 
more  natural  introduction  of  commemorative  monu- 
ments. It  seems  probable,  too,  that  the  first  statues 
were  of  Men  rather  than  of  Gods,  and  that  Human 
Idols  preceded  those  of  Divinities.  The  supposition  is 
strengthened  by  the  fact,  that  the  earliest  objects  of 
worship  amongst  the  Heathen  Nations  were  the  Hea- 
venly Bodies ;  and,  although  there  were  symbols  dedi- 
cated to  them,  or  allusive  to  them,  it  does  not  appear  in 
any  instance  that  these  were  made  in  the  Human  form; 
on  the  contrary,  it  is  more  likely  they  were  mere 
pillars  of  a  conical  or  pyramidal  shape;  and  it  has  been 
supposed  that  when  such  works  are  alluded  to  and 
called  "  graven  im»|res*'  by  Moses,  it  is  in  reference  to 

GenetU^  ch.  xxxv.  v.  11  j  Joihua,  ch.  xniv,  v.  2P,  &c. 


the  allegories  or  hieroglyphics  inscribed  on  them.     Tm*  I 
ditional  accounts  of  wonderful  exploits  in  arms,  the  real  ^ 
or  fabled  History  either  of  a  mighty  conqueror,  a  law- 
giver, or  a  founder  of  a  Nation,  led  probably  in  the 
first  instance  to  the  attempt  at  making  an  image,  which 
a  rude  and  uncultivated  people,  always  fond  of  the 
marvellous,  would  soon  learn  to  contemplate  with  feel- 
ings of  admiration  and  awe  as  the  representative  or 
type  of  their  great  Chief.   Extraordinary  respect  for  hfs 
memory  and  actions  would  lead  to  the  payment  of  ex- 
traordinary honours ;  and  as  the  promotion  of  Heroes 
into  Divinities  offered  but  little  difficulty,  when  time  had 
obscured  the  real  existence  of  the  objects,   the  cral^ 
policy  of  a  college  or  caste  of  an  hereditary  PriieathooiC 
(such  as  existed  in  Asia  particularly,)  would  soon  be  led 
to  take  advantage  of  the  effect  produced  upon  the  iaa* 
gination  of  the  people  by  stories  attached  to  rude  end 
frightful  attempts  at  form.     Thus  an  vxtravagaot  and 
monstrous  worship  was  introduced,  which  soon  prevailed 
over  a  vast  portion  of  the  World  in  ancient  times,  sad 
is  even  now  met  with  in  uncultivated  regions.    The 
oldest  monsters  of  E^ypt,  no  less  than  the  images  ^Ubit 
Buddhists  and  Chinese,  were,  probably,  in  the  nataral 
progress  of  superstition,  (fostered  by  the  Priesthood,)  the 
fruits  of  a  similar  origin,  and,  perhaps,  the  same  may  be 
said,  in  the  first  instance,  of  the  Gods  of  Bebjlon  wH 
Nineveh.     Primus  inorhe  Deos  fecit  Hmor^  is  perfedljf 
true  of  the  Idol  Gods  of  the  East;    to  increase  dicir 
effect  in  exciting  terror  by  additional  monstrosities,  holh 
of  form  and  attributes,  was  the  object  of  the  Pricrti, 
and  the  only  progress  in  Art  amongst  tfaem  was  tbe 
introduction  of  additional  incongruities.     The  gtnenl 
forms  once  consecrated  as  symbolical  of  the  attribale^ 
or  as  resemblances  of  their  monstrous  Gods,  were  sftn- 
wards  preserved  from  improvement  or  innovation  by 
the  nature  of  their  hierarchal  institutions  ;.and  ihnikSS 
will  be  more  particularly  shown  when  we  come  to  ^eak 
of  Egyptian  Sculpture,  was  a  barrier  raised  agaiaiC  aaj 
improvement  in  style  in  the  imitative  Arts*  vhicht  u 
long  as  it  was  respected,  was  fatal  to  their  progresL 

To  return  to  our  History.  It  has  been  conteadedisi 
that  the  Egyptians  were  the  inventors  of  ScttlptoRiAi] 
the  distinction  has  also  been  claimed,  and  with  nrach' 
more  propriety,  for  the  Phcenicians,  of  not  only  hayiflf 
invented  it,  but  of  having  extended  it  and  tai^lfatitlo 
other  Nations.  The  circumstances  which  A«a  appeen 
to  have  enjoyed,  undisturbed  as  that  portion  ^  tbe 
Globe  was  for  a  long  period,  either  by  intestine  divi- 
sions or  foreign  wars,  is  also  favourable  to  the  opinioo 
that  the  Arts,  both  useful  and  ornamental,  bad  their 
commencement  there,  and  that  as  it  was  the  fii^  •cttle* 
ment  of  Man  after  the  Deluge,  so  it  was  the  cradle  of 
the  Arts  and  Sciences.  It  is,  indeed,  more  than  pio* 
bable  that  the  Asiatics  had  made  considerable  progntt 
in  them  long  before  they  had  any  existence  in  other 
Countries.  It  is  much  to  be  regretted  that  our  acqosiot* 
ance  with  the  earlier  History  and  migrations  of  the 
Hindiis  is  so  scanty  ;  but  we  trust  the  time  is  not  &r 
distant  when  the  laudable  exertions  of  a  learned  Society* 
instituted  for  the  express  purpose  of  collecting  infonna- 
tion  respecting  the  History  of  the  Nations  of  the  Etst, 
will  be  so  far  crowned  with  success  as  to  enable  the 
curious  in  such  pursuits  to  penetrate  the  thick  cloud  m 
which  the  origin  and  intention  of  their  Mythology  is 
enveloped  ;  and  from  which,  however  they  may  have 
been  chuiiged  subsequently,  it  is  not  improbable  that 
much  in  the  Eg^'ptian,  and  even  the  Grecian  systems  of 


woTsliip,  ^as  originally  derived.  Such  a  Ittiowled^e, 
if  the  supposition  be  admUtetl,  would  open  a  wide  and 
extremely  interestmg^  field  for  Ihe  antiquary,  and,  leadmcf 
to  the  explanation  of  the  object  of  their  Sculptyre,  wuuld 
lend  to  elucidate  mtich  in  the  practice  of  the  Arts 
amongst  (he  earlier  Nations. 

It  has  been  asserted  by  some  of  the  oldest  Christian 
writers  that  Abraham,*  as  well  as  his  father  Thera  or 
Terab,  were  themselves  makers  of  images.  The  Scrip- 
ttires  afford  tis  no  authority  for  this  supposition  ;  we 
only  find  allusion  made  lo  their  beiuja:  infected  nith  the 
exlravag'ant  and  improper  notions  that  are  said  to  have 
prevailed  in  those  days,  both  with  rei^ard  to  image- 
worship,  and  adoration  paid  to  the  stars.  Thus  in 
the  Book  of  Joshua^f  we  read,  *'  Thus  says  the  Lord 
God  of  Israel,  your  fathers  dwelt  on  the  otlier  mlQ  of  ihe 
flood  in  the  old  time,  evenTerah,  the  father  of  Abraham, 
and  the  father  of  Nachor ;"  and  **  Ikcy  nerved  other  Gods  f 
and  in  a  subsequent  verse  of  the  same  chapter  they 
are  counselled  "  lo  put  away  the  strangle  Gods'*  that  were 
amoDg  them.  It  is  tnie  that  in  this  place  no  parlicukr 
mention  is  made  of  the  objects  which  they  worshipped  ; 
but,  soon  after  this  time,  we  have  it  very  expressly 
stated,  that  Rachel,  when  she  left  her  father's  house 
with  Leah  and  Jacob,  carried  away  Ihe  **  imaMren/'  and 
that  Laban  pursued  them  for  the  purpose  of  recovering 
lb  em.  This,  we  believe,  is  the  earliest  notice  we  have  in 
the  Holy  writing^s  of  the  existence  of  such  things;  and 
even  here  no  details  are  supplied  by  which  we  can 
ascertain  what  they  were  like,  nor  of  what  materials  tttey 
were  formed.  That  they  were  but  small,  is  evident  from 
the  circumstance  of  Rachel  being  able  to  carry  them 
away  unobserved,  and  afterwards  from  the  facjhty  with 
which  she  concealed  them  when  Laban  searched  for 
them.  One  other  instance  may  be  mentioned,  where 
Jacob  is  described  as  taking  all  the  "  strange  Gods  and 
biding  them  under  an  oak  which  was  by  Shechem.'^J 
^  No  remains  of  the  Sculpture  of  the  Hebrews  exist, 
but  we  are  assured  that,  at  the  time  of  Moses,  they  were 
cciDsiderably  advanced  in  their  knowledge  of,  and 
jiraclice  in,  some  of  the  most  difficult  Arts.  Of  this,  the 
jetting  yp  of  the  Golden  calf,  and  the  Brazen  serpent, 
a£brd  ample  testimony.  It  has  been  welt  observed  by 
the  author  of  Sahmaa  Rescarches^^  that  the  manner  in 
which  the  Art  of  Engraving  is  s|)okeu  of  in  the  Books  of 
Jdosea^  shows  that  it  was  by  no  means  an  Art  of  recent 
iJiTenLJon  at  those  times.  The  onyxes  for  the  ^ac^ed 
epbod.  the  plate  of  gold  for  the  mitre  of  the  High  Priest, 
and  the  precious  stones  for  his  breastplate,  were  all 
ordered  to  be  engraven  like  the  engravings  of  a  signet ; 
and  this  expression  is  frequently  used  in  the  Book  of 
Bsodta:  at  chapter  xxxix,  it  says,  *'  they  wrought  onyx 
stones  enclosed  in  onches  of  gold,  graven  as  signets  are 
graFeji."  The  same  observationhas  been  madevvith  regard 
to  the  Ctierubim,  which  seem  to  have  betin  well-known 
figures,  in  that  day,  to  the  Jews ;  for  Moses  does  not  give 
any  particular  description  of  them,  nor  detail  offoim,  as 
he  does  of  olher  things,  and  yet  the  Jewish  artists  appear 
to  have  made  tliem  correctly.  At  this  time  loo,  at  least 
fifteen  hundred  years  before  the  Christian  Era»we  find  the 
oaoies  of  two  Hebrew  Sculptors  recorded,  Bezaleel  the 
of  Uri,  and  Aholiab  the  son  of  Ahi.samach,  both 
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employed  f)y  Moses  to  make  the  ornament!?  of  the  Scolptun. 
Tabernacle,  and  which  will  he  found  particularly  de-  ^^■v'--"' 
Bcribed  in  the  XXXVIth,  XXXVlIth,  and  X^XVillth 
Chapter*;  of  Exodus.  These,  it  may  be  ol*Ber\'ed,  are  the 
earliest  Sculptors  of  whom  we  have,  by  name,  any  au- 
thentic record.  It  is  presumed  that  the  Sculpture  of 
the  Hebrews  bore  a  good  deal  of  resemblance  in  point 
of  style  to  that  practised  by  the  Ee:yptians,  and  which 
we  shall  examine  more  particularly  when  we  come  to 
treat  of  that  people. 

Diodortis  Si  en  his,  describing  the  riches  and  beauties  Asiyrian» 
of  Babylon  and  Nineveh,  says,  there  were  a  variety  of  andBAbylo* 
magnificent  works  in  the  celebrated  Gardens  of  Semi-  ■ 
raniis  ;  bassi  rUievi  o(  nmmnh,  which  were  richly  painted, 
and  statues  in  bronze  of  Belns,  Ninus,  and  Semira- 
mis,  were  amongst  the  decorations  of  the  Palace,  Now» 
althongh  much  exaggeration  has  in  ail  probability 
crept  into  the  account  of  the  Historian,  and  although 
even  a  question  may  arise  whellier  the  earliest  Sovereigns 
of  the  Babylonian  Monarchy,  are  to  be  here  understotwl 
(for  llie  names  arc  said  lo  have  been  common  to  many 
of  tlie  rulers  of  that  Nation.)  still  it  is  evident  that  the 
assumption  was  strong  tliat  the  practice  of  the  Art  wss 
of  great  antiquity,  and  that  Artists  had  lived  who  were 
capable  of  producing  works  of  extraordinary  grandeur ; 
though  we  have  no  mcTins  of  forming  any  conjecture  on 
Ihe  style  of  the  performance,  nor  of  the  manner  of  eye* 
cnting  them.*  Baruchf  supplies  us  with  some  curious 
particulars  respecting  the  practice  of  the  Babylonians  in  Al>out 
image-making  at  a  later  period  of  iheir  History ;  he  »  c» 
notices  the  materials  of  which  their  statues  were  conu  630* 
posed,  and  the  manner  in  which  they  were  dressed^ 
namely,  with  real  drapery^  a  custom  not  unusual  in 
early  times.  The  following  extracts  iire  interesting,  and 
throw  a  valuable  light  on  the  slate  of  Art  in  that  part  of 
the  World  at  the  period  at  which  the  Prophet  lived,  '*  Now 
shall  ye  see  in  Baby!on  Gods  of  silver^  und  of  gold,  and 
of  wood,  borne  upon  shoulders,  which  cause  the  nations 
to  fear;"  **  they  themselves  are  g^f/d^/  and  laid  over 
with  gold  ;'^  •'yet  cannot  these  tiods  save  them  selvca 
from  rust  and  moths,  though  they  be  covered  with  purple 
raiment  /'  •*  neither  when  they  were  molten  did  they 
feel  it.'* 

It  is  much  to  be  regretted  that  no  monuments  remain,  Pbctaielaiis* 
at  least  no  monuments  of  a  autficiently  early  dale,  to 
throw  any  light  upon  the  style  of  the  Arts  of  Design 
amongst  the  PhtEnicians  ;  for  the  Carfhaginiiin  mediila 
or  coins  which  are  preserved  merely  show  us  the  state 
of  Art  in  a  colony  established,  it  is  true,  by  the  Phojni- 
cians,  but  from  which  we  must  not  venture  to  judge  of 
the  merit,  nor  of  the  extent  of  skill  of  iheir  ances- 
tors* That  they  were  an  ingenious,  highly  cultivated, 
and  indu«;trious  people,  there  can  be  no  doubt  from  the 
evidence  we  have,  and  the  mention  made  of  them  in  the 
earliest  classical  writers;  their  Country  seems  to  have  been 
the  great  magazine  of  the  World,  wherein  every  thing  that 
could  administer  to  luxury  and  comfort  was  to  betbund; 
they  are  celebrated  as  rich  merchants,  and  bold  naviga- 
tors, and  their  commercial  intercourse  was  ei  I  ended  to 
all  the  neighbouring  and  even  to  some  very  remote  Na- 
tions. Their  acknowledged  skill,  and  iheir  establishment 
of  Colonies  in  all  parts,  have  led  many  to  think  I  hut  they 

•  Hercdotus^  who  lUed  about  450  e,  c,  ivritcs,  that  thert  were 
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SealpUire.  first  taug^lit  the  Arts  of  Desi^  in  the  Countries  which  they 
fixed  upon  as  residences ;  and  although  we  are  not  dis- 
posed to  think  this  entirely  the  case,  there  can  be  little 
or  no  doubt  that  their  fame  in  all  curious  workmanship 
was  very  great.  Homer  especially  distinguishes  the  Si- 
donians  for  their  excellence  in  the  Arts  of  Design,  and 
calls  them  Sc^oVcv  roXuBat^aXoi  :*  in  the  passage  re- 
ferred to,  he  is  noticing  a  goblet  elaborately  woriied  in 
silver,  and  alludes  to  the  artists  who  executed  it.  A 
Tyrian  artist,  too,  was  employed  upon  one  of  the  most 
celebrated  works  of  antiquity,  namely,  the  Temple  of 
Solomon ;  we  are  informed  that  **  King  Solomon  sent 
and  fetched  Hiram  out  of  Tyre,  and  he  came  to  King 
Solomon,  and  wrought  all  his  works;  he  made  the 
molten  sea,  with  the  twelve  oxen  supporting  it.  Cheru- 
bim," &c.  &c. :  this  was  about  one  thousand  yeais  before 
the  Christian  Era. 

It  appears  that  Sculpture  was  known  and  practised 
by  the  Persians  at  a  very  early  period  of  their  History, 
though  it  is  likely  that  Uie  Art  never  attained  any  very 
great  degree  of  excellence  or  beauty  amongst  them ; 
it  was  in  all  probability  confined  to  architectural  pur- 
poses, and  the  following  causes  would  operate  in  no 
slight  degree  in  arresting  its  progress  towards  perfec- 
tion. In  the  first  place  the  Persians  highly  disapproved 
of  statues  for  Religious  purposes,  that  is  as  objects  to  be 
worshipped,  because  they  did  not  believe,  as  the  Greeks 
did,  that  the  Gods  had  the  Human  form  ;  and  we  are 
informed  by  Diogenes  Laertius,  and  Clemens  Alexan- 
drinus,  that  as  they  allowed  Fire  and  Water  to  be  the 
only  emblems  or  representations  of  the  Divine  Power,  so 
did  they  condemn  all  statues  and  images  whatever; 
and  Xerxes  is  said  even  to  have  destroyed  all  the 
Temples  of  Greece  at  the  instigation  of  the  Magi, 
because  the  builders  of  those  edifices  impiously  pre- 
sumed to  enclose  vnthin  walls,  the  Gods  to  whom  all 
things  are  open  and  free,  and  whose  proper  Temple  is 
the  whole  World.  Various  authorities  might  be  added  to 
these,  in  proof  of  the  constant  war  which  the  Persians 
carried  on  against  images,  and  every  einblem  of  Idolatry 
differing  from  their  own.  Another  reason  for  the  slow 
progress  of  the  Art  in  that  Country  was  the  horror  they 
appear  to  have  entertained  of  all  naked  figures ;  and  as 
it  would  have  militated  decidedly  against  popular  pre- 
judice or  feeling,  no  Sculptor  would  dare  to  represent 
any  figure  without  its  appropiiate  drapery.  Under  these 
circumstances,  so  unfavourable  to  the  progress  and 
improvement  of  Sculpture,  we  cannot  be  surprised  at 
fniding  all  the  figtires  which  have  reached  us,  closely 
draped,  and  stiff  and  awkward,  from  the  ignorance  of 
the  artists,  who  had  no  opportunity  of  studying  the 
human  form,  nor  of  acquiring  that  knowledge  of  its  struc- 
ture which  would  have  enabled  them  to  show  the  play 
and  variety  of  the  figure  under  the  dress  in  which  they 
enveloped  it.  The  bassi  rilievi  which  have  been  found 
amongst  the  ruins  of  Persepolis  show  the  general 
state  of  Art  in  Persia  at  an  early  period,  and  will  be 
found  to  correspond  with  the  character  which  we  have 
drawn  of  it.  These  works  bear  so  strong  a  resem- 
blance, in  many  respects,  to  those  of  the  Egyptians,  that 
they  have  been  thought  to  be  the  performances  of 
artists  from  that  Country,  carried  into  Persia,  probably, 
by  Cambyses,  when  he  returned  thither  afler  having 
subjugated  Egypt ;  and,  certainly,  at  a  later  period,  the 
Persians  seem  to  have  employed  artists  to  execute  their 
coins  who  were  entirely  unacquainted  with  the  improve- 

•  Hiadf  lib.  JQuU.  v.  743* 


ments  which  had  taken  place  in  Art  in  the  neigfabouring  i 
States ;  as  may  be  inferred  from  the  pieces  of  money,  « 
called  Darics,  of  which  many,  both  in  gold  and  silver, 
are  extant,  and  which  exhibit  as  much  poverty  in  the 
design  and  style  as  ignorance  and  clumsiness  in  the  exe- 
cution. Representations  of  the  Human  figure,  with  ac- 
cessories of  a  more  elevated  character  of  Sculptore,  are 
frequently  met  with,  as  the  Persian  Divinity,  Mithras, with 
his  various  symbols ;  but  there  can  be  no  doubt  thai 
these  statues  and  alii  rilievi  are  the  woriu  of  foreigii- 
ers,  Greek  or  Roman  artists,  and  of  a  comparmUvdy  late 
period.  One  proof  of  this  is,  that  the  Persians  ue  nid 
to  have  sacrificed  a  horse  to  this  object  of  their  adon- 
tion,  understood  to  be  typical  of  the  Sun ;  but  in  the 
monuments  to  which  we  allude,  the  Yictlni  is  a  bolL 
and  the  place  in  which  the  action  is  bein^  pcrfotmed 
is  a  cave,  and  we  are  informed,  (in  confirmation  of  ow 
supposition,)  that  in  those  parts  of  Italy  in  which  tUi 
worship  was  introduced,  the  ceremonies  were  alwajs 
carried  on  under  ground,  or,  in  fact,  as  these  Sculptures 
represent,  in  caves. 

The  foregoing   general   survey  of  the   prMtiee  of^ 
Sculpture  amongst  the  earliest  Nations  was  neoessary  "" 
to  our  purpose  in  giving  the  History  of  the  Ait  from 
the  first  accounts  we  have  of  it;  but  it  has  been  ov 
endeavour  to  render  it  as  succinct  as  was  compatlMa 
with  the  subject,  being  fully  sensible  that  where  Ikrs 
are  no  monuments  existing,  but  little  knowledge  cm  be 
obtained  of  the  styles  of  Art  practised ;  and  thiltat 
little  light  can  be  thrown  on  its  History,  oranypeea* 
liarities  attending  its  first  introduction,  where  tims  rf 
a  late  date  are  our  only  authorities  or  sonrees  of  k- 
formation.     In  considering  the  Arts,  and  moie  patt* 
cularly  Sculpture,  as  it  was  practised  in  other  Caamm^ 
of  which  it  is  next  proposed  to  treat,  namdy,  Kgffl^ 
parts  of  Asia  Minor,  Greece,  Italy,  and  their  dqMid" 
encies,  a  much   more  satisfactory  field  is  opened  to 
us ;    for    in  each,  or  nearly  so,  we  shall  be  iUe  to 
begin,  if  not  with  its  birth,  at  least  with  its  ia6aqr« 
in  point  of  style,  and  to  trace  it  progjessively  to  fo 
perfection,  decline,  and  fall.     That  of  Eg^rpt  wiUpw^ 
haps,  be  the  most  difficult,  as  the  early  History  of  Uiit 
most   interesting   Nation   is   most    lost  in  obseorily. 
But  as  the  progress  of  the  Arts,  the  particular  oljeet 
of  the  present  inquiry,  did  not  keep  pace  with  the  faih 
provements  of  the  people  in  other  respects,  we  diaD 
not  have  to  regret  the  scantiness  of  our  information  sa 
that  head  so  much  as  might  at  first  be  apprehended. 

Before  we  enter  upon  this  part  of  our  HistoiytiCney 
not  be  improper  to  observe,  that  in  beginniag  with  tlw 
Egyptians,  our  object  is  not  to  derive  SculpUne  fitoni 
that,  nor  any  other  particular  Country,  for  it  docs  not 
appear  at  all  necessary  that  the  Art  should  have  beoi 
transplanted  from  one  Nation  to  another,  in  order  Id  halt 
become  so  universally  practised  as  it  is  proved  to  hivt 
been  from  concurring  testimonies  and  still  existing  Mo- 
numents. Migrations  of  Nations,  and  the  establishiMet 
of  Colonies  from  more  civilized  Countries,  would  natorsD} 
have  great  influence  in  introducing  improvement  in  mort 
things;  and  Religion,  customs,  and  with  these  the  Alti 
of  Design,  would,  probably,  undergo  considerable  ditagc. 
But  we  have  undeniable  evidence,  in  our  own  timdi 
that  Sculpture,  as  well  as  Painting,  have  been  cultivated 
in  Countries  newly-discovered  by  us,  and  uninstroded, 
as  far  as  we  can  find,  by  any  other  People,  in  these  Arta 
In  Mexico,  and  the  South  Sea  Islands,  as  well  as  in  other 
places.  Idols  and  Pictures  have  been  found,  which  bear 
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tmdoubted  marks  of  originality,  rudely  copied  from  Na- 
ture, and  to  be  traced  by  their  symbols,  or  tbt^  subjects 
they  iilustrate,  to  tlieir  origin  in  the  tradition  of  real 
or  pretended  exploits  of  the  ancestors  of  the  people 
who  possess  them.  The  Arts  of  Design,  as  hiis  before 
been  observed,  have  owed  their  birth  to  necessity 
SBd  to  tlie  de^re  of  conimemoration  :  their  cultivation 
and  improvement  to  pleasure. 

The  leading:  styles  of  Art  amongst  the  Ancients  are 
divided  into  Egyptian,  Etruscan,  Greek*  and  Roman* 
We  may  almost  say,  each  of  thest*  has  its  Epochs,  and 
each  Epoch  its  distiii|ryishing"  character,  and  in  the  Greek 
School  each  character  its  author;  tor  we  ate  fnrnistied 
with  the  names,  peculiarities  of  style,  and,  what  is  still 
more  fortunate,  with  the  works  of  mauy  of  the  g-reat 
masters  of  Sculpture  in  that  favoured  Country,  which 
enable  us  to  jud^c  with  tolerabie  accuracy  at  what  tintcs, 
as  well  as  under  what  masters,  various 
changes  in  the  Art  took  place. 


Egyptian  Sailpturc. 


■  The  History  of  the  Arts  of  Design  in  Egypt  has  af- 

■  forded  a  wide  field  for  pipecvilation,  but  few  satisfactory 
I  conclusions  have  been  arrived  at  respecting- their  origin 
I  and  earliest  practice.  Wiuckelmau*  ventures  to  mark 
V  three  distinct  periods  or  Epochs  of  Art  amongst  the 
*     Bgyptians,  making  the  first  include  the  time  that  elapsed 

lirom  their  origin  in  that  Country  to  the  reign  of  Cam- 

Pbyses,  in  the  LXJId  Olympiad,  or  526  years  before  the 
Christian  Era,  This  he  distinguishes  as  the  **  An- 
cient Epoch  ;"  **  the  Middle,"  according  to  his  classihca- 
lion,  embraces  the  whole  period  during  which  Egypt 
was  under  the  dominion  of  the  Persians  and  Greeks ; 
and  the  third  or  last,  which  he  terms  the  Style  of  Imi- 
tation, was  about  the  time  of  Hadrian.  In  another  place, 
however^  the  German  antiquary  seems  disposed  to  fix 
the  commencement  of  the  second  Epoch  considerably 
'       later ;  namely,  at  the  establish  nient  of  the  Greeks  in  that 

■  Country,  under  Alexander  the  Great  and  his  successors^t 
m    The  Abbate  Fea,  the  learned  editor  of  the  latest  edition 

■  of  Winckelman's  Work,  endeavours  to  establish  no  less 

■  tbaii  five  periods:  the  first  of  which  lasted  from  the  origin 
of  ibe  Arts  in  the  Country  to  the  time  of  Sesostris;  the 
second  under  Sesostris,  during  twenty-four  years  of  his 
reign;  the  third  from  Sesostris  to  Psammetichus  ;  the 
fourth,  the  period  of  imitation  of  Egyptian  Art  in  Rome ; 
and  the  fifth,  that  ofTheodosius  the  Great:  this  classi- 
fication»  and  particularly  that  of  the  first  periods,  is 
too  chitnerica)  to  be  depended  upon,  A  third  arrange- 
ment of  periods  of  Egyptian  Art  may  be  noticed  here,  by 
M-  Mtltrn,  the  well-known  author  of  various  learned  and 
interesting  Works  on  Art  and  antiquity;  the  first  is 
brought  down  by  him  to  the  lime  of  Pisammetichus, 
during  whose  reign  the  Greeks^  were  received  and  treated 
with  favour;  the  second  commenced  with  the  reign  of 
that  Prince,  and  had  its  duration  till  the  Conquest  of 
Cambyses ;  when  a  further  change  took  place  by  the 
mi&ture  of  the  Persian  style  with  the  original  Art  of 
the  Country,  marking  the  third  Epoch  ;  which  lasted 
from  Cambyses  to  the  reign  of  Alexander  the  Great; 
the  fourth  was  of  the  time  during  which  the  Egyptians 
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were  subjected  to  the  Greek  Kings,  and  M.  Millin  E^ptian 
calls  the  style  of  this  period  the  Gra^co-Egyptian  ;  thn  ^— »v— - 
fifth  is  the  Style  of  Imitation,  and  commenced,  as  in 
Winckeimaii's  division^  with  the  reign  of  Hadrian,  This 
classification  is  more  satisfactory  than  that  of  the  Abbate 
Fea  ;  but  it  is  a  question  whether  the  changes,  wliich  the 
diflerent  antiquarians  have  fancied  are  to  be  observed 
in  Egyptian  Art,  are  really  sufliciently  developed  in  the 
monuments  which  are  come  down  to  us,  (o  allow  of  our 
making  such  distinctions.  The  most  objectionable  part 
of  these  divisions  seems  to  us  to  he  the  fixing  changes 
so  eariy  as  those  ado|jted  by  Fea  and  Millin;*  for  al- 
though Cambyses  endeavoured  to  abolish  the  customs 
and  even  the  Religion  of  the  Egyptians,  we  are  not 
infurmed  that  he  made  any  changes  in  the  Arts,  or  in 
the  treatment  of  artists  ;  and  it  is  but  fair  to  believe  that 
had  he  entertained  such  a  wish,  the  Persians  had  no  Art 
which  they  ccmld  substitute  superior  to  tfiat  which  they 
found  in  the  Country  tliey  had  subdued.  It  is  important 
too,  while  considering  this  subject,  to  bear  in  mind  that 
the  changts  that  Cambyses  wished  to  effect,  and  perhaps 
did  partially  eifect,  were  of  no  great  duration,  as  we  are 
informedt  that  his  successor,  Datius,pL*r milted  the  Egyp- 
tians to  return  to  Iheirown  usages;  and  it  is  remarkable, 
and  oilers  some  confirmation  of  this  position,  that  Plato, 
who  lived  about  120  years  after  Cambyses»  speaks  of  the 
attachment  which  the  Egyptians  cherished  fur  all  their 
most  ancient  customs,  observing,  that  no  change  had  taken 
place  for  Ages.  J  Under  these  circumstances,  we  should 
be  disposed  to  consider  the  second  opinion  ofWiuckel- 
mau  as  the  most  satisfactory ;  namely,  that  the  first  style 
of  Art,  such  as  it  was  practised  in  the  earliest  times, 
lasted  with  but  slight  variations  until  the  general  intro- 
duction of  Greeks  during  the  reign  of  Alexander  the  B.  c. 
Great,  when  a  change  took  place  in  most  of  the  inslitu-  330, 
tions  of  the  Country,  and  the  Arts  of  Design,  naturaUy  *«<!  wl»«  - 
enough,  underwent  some  alteration  from  the  introduc- 
tion of  the  purer  taste  of  the  conquerors.  But  it  will 
be  remarked,  that  the  characteristics  of  Egyptian  Art 
arc  peculiarly  its  own ;  and  although  some  general  re- 
semblance to  it  may  be  found  in  some  stiff*  and  hard 
first  eObrts  in  other  Countries,  and  although,  in  the 
course  of  Ages»the  practice  may  have  been  infiuenced,  in 
minor  details,  by  correspondence  with  foreigners,  suffi- 
ciently perhaps  to  enable  careful  observers  to  distinguish 
the  variations  of  the  periods  alluded  to,  yet  the  leading 
character  of  all  Art  in  that  Country  remains  the  same  ; 
and  whether  it  be  of  the  most  remote  period,  or  of  the 
Ptolemies,  or  of  the  time  of  Hadrian,  it  bears  a  style  or 
manner  which  alike  stamps  it  as  Egyptian. 

It  excites  our  astonishment  that  a  Nation  so  distin-  Ctusen  of 
guished,  so  superior  indeed  to  other  Nations  in  Science,  sIoivpr(>- 
shoultl  have  made  so  little  progress  in  the  Arts  of  De-  ^^^^^  ^^ 
sign  ;   for  we  cannot  but  be  struck  by  the  fact  that  their    ^^^  ' 
improvement  in  them,  and  especially  tlieir  imitation  of 
the  Human  figure,  did  not  keep  pace  with  their  advance- 
ment in  other  respects.    In  the  Arts  of  Design,  though 
their  works  were  surprising  and  magnificent  from  their 
scale,  they  seemed  destined  never  to  arrive  at  perfection ; 
aiid  it  becomes  an  inquiry  of  interest  to  endeavour  to 

•  We  have  thought  it  right  to  notice  the  opinions  of  the  above  in, 
genious>vhterf,  but  Ibe  rcftder  who  des^Keii  to  etiler  more  particularly 
ioto  itie  subject  of  Egyptian  Arl  atid  anLiquity  is  rcferrcil  to  the  workt 
of  Zoega,  Hamilton,  Bankes,  a^nd  cspecisdly  the  late  rescarcbet  of 
Young  aud  (J  ham  poll  ion, 

f  Diod.  Siculus* 
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Sculpture,  discover  an  adequate  cause  for  this  failure.  One  of  the 
principal  reasons  which  has  been  adduced  is  the  absence 
of  beautiful  forms  amongst  the  Egyptians,  either  in  face 
or  figure,  ^lian  observes  that,  in  his  time,  it  was  rare 
to  find  a  well-made  or  beautiful  woman  ;  and  another 
writer*  says  of  them,  HomineB  autem  JEgypHs  plerique 
mbfuscuU  mnt  et  atrati,  magisqite  nuntiares^  gracilenti 
et  aridU  &c.  It  is  well  known  that  they  had  no  public 
Games,  like  the  Greeks  and  Romans,  for  the  exercise 
of  their  bodies,  by  which  their  artists  could  have  the 
opportunity  of  studying  the  actions  and  variety  of  the 
figure;  causes  sufficiently  powerful  to  prevent  their 
imitative  works  possessing  much  excellence  of  form. 
The  artists  too,  it  must  be  remembered,  were  altoge- 
ther precluded  from  studying  Anatomy,  so  essential 
to  the  perfection  of  the  Fine  Arts  and  of  Sculpture 
especially,  by  the  extreme  respect,  approaching  to  vene- 
ration, that  was  paid  to  the  dead.  So  jealous  were  they 
of  any  indignity  being  shown  to  the  bodies  of  the  de- 
ceased, that  they  considered  the  common  and  necessary 
offices  which  were  performed  as  having  somethingrevolt- 
ing  in  them  ;  and,  consequently,  the  persons  appointed 
by  law  to  embalm  the  dead  and  prepare  them  for  niter' 
ttient  were  looked  upon  with  horror  and  detestation, 
and  were  obliged  to  seek  safety  by  flight  from  the 
indignation  and  excited  feelings  of  the  surviving  rela- 
tives. The  next  cause  that  may  be  assigned  for  the 
little  progress  that  was  made  in  the  Arts,  was  the  strong 
and  unconquerable  attachment  they  had  for  all  their 
most  ancient  customs;  which  has  led  some  writers 
to  suppose  that  the  artists  were  forbidden  to  depart 
from  established  rules  applied  to  the  representation 
of  the  human  figure.  From  the  comparative  skill  which 
they  have  evinced  in  executing  animals,  it  seems  more 
than  probable  that  it  was  in  these  inferior  objects  alone 
that  they  were  permitted  to  exercise  their  own  judgment 
or  skill ;  while  statues  or  pictures  of  men  and  women, 
appropriated  to  purposes  of  Religion,  and  confined  to 
the  representation  of  Divinities,  Kings,  and  Priests.t 
were  not  to  be  elevated  at  the  will  of  the  artist  beyond 
the  character  left  by  the  Ancients,  and,  therefore,  esta- 
blished as  by  Law.  We  must  also  notice  another  influen- 
tial cause,  the  division  of  the  people  into  castes  or 
professions,  which  obliged  a  son  to  follow  the  trade  or 
calling  of  his  father,  whatever  it  might  be  ;  J  by  the  same 
rule  it  was  prohibited  for  any  person,  however  decided 
his  disposition  for  them  might  be,  to  practise  the  Arts  of 
Design,  unless  he  had  an  hereditary  right  so  to  apply  his 
talents.  One  more  cause  for  the  slow  progress  of  the 
Arts  in  E^r^pt — more  influential  perhaps  than  any 
other  in  a  profession  which  requires  for  its  consum- 
mation and  perfection  much  nursing  and  protection — 
was  the  little  esteem  in  which  artists  were  held  in  the 
Country ;  they  were  classed  in  the  lowest  rank,  and 
neither  had  opportunty  nor  permission  to  rise  above  it 
Thus  their  practice  was  merely  mechanical,  unaided 
and  unenlightened  by  the  mind  or  sentiment  which  a 
student,  who  feels  he  may  arrive  at  distinction  by  excel- 
ling in  the  higher  branches  of  his  Art,  would  endeavour 
to  throw  into  his  works.  The  statues  and  hasn  rilievi 
remaining,  even  at  the  present  day,  are  almost  without 
number;  and  wherever  ruins  have  been  discovered,  whe- 
ther of  Temples,  Tombs,  or  Obelisks,  there  also  have 
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Sculptures  or  Paintings  been  found.  Tbe  contiiuMl 
practice,  therefore,  which  such  a  vast  quantity  of  woik 
afibrded  must,  under  any  other  oircuiiist«ices»  hmwt 
occasioned  improvement ;  and  were  it  not  for  the  pA^ 
ralyzing  influence  of  the  causes  above  emimcraled,  we 
should  be  utterly  at  a  loss  to  comprehend  bow  it  wsa 
possible,  in  a  Country  where  Art  was  so  txleiMivdy 
cultivated,  that  it  should  have  remained  so  ifMonmrybt 
point  of  style. 

The  general  characteristics  of  Egyptian  ScdlptaFe  c 
are  extreme  simplicity  or  uniformity  in  the  compoiitfen  ii 
of  the  lines,  want  of  variety  of  action,  and  tile  ebscHe 
of  sentiment  or  expression  in  the  heads.  Their  statav 
are  standing  quite  upright,  or  sitting  with  ell  the  liailto 
at  right  angles  to  the  body,  or  kneeling  on  Mk 
knees  ;  the  arms  are  generally  attached  to  the  body,  dis 
hands  close  to  the  thighs,  though  in  female  Hgufes  eee 
hand  is  frequently  placed  across  the  breast;  in  thekeec^ 
ing  figures,  the  hands  are  brought  a  little  forward  oelle 
front  of  the  thighs,  and  support  a  box  containing  idob ; 
the  backs  are  uniformly  supported  by  a  sort  of  block  or 
pilaster,  which  is  generally  covered  with  hierogiypbici ; 
the  feet  are  for  the  most  part  parallel  and  joined  toge- 
ther, though  this  is  not  always  the  case,  for  in  standing 
figures  one  foot  is  sometimes  slightly  advanced  befm 
the  other.  The  statues  of  men  are  entirely  naked, » 
cepting  that  a  sort  of  apron  is  folded  across  the  Mm; 
those  of  females  were  dressed  in  one  lon§^  va&wbafk 
garment,  fitted  close  to  the  body ;  there  are  no  Mil  k 
it  and  it  is  only  to  be  distinguished  frooi  the  ig«t  hf 
a  slightly  raised  border  at  the  neck  and  leet;^  tbeftna 
of  the  breasts  is  sometimes  indicated  by  their,  nslsnl 
projection  being  circumscribed  by  an  indirated  Hoe.  K 
has  been  remarked,  and  with  great  justice,  tek  fke 
Egyptians  appear  to  have  paid  great  regard  to ^Mnq^ 
and  have  preserved  more  modesty  in  their  figom  tha 
any  other  people  who  have  practised  the  Arts;  oeeft> 
sionally,  works  of  a  different  character  are  net  wilfat 
but  they  may  always  be  fairly  attributed  to  a  late  period. 
The  heads,  when  they  are  human,  are  sometimes  Wh 
covered,  but  more  frequently  they  are  surmounted  eidier 
by  an  emblematical  head-dress,  in  which  is  dtftinguirind 
the  lotus,  a  globe,  a  serpent  or  some  sacred  symbol,  or 
that  more  generally  found  in  representations  of  tke 
human  figure  in  Ejrypt  consisting,  as  is  wdl  known,  of 
a  sort  of  close  cap  or  head-piece,  entirely  concealing  the 
hair  and  falling  in  broad  flaps  upon  the  shoulden.  Tbc 
foregoing  observations  are  principally  applicable  to  their 
statues  ;  but  the  Egyptians  also  worked  a  gmt  deal  in 
basso-rilievo,  as  almost  all  theTombs  and  Temples  whidi 
have  been  discovered  are  richly  decorated  with  Sculp- 
ture of  this  sort.  They  do  not  of  course  differ  irrj 
materially  from  the  statues  as  far  as  regards  geneni 
character,  but  they  are  somewhat  varied  in  treatmest  ' 
It  will  be  found  that  there  is  fre(]uently  greater  atteatioB 
paid  to  details  of  costume,  as  in  expressing  more  ftkk, 
and  a  bolder  attempt  at  action  is  observable  in  tbcoi,  as 
if  the  artists  were  not  so  strictly  confined  in  their  woib 
in  this  style  as  in  statues.  This  is  particularly  strikia; 
in  some  bassi  rilievi  on  one  of  the  great  Temples  it 
Thebes.  The  principal  of  them  represents  a  battle,  or 
the  exploits  of  some  hero  who  is  destroying  his  enemies; 
he  is  made  of  colossal  proportions  rompared  with  the 
other  figures  in  the  scene,  and  there  is  an  attempt  at 
composition,  and  even  beauty  of  form,  in  the  heads  of 
sonie  of  the  combatants,  which  offers  ground  for 
curious  speculation  as  to  the  period  at  which  the  woriE 
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.  was  executed,  and   the    subject  to  which    it   relates. 

^  We  shall  here  point  out  a  peculiarity  in  the  execution 
of  some  of  the  Eg-yptian  6a«si  riiicm  fclill  preserved 
to  us.  A  ground  was  sunk  below  the  face  of  the  stone 
to  be  employed,  preservings  however,  a  marg-in  of  the 
ori^inai  face  all  round;  the  fig-ureor  subject  to  be  repre- 
sented was  then  worked  within  this,  so  that  there  was 
ao  relief  or  salient  part  beyond  the  original  plane,  which 
fermed  as  it  were  a  protecting  frame  round  it  It  may 
be  observed  too,  that  it  was  by  no  means  uncommon 
ftmoDg-st  this  people  to  paint  their  hoMi  rilievi,  and  ui- 
deed  their  Sculpture  in  g-eneral;  as  has  been  ascertained 
by  the  discovery  of  works  either  accidentally  buried  or 
enclosed  in  Tombs;  on  which,  from  the  atmosphere 
bnvio^  had  no  influence  in  decomposing  them,  Ihe 
colours  have  been  found  as  vivid  as  when  first  applied. 
Althoug^h  the  additional  splendour  of  effect  obtained  by 
It  for  decorative  works,  was  probably  the  principal  cause 
for  introducing  Paintings  upon  their  Sculpture,  other 
and  considerable  advantages  were  also  j^aiued  by  its 
adoption:  first,  the  Sculpture  waa  longer  preserved, 
from  its  wjrface  beinj]r  so  defended;  and  next,,  their 
works,  by  the  union  of  the  two  Arts,  became  much  more 
complete,  as  the  artists  were  enabled  to  add  many  details 
by  painiinj^  them  which  were  altogether  omitted  in  the 
Sculpture:  it  will  be  seen,  however,  that  painting-  statues 
and  works  in  Sculpture  ivas  not  confined  to  the  Ei^vp- 
Uan^,  btit  was  general  in  other  Countries. 

The  above  remarks  apply  to  the  general  characteristics 
of  Art  ill  Egypt ;  before  we  dismiss  this  part  of  our  sub- 
ject, we  shall  point  out  some  of  the  peculiarities  which  are 
offered  us  in  the  details  of  their  works,  and  of  which 
Ihe  interesting  specimens  preserved  in  Englnntl,  pnr- 
ticularfy  those  which  have  been  added  within  a  few 
years  to  the  collection  of  Sculpture  in  the  British  !\lu- 
fieum,  artbrd  ns  uumeTous  and  highly  valuable  examjiles. 
Id  the  first  place,  tlie  form  of  the  face  is  rather  short  or 
round,  the  eye,  large  and  pointed  at  the  extremities,  has 
a  Blight  inclination  upwards  at  the  outer  corner ;  it  is 
not  sunk  inlolhehead,as  is  ohservableinGreek  Sculpture, 
but  projects  as  far  forward  as  the  brow,  which  is  merely 
Indieoted  by  a  sliglitly  raised  line  or  sharp  edge  ;  the 
Boae  is  much  rounJtd  at  the  point,  somewhat  flattened, 
and  rather  wide  at  the  nostrils ;  the  projection  of  the 
cheek-bones  is  considerably  marked,  but  with  great 
roundness,  and  this  it  is  winch  gives  the  fulness  to  the 
upper  part  of  the  face;  the  character  of  the  month  is 
peculiar,  Ihe  lips  are  heavy  or  thick,  and  slightly  turned 
up  at  the  corners,  casting  a  simpering  or  silly  expression 
over  the  countenance;  the  mouih  too  is  always  repre- 
sented closed,  dift'ering  in  this  respett  from  Ifie  early 
works  of  Greece  and  other  Countries,  where  we  find  the 
mouth  generally,  if  not  always,  slightly  opened;  the 
chin  b  rather  small,  and  wiibout  that  pmjecliun  which 
gWes  my  much  beauty  to  the  face,  especially  in  the  pro- 
Ble  view  of  it;  in  ihe  placing  of  the  ear  there  is  also  a 
teilNirkable  peculiarity  in  Egyptian  statues,  it  being 
silaaled  so  high  up  that  in  many  instances  the  lobe  or 
lower  part  of  it  ranges  nearly  in  a  line  with  the  eyes. 
The  hands  and  ftet  of  their  figures  are  long  and  flat, 
the  nails  are  ruddy  marked,  but  there  are  no  indieationa 
of  knuckles  nor  joints,  which  gives,  even  to  the  most 
bi^ly  finished  and  best  preserved  works,  the  effect  of 
having  had  the  extremities  worn  or  smoothed  down; 
Ihe  iocs  are  rather  long,  and  the  smaller  one,  instead 
of  being  lunied  or  bent,  as  in  Greek  statues,  is  ex- 
tended, and  has  the  same  pressure  on  the  ground  as 
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the  others.  It  has  been  observed  in  some  statues,  which 

are  represented  standing,  that  the  feet  are  not  of  equal  ^'^^v*^-* 

length  ;  one  is  generally  a   liille  advanced  before   the 

other,  and  the  hindertnost,  on  which  the  figure  rests, 

is  made  the  longest ;  the  navel,  in  figures  of  both  sexes, 

is  strongly  indicated. 

We  wish  iu  the  foregoing^  observations  to  be  under- 
stood as  speaking  of  works  distinctly  Egyptian,  apply- 
ing that  signification  to  the  style  of  monuments  believed 
to  befong  to  their  first  or  ancient  period,  as  VVinckel- 
man  has  denominated  it ;  original  and  unmixed  with 
any  of  the  slyies  of  the  more  enlightened  people— (en* 
lightened  with  regard  to  their  taste  and  knowledge  in 
the  Fine  Arts) — who  subsequently  gained  power  in  the 
Country, 

The  Egyptians  used  a  variety  of  materials  fnr  the  Material*, 
purposes  of  Scnlpiure ;  we  find  works  in  wood,  baked 
clay,  some  few  iu  ivory,  in  metal,  in  a  variety  of  marbles, 
in  basalt,  granite,  alabaster,  a  sort  of  sandstone,  serpen- 
tine, Slc.  ;  for  their  colo^^al  works  they  employed  the 
sandstone,  basalt,  porphyry,  and  granite;  and  Herodo- 
tus says,  that  at  Sais  and  Thebes  there  were  also 
colossal  statues  in  wood,*  There  are  none  of  large 
dimensions  in  bronze;  the  works  in  Ihe  other  materials 
are  for  the  most  part  very  small,  having  the  appearance 
of  Lares  or  household  Gods,  eiilier  under  the  human 
form  or  that  of  animals. 

The  clean  execution  and  exceedingly  fine  surface  so 
remarkable  in  Egyptian  Sculpture  lias  excited  the  atten- 
tion of  the  curious  ;  and  it  leads  to  the  belief  that  their 
knowledge  in  hardening  metals  must  have  been  very 
fur  beyond  ours,  to  have  enabled  them  to  produce 
such  carefully  finished  works  in  materials  which  almost 
defy  our  best- tempered  instruments-  It  is  a  remarkable 
fact,  that  when  the  colossal  head,  called  ihat  of  the  Young 
Memnon,  was  placed  in  the  British  Museum,  and  it  was 
found  nt'cessary  to  make  some  holes  in  it  for  the  inser- 
tion of  irons  to  join  two  of  the  pieces  together,  the 
hardness  of  the  granite  was  so  great  that  six  or  eight 
blows  rendered  the  tools  employed  perfectly  useless. 


Etruscan  Scuipture. 

The  next  School  of  Sculpture  which  offers  itself  to  Etruicw. 
our  notice  is  the  Etruscan.  Its  early  History,  its 
origin  as  a  School  of  Art,  and  the  Nation  from  which 
it  was  derived,  have  afforded  subject  for  much  discus- 
sion amongst  antiqitaries  ;  but  nothing  very  satisfactory 
has  been  adduced  by  which  we  can  form  any  decided 
opinion  upon  it  previously  to  the  emigrations  by 
which  ihe  Greeks  nblaincd  an  establirbment  in  Etru- 
ria.  It  is  not  intended  here  to  question  the  possi- 
bility, or  rather  the  probability,!  that  there  was  some  Origin, 
original  Art  in  Etruria  before  the  arrival  of  the  Greek 
colonists  ;  some  of  the  monuments,  indeed,  which  have 
come  down  to  us  have  been  produced  as  instances  of 
original  works  of  an  extreruely  early  dale  They  bear 
no  allusion  to  the  Greek  fables  or  mythology,  con- 
sisting of  figures  of  men,  of  Genii  with  and  wilhoot 
wings,  ceremonies,  SlC.  ;  but  in  the  greater  part  of 
those  that  have  reached  us  there  is  such  strong  evi- 
dence of  Greek  origin,  (in  their  subjects  rather  than 
in  any  distinguishing  style  of  Art,)  that  we  are  justi- 
fied in  consideriii|i"  them  as  drawn  from  Greece.     We 


Herod,  lib,  ii. 


t   Nicbuhr,  Hitlory  0/  Ropvr^  toI  i. 
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Scidptare.  would,  however,  here  observe,  that  the  works  of 
^*  v"^'  ancient  Greece  and  of  the  Etruscans  have  been  Ire- 
qnently  confounded  from  the  similarity  of  their  style 
alone;  but  it  must  be  remembered  that  this  style  is 
uothingf  more  than  the  general  characteristic  of  all  Art 
in  its  infancy,  the  same  in  Greece,  in  Etruria,  as  in  all 
other  Countries  ;  or,  as  it  has  been  observed  from  the 
learned  Lanzi,  in  speaking  of  the  conjecture  that  the 
Art  of  the  Etruscans  was  brought  from  Eg^pt  origin- 
ally. La  supposizione  che  gli  Etruschi  traenero  dagU 
Egizj  le  loro  AHi  e  il  loro  ditegno  i  priva  di  fonda^ 
nunto,  poiche  come  awertt  il  Lanti^  la  rigidezza  e  U 
reltilineo  dei  itgni  non  hanno  hitogno  di  venirci  dal  iVf2o, 
e  nei  principj aeUe  Arti  preno  tutte  le  Nazione  ii  vede  lo 
itesso  caraUere  essendo  quello  stile  uon  tanto  Arte, 
quanto  mancanza  di  Arte.*  These  observations,  how- 
ever, are  only  intended  to  apply  to  the  earliest  works, 
in  which  the  mere  similar  rudeness  of  execution  has 
been  erroneously  considered  a  corresponding  style  of 
School.  Straljof  has  a  passage  in  which  the  resem- 
blance of  the  works  of  the  Eg^yptians  to  those  of  the 
Etruscans  (or  Tyrrhenians)  and  the  early  Greeks,  is  in 
like  manner  noticed ;  but  we  certainly  are  not  led  to 
infer  from  it  that  there  was  any  communication  of  first 
principles  between  the  three  Nations.  A  distinction,  as 
Lanzi  observes, {  must  be  made  between  the  Etruscan 
style  and  works  executed  by  Etruscan  artists,  which 
will  be  found  on  examination  to  be  very  necessary  to 
enable  us  to  comprehend  and  judge  of  the  productions 
of  this  School.  The  **  Etruscan  style"  was  a  peculiar 
manner  of  treating  Art,  which  was  retained  by  those 
attached  to  this  School  from  its  foundation  down  to  a 
very  late  period;  it  was  particularly  distinguished  by 
the  Latins,  and  called  by  them  Tuscanicus;  it  was 
applied  exclusively  to  Art,  and  always  signified  a 
ityle ,  and  its  practice  was  not  necessarily  confined  to 
natives  of  Etruria.  All  works  executed  in  the  hard  and 
dry  manner  peculiar  to  this  School,  were,  therefore, 
called  opera  TuMcanica.  A  passage  from  Quinctilian 
will  illustrate  still  more  strongly  the  application  of  this 
style,  where  he  is  speaking  of  the  works  of  some  of  the 
most  celebrated  Greek  Sculptors :  Duriora  et  Tuscanicis 
pmxima  Callon  et  Egetias;  jam  minui  rigida  Calamis  ; 
moUiora  adhuc  mpradictis  Myron  fecU.^ 
Connection  Some  difference  of  opinion  has  arisen  respecting  the 
with  the  dates  of  the  various  migrations  of  the  Greeks,  but  the 
^  ^^^  eariiest,  generally  believed  to  have  Uken  place  about 
fourteen  centuries  before  the  Christian  Era,  was  that  of 
the  Pelasgi,  or  as  they  are  also  called,  Tyrrhenians.il 
Subsequently,  about  600  years  after  the  first,  another 
very  considerable  colonization  of  Greeks  took  place  ;^ 
and  to  this  much  of  the  improvement  of  the  inhabitants 
of  Etruria  in  the  Arts  of  Design  is  attributed.  It  is 
moreover  extremely  probable  that  the  Arts  were  prac- 

^  Cicognarai  Stor»  delta  ScmU,  vol.  L 
t  Strabo,  lib.  xvii. 

Laoxi,  Notixie  tuUa  SatUura, 
Lib.  xii. 

It  it  not  necessary  here  to  enter  into  an  inquiry  of  the  parti- 
cular distniction  between  the  Pelasgi  and  the  Tyrrheiiian%  though  it 
is  probable  that  the  terms  have  been  used  indiscriminately  by  thoso 
who  have  spoken  of  these  colonies.  A  variety  of  Works  may  be  con- 
solted  on  the  subject ;  amongst  them  those  of  Raoul  RocheUe,»arr  ieg 
Coitmie$  Gr^ea ;  Clavier,  »ur  les  Prtmiert  tempt  tU  Id  Grece;  Lanzi, 
Winckelman,  Niebuhr,  &c.  &c.  It  appears  probable  too,  that  other 
Greeks  came  over  and  settled  amongj^t  the  Etruscans  during  the  long 
interval  between  the  two  principal  emigrations. 
^  Herodotus.   Thucid.    Flut.    Slrab.  lib.  t. 


tised  to  a  great  extent  in  that  Country,  where  tot »  kiBg  ] 
period  they  were  enjoying  repose,  while  in  Greeecp  frMi  \ 
a  variety  of  causes,  (amongst  which  may  be  pMtieiilailf 
noticed  their  internal  and  external  divisiana  and  wmii) 
they  were  neglected  and  most  probably  suffiefcd  to  fiJl 
to  decay.  The  various  representations  of  Mil^eete  hmm 
the  Greek  History  and  Fables,  found  in  BteiifU»  Mid 
supposed  to  have  been  executed  at  a  period  wIms  them 
was  no  Art  in  Greece,  have  been  adduced  in  aoppoKof 
this  opinion  ;  among^st  them  may  be  particnlaily  notfead 
the  celebrated  Gem   formerly  in  the  collection  oC  Iho 
Baron  Stosch,  representing  five  of  the  seven  Chiefs  wbo 
conducted  the  expedition  against  Thebes ;  a  remailnfals 
event  in  the  early  History  of  Greece^  and  of  which  there 
is  no  equally  early  representation  found  amongst  the 
works  of  the  Greeks  themselves.   If  this  Qtm  be  indeed 
of  the  high  antiquity  ascribed  to  it,  it  ofiers  a  remaik- 
able  confirmation,  we  think,  of  the  Etruscans  bavisg 
practised  the  Arts  when  they  were  neglected  in  Greece; 
but  we  are  aware  that  its  antiquity  has  been  questkNMd« 
and  its  execution  attributed  by  one  writer*  to  so  knra 
date  as  subsequent  to  the  Vth  century  of  Rome.  Jwig' 
ing  however,  generally,  from  the  monuments  oTElrMees 
Art  which  have  come  down  to  our  time,  they  may  befidrty 
considered  as  derived  from  the  Greek  Sdiool;  not,  it 
we  have  before  stated,  from  any  distingnishiof  iM% 
but  from  the  subjects  chosen  for  illustralioa ;  SM 
works  may  have  existed,  perhaps  do  now  ezisC^  }Mk 
may  have  been  executed  by  the  original  inhabteMrf 
the  Country,  but  the  monuments  that  we  have  BUmlf 
lead  to  such  a  concltision. 

With  respect  to  the  characteristics  of  the  stjfe  rfChsi 
Etruscan  Art,  it  will  be  observed  that  a  certain  vaiiiftr^ 
exists:  in  some  of  their  works  the  forms  are  unddMi 
the  hair  and  drapery  stringy,  and  arranged  with  dv 
utmost  regularity  and  stiffness ; — in  others  then  h 
a  studied  affectation  of  execution,  with  an  UCfi* 
rated  and  forced  action  of  parts  even  to  the  iiVW 
the  ends  of  which  are  turned  up  in  the  most  SHa* 
tural  manner;  but  with  this  difference  in  exeeelkNl 
one  peculiarity  will  be  found  to  pervade  all  the  wofkl 
of  the  School,  namely,  a  general  absence  of  graee 
and  character.  Unlike  the  Greeks,  they  do  not  appear 
to  have  founded  their  practice  on  Nature,  and  the 
consequence  is  a  want  of  beauty  and  appropiiMi 
expression  or  sentiment  in  their  works.  It  will  alio 
be  observed  that  the  Etruscan  artists  continoed,  Vmg 
after  they  had  had  opportunities  of  improving  then- 
selves  in  that  respect,  to  execute  in  the  sans  haitL 
dry,  severe  manner,  by  which,  in  other  Conaliiei,  oalj 
the  earliest  works  are  characterised :  liVindcdoiant  hM 
adduced  reasons  for  this  fault,  but  they  do  not  appeff 
sufficient  to  account  for  the  almost  Egyptian  pertinacity 
displayed  by  the  Etruscan  artists,  in  following  the  moM 
of  style  which  their  precursors  left  them.  That  they 
had  vast  practice  in  the  Arts,  and  particulariy  in  Scalp- 
ture,  may  be  inferred  from  the  quantity  of  wockirf 

•  DiuerL  di  P.  Antonioli.    Slouch,  Pierr.    Grov.     Wiad^d- 
inan,&c. 

t  Winckelman,  lib.  iii.  It  is  worthy  of  remark  that  the  EtiMtWif 
like  the  Egyptians,  had  a  powerful  hierarchy,  for  their  chicfi^  **Lmh 
mones,'*  were  Priests  as  well  as  Governors,  and  they  may  have  escfdaei 
an  influence  in  preserving  the  forms  once  consecrated  vj  Religioa  hmt 
profane  innovation.  That  this  prejudice,  if  it  did  exist,  was  aot  W 
strong  as  that  which  was  submitted  to  in  Rgypt,  is  erideat  from  totm 
varieties  in  the  Etruscan  work,  but  it  may  hare  operated  to  i 
in  checking  the  progress  of  style. 


SCULPTURE. 


p«.  vanous  kinds  that  have  been  found  in  their  Country,  b5 
*^  well  as  frnm  the  accounis  of  some  of  the  ancient 
writers  ;♦  if  the  statue  of  Romulus  was  of  his  time,  as 
was  prt'lentled,  it  must  have  been  by  Etruscan  artists* 
We  read  too  of  their  efforts  in  the  plastic  Art,  iu  a  statue 
of  Jupiter  of  cluy»  which  was  pointed  rcd»  also  of  a  Her- 
cules in  the  same  material  ;  and  it  is  said  that  when, 
after  having  sustained  many  long  and  troublesome  wars 
against  the  Romans,  they  were  finally  subdued  by  that 
people,  and  became  a  Roman  Province,  (which  event 
happened  abonl  two  hundred  and  eighty  years  before  the 
Christian  Era,)  so  many  as  two  thousand  statues  were 
taken  from  Volsinium  alone  If 
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■  The  Art  of  Sculpture,  though  every  where  of  equal 
I    importance^  perhaps,  in  an  antiquarian  point  of  view, 

■  does  Dot  afford  us  the  same  interest,  nor  excite  the  same 
feelings,  when  we  are  examining  its  practice  in  other 
Countries,  as  it  does  in  Greece  and  its  colonies.  The 
associations  connected  with  that  Country,  added  to 
the  peculiar  excellence  which  the  Arts  of  Design,  and 
particularly  Sculpture,  attained  thert,  are  sufficient  to 
account  for  this  difference  ;  and  we  cannot  but  feel  that 
the  real  History  of  Art,  as  a  refined  and  intellectual 
pursuit,  can  only  be  known  by  tracing  its  progress 
amongst  that  favoured  and  gifted  people;  by  whom, 
in  a  few  centuriesi  it  was  carried  to  such  wonderful 
perfection.  In  other  Countries  in  which  Sculpture 
was  practised,  it  seemed  destined  never  to  go  beyond 
certain  limits,  and  if  it  did  sometimes  rise  superior 
to  the  rudeness  of  first  attempts  at  form,  still  it  never 
attained  strength  sufficient  to  step  beyond  a  wretched 
mediocrity.  Mere  representations  of  objects  were  pro- 
duced, unelevated  by  the  introduction  of  senlimenl  or 
feeling.  It  was  in  Greece  alone  that  the  advance 
of  the  Fine  Arts,  and  particularly  of  Sculpture,  was 
progressive  towards  perleciiim  ;  it  was  here  that  it  rose 
superior,  and  became  somelhing  beyond  a  mere  me- 
chanical pun»uit;  it  was  here  that  Mind  was  made  to 
illumine  Matter,  and  that  the  conceptions  of  rich  and 
glowing  fancies  were  embodied  in  the  productions  of 
their  artists. 

f  The  extraordinary  superiority  of  the  Greeks  in  this 
■•"  respect  over  all  other  nations,  a  superiority  so  decided 
and  so  universally  admitted,  that  the  terms  Greek  and 
perfection  are,  as  applied  to  works  of  Art,  almost  syno- 
nymous^  is  a  phenomenon  which  has  engaged  general 
attentiout  and  has  been  attempted  to  be  accounted  for  in 
vanous  ways,  morally  and  physically.  But  no  sufficient 
reason  has  yet  been  assigned,  we  think,  for  an  eicel- 
lence  which,  even  amongst  them,  was  partial,  and 
confined  to  some  States  or  particular  parts  of  the 
Country.  By  some  writers,  the  great  excellence  of 
the  Greeks  in  the  pursuits  under  our  consideration 
has  been  attributed  to  the  fineness  of  climate  which 
they  enjoyed  ;  but  it  requires  no  argument  to  show 
that  such  a  cause  ts  inadequate  to  produce  such  ex- 
traordinary  effects ;  other  Countries  have  had  equal 
advantages  in  this  respect  where  the  Arts  have  com- 
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paratively  had  no  existence.  An  ingenious  author*  has  Grecian, 
even  gone  so  far  as  to  assert,  on  the  authority  of  ancient  'i_p  .^i~^  * 
writers,  that  the  climate  of  Greece,  generally,  was  very 
unequal,  that  they  were  often  visited  by  fuga,  that  the 
cold  of  winter  was  in  many  parls  extreuiejy  rigorous, 
and  the  heat  of  summer  excessive,  and  thai  iu  Allica, 
especially  about  Athens*  they  were  afflicted  by  a  pecu- 
liar and  annoying  wind ;  and  although,  iu  some  spots, 
vegetation  flourished  in  the  greatest  luxuriance,  that  ia 
others  the  earth  was  perfectly  naked.  It  is  not,  however, 
intended  here  to  prove  that  the  climate  of  Greece  was 
bad,  but  merely  to  observe  that  it  had  its  inconveniences, 
and  to  reply  to  those  who  are  disposed  to  attribute  an 
all  powerful  influence  to  climate  alone.  By  some  again 
it  has  been  supposed  that  the  beauty  of  form  of  the  peo* 
pie  amongst  whom  the  Arts  were  practised,  affords  a  suf- 
ficiently powerful  reason  for  the  success  which  al  tended 
them  ;  but  we  do  not  conceive  that  that  circumstance 
would  have  all  the  influence  which  its  su]>porters  would 
derive  from  it ;  besides,  we  are  not  told  that  the  people 
who  most  excelled  in  the  Fine  Arts,  (namely  the  Aihe- 
nians,)  were  the  handsomest  of  the  Grecians.  Cicero,t 
speaking  of  the  youths  he  saw  al  Athens,  says  he  ob- 
served few  who  were  really  handsome;  and  although  we 
will  not  infer  from  this  that  they  were  none  of  them  so, 
especially  when  we  have  the  names  of  so  many  handed 
down  to  us  as  celebrated  frjr  this  quality,  yet  we  may 
fairly  conclude  that  the  Fine  Arts  owed  their  superiority 
in  Athens  to  some  other  cause  than  the  universality 
of  beautiful  forms.  We  would  remark  too  at  this  place, 
and  it  is  a  curious  circumstance,  that  those  women 
especially  whose  celebrity  for  beauty  has  reached  us, 
were  none  of  them  natives  of  Attica,  the  State  in  whicb 
Sculpture  most  flourished.  Phryne,  for  instance,  was  of 
Tliebes,  Glyceraof  Thespiae,  Aspasia  of  Miletus,  and  the 
masterpiece  of  Xeuxis  was  an  union  or  combinatiun  of 
all  the  beauties  aflbrded  by  the  study  of  seven  virgins 
of  Crotona.  The  admiration  of  beauty  amongst  the 
LacetlDemonians  is  well  atlested4  but  the  Fine  Arts 
were  pntscribed  at  Sparta.  Neither  does  a  peculiar 
form  of  Government  afford  a  sufficient  reason  for  their 
success  ;  fi>r  we  find  they  flourished  where  there  were 
essential  differences  in  this  respect.  They  were  not 
fostered  iti  (he  most  powerful  Stales,  as  maybe  inferred 
from  the  circumstance  of  Sicyon,  the  feeble  Sicyon^  hold- 
ing, together  with  Athens,  the  first  rank  in  the  cities  of 
Art,  whilst  the  rich  and  magnificent  Corinth  was  only  of 
secondary  consideration  iu  this  respect.  In  fact^  if 
wealth,  pomp,  and  luxury  had  been  necessary  to  their 
dcveicjpt-ment  and  success,  it  is  imtural  to  believe  that 
Asia,  and  not  Greece,  would  have  been  the  seat  in  which 
the  Arts  would  have  established  themselves. 

Thus  iL  does  not  appear  that  the  aptitude  (if  we  Perception 
may  be  allowed  the  term)  of  the  Greeks  for  the  Fine  orB«*iity, 
Arts  depended  upon  those  circumstances  to  which  their 
success  has  been  so  generally  attributed,  and  upon  which* 
however  useful  and  important  they  may  have  been  as 
assistants,  too  mufjh  stress  has  been  laid;  it  uiust 
iheretbre  be  sought  for  elsewhere,  and  we  are  led  to 
think  it  arose  out  of  the  particular  consUtuliun  of  the 
peopie  ;  principally  it  may  have  been  owing  to  the  love 
of  simplicity  which  fur  a  long  period  was  so  general 

•  M.  Empric  David,  E*Mai,  Sj;c, 
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SenlptiiK.  amongst  them,  ftiid  which  seems  to  htve  pervaded  their 
^»*wyiw^/  language,  and  even  to  have  extended  to  their  actions 
and  their  feelings,  united  to  a  quickness  of  perception 
and  admiration  oi'  that  which  is  admitted  to  constitute 
Beatity,  possessed  by  them  beyond  any  other  people, 
and  which  influenced  them  in  all  they  did.  The  artists 
in  their  choice,  as  well  as  their  treatment  of  subjects, 
8eem  to  have  been  careful  never  to  lose  sight  of  this 
principle,  nor  to  express  any  passion  or  feelinflc  so  vio- 
lently as  to  be  at  variance  with  the  laws  of  Beauty, 
united  with  simplicity;  and  as  extreme  expression 
would  have  interfered  with  its  existence,  it  will  be  found 
that  the  Ancients  studiously  avoided  it  in  their  works. 
Laughing  or  crying  figures  can  have  the  effect  of  being 
so  excited  but  for  a  moment,  afterwards  the  expression 
is  but  grimace,  as  may  be  seen  in  many  productions  of 
the  later  schools  of  Sculpture.  In  all  the  varieties  which 
have  come  within  the  scope  of  their  practice,  even  in 
subjects  of  the  greatest  excitement,  from  the  convulsive 
struggles  of  a  lisocoou  to  the  equally  intense  but  quiet 
suffering  of  the  Dying  Gladiator,*  this  solicitude  will  be 
observed.  It  is  true  a  restraint  was  sometimes  put 
upon  them  by  their  Religion,  which  obliged  them  to 
represent  their  Deities  according  to  rule,  founded  on 
ancient  and  established  usage  or  popular  belief;  or  to 
accompany  them  with  attributes  destructive  to,  or  at 
least  materially  affecting,  that  beauty  and  simplicity 
which  constitutes  the  charm  of  Art;  but  in  prescriptive 
works,  for  to  such  the  last  observations  are  intended  to 
apply,  we  are  not  to  look  for  the  real  feeling  of  the 
artist,  and  it  is  only  when  unfettered  by  restraint  that 
even  the  Greek  could  act  up  to  the  impulse  of  his  mind, 
and  follow  that  Beauty  which  filled  his  imagination, 
and  which  was  the  first  and  favourite  object  of  his  pur- 
suit. A  further  proof  of  the  attention  which  the  Ancients 
paid  to  Beauty  in  works  of  Art,  applying  equally  to  the 
choice  of  subjects  and  to  the  manner  of  treating  them, 
is  the  contempt  and  derision  to  which  those  were 
exposed  who  confined  themselves  to  representing  com- 
mon or  inferior  objects.  We  are  told  that  an  artist 
named  Pyreicus,t  who  painted  barbers'  shops,  and 
such  trifling  subjects,  with  all  the  care  of  one  of  the 
Flemish  School,  got  the  nickname  of  Rhyparogra- 
phun ;  and  it  is  said  that  the  Thebans  had  a  law  which 
applied  particularly  to  artists,  who  were  subjected  to  a 
fine  if  the  works  they  executed  fell  short  in  beauty  of 
the  objects  they  professed  to  imitate.  In  Greece, 
personal  beauty  was  considered  to  confer  a  title  to  dis- 
tinction, and  the  estimation  gained  by  its  possession  is 
everywhere  attested  by  ancient  writers.  We  are  in- 
formed, that  the  Priests  of  the  young  Jupiter  at  Egea, 
those  of  the  Ismenian  Apollo,  and  those  of  Mercury  at 
Tanagra,  were  youths  to  whom  a  prize  of  beauty  had 
been  awarded,  t 
Advantages  Though  we  have  observed,  that  the  natural  consti- 
fiwn  Public  *"**o"  of  the  Greeks  was  particularly  favourable  to  the 
Games.  success  of  the  Fine  Arts,  we  must  not  omit  to  notice,  at 
the  same  time>  that  they  were  assisted  by  a  variety  of 

*  It  may  be  objected  here  that  these  works  are  of  a  later  date 
than  the  finest  Greek  productions;  this  is  still  a  question,  and  it  is 
imnoaterial,  as  the  principle  of  which  we  are  speaking  eaists  iu  to 
remarkable  a  degree  in  them,  that  they  fully  merit  ttMs  distinction  of 
being  so  noticed,  whether  the  learned  agree  in  allowing  them  to  be 
really  Greek  or  not. 

t  Plin.  Nal.  Hi»t.  lib.  xxx.c.  37^ 
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Other  circumstances  highly  propitiooa  to  thdr  adnuofu   < 
ment,  and  which  did  not  exist  to  the  same  eitcnt  in  my  v 
other  Country.   Principally,  tlien,  the  public  Qames  and 
combats,  in  which  the  competitors  were  for  the  noat  put 
naked,  offered  great  advairtages  to  the  anists  of  GrvMt, 
and  were  o^  vast  assistance  in  enabling  them  to  iMfiy 
Sculpture  to  perfection.  The  Value  put  upon  diatlnetioo  la 
these  exercises,  for  which  the  most  exalted  charaeten  of 
the  Country  were  ambitious  of  contending,  md  theboaoor 
that  was  conferred  even  upon  a  City  or  State,  by  meialjf 
having  given  birth  to  a  victor  in  the  Games,  readtred  tba 
education  of  their  youth  a  subject  of  the  first  imfKivtBace 
and  interest.     The  Gymnasia  or  Schoola  in  vrbich  tkef 
were  trained  were  the  resort  of  men  of  rank  and  talent* 
Personages  of  the  highest  consideration  in  the  State, 
as  well  as  Philosophers,  Poets,  and  Artists,  were  in  the 
constant  habit  of  attending  them,  and  were  thus  aecn^ 
tomed  to  the  contemplation  and  study  of  the  huroia 
form  in  nil  its  varieties,  whether  in  repose  or  in  action; 
they  became  well  acquainted  with  the  beauty  and  wHk 
the  capabilities  of  the  human  figure,  end,  consequently, 
fair  and  competent  judges  of  imitative  Art     Bdttbl 
Sculptor  especially  benefited  by  these  establisbmcntl^ 
from  the  intimate  knowledge  he  acquired  of  the  hnm^ 
tion,  as  well  as  the  active  powers  of  the  figure.    Iht 
causes  of  the  superiority  of  the  conqueror  in  the  net 
or  wrestling-match   were  diligently  sought  after,  tal 
the  properties   discovered  most  generally  to  eifat  h 
those  who  excelled  in  the  various  exercises,  vcie  jne- 
sumed  to  be  best  adapted  for  the  purposes  required,  and 
were  therefore  adopted  by  him  into  all  representation 
of  the  human  figure  in  which  the  character  demanM 
these  qualificaticms.    The  wide  shoulders,  for  instaaci^ 
and  spacious  chest  of  the  brawny  wresUer  oftred  10 
the  Sculptor  the  properties  essential  for  the  statiKiot 
Hercules,  and  others  of  that  class  in  which  phyacal 
strength  was  to  be  portrayed  ;  the  clean  1^  aiid  Ifiit 
proportions  of  the  victor  in  the  race,  gave  the  efaaisrter 
of  the  messenger  of  the  Gods;  and  the  union  andjofr 
cious  combinations  of  strength  and  agility  afibrded  tkl 
characteristics  of  the  general  athlete,  or,  modified  iatoiD 
their  varieties,  produced  that  Beauty,  called  ufetff,  wludl 
peculiarly  distinguishes  their  sublimer  productions,  and 
their   statues   of  Demigods  and    Heroes.      By  tkcit 
means,  that  pervading  harmony,  the  natural  and  on- 
failing  result  of  propriety,  was  attained,  which  gives  lo 
peculiar  a  charm  to  almost  all  the  works  of  the  Grecian 
School,  without  which  no  production,  however  beauUfiil 
it  may  be  in  detail,  can  ever  please.    It  must  befemem- 
bered  too,  before  we  leave  the  subject  of  the  PuMic 
Games,  that,  in  witnessing  them,  nothing  (danng  the 
best  times  of  Greece)  was  ever  presented  to  die  spec- 
tators that  was  capable  of  doing  violence  to  the  finer 
feelings;    no  barbarity  disgraced   these  amusements; 
for  the  introduction  of  the  disgusting  exhibitions  of 
Gladiators  and  the  fights    with  wild  beasts  were  re- 
served for  a  later  period.     It  was  highly  conducive  sko 
to  the  advancement  of  Sculpture    that  statues  were 
erected  to  those  who  excelled  in  agility  and  strength  of 
body  ;  and  the  greatest  distinction  that  could  be  con- 
ferred, (an  honour  only  permitted  to  those  who  had  con* 
quered  a  certain  number  of  times,)  was  the  right  fli 
dedicating  an  Iconic  (or  Portrait)  Statue,  which  wis 
erected  in  the  most  sacred  place  for  such  a  purpose,  th^ 
Altis,  or  Sacred  Grove,  near  the  Temple  of  the  Olympisn 
Jupiter;  to  be  seen  and  admired  by  the  crowds  who 
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visited  that  spot  eitlicr  to  witness  or  take  part  in  the 
Games. 

We  have  here  seen  some  of  the  causes  which  rendered 
the  Greeks  so  well  qualified  for  carrying  Sculpture  to  ex- 
cellence ;  Ijyt  this  sensibility  to  beauty,  iis  application  to 
the  Arts  of  Design,  and  the  habits  of  the  people  were 
only  assistant  to  iheir  developement,  and  by  ni>  means 
adequate  to  insure  their  entire  sticcess  or  perfection. 
This  depended  upon  other  circumstances,  and  it  is  to  the 
presence  or  absence  of  them  that  the  frood  or  ill  sue- 
cess  of  the  Arts  in  the  different  States  of  Greece  is  to  be 
attributed.  The  highest  conceptions  and  most  stre- 
nuous endeavours  of  its  followers  will  foil  pc^nerally  to 
carry  Art  beyond  mediocrity,  unless  their  eflbrts  to  pro- 
duce works  of  excellence  be  seconded  by  a  liberal 
spirit  of  public  ertcoifragement ;  and  the  History  of  the 
Arts  in  Greece  afibrds  the  strongest  evidence,  that  to 
Ihis  fostering  care  and  protection  from  the  Govern- 
mene,  as  well  as  tbc  Public,  in  wEiose  service  the  artists 
urere  employed,  was  their  perfection  owing.  The 
ffiorai  influence  of  the  Fine  Arts  was  felt»  and  their 
operation  in  exciting  to  actions  of  virtue  and  honour, 
and  perpetuating  the  glory  of  a  people,  acknowledged; 
they  were  fully  appreciated  as  of  public  utility^ 
and  the  artists  were  in  consequence  treated  with  dis- 
tiaclton  and  respect;  they  in  their  turn,  seeing  the 
iKKiourable  purposes  to  which  their  productions  were 
destined,  were  emulous  to  supply  works  worthy  of  their 
object  and  application,*  This  was  the  stimulus  which 
led  to  succeasfnl  practice — this  the  great  incentive  to 
exertion — and  judicious  and  liberal  encouragement 
enabled  the  artists  to  produce  those  stupendous^monu- 
inents,  some  of  which,  remaining  to  the  present  day, 
attest  the  genius  and  maiinificence  of  the  Athenians  ; 
and  we  may  venture  to  assert,  that  to  the  want  of  such 
Btimulus  is  to  be  ascribed  the  failure  and  deficiency  of 
Art  in  any  other  Country.  It  was  not  sufficient  amongst 
the  enlightened  rulers  of  Greece  to  wait  till  the  Arts 
flonrished,  and  then  to  patronize  them;  their  utility 
being  fully  acknowledged,  tlieir  success  was  the  natural 
consequence  of  the  protection  which  they  received,  and 
which  led  them  up  from  their  infancy  to  strength  and 
maturity* 

The  unsettled  condition  of  Greece  in  Iha  earliest 
periods  of  its  History,  divided  irrto  small  States  or  Pro- 
vinces, each  of  which  was  ruled  by  its  own  head  or 
leader,  jealous  of  its  neighbours,  and  continually  en- 
pged  in  domestic  or  foreign  disturbances,  etfectually 
impeded  the  advancement  of  the  Arts  of  Desifri,,  and 
rendered  them,  comparatively  with  Egypt,  of  very  late 
growtb  in  the  Country  ;  at  iheir  com^mencement  they 
wcte marked  by  the  same  simplicity  of  desi£:n  and  rude- 
nesi  of  execution  which  has  characterised  ktsi  attempts 
m  all  Countries.  It  appears,  that  at  a  very  remote 
period  they  worshipped  their  Divinities  under  the  forms 
^  rude  blocks  or  stones,  and  as  late  as  tlie  time  of 
Pnusanias^t  a.  d.  170,  manv  of  these  were  still  to  be 
seen  at  Phera?  m  Achaia,  "  In  like  manner,  Juno  at 
Thespia>,  Diana  Patroa  and  the  Milichiuu  Jove  at  Sicyon, 
the  ancient  statue  of  Venus  of  Paphos,  with  otliera, 
we  but  mere  columns  or  upright  stones;  by  degrees 
heads,  and  subsequently  feet  and  hands,  were'  added  to 
these   columns;    but   in   the  early  imitations   of   the 


♦   HoHOMaiu  ArtPt,  ommet  itwemduniur  ad  tiudm  §krU^  A-e.  Stc» 
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human  figure  the  arms  were  most  probably  represented 
close  to  the  sides,  and  the  legs  united  in  one  common 
pillar,  as  ru  the  statues  of  the  Eg)ptiuns. 

The  Hiiitory  of  Greek  Sculpture  may  be  divided*  gene-  I^our  prhiri- 
rally,  into  four  principal  periods,  each  disliinrnished  by  P^h^'^'^^^^ 
striking  peculiarities  of  style  or  treatment.   The  first  em-  g"  u[p**lL 
braces  all  that  uncertain  Kj^c^  of  which  our  only  know- 
ledge is  in  the  traditions  handed  down  by  ancient  writers,  }  Archuc 
to  the  period  of  the  Archaic  monumenis  of  the  /Ejrinelan  and  iEgine- 
style  or  School,  that  is  to  000  or  550  a,  c* ;  this  may  be  ^^^ 
termed  the  Archaic  period.     The  second  period  is  the    '  Phidun, 
Phidian,  and  will    reach   from   the  jEgiiietan  down  to 
the  sublime  style  of  Sctdpture,  which  was  broujjht  to 
perfection  by  Phidias  and  his  conleniporaries  about  450 
to  400  B.  c. .   The  third  period  is  distinguished  by  the  HL  Praii- 
jntrodnetion  of  a  richer  and  softer  style  of  execution,  telian  &Dd 
eftecled  by  Praati  teles,  and  varied   in  some  respects  by  Lysipp'c. 
LysippuH,  and  may  be  bronghl  as  low  down  as  250  to 
200  B.  c.     The  fourth  and  last  is  the  period  of  ihe  de-  IV. Decline, 
dine  of  Sculpture  in  Greece,  under  bad  imitators  and 
worse  innovators,  when  grandeur  was  lost  sij^ht  of  in 
detail,  when  manner  took  the  place  of  style,  and  sim- 
plicity and  jT'erieral   grace  were  superseded  by  iodivt- 
duality  and  httleness, 

I,  The  works  of  the  most  ancient  or  Archaic  period,  f.  Archaic 
when  Art  had  just  stepped  beyond  its  mere  infancy,  and '^^"'P^"™* 
action  was  first  attempted,  are  diatiiigjuished  by  a  pecu- 
h'ar  energ^y  or  vitdence  of  desigUt  and  a  remarkably 
lumpy  and  knotty  style  of  execution  ;  it  will  be  observed 
that  the  general  proportions  of  the  fiptres  are  sliort,  the 
breasts  and  shoulders  widci  while  the  hips  are  very 
narrow,  Ibe  thighB  and  the  calves  of  the  lep^s  are  large 
and  heavy,  and  the  feet  lon«r  and  clumsy.  The  treatment 
of  the  heads  of  works  of  the  Archaic  Ages  is  also  very 
peculiar,  and  strongly  indicative  of  the  state  and  time  of 
Art;  liie  eye  will  be  fuund  to  be  longr  and  narrow^ 
pointed  at  the  corners,  and  fretpiently  sbtrtitly  turned  np 
at  the  outer  extremity  ;  the  mouth  open,  and  the  corners 
raised,  giving  a  laughing  expression  to  the  countenance ; 
the  manner  of  executing  the  hair  and  drapery  is  alwa 
very  characteristic;  on  the  most  ancient  Coins  the  lines 
of  the  hair  are  wiry  and  close  togeiher,  as  if  it  had 
been  attempted  to  imitute  every  individual  hair  of  the 
head,  Tliis  mode  of  treatment  appears  to  have  been 
soon  relinquished,  and  an  endeavour  was  mode  to  pro* 
dnce  the  ellect  of  masses;  in  this  the  hair  is  knobby 
and  in  minute  lumps,  but  still  wanting  tlie  thaiacter  re- 
quired ;  at  a  more  advanced  period  the  hair  is  dressed  pi^j^  j^ 
with  great  care  in  small  round  curls,  which  are  arranged  fig.  2, 4, 5* 
in  regular  lines  over  the  forehead,  fulling  in  slraighter 
lines  behind  ;  the  beard,  wherever  it  occurs  is  vtry  wiry 
and  elaborate,  having  a  wedge-like  form  rouiul  the  chin 
and  jaw,  himX  terminaiiug  in  a  sharp  ed^t ;  the  dniperies 
are  very  thin,  the  folds  sharp»  and  arranged  with  great 
ftreoiaion,  opposite  folds  corresponding^  as  nearly  as 
pKWsihle  with  each  other,  the  edges  for  the  most  part 
shown  througlunit,  and  terminating  in  regular  zigxa^ 
lines  :  these  may  be  taken  as  the  genera)  and  most 
striking  characteristics  of  Archaic  Art,  and  in  imitations 
of  a  later  period  these  peculiarities  are  observed.  It  is 
worthy  of  remark  here,  that  when  the  knowledge  of  Art 
was  considerably  advanced,  some  of  the  details  of  the 
earliest  works  were  preserved  in  the  representations  of 
Diviuiltcs,  ]>robably  from  having  l>eeu  long  known  and 
acknowledged,  and  owing  also  la  the  dislike  to  innova- 
tion, which  will  always  be  found  to  exist  iti  matters 
either  intimately  or  remotely  connected  with  Keiigion, 
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The  first  Sculptor  who  gained  sufficient  celebrity  to 
have  his  name  handed  down  to  posterity  is  Daedalus ; 
his  era,  however,  is  so  remote,  and  the  statements  re- 
specting his  adventures  and  discoveries  in  Sculpture,  as 
well  as  the  more  mechanical  Arts,  so  mixed  up  with  the 
marvellous,  that  it  may  be  justly  questioned  how  far 
any  of  them  are  worthy  of  credit ;  and  as  Daedalus 
was  in  all  probability  a  distinguishing  name  given  in  the 
Ages  of  antiquity  to  all  artists  who  had  produced  any 
work  out  of  the  common  way,  it  is  easy  to  conceive 
how  the  inventions  and  improvements  of  many  became, 
in  subsequent  times,  attributed  to  one.  As  some  account 
has  already  been  given  of  Dsedalus  in  the  Bioorapht 
OP  TBK  Early  Sculptors  op  Greece  in  a  former  part 
of  this  Work,  it  is  unnecessary  to  dwell  in  this  place 
upon  his  history  or  productions.  There  were,  however, 
several  Sculptors  of  the  same  name,  and  the  Athenian 
has  in  some  instances  been  confounded  with  a  Daedalus 
of  Sicyon,  who  lived  nearly  700  years  later.  As  the 
style  of  Art  of  this  more  modem  Daedalus  would  not, 
it  is  conceived,  be  very  dissimilar  to  that  attributed  to 
works  of  a  much  earlier  time,  the  productions  of  this 
Sculptor  might  easily  have  elicited  the  remarks  which 
Pausanias  and  others  have  made  upon  them,  under  the 
impression  that  they  were  works  of  a  still  more  remote 
antiquity. 

The  next  Sculptor  who  occurs  in  the  annals  of  Gre- 
cian Art,  afler  Daedalus,  is  Smilis,*  or  Scelmis,  a  native 
of  ^gina,  and  son  of  Euclides ;  he  was  said  to  be  con- 
temporanr  with  Daedalus,  and  was  considered  the 
author  of  a  statue  of  Juno,  at  Samos,  and  which, 
according  to  some  traditions,  had  been  brought  from 
Argos  by  the  Argonauts  who  dedicated  the  Temple ;  a 
circumstance  which  has  occasioned  the  antiquity  of 
Smilis  to  be  doubted,  the  Argonauts  not  having  visited 
Samos  till  very  lung  afler  the  time  at  which  Smilis  is 
said  to  have  lived.  This,  however,  is  not  sufficient  to 
affect  the  antiquity  of  the  work,  for  the  Argonauts  might 
have  brought  an  ancient  statue  with  them  ;  the  circum- 
stance of  its  being  composed  of  gold  and  ivory  has 
much  more  weight  in  leading  us  to  attribute  a  later  date 
both  to  the  statue  and  to  the  artist  who  executed  it. 

£nd(£us,t  a  native  of  Athens,  was  a  scholar  of  Daeda- 
lus, and  is  said  to  have  followed  his  master  to  Crete, 
when  he  fled  to  that  Country  afler  the  murder  of  his 
nephew  Talus.  He  appears  to  have  been  very  extensively 
employed,  and  amongst  other  works  Pausanias  parti- 
cularly mentions  a  statue  of  Minerva  in  wood,  of  colossal 
dimensions  ;  he  is  also  said  to  have  executed  others  in 
marble  and  ivory,  but  there  is  every  reason  to  believe 
that  many  of  the  works  attributed  to  this  Sculptor  are 
of  a  much  later  date.  The  author  of  the  observations 
prefixed  to  the  valuable  Work  on  Ancient  Sculpture 
published  by  the  Society  of  Dilettanti,  in  1809,  remarks, 
that  a  head  of  Minerva  on  a  silver  tetradrachm  of  Athens, 
which  is  engraved  in  that  publication,  is  probably  copied 
from  the  above  tin^re  of  Minerva  by  Endoeus,  it  being 
by  far  the  most  Archaic  of  the  heads  of  that  Goddess 
observable  on  Athenian  Coins.  This  learned  Writer 
thinks  that  the  Sculpture  in  alio  rilievo  over  the  gates 
of  Mycenae,  representing  two  lions  rampant  against  a 
sort  of  pillat  or  column,  is  the  most  ancient  specimen  of 
the  Art  extant;  it  is  still  in  the  situation  in  which  it  was 
originally  placed,  being  built  in  with,  and  forming  part 

*  Paus.  lib.  vii.  c.  4. 
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of  the  walls,  and  on  that  account,  as  well  as  fhHn  the 
interest  it  possesses  as  a  specimen  of  very  early  Seolp- 
ture,  has  great  claims  upon  our  regard.  ^ 

The  chain  of  Sculptors  in  Greece  is  here  intemipted. 
(and  the  existence  of  the  last  mentioned  is  even  doabted 
by  some,)  owing  to  our  imperfect  infonnatioii,  or,  at 
is  more  probable,  to  the  invasion  of  the  Dorians  on 
the  return  of  the  Heradidae,    comparatively  a  more 
barbarous  race,  to  Peloponnesus.      It    appean   that 
the  Arts  were  now  practised  with  success  dctemng 
notice  by  a  distant  people ;  for  we  find  thai  the  nest 
Sculptors   who  are  recorded  are  the  Telchinians  of 
Rhodes,*  who  seem  for  many  years  to  have  enjoyed  a 
high  reputation  in  Sculpture;  but  no  mouumentt  of 
any  description  remain  of  this  people,  or  of  that  linM; 
by  which  any  estimate  can  be  forined  of  the  merit  of 
their  productions ;  it  is  impossible*  therefore,  to  oftr  any 
account  of  their  style  or  of  the  character  of  their  wofkii 
The  next  best  accredited  remains  of  Grecian  Art  m  & 
Coins ;  and  although  it  is  extremely  probable  that  the 
general  Sculpture  of  different  Countries  varied  iirom  aad 
had  improved  upon  the  stamps  used  for  money,  (wfeieh 
as  an  established  and  well-known  device  were  woHk 
likely  preserved  for  the  sake  of  convenience  or  poGcyJ 
yet,  in  the  absence  of  other  monuments,  we  mut  M 
content  to  seek  information  from  them.    In  those  citilt 
of  the  earliest  period  in  which  the  human  head  ii  «• 
hibited,  the  eye  has  a  very  remarkable  character,  bciag 
represented  large,  and  in  ih^  front  view,  while  the  mtM 
of  the  face  is  in  profile ;  in  other  respects,  and  wfaaifW  ^ 
the  whole  figure  is  introduced,  the  style  was  eueigidE^ 
the  execution  turgid,  and  corresponding  very  neariywilh 
the  description  which  has  been  already  g^ven  of  ARhM 
Art.   It  would  be  extremely  difiicult,  perhaps  impomhk 
to  explain  in  a  satisfactory  manner  to  the  reader  the  i^glC 
variations  in  style  and  treatment  which  took  phee  il 
Coins  as  knowledge  in  Art  advanced;  the  CoumAm- 
selves  should  be  studied,  the  best  engravings  of  tbv 
generally  failing  to  give  the  details  so  essential  to  tkt 
right  understanding  of  works  of  this  minute  dcNrlp- 
tion. 

Phido  of  Argos  is  said  to  have  struck  the  first  moa^l*"^ 
in  Greece  in  the  Island  of  iEgina,  about  869  n.  a,  tM  J^ 
there  are  some  Coins  of  that  Island  extant,  which,  fioo   * 
the  rudeness  of  the  Sculpture,  and  the  imperfect  eiecfr 
tion,  are  considered  to  be  of  neariy  as  eariy  a  date;  W 
it  must  be  confessed  that  they  throw  but  little  ligfatupoa 
the  state  of  Art  of  the  period  to  which  they  are  sMn- 
buted,  their  device  being  merely  a  tortoise.    Tbe  «»• 
ployment  of  metal  in  Sculpture  probably  took  pl»« 
soon   after  the  striking  of  money  under   Fhidai  ^ 
we,  therefore,  find  that  Gitiadas,t  the  next  Sculptor Gtoi 
whose  name   is   recorded,    made    various    statues  a   ^ 
brass.     Gitiadas  was  a  native  of  Sparta,  and  exerdied,    (^ 
as   was   frequently  the  case,   the   two  profesaons  of 

*  Winckelraan,  Stona  dei/e  Arie  di  Duefftn,  ix.  1.  PreHm.  Diif^ 
DilM,  _. 

f  The  dates  of  Gitiadas  and  Learchus  are  by  no  means  Mceftawa 
The  former  is  placed  thus  eariy  on  the  strength  of  a  pasm  «•  PJ* 
sanias,  which  makes  his  date,  it  is  conceived,  quite  independent  el  «• 
iEginetan  Sculptor,  with  whom  he  has  usually  been  considcftd  «•• 
temporary.  Learchus  should  follow  Dipoeuus  and  ScjlUa,  (if  thrir 
date  be,  as  we  suppose,  above  700  b.  c.)  but  we  have  noticed  bin  hiit 
as  a  distinguished  ailisi  in  the  eariy  History  of  Sculptare  in  Bttali 
and  unconnected  with  any  otiicr  Sculptors ;  if  he  were  the  Scholar 
of  Dipoenus  end  Scyllis,  they  must  have  flourished  much  Mrlier  t&aa 
Pliny  says ;  the  reason  will  be  obvious  if  the  reader  will  coDsait  PM^ 
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Sculpture  and  Architecture ;  the  period  at  which  he 
lived  is  not  precisely  ascerluined,  but  there  is  reason 
to  helieve  ihal  he  was  flourishing'  about  ihe  lime  of 
tlie  first  Messenian  War*  or  about  740  yeartJ  before 
the  ChristiatL  Era  ;  there  were  works  remaining-  at  Lace- 
dffiiuou  iu  the  time  of  Pausanias*  which  were  altribuled 
to  this  artist**  Pausaiiias  also  mentions  having  seen 
at  Lacediemon,  a  brass  statue  of  Jupiter  by  Learchus, 
a  Sculptor  of  Rheg^ium,  wbich^  he  say?,  was  the  most 
ancient  statue  kuovvti  in  that  material ;  this  has  led  to 
ihe  inference  that  the  Arts  were  in  a  more  advanced 
state  in  Italy  at  that  time  than  in  Greece;  and  jiidg- 
iiig  from  some  Coin.s  wliitli  remain,  it  has  been  thought 
thai  Ihe  state  of  Art  in  all  the  Colonips  was  more 
flounshiirg  at  this  early  period,  namely,  tlxe  Vllllh  cen- 
tury before  Christ,  than  in  the  Mother  Country,  It  must 
be  acknowledged  (hat  there  arc  many  inconsistencies  in 
the  accounts  we  have  of  Learchus,  and  chronologers 
and  antiquaries  have  difFcred  cousiderably  in  deciding 
upoii  his  date  ;  hut  there  can  be  no  doubt  that  he  lived 
at  a  very  remote  period,  certainly  not  very  much  later 
than  he  is  here  placed. 

Passing"  over  names  of  minor  importance,  we  arrive 
at  Telecles,  Rlioecus,  and  Theodorus,  who  appear  to 
have  intnidnced  great  in>provenients  into  the  practice 
of  Sculpture ;  their  dates  are  of  considerable  importance 
ia  the  History  of  the  Art^  as  Ihey  have  been  thought 
early  enough  to  have  been  the  inventors  of  various 
branches  of  Jt,  Pausanias  says,  they  first  cast  brass 
statues ;  and  tradition,  according  to  Pliny,t  attributed 
to  ihem  llie  invention  of  the  pla^^tic  Art,  though  the 
Corinlhians  claimed  the  distinction  for  Dihulades:  at 
what  lime  Dibutadts  lived  is  uncertain  ;  he  was  a  Sicy- 
oDian  by  binh,  and  exercised  the  trade  of  a  potter  at 
Corinth,  but,  as  we  have  before  observed^  so  simple  li 
discovery  as  modelling  figures  in  clay  was,  in  all  proba- 
bihty,  made  in  the  earliest  stage  of  Society,  and  is  not 
to  be  allributed  to  any  one  in  particular*  RhcEcus  and 
Tbeodoros  iire  mentioned  by  Herodotus,  Pliny,  and 
Pausanias  ;  Rhcecus  is  said  by  Herodotus  J  to  have  built 
the  Temple  of  Juno,  at  Samos  ;  he  was  also  the  author 
of  a  statue  of  Night  in  the  Temple  of  the  Ephesian 
Diana  ;§  Pausanias  says,  that  he  was  unable  to  find  any 
of  the  productions  of  Theoilorus;  but  Herodotus,  and, 
fiubsequentiy,  Piiny,  allude  to  works  by  a  Sculptor  of  that 
name.  As  there  were  at  least  two  so  cftlled,  who  were 
living  about  the  same  time,  some  confusion  may  very 
eaiiily  fiave  arisen  amongst  the  Ancients  in  speaking  of 
them  ;  one,  we  are  told,  was  a  son  of  RhtBCus,  another 
ofTelecles.  According  to  Herodotus,  Tbeodorus  en- 
graved the  celebrated  ring  of  Polycrates,  Tyrant  of 
Samos,  so  remarkable  in  History  for  the  good  fortune 
which  always  attended  him  ;  he  also  made  oue  of  the 
magnificent  vases  which  Crcesus,  King  of  Lydia,  pre- 
sented to  the  Temple  at  Delphi.  Pliny  records  a 
remarkable  instance  of  minute  execution  hyTheodorus; 
be  says,  he  cast  a  brass  statue  of  himself,  holding  in 
one  hand  a  file,  in  allusion,  probably,  to  his  profession ; 
and  in  the  other  a  quadriga,  so  small  that  a  fly  could 
cover  it  with  its  wings*  Great  difficulties  occur  in  fixing 
the  dates  of  these  artists;  Pliny  says,  they  lived  long 
before  the  expulsion  of  the  Bacchiada  from  Corinlh  ;  an 
€Vent  which  took  place  in  the  XXXth  Olympiad,  about 

•  P»us.lib.  ill.  e.  17,18, 

t  Plin.  Ntkt.UUt  lib.  kx»v.  c,  12. 
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659  years  before  the  Christian  Era;  but  Ihe  Author  of  Oreciaa 
the  preiiminary  dissertation  to  the  Dilettanti  Work  on  Archaic, 
Ancient  Sculpture,  observes,  that  if  the  presents  olFcred  ^*^^v^^ 
by  Cr<Esys  at  Delphi  were  made  for  the  prirpose,  as 
was  must  probably  the  case,  Tlieodnrus  must  have  been 
Uving  above  a  hundred  years  later  than  Piiny  has 
placed  him.  But  it  is  possible  that  Crcesus  nsfiy  have 
had  the  vase  already  in  his  possession,  and,  without 
having  had  it  made  purposely  tor  him,  may  have  consi- 
dered it,  from  its  magnificence,  worthy  to  he  dedicnted 
with  his  other  presents  to  the  Temple.  There  were  two 
vases,  one  of  gold,  the  other  of  silver ;  the  artiAt  who 
executed  the  latter  is  alone  mentioned,  and  that,  very 
probably,  owing  to  \\&  being  a  more  ancient  and  cele- 
brated work ;  had  they  both  been  executed  at  the  same 
lime,  that  in  the  most  precious  material  would,  in  all 
likelihood,  have  been  noticed  more  particularly:  it  is 
conjectured,  therefore,  that  these  artists  lived  between 
seven  and  ei;;bt  hundred  years  before  the  Christian 
Era. 

The  introduction  of  casting  in  brass,  if  indeed  it  were  EmpToy- 
introduced  into  Greece  so  early,  forms  an  interesting  meni  of 
and  important  epoch  in  the  History  of  Art;  and  it  met*!, 
may  not  be  improper  to  offer  some  observations  in  This 
place  on  the  manner  iu  which  it  was  practised  in  the 
first  Ages  ;  it  must  be  premised  that  Pliny's  accounts 
of  this  subject  are  not  very  coniii stent,  and  we  must 
theretore  be  careful  how  far  we  admit  the  traditions 
mentioned  by  him»  The  earliest  works  in  brass  ap- 
pear to  have  been  executed  in  hammer-work,  (called 
by  the  Ancients  20fpiJ\aTo»',)  that  is,  beaten  out  with 
hammers  into  the  shape  proposed,  and  the  Statue  of 
Jupiter,  by  Learchus,  before  alluded  to,  was  made  ja 
this  manner.  Pausanias  is  very  particular  in  his  de- 
scription of  this  work,  and  says,  it  was  formed  of  pieces 
which  were  afterwards  fastened  together  by  means  of 
pins  or  keys.  Another  mode  of  executing  figures  ap- 
pears to  have  been  by  beating  pieces  of  metal  together 
in  the  solid  till  the  surfaces  became  well  fitted  to  each 
other;  the  features  and  parts  were  then  hammered  or 
hewn  out  of  the  mass.  Two  statues,  probably  of  high 
antiquity,  are  noticed,  of  solid  gold,  one  of  IJacchus,* 
at  Thebes,  the  work  of  Onassimede.*;,  and  another  of 
Diana  Anailis ;  these  were  most  hkeiy  beaten  into  form, 
and  worked  up  according  to  this  process.  Pliny's  ei- 
pressionf  respecting  the  solidity  of  the  Statue  of  Diana 
is  remarkable.  It  has  been  conjectured  that  the  methin] 
above  described  w^as  practised  by  the  Egyptians;  a 
qyantity  of  metal  was  also  saved  by  beating  it  out  and 
plating  it  upon  wood,  instead  of  hammering  the  whole 
out  of  a  solid  mass^  and  an  interesting  ^pecinlen  is 
shown,  in  an  engraving  in  theDiletUtnti  Work  on  Scnlp- 
ture,  of  a  small  head  of  Osiris,  in  which  the  nucleus, 
or  centre  of  wood,  is  still  remaining.  Homer,  when  he 
speaks  of  works  in  metal,  always  refers  to  this  manner 
of  working,  that  is,  by  beating  it  out,  and  the  ham- 
mer is  invariably  ttie  instrument  with  which  he  fnrniijhes 
Vulcan  J  he  also  alludes  particularly  tf)  the  custom  of 
plating  sheets  of  metal  on  a  sitjlid  boily,  when  Laertes, 
at  the  desire  of  Nestor,  comes  to  gild  the  horns  of  a 
bull  about  to  be  sacrificed. J  At  what  time  the  Art  of 
casting  statues  in  brass  into  moulds,  taken  from  models, 
was  introduced  is  uncertain^  hut  it  was,  probably,  of  a 

•  Paul.  lib.  X.  c.  12, 

t  Aurea  ttatua  pnmii  itmnium  nulla  inanitate  lii  Tempto  dinniiidk 
^ita  &c.    Pitn.  AW.  HtsL  Kb.  xxxiii.  c.  4. 
I   a/^«fJib.  ill.  V.  425. 
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comparatively  late  date  in  Eoropean  Gh-eece.  The  artiats 
who  were  moat  distinguished  for  their  success  in  the 
Art,  even  if  their  claim  to  having  first  discovered  it 
be  questioned,  were,  undoubtedly,  Rhiecus  and  Theo- 
dorus,  who  were  both  Samians ;  and  the  first  European 
Greek,  if  we  except  Gitindas,  (whose  date  is  hardly  as- 
cerUined,  and  of  whose  practice  but  little  is  known,) 
who  18  recorded  as  having  excelled  in  tliis  branch  of 
Sculpture,  lived  many  years  after  them ;  this  was  Glao- 
cias  the  ^ginetan,  who  was  employed  by  Gelon,  King 
of  Syracuse. 

The  History  of  Diposnus  and  Scyllis  will  be  found 
in  the  Biographical  notice  before  alluded  to,  where  they 
are  placed  at  776  b.  c.  These  artists  were  distinguished 
for  their  skill  (extraordinary  at  that  time)  in  working 
marble  ;*  and  appear  to  have  been  employed  in  many 
important  works  ut  Argos  and  8icyon.  They  had  many 
scholars,  and  we  read  of  the  names  of  Tectaeus,  An- 
gelion,  Doryclidas*  Medon,  and  others,  of  whom  it  is 
not  necessary  to  enter  into  any  account  here.  The 
names  of  Bupalus  and  Anthermus,  who  lived  soon  ailer 
Dipmnus  and  Scyllis,  deserve,  however,  to  lie  more 
particularly  noticed,  as  they  distinguished  themselves 
by  a  variety  of  works  of  a  high  character,  which  were 
preserved  at  Chios  and  other  places.  A  group  of  tlie 
Graces  by  Bupalus,  at  Smyrna,  is  highly  spoken  of, 
and  it  is  worthy  of  remark,  that  at  this  period  the 
Graces  were  always  represented  draped.  Pausanias 
says,  Bupalus  was  an  able  Architect  as  well  as  Sculptor. 

Bathycles  the  Magnesian,  who  is  celebrated  as  the 
author  of  the  Throne  of  Apollo,  at  AmycUe,  is  supposed 
to  have  lived  about  600  years  before  the  Christian  Era ; 
some  writers  have  brought  his  date  •down  rather  lower, 
and  have  placed  him  at  about  580  b.  c. 

The  Plastic  Art  was  carried  into  Italy,  according  to 
Pliny,t  about  this  time,  or  rather  earlier  indeed,  by 
Demaratus,  who,  accompanied  by  Euchirus  and  Eugram- 
mus,  two  Corinthian  artists,  fled  from  Corinth  after  the 
usurpation  of  Cypselus,  and  the  consequent  expulsion 
of  the  Bacchiads ;  but  it  must  have  been  known  in 
Italy,  it  is  conceived,  at  a  much  earlier  period. 

The  time  at  which  we  have  now  arrived  is  one  of 
the  most  remarkable  in  the  History  of  Greece,  whether 
it  be  considered  with  reference  to  the  progress  of  Phi- 
losophy, its  political  changes,  or  to  the  general  ad- 
vancement of  Science,  Art,  and  Literature.  Pythagoras 
and  the  Sages  of  Greece  appeared  ;  Solon  legislated  ; 
Pisistratus  obtained  the  Government  of  Athens ;  and 
Cypselus  usurped  that  of  Corinth :  Tragedy  was  im- 
proved by  Thespis,  and,  from  being  a  mere  rude  Chorus 
without  arrungenr>ent,  became  regularly  organized  and 
subjected  to  rules  ;  the  sublime  Poems  of  Homer  were 
now  first  collected  and  arranged,  and  publicly  read  to 
the  Athenians  ;  the  Panathenaic  Games  were  institirted, 
and  the  mognificent  Temple  of  the  Olympian  Jupiter 
was  founded  at  Athens.  About  this  time  also,  the  cus- 
tom of  permitting  statues  to  be  erected  and  dedicated 
by  the  conquerors  in  the  Public  Games  was  introduced, 

*  Marmorr  uvnlpfmdo  primi  omnium  inatarucrumi  Dipatmtu  ei 
S<yiiit  genai  in  Creid  insu/d,  Plin.  lib.  xxxvi.  c.  4.  This  is  Pliny^c 
accoiini,  who  gi\es  their  datf,  Olymfnade  ciratfT  L.  Pausaniu, 
however,  says,  they  were  considered  by  some  to  have  been  the  masten 
of  L«archus,  of  Rhegiiim,  which  would  make  them  considerably  eariier. 
Their  having  been  called  the  scholars  of  Daedalus  leads  also  to  the 
probabil  lyoflhe  earliei  date  of  Pau«nias  l)eing  correct.  Paus.lib.iii. 
G.  17.  Flaxman  places  tbeoi  at  776  n.  c,  though  be  admit^  genenily^ 
the  chronology  of  Pliny.     (Ltd,  p.  75  and  7^.) 

i  Plin.  lib.  xxx<.  c.  12. 


from  which«  as  has  before  been  observed,  the  greateM 
advantages  resulted  to  the  Art  of  Sculpture. 

The  Arts,  which  had  been  making  rapid  progreas  in  ^ 
the  Colonies  in  Asia,  received  about  this  time  a  |ias»- 
lyzing  check  in  consequence  of  the  unsncceafrful  revolt 
which  had  been  attempted  by  them  against  Danaa 
Hystaapes.  The  Cities  and  Temples  of  the  ofiendii^ 
colonists  were  entirely  demolished,  the  inhabitaala  wen 
distributed  over  the  Country,  became  alwvea,  and  wen 
otherwise  subjected  lo  the  most  degrading  pmiidb- 
ments ;  but  as  Art  fell  in  Asia,  so  it  appesn  to  tan 
gained  fresh  vigour  in  Europe ;  the  Schools  of  £guia» 
Sicyon,  and  Corinth  sent  forth  a  vast  number  nf  fmiimt 
artists,  who  diffused  the  principles  of  an  improving  sad 
grand  style  throughout  the  neighbouring  States  «nd 
we  find  the  Italian  and  Sicilian  Culoniea  ahortl^  be- 
came BO  distinguished  that  they  were  on  a  lerel  nih 
the  Mother  Country. 

To  a  period  not  very  remote  from  that  under  oot-  Sc 
sideration  may  be  attributed    tlie  very  interesting  »•  ^ 
mains  of  Sculpture  discovered  amongst  the  ruim-ofa' 
Temple,  in  the  Island  of  iEgina,  which    are  now  in 
the  King  of  Bavaria's  collection,  at  Munich  ;  thej  de- 
corated the  pediments  of  the  Temple,  and,  as  tfiey  mmt 
found  immeidiately  under  the  situation  which  they  OMrt 
have  occupied  originally,  their  arrangremeot  and  om- 
position  were  easily  ascertained.* 

The  subject  to  which  the  statues  refer  has  ei^ipd 
the  attention  of  many  of  our  men  of  letters  aad  vmIb, 
but  no  satisfactory  opinion  has  yet  been  gmn  ef 
them.  All  the  6gures  of  the  Western  pediment  ««n 
found,  and,  as  is  evident  from  their  actions,  are  i 
in  some  important  contest ;  the  figure  of  Minerva^ 
pies  the  centre  of  the  pediment,  forming  the 
highest  point  of  the  composition ;  she  is  not  only'i 
on  a  sort  of  plinth,  but  is  of  larger  proportionsfthM  fc 
figures  about  her,  and  appears  to  be  presiding  over  Ik 
events  taking  place  in  the  field  of  battle.  She  isiepit- 
aeuted  fully  armed ;  her  helmet  on,  the  cgis  oofNffia^ 
her  breast,  and  her  shield  on  her  left  arm.  The  li^ 
arm  is  bent  and  crosses  the  body ;  in  her  hand  she  fm 
bably  held  a  spear.  Immediately  in  front  of  the  M- 
dess,  appears  a  dying  warrior,  who  is  extended  at  hff 
feet;  another  advances  towards  htm,  apparently  far  ie 
purpose  of  rendering  him  assistance,  while  a  tM 
figure,  with  his  spear  raised,  seems  to  rush  forwaidfim 
behind  ttie  wounded  man  to  prevent  his  apptoaek ;  the 
rest  of  the  figures  are  engaged  in  various  ways  wiA 
bows  and  arrows  or  spears,  and  the  ends  of  Ifae  pedi- 
ment are  occupied  by  wounded  and  ftiUen  wwriors ;  the 
whole,  exclusive  of  the  Minerva,  amounts  toten  atatiics. 
Of  the  figures  in  the  Eastern  pediment,  but  %it\  weM 
found,  and  they  also  represent  persons  engaged  In 

*  Ad  accouDt  of  this  diacovery,  which  was  made  io  the  jms  ISU^ 
by  Messrs.  Cockerel!,  Foster,  and  the  Baron  HaUer,  withaosaiila^ 
eating  observations  on  the  marbles,  is  given  in  the  Qmarterim  Jmimk 
No.  XII.  1820. 

f  Tne  colossal  dimenaions  of  Che  Divinities,  coanptred  with  aiortd% 
are  quite  ooniiatent  with  the  descriptions  of  tbefbets;  ialbeMS- 
bat  between  Minerva  and  Mars,  (iiom.  //.  lib.  ui.  ▼.409,er«f  ,)^ 
Goddess  throws  an  enormous  anass  of  rock  at  her  oppoaent,  wM 
strikes  him  to  the  earth,  and  Homer  says,  he  covered  aaven  acNi. 

*^  Tbund'riag  he  falls,  a  mass  of  iDontttt»«s  aiw. 
And  sevea  broad  acres  covers  as  Ite  lies.'* 
I  That  is,  but  five  sUtues  sufficiently  presenFed  to  lead  to  (1it» 
surance  of  their  original  destiuatiua  aad  design ;  thv  frajpnedls  of 
twenty-five  statues  were  found  on  the  whole,  %e«ides  fbar  fiih 
statues  which  adorned  the  acroteria. 
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combat    Ft  is  remarkable  lb  at  tbey  are  all  of  larger 

prof>oriions  than  lliose  of  ihe  other  side,  and  that  the 
conception  aisd  execnlion  of  the  slatues  at  this  end  are 
of  a  grander  and  hig;her  character  than  tljose  of  the 
Western  pediment. 

These  Seylptures  oflTer  many  peculianlies  of  manner 
«nd  execution,  and  are  highly  desemng'  the  attention  of 
the  ctiriims»  The  general  style  is  what  is  termed 
Archaic,  hnt  the  statue  of  the  Goddess  is  much  more  so 
than  the  rpjstof  the  figures  ;  she  is  entirely  draped  down 
to  the  ancles  ;  Ihe  tret,  which  are  raised  as  if  on  sandals, 
are  shimn,  and  ure  both  turned  in  Ihe  same  direction,  as 
if  the  figure  were  standings  sideways;  the  folds  of  Ibe 
draperVt  which  has  the  appearance  of  starched  or 
•firtimed  linen,  ore  tliiii>  and  arranged  with  great  regii- 
Isrity.  running  in  parallel  lines,  tlie  zig-aag  edges  cor- 
responding on  pach  side;  the  segis  is  smooth,  hnt  scales 
were  originally  painted  or  gill  upon  it»  and  some  faint 
remains  of  ihe  colours  are  still  visible.  The  eitremity 
DT  outer  edge  has  a  sort  of  border  of  snakes,  which  at 
re^lar  distances  are  terminated  by  small  pieces  of 
met  at,  some  of  which  are  still  remaining  twisted  in  a 
cork««crew  shape  ;  the  helmet  also  of  this,  as  well  as  of 
the  other  figures^  appears  to  have  been  decorated  with 
metal,  as  the  holes  for  its  inscrtiun  are  evident  in  many 
of  them.  It  may  be  obsen'ed  here,  that,  with  respect  to 
costume,  these  marbles  offer  some  of  the  most  interest- 
ing' details  of  any  monuments  which  have  come  down 
to  us ;  some  of  the  figures  are  completely  armed  in  cui- 
rasses, greaves,  and  helmets,  and  the  manner  of  buck- 
Bug^  and  fixing  on  the  different  parts  is  very  carcftilly 
rpprestnted.  llie  fastenings  appear  in  most  instances 
to  have  been  made  of  melal  ;  unfortunately  the  pieces 
arc  lo5t»  but  stiti  sufficient  lumains  to  show  the  way  in 
which  it  was  done.  The  costume  of  one  figure  is  pecu- 
liar, the  dress  is  apparently  composed  of  leather ;  it 
covers  him  entirely  from  ihe  throat  to  the  ancles,  fitting 
dosely,  and  without  folds,  to  the  body  ;  his  head  dress 
resembles  a  high  Phrygian  cap,  and  he  is  kneeling  on 
one  knee  in  the  act  of  discharging  an  arrow. 

In  the  execution  of  these  Sculptures  considerable 
•kill  is  indicated,  and  an  advanced  btate  of  knowledge 
in  Art  is  exhibited  both  in  the  style  which  pervades  the 
work  generally,  and  in  the  understanding  and  expression 
of  form  ;  there  is  a  grand  division  and  breadth  of  parts, 
tfaoiigfa  the  details  are  not  always  graceful,  and  in  the 
Briicolations  of  the  bones,  and  the  nicely  of  execution  of 
the  joints,  there  is  much  to  admire.  The  heads  are 
uniformly  in  the  same  st)le,  and  of  a  much  earlier  cha- 
racter than  the  body  arrd  limbs;  and  (his  confirms  an 
opinion  which  has  been  before  hazarded,  that  in  works 
af  a  certain  class,  illustrating  the  actions  of  Divinities  or 
Heroes,  (as  appears  to  be  the  case  in  these  marbles,)  or 
connected  in  any  way  with  Religion,  the  treatment  of 
tbe  heads  was  prescriptive,  and,  however  artists  might 
have  ventured  to  improve  upon  the  less  important  parts 
of  the  figure,  that  the  character,  and  even  the  details  of 
the  head,  handed  down  through  a  long  course  of  time 
and  sanctified  by  usage,  were  not  permilled  to  be 
altered  ;  the  features  are  sharp,  the  eye  long  and  narrow 
with  considerable  projection  of  the  upper  and  tower 
lids,  the  mouths  in  all  slightly  opened,  wide,  and,  what- 
ever the  employment  of  the  figure,  smiling;  the  chins 
lang  and  pointed,  aud  the  edges  of  the  iJps,  eyelids, 
^tid  OS  fronlis  very  strongly  and  sharply  marked  ;  the 
hair  Is  in  small  curls  or  knobs,  like  shells,  arranged 
with  great  regularity,  and  falling  In  long,  waving,  and 


wiry  lines  down  the  back,  corresponding,  in  fact^  to  the    G^cka 

general  mode  of  treatment  which,  from  Coins  and  de-  Arehatc* 
Bcription,  we  know  to  be  the  characteristic  of  works  of  ^^^^^m* 
the  earliest  dale*  The  exact  period  of  the  execution  of 
these  Sculptures  has  not  been  ascertained,  but  judging 
from  the  style,  which  approaches  very  nearly  to  that 
found  in  tbe  works  of  the  artists  who  immediately  pre- 
ceded the  School  of  Phidias;  considering  also  the  high 
character  of  the  iEgtnetan  School,  anri  the  eminent 
artists  who  composed  it,  it  may  be  inferrtd  that  they 
were  not  very  remote  iVom  the  period  which  our  His* 
lory  has  now  reached,  namely,  between  five  hundred 
and  si%  hundred  years  before  the  Christian  Era,  The 
learned  Muller,  indeed,  inclines  to  an  opinion  that 
they  were  of  a  considerably  later  date  than  that  to  which 
they  are  here  referred  ;  lie  draws  his  conclusion  from  the 
style  of  the  Architecture  of  the  Teniple  to  which  they 
belonged,  and  also  from  ihe  costume  ol  the  archer,  which 
he  considers  Persian,  and  says  they  were  subsequent 
to  the  battle  of  Salamis.* 

Amongst  the  remains  of  Sculpture   of  a  very  early  Scalptnr», 
date  which   have   reached  our  times,  may  be  reckuued  froniSell* 
the  fragments  found,  in  the  year  1823,  at  Selinunte,  in  ""** 
Sicily.t      Two    English  Architects,   prosecuiing    their 
studies  in  that  Country,  were  induced   to   make  some 
excavations  amongst  the  extensive  ruins  of  the  Temples 
there,  and  the  result  was  the  discovery  of  several  piecea 
of  Sculpture,  forming  part  of  the  metopes  of  the  Tem- 
ples.    The  originals  are  now  in  the  Royal  Museum  at 
Palermo,  but  casts  from  thetn  arc  prt-served  in  the  Bri- 
tish Museum.     There  are  home  peculiarities  about  these 
specimens  which  seem    to  offer  characlerisiics  of  twt> 
ditierenl  slyles  of  Art ;   those  which  belonged  to  one 
Temple  (called  ihe  Eastern)  having  much  of  the  cha- 
racter of  yEi»inetan  Sculpture,  while  those  of  the  West- 
ern have  the  appearance  of  coming  from  a  more  bar- 
barous School,    It  is  diflicult,  withottt  having  the  works 
before  us,   to    describe    those   shght  variations   in  the 
treatment,  as  well  as  execution,  which  have  led  to  this 
opinion  ;   but  a    careful    examination  of  ihem,    and   a 
comparison  of  what  remains  of  Ihe  Minerva,  and  the 
head  of  the  dying  or  wounded  figure,  wiih  some  others  Flattf. 
of  the  collection,  will  explain  the  grounds  on  which  it  is  J^'^*  *i^ 
presumed  they  were  exeeu  ed  by  ditferenl  artists.     The  p"      |.| 
head  of  the  dying  fi{;ure  resembles  very  nearly  the  cha-  Fi»  3  4,' 
ruder  of  the  JE^wm  warriors,  though  there  is  certainly 
a  superiority  observable  in  the  expression  of  tbe  face; 
the  anatomy  again  is  inferior;  in  the  other  figures  the 
anatomy  is  very  similar  to  that  on  the  earliest  Coins,  but 
still  varjing  in  some  r<*spect3   from  the  Greek  Sculp- 
tures;  and  there  is  a  plump  and  short  character  of  face 
approaching  in  some  degree  to  the  Egyptian.     At  first 
sight,  they  sirike  as  being  decidedly  a  branch  of  i^ginetaa 
Art-^short  proportfons,  the  Heshy  portions  of  Ihe  thighs 
overcharged — the  hair  dressed  in  knobs  corresponding 
very  nearly  with  the  works  of  that  School ;  but  there 
still   are  variations,  which,    if  they  were   executed   at 

*  UJam  enim  p4»t  bcltum  Saiamtmum  factaa  e$te  turn  tfdt*  o^m  m 
fMiigiu  poHtm  crant  ^rchilectura  ratio,  tvm  vrtiu  §ayittwii  Prr$ici 
m  Partde  diiigtnttr  repr^tenlatat  mthi  quiUem  jttrgmttere,  C.  Odof* 
M'uikr.dePAid. 

f  An  inieresting  account  of  the  excavations,  embellished  with  ae^ 
curate  engravings  of  the  more  perfect  Sculpturei,  hai  been  published 
hy  Mr.  Angell,  one  of  tlje  jenllemen  to  whoie  eiterlions  the  di«L"over|^ 
of  these  iniere^imi  work*  is  owing.  The  drawing*  were  made  on  lh« 
spQlf  by  bis  companioo,  Mr.  Marrii,  an  Architect  of  great  promiae, 
i*ho  unhappily  lell  a  iriclim  to  the  malaria  of  Ihe  CouiitTji  toon  ftfter 
the  succe^fut  termination  of  their  Labnurs  at  Seliuunie. 
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Scnlpturt.  the  same  time,  induce  us  to  believe  they  were  not  hj 
^■^v"*"'  Sculptors  educated  in  similar  principles.  At  a  much 
later  period  than  that  to  which  these  Sculptures  are 
referred,  artists  from  iEgina  were  employed  by  the 
Tyrants  of  Sicily ;  and  it  is,  therefore,  highly  probable 
that  in  more  remote  times,  when  Sculpture  must  have 
been  still  less  known  anrl  practised  in  the  Island,  that 
foreign  practitioners  would  be  called  in  to  assist  in  de- 
corating the  principal  Temples  of  a  newly-founded  city: 
some  of  the  artists  so  called  upon  were  in  all  probability 
from  Greece ;  others  may  have  been  brought  over  from 
the  opposite  coast ;  and  their  being  Carthaginians  would, 
perhaps,  account  for  a  certain  Egyptian  character  per- 
vading the  faces  of  some  of  the  figures. 

The  Sculptures  in  alio  rilievo  in  the  British  Museum, 
known  as  the  Phigalian  Marbles,*  are  from  the  Temple 
of  Apollo  Epicnrius ;  the  subjects  they  represent  are  the 
battle  of  the  Centaurs  and  Lapithae,  and  the  contest 
between  the  Greeks  and  Amazons.  There  is  great 
ability  displayed  in  the  execution  of  these  marbles,  al- 
though some  heaviness  and  disproportion  are  observable 
in  the  figures ;  the  conception  of  the  whole,  and  compo- 
sition of  the  various  g^ups  are,  however,  remarkably 
fine,  and  compensate  in  a  great  measure  for  the  defects 
alluded  to.  The  circumstance  which  renders  these  mar- 
bles particularly  interesting,  is  the  knowledge  of  the 
time  at  which  they  were  executed;  for  Pausaniasf  says 
that  the  Temple  of  Apollo  Epicurius  was  built  by 
Ictinus,  the  Architect  who  superintended  the  construc- 
tion of  the  Parthenon  at  Athens ;  and  though  the 
Phigalian  Marbles  want  the  purity  of  design  and  exe- 
cution which  distinguish  the  Athenian  works,  the  high 
qualities  they  do  possess  claim  the  second  place  for 
them  in  our  estimation. 

Sicyon  and  ^gina  were  the  most  celebrated  places  in 
ancient  times  for  the  production  of  works  in  brass.  Of 
the  former  School  we  have  already  had  occasion  to 
mention  some  very  distinguished  members.  CaIlon{ 
was  probably  one  of  the  earliest  Sculptors  of  that  of 
^gina  who  attained  reputation,  but  there  is  great  dif- 
ficulty in  coming  to  any  conclusion  as  to  the  exact  time 
at  which  he  lived  ;  and  as  we  merely  find  a  wooden 
statue  of  Minerva,  mentioned  by  Pausanias  as  his 
work,  and  an  observation  in  another  author  on  the  dry- 
ness of  his  style,  his  history  does  not  appear  very  im- 
portant. The  ^ginetan  artists  of  the  greatest  celebrity 
at  a  later  date,  were  Glaucias  and  Onatas,  the  son  of 
Micon ;  the  former§  was  employed  by  Gelon,  King  of 
Syracuse,  to  make  a  chariot  and  four  horses,  which  he 
dedicated  in  the  Altis,  or  Sacred  Grove,  at  Olympia, 
upon  having  gained  the  prize  in  the  chariot- race. 
Onatas  and  Calamis  aflerwards  worked  for  Dinomenes, 
the  son  of  Hiero,  who  succeeded  Gelon.  The  former  of 
these  Sculptors  appears  to  have  enjoyed  a  very  high 
reputation,  and  Pausanias  supplies  us  with  a  copious 
catalogue  of  his  works.  Amongst  those  more  particu- 
larly noticed,  was  a  statue  of  Apollo,  in  brass,  of 
colossal  dimensions,  at  Pergamus ;  a  Ceres,  which  he 
made  for  the  inhabitants  of  Phigalia  ;  and  a  number  of 
works  which  were  at  Olympia.  Associated  with  Onatas 
is  Calliteles  his  scholar,  and  probably  his  son ;  but  the 

•  I1iey  were  discovered,  in  the  year  1812,  near  Paulizza, supposed 
to  have  been  the  ancient  Town  of  Phigalia,  in  Arcadia,  by  Messrs. 
Cockerell,  Foster,  the  Baron  Haller,  and  M.  Liockh. 

t  Pku».  Arcad,  c  14. 

}  Pans.  lib.  ii.    There  was  more  than  one  Sculptor  of  this  name. 

i  Ibid.  lib.  vk 
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ancient  writers  do  not  furnish  Ufv  with  any  aocount  of 
works  executed  by  him  independently  of  Onatas.  whom 
he  is  said  to  have  assisted  in  making  a  statue  of  Mer-  ^ 
cury  carrying  a  ram,  which  was  dedicated  at  Olympia. 
The  Sculpture  of  the  ^ginetan  School  of  this  time  had 
much  in  iu  character  that  was  grand  and  imposing,  end 
a  careful  observer  will  discover  in  the  larg^  messes  o£. 
the  muscles,  and  the  bold  divisions  of  the  parts,  the  pre- 
paratory step  to  that  perfection  which  the  Art  scnmi  after 
attained. 

An  event  of  the  highest  importance  to  Greeee»aniC 
which  tended  in  no  slight  degree  to  aid  the  progress  of  9 
Sculpture,  happened  about  this  time ;  this  was  the  cd^^ 
brated  expedition  of  Xerxes,  which,  by  its  fiftilure,  dis*. 
covered  to  the  Athenians  the  weahh  of  Asia,  whQe  it 
exposed  the  weakness  of  the  invaders.     It  was  a  cas- 
tom  in  Greece  to  dedicate  a  tenth  of  all  spoils  gained 
in  battle  to  the  service  of  the  Immortal   Gods :  sad 
a  tenth  of  that  obtained  from  the  Persians  was  a|^mH 
priated  to  this  high  service.    Temples  were  erected  sad 
embellished  far  surpassing  in  beauty  and  msgnificcnoi 
those  which  had  been  demolished  ;  and  happily  fiir  (hs 
advancement  of  Art,  the  opportunities  this  applicstioa 
of  wealth  afforded  for  its  improvement,  were  met  faj  a 
greater  quantity  of  talent  in  the  respective  profesiisM 
of  Architecture  and  Sculpture  than  had  ever  befim 
appeared.  This  ample  employment,  and  the  high  ^bjed 
to  which  their  works  were  destined,  to  honour  the  Godi 
and  commemorate  the  glory  of  their  Country,  CMilfd  t 
spirit  of  honourable  emulation  in  the  artists  wUehcsUed 
forth  all  their  powers,  and  led  to  that  perfectioa  ia  Alt 
which  even  at  this  remote 
the  highest  admiration. 

II.  The  Sculptors  contemporary  with,  or  whoinsM-EN 
diately  followed,   the  period  last  under   considcfstis^l'^ 
were  Hegias,  Ag^eladas,  Phidias,  Pythagoras,  Mjn«i 
Polydetus,  Alcamenes,  and  others  ;  and  we  are,  th» 
fore,  fast  approaching  the  time  when  Sculpture  imeU 
its  maturity.     Information  of  considerable  Tshit  ni 
interest   at   this   stage   of  our  inquiry    is  aflPordsd  hf 
the  ancient  writers,  some  of  whom  have  traced,  sf  fa 
as  their  own  observation  of  monuments  enabled  Ibea 
to  do  so,  the  chain  of  improvement  in  style  in  M 
from  the  School  which  has  been  denominated  JEginetn 
to  that  of  Phidias,  and  it  may  not  be  amiss  to  tabs 
general  survey  of  their  classification  of  the  roost  strildi|f 
peculiarities  of  the  Sculptors  of  the  respective  liin» 
Gallon,  of  ^gina,  lived  in  all  probability  between  M 
and  500  years  before  Christ:  his  works,  with  tho«rf 
Egesias,  are  characterised  as  being  hard,  approschi^ 
very   nearly  to  that  distinguished   us  the   Tuscsn  cf 
Etruscan    manner  ;*    Calamis,    who    succeeded  hiis» 
was  less  rigid,  and  the  style  of  Myron,  who  followA 
next,  still  more  sof\ened.     Cicero  alludes  to  the  ssoN 
variations  in  style,  bringing  us  down  in  like  maaoBr 
to  one  of  the  contemporaries  of  Phidias ;  the  statsei 
of  Canachus,    he    observes,   are  rigid  and  hard,  sot 
resembling  the  truth  of  Nature  ;  those  of  Calamis  il« 
are  hard,  but  less  so  than  those  of  Canachus;  evta 
Myron  did  not  succeed  iu  imitating  Nature  correct)}, 
yet   he    surpassed  Canachus,   and  his   works  may  bt 
considered   very  beautiful ;    Polydetus,    however,  wn 
still  more  fortunate,  and  his  productions  are  pronounced 


•  Dun'ora  et  Tutcanicii  proxima  Callon  atq,  JS^cnoi^  j 
figida  Calamis,  &c.    Quinct.  Oral,  InttU, 
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lo  b«  perfect,*     The  Hislory  of  the  Arl  is  lhus»  it  will 
be  ubsprvwl,  carried  out  of  the  jfilginetan  into  a  more 
polished  School,  lo  which   therefore  our  altentioii  will 
now  be  more  particularly  directeil  ;  the  priiicipul  artists 
who  elfeci*Hi  the  chonpfe  in  the  style  of  Sculpture  having 
l>een  mentioned  above,  it  remains  now  to  notice  them 
individual  I  y,  as  some  observatious  on  their  respective 
manner  will  lead  to  the  better  uticlRrslanding  of  the  ex- 
cellence of  Phidias.     We   mnst  first  take  notice  of  a 
Sculptor  of  Rhe^ifiumi  whose  works  have  been  frequently 
relerred  lo»  and  who  ajipearsto  have  had  very  jn&t  claims 
to  the  dislingriishedrank  he  lield  amongst  the  artists  of 
ftntiquity.      Some  of  the   productions  in  brass   of  the 
earliest  praclil loners  of  that  colony,  executed  al  a  lime 
when  that   material  was  hardly  known  for  llie  purposes 
I.  ofSculpture,  have  already  been  noticed,  and  Pythagoras, 
the  subject  of  our  immediate  attention,  fieems  lo  have 
fcopporled  the  credit   of  the  School  of  which  Learchus 
(who  was  perhaps  the  founder  at  Hhegium)  and  others 
were  such  distinpfuisbed  members*     From  the  dinFiculty 
which  exists  in  makincr  ihe  execution  of  ihe  productions 
of  Pythagoras  corre^^pond  with   the  times  at  which  wc 
find  the  namementioued,  it  has  been  supposed^  and  with 
^rful  apparent  reason,   that   there  was  more  than  one 
Sculptor  of  Rhefjium  so  called.     The  chief  of  the  name 
was  a  scholar  of  Clearchus,  (also  of  Khegium,)  or  more 
correctly  speak inpf*  perhaps,  of  the  School  of  Clearchus, 
An  improved  taste  in  execution  seems  now  to  have  been 
inlMMNtced,  and  more  attention  than  usual  was  paid  to 
CSpi^Msion  ;  a  statue  by  Pythagoras  of  a  wounded  man 
U  recorded,  in  which  the  expression  of  anguish  was  so 
admirably   denned    that    the    spectators    were    affected 
by  tt,  and  seemed  to  share  with  the  figure  ihe  pain  he 
was  supposed  (o  be  snifering,     Pythai^oras,  too,  is  par- 
ticularly noticed  as  being"  the  first  who  represented  the 
TO^sf  and  nerves  in  his  statues  ;  he  was  also  more  care- 
ful in  ihe  execution  of  the  hair  than  his  predecessors. 
Myron,  of  Eleutherae*  or  of  Athens,  and  the  scholar  of 
Agcladas,  is  the  next  Sculptor  of  celebrity  who  claims 
our  notice.     Pliny*  gives  him  the  preference  in  some 
respects  even  toPolycletus,  and  says  that  lie  introduced 
a  g^reater  variety  in   his  Art  than  those  who  preceded 
him  ;  but  he  observes  at  the  same  time,  that  he  was  not 
successful  in  expressing:  ihe  feelings  or  passions  of  the 
tDtnd,  nor  did  he  make  any  improvement  in  the  manner 
of  treating   the  hair,  which  was  stitf  and  formal,  as  in 
Ihe  times  of  the  rudeiit  Art ;  his  stjle  wa.s,  in  all  proba- 
bility, hard  and  minute,  but  he  must  still  be  considered 
one    of  ihtise  fciculptors  by    whose    assistance  tlie   Art 
Wtts  brought  to  excellence.     We  possess  a  very  interest- 
insf  specimen  of  this  master's  manner  in  a  sialne  in  the 
British    Museum    of  a   DLicohoim,    or    Q unit- thrower, 
ffenerally  beheved   to   be  a  copy  of  the   famoy«  statue 
by  Myron,  so  minutely  described  by  Lucian  and  Quincti- 
Iton  ;§  and  though  there  is  considerable  dryness  of  man- 
ner  in   this    work,    it   nevertheless    possesses   qualities 
which  claim  tor  the  Sculptnr  a  higher  character  than 
Flifiy*s  account  of  him  would  alnne  have  justified  us  in 

•  Qmu  mam  ittte/iiffit  CanacAt  gigna  rigidmra  ette quant  ui  imiieHttir 
PfrUntem  f  Catanttttts  dum  tfltt  (fuitirtn,  Mtd  ta/tten  moHiora  qitam 
CaiMcM;  nnntiam  Mfronit  tata  ad  verUatem  adttuctu,  jam  iamen 
fl$^^  Kftrt  duhitfa  pu/vhra  dicere,  Pu/vhnora  eUam  Ptjifcitti  H  jam 
pitimc  per/ecJOf  Alc      Cic.  de  C/or.  Oral. 

t    Rio.  JVat  HM,     Hie  pntntiM  tttrvm  aa  venat  txpreaifj  eapU- 

I    Ibid,  lib,  xxiiv,  c.  8, 

fi  Qmd  tarn  dutartum,  ei  eiaharatmm  ^uam    CJtt    Hie  Ducob^ini 
Mj/ronu,  &c.     Quiatl.  Oral,  Imfu,  auil  Luciin  in  PAtlopteud<, 


awarding^  him.  The  great  excellence  of  Myron  ^ems  Gt^itir 
to  have  been  shown  in  his  productions  in  brass,  in  which  PKiiiun. 
he  was  the  rival  of  the  famous  Polyclelus;  and  we  are  ^^— ^^^'^-^ ' 
told  that  Myron  used  the  bronze  or  brass  of  Delos, 
while  Polyclelus  employed  Ihatof /E^ina  for  his  works,* 
There  appear  to  have  been  at  least  three  Scul|)ior3 
called  Polycletus,  but  there  is  so  much  confusicm  on  Potycletii*,^ 
this  point  in  the  authors  who  have  mentioned  them, 
that  it  is  almost  impossible  to  distinguish  between 
them ;  it  is  evident,  however,  that  two  were  called 
Ari;ivi ;  Pliny,  indeed,  calls  the  most  celebrated  Sicyo- 
nius^  but  as  he  is  the  only  writer  who  givts  him  that 
title,  it  has  been  thought  probable  that  buth  S  icy  con  inn 
and  Argive  may  have  been  correctly  applied  to  i!ie 
same  artist,  Sicyoniui  as  a  nalive  o!  bicyou,  and  Argwus 
also  from  his  having  been  admitted  to  the  rights  of 
cilizeufthip  at  Argos,  where  he  studied  and  executed 
many  of  his  most  important  works.  He  appears  to 
have  been  an  artist  of  very  high  celebrity,  and,  accord- 
ing to  History,  was  remarkable  for  the  great  care  and 
attention  with  which  he  finished  h'u  productions;  in- 
deed*  lie  was  the  author  of  a  statue  so  perfect  in  its 
proportions  that  it  was  called  by  common  consent  the 
Canoiiy  and  referred  to  as  the** Rule  of  Art."t  Po- 
lycietus  seems,  from  the  criticisms  which  have  reached 
our  time,  to  have  been  deficient  in  ihat  variety  winch 
is  so  essential  to  the  accomplishment  of  an  artist. 
Some  further  particulars  respecting  this  Sculptor  will  be 
found  in  the  Biography  o^  tub  Early  Sculptors  of 
Greece. 

Hegia?,  or  Hcgesias,  for  it  is  presumed  the  same  per-  Hcgiti. 
SOD  is  meant,  and  that  the  name  is  only  varied   by  the 
corruption  of  ancient  texts,  was  classed,  as  has  been 
noticed  above,  amongst  those  artists  whose  style  was 
hard  and  dry. 

Of  Ageladas,  we  have  no  information  which  will  tend  Agelidu,* 
to  illustrate  this  part  of  our  subject,  and  a  met^  h\st  of 
his  ijumtrous  works»  with  the  conjectures  ofantitina- 
ries  respecting  the  time  at  which  they  were  executed, 
must  be  considered  us  belonging  to  the  History  of  the 
artist  individually*  rather  than  that  of  Sculpture  gene- 
rally ;  the  circumstance  of  the  greatest  interest  con- 
nected with  Ageladas  is,  that  he  was  Ihe  master  of 
Phidias,  Polyclelus,  and  Myron,  three  of  the  brightest 
names  in  the  AnnaLs  of  Art, 

It  must  be  admitted  that  the  Sculptors  in  the  Mgl- 
nctan  class  of  Art  immediately  prior  to  this  time,  laid 
the  Ibundation  of  that  fine  style  which  Ptiidias  brought 
to  perfection;  yet  the  suddenness  of  its  consummation 
has  given  ihe  Sculpture  of  his  School  a  chu racier  ttiat 
may  almost  lay  claim  to  origin alily,  ])ariicnlar!y  when  it 
is  recollected  that  even  sonie  of  his  con  tern poraHes  are 
noticed  for  still  clinging  with  partiality  to  the  dryness 
of  style  and  peculiarities  of  execuiion  of  the  ^^^ine- 
tans.  Phitlias,  the  son  of  Charmidas,  was  a  native  of  pjiidiaj;, 
AthenSfX  ^i^d  was  born  ahout  the  LXXlIJd  Olympiad, 
or  484  years  before  Christ*  Of  his  early  life  and  stud  es 
but  little  is  known,  though  it  is  said  he  at  first  studied 
the  Art  of  Painting  ;  the  circumstance  of  two  of  fits 
fumily  having  been  Painters  may  have  led  him  to  amtise 

•  Piifl.  Nat.  Hith 

f  Feat  tt  quern  Canon  a  vocant^  itHeamrnta  artis  ex  eo  petrnie* 
velut  a  te^e  quddam.     PI  in.  AW.  Hatt.  lib.  xixtv.  c.  H, 

I  PaU9iini&s  givei  the  inscription  on  n»e  <iUtur  of  Lite  OlvmfiiMn 
Jupilrr^  dc-l«ring  it  to  be  the  wurk  of  Pliidiiji,  the  Atlicnian,  Hie 
son  of  Churtuidiis.  imV»f  XM^fti^Mwit  'Ainv^ttt  f*  Wtltiri :  aiid  s«<f 
SirmbO;  &c* 
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Seutplart.  himself  id  that  hraneh  of  the  Arts,  but  the  aathority  fi>c 
-_M-^-m  '  hirt  havinfi^  followed  it,  as  a  profession,  n  so  slight  that 
no  grent  dependence  can  be  placed  on  it,  and  it  is  pro- 
bable that,  if  he  did  at  any  time  employ  himself  in  it,  ho 
soon  relinquished  it,and  dedicated  himself  entirely  to  thai 
Art  in  which  he  was  destined  to  become  so  distinguished. 
His  masters,  we  are  told,  were  Hippias  and  Ageladas : 
of  the  former  but  little  is  known  ;*  the  latter  enjoyed  a 
high  reputation,  and  e&ecuted  many  works  of  import- 
ance.    Circumstances  were  particularly  favourable  far 
the  display  of  the  talents  of  Phidias ;  he  had  the  adr 
vantafre  of  living  in  Athens  during  the  enlightened  ad- 
ministration of  Pericles ;  and,  being  highly  esteemed  by 
that  distinj^uished  statesman,  was  consulted  in  all  worics 
tliat  were  undertaken  for  the  embellishment  of  the  city.f 
Plutarch,  speaking  of  the  magnificent  edifices  erected 
during  his  government,  says,  '*  These  structures,  stately 
as  they  were  in   magnitude,  and  inimitable   fiir  their 
graceful  forms  and  elegance,  (every  artist  being  ambi* 
tiouM  that  the  excellence  of  the  workmanship  should 
equal  the  beauty  of  the  design,)  were  yet  more  wonder^ 
ful   for  the  expedition  with  which  they  were  accom- 
plished.'*—  **  It  was  Phidias  who  had  the  direction  of 
thebe  works,  although  greut  Architects  and  skilful  arti« 
ficers  were  employed  in  erecting  them/'t     ^he  works 
for  which  Phidas  has  been  most  celebrated  were  hit 
Statue  of  the  Olympian  Jupiter,   at   Elis,   and   that 
of  Minerva,  in  the  Parthenon  at  Athens.     It  will  not 
be  necessary  here  to  enter  into  a  minute  description 
of  these  works,  as,  in  the  Biography  of  the  £ablt 
Sculptors  op  GasBCB,  a  sufficiently  accurate  account 
of  them  has  been  supplied ;  and  the  reader  who  desires 
further  information  on  the  subject  is  referred  to  Pauaa- 
nius,  Pliny,  Strabo.  and  other  authors  of  antiquity  who 
have  been  particular  in  their  descriptions  of  the  produc- 
tions of  Phidias.     They  were  of  cokissal  dimensions, 
and  composed  of  ivory  and  g^ld.     The  statue  of  Jupi* 
ter  was  represented  seated  on  his  throne,  and  it  seems 
to  have  been  the  object  of  the  Sculptor  to  exhibit  him,  as 
far  as  was  consJHtent,  as  a  local  Deity.     He  was  to  be 
placed  in  a  magnificent  Temple  erectrd  in  the  Sacred 
Grove,  close  to  the  spot  where  the  most  important  of  tlie 
Games  of  Greece  were  celebrated,  and  surrounded  by 
the  statues  and  votive  oiferingsof  the  victors  ;  Phidias, 
therefore,  made  him  the  presiding  Deity  of  the  place, 
the  judge  of  the  Games,  and  dispenser  of  victory  ;  he 
was  not  armed  with  the  thunderbolt,  nor  was  he  sur- 
rounded by  any  of  the  more  majestic  attributes  which 
would  have  dihtinguished  him  as  the  King  or  Father  of 
Gods  and  men ;  but  his  brows  were  encircled  with  a 
wreath  of  olive,   the  reward  of  ihe   successful  com- 
petitors, and  in   his   hand   he  supported   a  statue  of 
Victory.     Wo  purposely  abstain  from  any  minute  de- 
scription of  this  work  for  the  reasons  before  stated ; 
but  we  are  induced  to  mention  a  tradition  connected 
with  it,  which  becomes  interesting  from  its  exhibiting 
the  importance  which  the  enlightened  Greeks  attached  to 
productions  of  this  high  character.     Phidias,  alter  the 
completion  of  his  work,  is  said  to  have  besought  the 
God,  in  whose  honour  the  statue  was  erected,  to  favour 


*  He  is  mentiuned  by  one  writer  only,  Dio  ChryioKt.  Or.  Iv. 

t  It  is  remarkable  th»t  there  is  no  Sutue  of  Pericles  by  Phidias, 
nor  do  we  find  any  memioo  in  the  Worka  of  (he  Ancients  of  his 
having  ever  executed  any  portrait  of  his  patron,  if  we  except  that 
introduced  in  the  shield  of  Uie  Minerva  of  the  Parthenon,  and  which 
Was  of  course  only  in  bau9  n/ievcK 

X  Plut,  in  Ftt.  Peridet, 


him  with  some  intimation  whether  it  was  plnaiog  to  ( 
him  ;  immediately  a  flafch  of  lightning  struck  tha  pava-  1 
ment  before  him :  this  was  at  once  hailed  aa  a  pfoof  of  ^ 
the  satisfaction  of  the  Deity  ;  and  in  onmmcflMiraUoa  of 
the  event  a  braaen  vase  or  urn  waa  pUoed  oo  tile  apot^ 
which  Pausanias  says  was  existing  in  his  4mm.*  Tha 
statue  of  Minerva  was  standing,  and  fully  arasad;  lis 
height  we  are  tokl  was  twenty-sis  eubita^t  and-  tiia  gold 
employed  on  it  is  said  to  have  weighed  forty  talanHbl 
Phidias  executed  several  statues  of  Minerva,  hia  Coimk 
try's  protecting  Goildess^  and  the  patroneaa  of  Ait  aid 
Science  ;  we  find  eight  or  nine  recorded  aa  having  beta 
made  for  ditferetit  places,  either  in  g^ld  and  ivory,  or 
brass,  and  one,  which  was  for  the  Plat«an%  (aai 
placed  in  the  Temple  of  Minerva  Araia,)  was  of  mmit 
gilt,  excepting  the  face,  hands,  and  feet,  whieh  vNnrf 
the  white  marble  of  Pentelicus.  Phidias  has  Imeco  ealid 
the  Sculptor  of  the  Gods,§  from  the  grand,  and  raUlM 
character  which  he  invariably  threw  into  hia  woriu^al 
from  the  particular  excellence  he  displayed  in  hit  taa 
great  productions,  the  Jupiter  and  Minerva-;  bat  Mi 
genius  was  not  limited,  and  though  hia  chief  pow 
teems  to  have  been  in  works  of  the  higheal  and  matk 
dignified  dass  of  Art,  yet  it  was  not  only  in  atatn«  il 
a  severe  character  that  he  employed  hia  talent,  forwi 
find  amongst  his  worlds  various  statues  of  Vaoui^  Mi^ 
cury,  and  Apollo,  as  well  as  of  an  Amaaon,  which  hiiv 
was  executed  in  competition  with  other  highly  i 
artists  of  his  time.  Our  readers,  who  deaire  to  I 
more  fully  acquainted  with  this  great  Seulptoi^ttkaia 
referred  to  Muller'a  learned  disquisition,  De^kidimWiA^ 
where  also  will  be  found  some  valuable  is 
the  prr>bable  dates  of  tlie  execution  of  hie 
the  colossal  Jupiter,  and  the  statues  of  Minerva. 

Unforttmately,  no  remains  of  his  greater  ^ 
reached  our  times ;  but  wc  are  enabled  in 
to  estimate  the  power  of  this  artist  from  thoee  | 
tions  which  have  been  spared  to  us  forming  the  i 
ration  of  the  Parthenon.  The  Sculpturea  of  the  piii*  Mi 
meiits,  the  metopes,  and  portions  of  the  frise  wiiichfav  fra 
so  valuable  a  part  of  our  collection  of  Greeli  T 
in  England,  are  convincing  proofs  that  the 
of  the  Ancients  were  not  accorded  without 
There  can  be  no  doubt  that  these  were  wnrka  of  Phafiti 
and  his  scholars ;  and  in  vain  shall  we  look  for  speciacai 
which,  generally  speaking,  bear  more  unequivoeallytht 
distinguishing  marks  of  the  master  mind  and  hand,  ar 
which  exhibit  finer  examples  of  that  grand  style  of  wbidi 
Phidias  has  been  justly  esteemed  the  fbiinder.l/  Tbt 
qualities  for  which  these  works  claim  our  tdniirttiim 
will  be  found  to  consist  principally  in  their  lialh^  to 
Nature ;  but  it  was  not  Nature  copied  servilely,  and  with* 
out  selection,  but  viewed  under  particular  fMiHgt,aDd 
with  a  strict  and  careful  examination  of  what  wat  fit  and 
beautiful ;  and   thus   was   that   combination  prodnoid 

*  Paus.  lib.  V.  c.  1 1 .  We  have  no  positive  information  reepeetiof  lit 
height  oi  this  siatuo,  but  Str^ibo  iolorms  us  that,  if  it  had  Hood  ifi^ 
would  have  been  higher  thiin  the  roof  of  the  T^mpU^  awi  be  ■ataj 
a  very  juitt  observatiou  that  the  statue  was  therefore  daspropoitiMtA 
to  the  building. 

t  Ptin.  AW.  HMt.  lib.  xzxti.  c  5. 

i  'l>iucydides. 

\  Quinctilian,  lib.  xii.  c.  10. 

It  All  thes«  Sculptures  are  not,  it  is  true,  execotcd  witk  thtoM 
correctnes^s  of  detail,  but  these  inniualities  are  to  b«  attribiitad  to  iha 
greater  or  less  degree  of  talent  in  the  inferior  worknca  whoaa  il  wsi 
Deceasary  to  employ  id  getting  aach  aati  ~       ' 
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which  has  in  afleT-tinies  been  called  Ideal  Beaviy,  Tliat 
no  works  contained  ihts  before  ihe  time  of  Phidias  may 
be  judjyed  by  many  tnoBiimentB  remaininfr  lo  this 
day  ;  thai  the  produclions  of  his  School  possesxed  this 
quality  in  an  eminent  dej^^ree  Ihe  El|^in*  collection  of 
Marbles  sufficiently  testify.  The  statue  of  the  Ilyssua 
or  River  Go<I»  the  Theseus,  the  Neptune,  and  the  drafied 
g^tjups,  mutilated  as  they  are,  have  a  i^rundeur.  sim- 
plicity^aiid  truth  to  Natyre  in  Ihem  lliat  strike  »he  com* 
donest  observer;  it  requires  no  leachini*:  to  understand 
fllat  the  attitudes  are  perfectly  eu$^y,  that  the  bulatice  of 
the  parts  ia  jnsi,  and  that  the  q-eoeral  chariicler  is  nutural. 
These  ure  qualities  in  imitative  Art  which  every  person 
who  observes  Nature  at  all  is  able  to  Mj»preciate,  and  to 
do  which  no  initiation  into  the  arcana,  or  details,  is  re- 
qufsite.  Nor  is  it  in  the  naked  fifjures  only  that  tliia 
excellence  is  exhibited;  his  draperies  are  treated  with 
the  g^reatest  skill  and  attention  ;  they  are  plentiful  and 
rich  in  their  effect,  and  yet  so  arranged  as  lo  show  the 
action  and  fnnm  of  the  limbs  beneath,  exhibiting  (a« 
1m9  been  well  observed  of  this  ^real  Sculptor)  with  the 
gvtutr^t  art  the  greatest  simplicity.  Our  ob**ervutions 
on  Phidias  have  been  purposely  condensed  as  much 
as  possible;  the  History  of  himself  nnd  of  many 
of  his  works,  the  lime  (if  their  execulinu,  and  the  cir- 
ctimstances  under  which  they  were  produced,  olfer  sub- 
jects for  a  very  extended  Treatise  ;  but,  for  obvious 
Teasonfi,  we  must  not  enter  upon  detaiis  which  would 
lead  us  beyond  the  limits  to  which  the  History  of  tlie 
Art,  and  not  of  tlie  artists,  should  confine  us. 

Although  Phidias  exercised  his  skill  as  a  Sculptor 
in  bH  the  materials  wliich  were  in  general  use  for  the 
pntpoaes  of  his  Art,  ^old,  ivory,  brass,  marble,  and  even 
irood;  yet  his  prodactions  in  the  former,  a  mixture  of 
gold  and  ivory,  {Chfysdephantme  Sculpture,  as  it  is 
generaHy  termed,)  appear  to  have  been  tlie  most  highly 
esteemed,  both  from  the  extensive  scale  on  which  he 
used  such  rich  materials,  and  from  the  great  importance 
<yf  the  works  to  which  he  applied  them.  We  have  de- 
ferred entering-  into  any  description  of  this  branch  of  the 
prscttce  of  the  Art  till  the  Aije  of  Phidias,  as  it  mnsl  be 
ctmsidered  to  have  attaineii  its  perfection  at  or  about 
llie  time  in  which  he  lived.  Its  iidoptiun  for  works  in 
Scnlpture  may  be  traced  back  to  ti  period  considerubly 
earlier,  as,  for  instance,  in  works  existing  in  the  Herecxifn, 
or  Temple  of  Juno,  at  Qlympia^  and  in  other  places 
described  by  Pausanias,  to  which  this  general  relerence 
Will  be  suflicient ;  but  none  of  the  Seul[)lor8  who  pre- 
ceded Ptiidias  appear  to  have  employed  it  on  bo  large 
a,  scale  as  he  did. 

Chryselephantine  Sculpture  is  a  branch  of  what  the 
Ancients*  called  To7ntittkfi\  which  term,  it  is  presumed, 
was  intended  to  expre^js  the  nniling  of  n»etais  with  other 
materials;  the  phrase  has  caused  much  discussion, 
and  Btmo!^t  all  the  modern  commentators  a!id  writers 
era  Art  have  considered  the  subject  with  attention  ;  but 
each  has  explained  the  term  according  to  lii^  own  con- 
eejiiion,  and  unfortunately  a  very  great  dilftrence  of 
opinion  stiH  exists  as  to  its  precise  meaning.  We  cannot 
attempt  to  give  the  reasnns  which  have  influenced  their 
coticlut>ions«  but  we  venture  la  explain  the  term  gene- 
rally, applying  it  to  Sculpture,  whether  in  buMo  Tiiieto 
4t€  the  Totind,  in  which  a  variety  of  materials,  always 

•  So  exiled  from  their  having  been  brought  from  Albfn*  id  tltis 
CauAtry  by  the  £ari  of  EigiD^  of  whom  ibey  mttm  afterwanU  paretiued 
hf  iWlianMat 


including  metal  of  some  description*  were  used,     Pliny     On^kta 

pays  a  high  compliment  to  Polyctetus  in  speaking  of  the  Phtdian 
Toreutic  Art,  as  it  was  practised  by  him  and  Phidias,  ^.^-v^** 
and  says,  that  Polycletus  brought  it  to  perfection  ;*  but 
this  may  be  understood  as  applying  merely  to  some 
mechanical  improvemenlSp  either  in  polishing  or  fti^tea* 
ing  the  pieces  togeiher;  as  the  great  work  of  Polycletus, 
his  Juno,  was  executed  subsequently  to  the  Olympian 
Jupiter  of  Phidias;  and  Ije,  therefore,  had  the  O(ipor* 
tnnity  of  seeing  where  any  variations  in  these  respect* 
could  be  made  with  advantage.  The  statue  of  Phidias* 
we  are  informed,  required  repair  very  soon  after  hig 
death,  but  we  do  not  hear  that  the  great  work  of  Poly- 
cletus was  subject  to  the  accidents  which  affected  the 
Jupiter,  and  which  he  avoided,  probably,  from  ihe  expe- 
rience he  gained  by  Phidias  Imvjng  made  the  brat  essay 
on  a  large  scale ;  viewed  in  this  light  the  passage  in 
Pliny  becomes  at  once  intelligible. 

It  is  Romewliat  difficult  to  understand  how  fhe  Greeks 
of  this  lime,  who  appear  to  have  felt  the  value  of  sim* 
plicity  in  Art  so  thoroughly,  should  have  executed  and 
admired  works  composed  of  materials,  which,  it  is  natural 
to  6Uppi»se^  wmild  injure,  if  not  destroy  the  effect  of  the 
mnrc  intellectual  part  of  them,  if  we  may  be  allowed 
that  term,  applying  it  to  expression  aitd  fine  form  ;  but 
we  ktiovv  that  the  great  statue  of  Jupiter  was  not  only 
composed  of  gold  and  ivory,  but  that  it  was  also  richly 
painted,  and  ornamented  throughout  in  the  miist 
elaborate  manner.  We  certainly  have  no  means  of  jiid|p- 
ingwhtit  wan  the  precise  effect  of  such  vatied  materials 
employed  on  a  large  scale;  at  first  it  seems  ui  mtlilate 
against  the  pure  lasle  which  we  fancy  pervaded  all  the 
producttouH  of  the  Greek  artists,  and  yet,  when  we  Hnd 
Phidias  himself  adopting  it,  it  will  look  like  presumption 
to  question  its  propriety.  The  accounts,  loo,  of  those 
writers  who  had  the  opjKjrtuuity  of  seeing  these  works 
iu  their  mobt  perfect  slate,  convey  an  idea  that  nothing 
could  be  more  magnificent  and  imposing ;  that  tliey 
were  not  merely  gorgeotts  to  the  sight,  but  there  **as 
that  ill  them  which  seemed  to  add  to  the  diirnity  of 
Religion. t  A  few  obNervaiions  on  the  means  which  the  Moffeof 
Ancients  are  supposed  to  have  adopted  for  executing  c'tt'cuiing 
colossal  works  in  these  combined  materials,  may  not  be  ^jj^'^^^  ,  ' 
irrelevant ;  our  notice  of  it  mtist  be  very  general,  but  I^q^^^  ' 
to  those  who  desire  lo  enter  more  minutely  into  the 
subject,  l)»e  valuable  Work  of  M*  Quatrernere  de  Quincy 
MUr  le  Jupiivr  Ofympien^  is  recommended  ;  iu  whidi 
the  history  of  Chryseltphaniine  Sculpture  is  particularly 
considered,  and  traced  from  its  earliest  lutraduclion  to 
the  period  at  which  it  appears  to  have  been  brought  lo 
perfecfion  ;  and  a  list  of  tlie  artists  who  were  most  dia- 
tingnished  in  it  at  any  lime,  and  of  ail  the  must  ceie^ 
brated  works,  is  supplied,  as  well  as  a  variety  of  highly 
interesting  details  uf  the  manner  of  employing  it. 

The  ftrsL  slep  appears  to  have  been  to  make  a  model 
of  the  fnll  size  of  the  work  proposed  to  be  executed; 
this  being  completed,  a  rough  copy  or  general  resem- 
blance oi  the  motlel  was  made  iu  wood,  to  answer  the 
purpose  of  a  nucleus,  or  centre,  to  which  the  ivury  was 
to  be  attached.  This  model  does  not  u(>pear  to  have 
been  solid,  tor  within  it  were  the  irons  and  necesaary 
supports  ibr  the  sale  fixing  of  the  whole  to  the  pedestal, 
and  also  for  the  security  of  the  parts,  as   head,  ariii% 

•  Hie  contummdiMe  Aa«c  Mcientiam  judicettir,  H  Toreuticee  mc 
trudiut  Ml  Pktiika*  aftermue.     IHin.  lib.  xiJtiv,  c.  8. 

f  A«  QaiDciil,  lib,  »L  c  10*  ob»enresof  the  OJympi&a  JupU«i« 
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Seolptare.  &c. ;  it  is  also  probable  that  it  was  requisite  to  have  the 
^»^V^^  means  of  getting  within  the  work,  for  the  purpose  of 
taking  care  of  it,  and  repairing  it,  in  case  any  of  the 
parts  or  pieces  of  the  ivory  should  start  from  their 
places.  The  wooden  model,  or  groundwork,  being 
completed,  the  surface  was  produced  by  closely  fit* 
ting  small  pieces  or  plates  of  ivory  upon  the  wood  by 
means  of  pins  and  cement ;  whether  the  ivory  was 
worked  and  finished  to  a  scale  before  it  was  attached  to 
the  nucleus  or  under  model,  or  aAerwards,  (being 
merely  generally  prepared  in  point  of  form,)  is  lefl  to 
conjecture  ;  but  the  latter  appears  the  most  probable, 
as  well  as  the  easiest  and  surest  mode  of  proceeding. 
In  the  Olympian  Jupiter,  indeed,  Phidias  appears  to 
have  worked  the  ivory  in  pieces  in  his  study.  Pausa- 
nias*  says,  near  to  Altis  is  an  edifice  which  is  called  the 
workshop  of  Phidias ;  and  he  adds,  it  was  there  that 
this  artist  worked  each  of  the  parts  of  the  Jupiter ;  still 
th*s  working  in  pieces  may  mean  general  form,  for  it  is 
unlikely  that  each  should  have  been  made  perfect  first, 
and  then  fastened  to  the  model  or  centre.  The  ivory 
part  of  the  work  being  completed,  the  attachment  of  the 
drapery  and  ornaments  in  gold  or  other  metal,  either 
cast  or  beaten  out,  offered  no  difficulty.  Ivory  was 
found  to  be  particularly  subject  to  the  influence  of  the 
atmosphere,  being  equally  affected  by  excessive  dryness, 
or  by  too  great  humidity,  which  would  also  act  con- 
siderably on  the  wood  used  in  the  construction  of  the 
-work,  causing  expansion  or  contraction  to  the  injury  of 
the  joints ;  the  preservation,  therefore,  of  these  works 
required  considerable  attention,  and  Pausanias  alludes 
to  the  means  adopted  for  this  purpose,  when  he 
speaks  of  the  principal  Chryselephantine  works  in 
Greece.  The  Olympian  Jupiter  was  surrounded  by  a 
ledge  of  black  Parian  marble,t  to  contain  oil ;  this 
was  to  preserve  the  ivory  damp,  and  at  the  same  time 
to  prevent  too  great  a  degree  of  moisture  from  rising 
to  it,  the  Altis  being  marshy  ground.  The  charge  of 
taking  care  of  this  celebrated  work,  we  should  ob- 
serve, was  intrusted  to  the  descendants  of  Phidias, 
under  the  title  of  Pheedruntat\t  who  were  always 
obliged  to  sacrifice  to  Minerva  Ergune  before  they 
commenced  their  functions ;  and  we  are  informed  that 
this  office  was  in  the  same  family  down  to  the  time 
of  Hadrian.  Pausanias  acquaints  us  also  with  the  man- 
ner in  which  the  Minerva  of  the  Parthenon  was  pre- 
served, the  situation  of  the  Acropolis  of  Athens  being 
.  dry  and  unfavourable  to  the  ivory.  It  is  unnecessary 
to  enumerate  them  here ;  but  particulars  in  confirmation 
of  the  Ancients  having  paid  the  greatest  attention  to  the 
safety  of  such  works,  are  furnished  by  Pliny,  Pausanias, 
and  other  writers,  in  speaking  of  the  Minerva  of  Pellene, 
the  Diana  of  Epliesus,  and  other  statues  composed  of 
these  materials. 
Agoracritus.  Of  Agoracritus,  the  favourite  scholar  of  Phidias,  a 
full. and  interesting  account  will  be  found  in  the  Bio- 
graphy of  Artists  before  referred  to. 
Alcamenet.  Alcamenes  was  one  of  the  most  distinguished  ar- 
tists of  this  School,  and  was  considered  by  some 
to  be  second  only  to  Phidias ;  one  author,  indeed, 
alluding  to  the  progress  of  the  Arts,  does  not  hesitate 
to  class  Alcamenes  with  Phidias  himself,  saying,  that 
what  was  wanting  in  Polycletus  was  given  to  Phidias 
and  Alcamenes  ;§   and  there  is  a  tradition  that  Alca- 


•  Paus.  lib.  V.  c  15. 
]  Ibid. 


t  Ibid,   ui  iuprh. 
^  QuiactiliaD^  lib.  xii. 


menes  had  the  honour  to  contend  with  Phidias  In  exe- 
cuting a  work  for  the  Athenians.*  Two  of  the  pro- 
ductions of  Alcamenes  are  particularly  noticed  for  their 
excellence  ;  one  was  a  statue  of  a  Pentathlua,  the 
other  of  a  Venus,  called  "  of  the  gardens.*'t  Phidias 
is  said  to  have  given  Alcamenes  the  advantage  of  his 
assistance  in  this  latter  work.  Besides  Agoracritus  and 
Alcamenes,  we  find  Cnlotes,  or  Colotas,  Peonius.  and 
others,  who  assisted  Phidias  in  his  great  works,  (bmving 
accompanied  him  to  Elis,)  and  who  in  all  probabili^ 
were  also  his  scholars ;  the  accounts,  however,  which  *• 
have  of  them  are  not  of  sufficient  importance  to  indiMi 
us  to  enter  into  their  history. 

III.  Afler  this  period,  a  gradual  change  took  plaos;  I 
Sculpture,  freed  from  the  dry  manner  which  characterised  > 
the  works  of  the  ^ginetan  artists,  attained  its  pcHee-^ 
tioD  in  the  grand  or  sublime  style  under  Pbidiai  lai 
his  School ;  but  it  appears  there  was  still  some  scfcrilf 
in  treatment  remaining,  whidh  the  Sculptors  of  tbeiifr 
ceedingAge  exerted  themselves  to  remove.     llMiif 
may  have  lost  something  of  its  energy  by  the  introdsfr 
tion  of  the  flowing  and  graceful  style,  but  the  ^/k 
commendation  universally  bestowed  on  Praxiteles  IM 
those  who  effected  the  change  to  which  we  allude,  an 
sufficient  to  stamp  their  characters  as  artists  of  dta: 
ordinary  merit.     Praxiteles  of  Cnidus  has  rendcnd  Ini* 
self  famous   for  his   productions  both   in  bian  aid 
marble ;  and  we  find  that  his  choice  of  suljceti  eom- 
sponded  generally  with  the  soft,  elegant  style  of  Art  he  ii 
said  to  have  practised ;  they  were  for  the  moat  put 
female  Bgures  or  youths,  and  he  is  believed  to  be  Ai 
first  Sculptor  who  ventured  to  make  a  statae  of  Vmp 
entirely   naked.      Millingen,|    on    this   subject*  ■}% 
all   the   statues   of  female   Divinities   were  smiisllf 
draped,  and  that  Praxiteles  was  the  first  who  repmatn 
Venus  naked;  such  an  innovation  was  considefeda- 
tremely  indecorous,  but   excused   on  account  of  thi 
beauty  of  the  performance ;  subsequent  artists  miit% 
to  reconcile  a  mode  of  representation,  so  favourabk  tp 
the  purposes  of  Art,  with  the  rules  of  decorum,  adoflri 
the  form  of  drapery  seen  in  the  Venus  of  Capua  fld 
Melos,§  namely,  a  mantle  covering  the  lower  piJtof  tti 
body,  and  falling  to  the  ground ;  the  statues  of  V«iH 
which,  in  imitation  of  that  of  Cnidus,  are  found  iot 
state  of  nudity,  are  almost  always  to  be  referred  to  a  Wv 
period.     Praxiteles  is  mostly  celebrated  for  the  peHc^ 
tion  to  which  he  brought  his  works  in  marblct  ud  the 
Ancients  all  agree  in  the  encomiums  bestowed  upon  faun 
for  his  superiority  in  this  respect ;  he   is  also  noticed 
for  the  truth  of  expression  in  his  works,  and  two  in 
particular  are  recorded  as  masterpieces  ;  one  was  of  a 
matron  weeping,  the  other  of  an  entirely  opposite  cha* 
racter,  namely,  a  courtezan,  who  was  represented  wilk 
her  features  lighted  up  with  joy ;  the  latter  was  aaki  to 
be  a  portrait  of  his  favourite  Phryne.     In  proof  of  tkt 
high  estimation  in  which  the  works  of  Praxiteles  vcR 
held  by  the  Ancients,  it  will  be  sufficient  to  mentioa  aa 
anecdote  respecting  the  celebrated   naked    Vemit  i^ 
marble  at  Cnidus.  Nicomedes,  King  of  Bythynia,  c 

•  Tzetzes,  Cbil.  lib.  viii. 

f  Lucian,  de  ImagiMtbtu,    Plin.  Nat,  Hut,  lib.xzxvi. 
lib.  i. 

I  Milliogen  on  Ancient  Jnediied  MonumenU  nf  Greeim  M% 
No.  10.  p.  7;  a  valuable  and  highly  interestiog  Work,  which,  wA^ 
tunately  for  the  real  lovers  of  Art  and  aniiqaariaa  reiearch|  has  Mi* 
been  completed. 

}  The  former  is  in  the  collection  of  the  King  of  Naples  ia  ihi 
Museo  Borbooico ;  the  latter  in  the  Sculpture  Gallery  of  the  T 
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•T«.  to  liquidate  an  immense  debt  under  which  theCnidians 
^-^  were  labouring,  if  they  would  allow  him  to  have  this 
statue;  his  countrymen*  however,  were  not  lempled  by 
the  lil>erulity  of  the  offer,  but  chose  rather  to  submit  to 
their  existing  pecmiiary  difficulties,  tlian  to  part  with  a 
work  the  possession  of  which  was  sufficient  to  render 
their  city  illustrious, 
n*  The    next   name   of  importance,    as    the    head  of  a 

,  School,  is  I  hat  of  Lysippus,  He  was  a  native  of  Sic  yon, 
I  and  his  repuiatiou  was  not  inferior  to  that  of  any  of 
'  the  great  men  who  preceded  him  ;  he  was  (he  favourite 
Sculptor  of  Alexander  the  Great,  and  the  only  artist 
^  who  was  permitted  to  make  statues  o(  him  ;*  according 
to  some  he  executed  a  series  of  portraits  of  this  Prince, 
commencing  from  his  childhood  up  to  his  maturer 
years,  Lyaippus  appears  to  have  worked  exclusively  in 
brass,  and,  according  to  Pliny,  he  executed  no  less  than 
six  hundred  and  ivn  works ;  amongst  them  a  colossal 
statue*  which  he  erected  at  Tarentum,  is  particularly 
noticed.  He  is  said  to  have  made  some  important  im- 
provementij  in  Sculpture,  being-  particularly  commended 
for  the  attention  he  paid  to  the  execution  or  finish  of 
bis  works  ;  he  made  the  heads  of  his  figures  smaller 
than  his  predecessors,  and  introduced  a  proportion 
that  was  more  graceful  ;  he  appears  also  to  have  goi 
rid  of  a  certain  degree  of  squareness  still  remaining 
in  the  style  of  some  of  the  Sculptors,  and  to  have 
given  a  roundness  of  form  not  atlempted  by  the 
preceding  Schools.  He  professed,  however,  notwith- 
standing he  was  so  attentive  to  his  finishing,  lo  study 
effect,  rather  than  to  copy  details  and  the  minutite  of 
forms,  at  least  the  remarkable  expression  he  used  re- 
specting his  practice  leads  to  that  conclusion  ;  he  is 
reported  to  have  observed  of  oilier  artists,  that  they 
m^de  men  as  they  really  were,  he  as  they  appeared  to 
be  ,t  which  can  only  mean  that  he  preferred  !)readlh  and 
ireedom  of  parts,  such  as  Nature,  viewed  generally,  ex- 
hibits, to  the  representation  of  details  which,  too  often, 
i^hen  ihey  are  too  closely  attended  to,  destroy  the  unity 
and  breadti)  of  a  work*  This  observation,  which  would 
imply  a  superiority  in  the  style  of  Lysippus,  may  appear 
too  bold  when  the  great  names  of  liis  precursors  are 
considered  ;  but  however  difficuk  it  may  be  to  explain 
in  writing  the  peculiarities  which  characterise  style  in 
Art,  and  which,  it  must  be  remembered,  oll^n  depend 
opon  very  slight  distinctions,  the  difference  does  exist, 
and  will  be  easily  comprehended  by  those  who  will 
examine  and  compare  works,  whether  Coins  or  Scul[)ture, 
on  a  more  extended  scale,  of  ditferent  Ages  and  Schools. 
A  Sculptor  of  very  high  celebrity  must  not  be  ornitled, 
who  is  presumed  to  have  lived  about  the  time  of  Ly- 
sippus; this  is  Scopas,  to  whom  the  celebrated  group 
of  Niobe  and  her  children  is  attributed  ;  these  statues 
are  at  Florence,  in  the  Gallery  of  the  Grand  Duke  of 
Tuscany,* 

•  Pliny,  lib.  vii.  c.  37,  siys  thai  Aleimnder  inued  an  ordor  lliat  no 
■rti»t  but  Apellcft  should  pAini  him,  Py rgote I es  engrave  gem*  of  him, 
or  LytippUR  make  statues  in  bra«  t»f  him.  EJijcit  ne  quu  iptum 
a/*MJ  quam  AytHtM  pm^errt^  t^uam  P^rgoUttt  scu/prrtt,  quam  Lyttp- 
p*$*  f^^re  ductrti.  It  is  femafkftble  itut  no  meotlon  is  here  made 
of  mirble  ttalues  of  Atexinder. 

t  Pliny,  Nui.  Hkt.  lib.  miv.  c.  8. 

X  There  i*  reason  for  thinking  ibit  ihe  greiter  pari  of  the  ititues 
conpottng  this  group  ate  bml  copie*  from  the  origifiaJ  woika*  We 
poit»ns  in  England  a  head  of  M#be,  slmilair  in  action  aod  expression, 
DQi  preferable  for  il»  slyk  and  execution  ^  lo  that  of  the  ftalue  at 
Flarencc,  and  as  we  know  there  are  repetitions  of  ftome  of  ihc  figureii, 
©w  ck)ubt«  OD  Ihi3  genuine  aoliquity  of  lh«  atatueain  the  Grand  Duke's 


Lysippus  lefl  several  schokrSi  three  of  whom,  his 
sons  Lnippus,  or  Duippus,  Bedas,  and  Eulhy crates,  are 
mentioned  amotig;st  the  nnost  etiiiiicnt  artists  who  suc- 
ceeded him  ;  of  these  the  last  held  the  most  distinguished 
rank,  accord inir  to  the  account  of  Pliny*  There  is  a 
peculiarity,  however,  remarked  in  his  praclice  which 
deserves  notice  here,  as  it  is  an  addilional  coidlrmation 
of  wliai  has  hefore  been  observed  with  respect  lo  ad- 
herence to  the  old  style  ;  it  is  said,  that  Euihycrates 
imitaled  the  firmness*  in  his  fulher*s  works,  ralher 
than  the  ele^i^ance  fur  which  ihey  were  esteemed,  pre- 
ferring', in  fact,  a  certain  austereness  of  character,  to 
the  more  voluf»tuous  and  pleasing  manner  of  execu- 
tion which  Lysippus  had  adopted. 

Chares  the  Lindian,  who  made  the  celebrated  Colossus 
at  Rhodes,  which  was  ranked  nmonir  the  wonders  of  the 
world,  was  a  scholar  of  Lysippus;  as  was  Tisicrates,  a 
Sculptt>r  of  Sicyon,  who  fc»l'owed  so  closely  in  the  steps 
of  his  mnster,  that  it  was  often  questioned  whether 
works  were  by  Lysij>pus  or  his  scholar,  Pliny  may  be 
consnltcd  on  the  number  of  Sculptors  who  were  Jormed 
in  the  School  of  Lysippus,  and  to  wliom  many  works  of 
first-rate  merit,  still  existin^r*  huve  been  attribtited  by 
subsequent  writers ;  whether  justly  or  not  must  at 
present  be  a  matter  of  conjecture,  but  the  appropriation 
is  a  proof  of  the  estimation  in  which  the  artists  of  this 
School  have  been  held.t 

Our  observations  on  the  Schools  of  Scidpiure  in 
Greece  now  draw  to  a  conclusion,  the  most  important 
features  in  each»  as  tar  aa  they  are  iUnstrative  of  the 
prog^ress  of  the  Art,  having-  been  considered ;  bef(»re 
taking  leave,  however,  of  the  snbject,  we  must  make 
honourable  mention  of  the  Rhodians,  amonjrst  whom 
the  Arts  were  particularly  protected  and  studied,  Ttie 
importance  of  Rhodes  was  on  many  accounts  consider- 
able, but  it  especially  claims  a  piace  here,  as  some  very 
fine  specimens  of  Sculpture  emanated  from  its  School. 
The  Sculptors  of  the  Laocoon,  Agesander*  Polydorns, 
and  Atiienoflorus,  and  of  the  group  of  Dirce,  commonly 
called  the  Toro  Farnesc,  Apollonios  and  Tanriscus^ 
as  well  as  of  the  famous  Colossus,  were  Rhodians;  and 
it  is  almost  incredible  that  from  this  little  island,  not 
more  than  forty  miles  long-  iind  fitleen  broad,  the  Roman 
conqueror  bronn^ht  away  three  thoosaud  statues;  but 
we  shall  the  more  readily  believe  this,  when  we  recollect 
tlmt  the  f*»rce  and  enterprise  of  these  islanders  were 
sufficient  to  vanqttish  the  navy  commanded  by  Hannibal. 
We  sliali  not  dwell  at  any  leng:th  on  the  Sctdpture  of 
Sicily,  which  must,  in  fact,  be  considered  Grecian. 
Some  €jf  the  medals  of  this  Country  are  parlicularly 
fine,  and  are  well  worthy  the  attenlion  of  the  admirers 
of  Art, 

IV.  The  name,  or  ralher  the  School  of  Lysippus,  seems 
to  ctmclude  the  History  of  Greek  Sculpture  up  to  its 
perfection  ;  liiose  %vho  followed  but  imitated  what  had 
ffone  before  them,  or,  if  they  inventtd,  their  works  were 
of  an  interior  description  ;  it  is  true  many  names  still 
occur  of  great  respectability  in  the  Ar<,  bnt  there  was 
neither  that  g-enrus  ?mr  originality  in  the  style  or  concep- 
tion of  their  prodticlions,  which  claim  fur  ihetn  a  place 

Gallery  &re  not  wiilioiii  foundntion.     For  tb«  alcove  head,  vtd.  Sekct 
Spfctme/tM  uf  Scu/pture,  DdeU^nli,  vol.  i, 

•  jIhU  omm*  Euihffcratrm ;  tfNanquam  u  cottttai^liam  patHi 
pvtiui  trmulaiu*  quam  thgaHtuiwif  An.   V\m.  lih.  xxxiv.  c.  8, 

t  We  possess  a  fine  .*pfdiner»  of  Uic  School  of  Lyfippiis.,  perhapi 
B  work  of  the  g^rcat  niiifter  hiinseir,  in  a  sunail  brouze  statu*;  of  Hcr- 
culai^  io  the  &rai»h  Museura, 
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Sculpuire.  asnonf^  those  who  aided  the  developement  and  perfec- 
^^*v^*^  tion  of  Sculpture.  In  our  progress  through  the  History  ot' 
the  Art  we  hare  taken  occasion  to  mention  the  principal 
men  who  were  distinguished  as  heads  of  Schools,  and  it  is 
therefore  unnecessaiy  to  add  a  list  of  all  those  Sculptors 
whose  names  have  been  handed  down  to  us.  The  de- 
gree of  patronage  extended  to  the  Arts  would,  of 
course,  add  considerably  to  the  number  of  artists,  as 
the  excellence  or  celebrity  of  a  master  would  increase 
tlie  followers  of  the  favourite  style  of  the  time.  The 
enumeration,  however,  of  these  is  not  essential ;  for,  as 
has  before  been  observed,  the  object  is  not  to  give  a 
History  of  the  artists,  but  of  the  Art,  and  they  have  only 
been  mentioned  when  absolutely  necessary  for  the  illus- 
tration of  particular  points.  It  is  certain  that  a  much 
more  detailed  account  might  with  advantage  have  been 
given  of  the  Sculptors,  as  well  as  of  their  productions, 
but  this  would  necessarily  have  extended  this  Essay 
beyond  its  proposed  length,  and  would  have  led  to  the 
introduction  of  matter  not  strictly  belonging  to  our 
present  subject. 
Conse-  By  the  conquests  of  Philip  of  Macedon,  and  those  of 

<l"«nces  of  i^jg  gon  Alexander  the  Great,  it  is  but  natural  to  believe, 
Alewnder"'  ^*^^^  ^^^  ^'^^^  ^^  Grecian  Science,  Literature,  and  Art 
the  Great.  ^^^  becoming  generally  diffused  over  Countries  which 
had  long  been  in  a  state  ofcomparative  darkness  ;  but  not 
all  the  advantages  which  might  have  resulted  from 
these  successes,  and  might  have  compensated  in  some 
measure  for  the  miseries  attendant  upon  the  victor's 
progress,  were  suffered  to  be  realized.  The  death  of 
Alexander  opened  a  field  for  discord  and  contention 
which  operated  fatally  on  the  durability  of  the  extensive 
dominion  he  had  attempted  to  establish,  and  as  fatally 
on  the  progress  of  the  Arts  in  Greece.  The  Generals  of 
that  Prince,  thinking  onlyof  their  own  aggrandizement, 
and  removing  the  legitimate  heirs  to  his  vast  possea- 
Bions,  divided  them  amongst  themselves  as  separate 
Kingdoms,  and  were  soon  involved  in  foreign  and  do- 
mestic broils,  the  consequence  of  ambition,  usurpation, 
and  tyranny.  The  Arts  continued  to  flourish  for  some 
short  time  under  the  most  powerful  of  the  successors 
of  Alexander;  in  Syria  they  were  protected  by  the 
SeleucidaB,  in  Egypt  under  the  first  Ptolemies,  and  at 
Pergamus  by  Attains  and  his  son  Eumencs ;  but  they 
were  rapidly  declining,  and  in  the  wars  of  this  period, 
not  only  the  sacred  treasures  were  pillaged,  but  the 
edifices  which  contained  them  were  subverted  and  de- 
stroyed, and  the  statues  broken  and  melted.  The 
artists  had  the  mortification  of  seeing  the  finest  monu- 
ments of  genius  purposely  defaced,  and  they  felt  that 
their  own  efforts  to  gain  distinction  were  crushed ;  the 
production  of  works  in  the  higher  departments  of  Art  be- 
gan to  be  discouraged,  and  the  Sculptors  found  that  their 
only  employment  was  in  portrait  statues  of  those  who 
hap|>ened  to  be  in  possession  of  sovereign  power ;  a 
miserable  application  of  their  talents  in  times  of  change 
and  violence,  as  the  artist  could  have  but  little  expecta- 
tion that  his  work  would  last  beyond  tlie  reign  of  its 
archetype. 

About  the  CliVth  Olympiad,  Pliny  says  the  Arts  in 
Greece  recovered  partially  from  a  state  of  inertness  in 
which  they  had  remained  from  the  CXXth  ;  but  the 
artists,  he  observed,  were  very  inferior  to  those  who  had 
preceded  them,*  and  it  appears  that  this  was  but  a  last 
eiibrt,  a  feeble  glimmering,  before  their  final  extinction 

•  PliD.  Ao/.  IJiH,  lib.  zxxtv.  c.  8. 


in  Greece.    This  restoratkm  took  place  probably  nlhcr 
earlier  than  the  time  mentioned  by  Pliny ;  and  between 
the  CXLVth  and  CLth  Olympiad,  we  find  the  names 
of  several  Sculptors  of  meriu    To  this  time  many  anti- 
quaries  have   referred   the   celebrated  authors  of  tbe 
statue  of  the  Hermaphrodite,  and  of  the  mutilated  tmnk, 
known  as  the  Torso  of  the  Belvidere,  which  beare  the 
Sculptor's  name,  Apollonius,  the  son  of  Nestor.     Of 
Glycon,   whose   name  appears  on  the   «tatw  of  the 
Hercules,*  and  of  Agasias,  the  author  of  the  Figtal- 
ing  Warrior,  (or  Gladiator,  as  it  is  generally  called) 
nothing  is  known,  their  names  not  being  menti—J 
by  any    author    of   antiquity  ;     these    statues   ktne 
however  been  attributed  to  about  this  period.     la  (ht  1 
CLVIIth  Olympiad  the  last  blow  wta  gxtea  to  dbe  * 
power  and  hopes  of  the  Greeks,  by  Luciua  If  umBm^  ^ 
who  had  been  sent  by  the  Roman  Senate  againit  Ae 
Achieans.  He  engaged  the  Greek  army  near  Coriath,  titt 
principal  city  of  the  famous  Achcan  Lteague*  aad  \ 
entirely  defeated  and  routed  it,  the  city  was  imo 
given  over  to  destruction,  and  sacked ;  and  the  J 
carried  from  this  seat  of  the  Arts,  as  well  as  froB  ete 
cities  equally  celebrated,  all   the  fine  produdioM  k 
Sculpture  and  Painting  which  had  been  accuroiiiatfldl  ftr 
Ages ;  and  Rome  became  filled  with  the  moat  iplepdU 
monuments  of  Grecian  taste  and  genius. 

Athens,  which  for  various  reasons  had  been  the  dMf 
and  favourite  asylum  of  the  artists  of  Greece,  hwimieh 
gone  considerable  changes  of  fortune  from  thetiMeef 
Pericles,  under  whom  she  may  be  considered  to  Iwie 
arrived  at  the  zenith  of  her  glory.     The  revenes  aU 
afiected  her  political  importance,  and  from  whieliihB 
never  recovered,  did  not,  however,  aiiect  the  calliviliei 
of  Literature  and  the  Fine  Arts,  for  which  the  M 
celebrated  long  after  her  influence  in  affairs  of  stale  M 
at  an  end.     But  after  the  death  of  Alexander,  we  M 
lier  struggling  in  vain  to  preserve  even  this  aaceadearfi 
and  she  was  continually  subjected  to  humiltationi  wi 
oppressions  from  his  successors,  and  at  last  fell  iatotkl 
hands  of  the  all-conquering  Romans,  and  had  to  bit 
her  neck  to  the  cruel  and  unrelenting  Sylla.    Oa  tfce 
breaking  out   of  the  Civil  war  between  Pompey  «* 
Cffisar,  Athens  sided  with  the  former  ;  but  she,  happily 
felt  no  additional  yoke  from  the  success  of  Cfluar,  wh^ 
instead  of  visiting  with  vengeance  a  city  whose  \vhr 
bitants  had  declared  themselves  inimical  to  hiau  ■>> 
were  the  supporters  of  his  rival,  treated  them  with  de- 
mency,  and,  with  a  fine  allusion  to  their  illustrious  M- 
cestors,  declared,  **  that  he  would  spare  the  living  fcr 
the  sake  of  the  dead.*'     The  war  between  Bnrtus  and 
Cassius,  and  Augustus  and  Antony,  soon  fcAtowed,  and 
upon  the  success  of  Augustus,  and  the  establishment  «i 
the  Roman  Empire,  the  Greek  artists  sought  and  fouad 
an  asylum  in  Rome,  where,   however,  the  pracdceef 
Sculpture  became,  in  a  short  time,  widely  different  biM 
that  which  had  distinguished  it  in  its  own  favourite  Isad. 
It  will  be  proper,  however,  to  take  a  general  view  of  the 
state  of  Art  in   the  Roman  Empire  from  the  eariic^ 
accounts  of  it,  to  show  what  had  been  done  in  it,  irf 
by  what  accident  it  became  a  pursuit  of  any  importanee 
or  value  with  the  conquerors  of  the  World  ;  for  ii  wjl 
be   found   that   considerable  collections    of  slatoes  la 
marble  and  metal,  as  well  as  of  pictures,  were  made  ia 
Rome,  some  time  before  the  Art  aud  artists  emigrated 


•  Commonly  called  the  Famete  H^nMiet;  it  if  ■ow  ia  the 
at  Naples. 
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fmm  Greece  into  Italy  as  an  asylum,  when  they  weie 
frightenect  and  driven  Irom  their  own  Country. 
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Roman  Scidpiure, 

Wot    many    years    after  the   establishment  of   the 

Rimuins  as  a  nhitlon,  they  were  too  much  harassed,  at 
borne  and  abroad,  to  think  of  the  more  ele^^airt  pursuits 
af  Scjcieiy  ;  the  History  of  Sculpture,  therctore,  amongst 
them,  does  not  assume  any  imporlauce  till  a  compuru* 
ttvely  late  period.  The  city  itself,  like  its  hthabttants, 
waa  ill  tfie  heij^innln^  rude  and  unadorned,  and  a  nation 
of  rouj^h  soldier**  was  not  likely  to  admit  the  influence 
or  vaiue  of  the  politer  Art;;,  which  they  could  only  look 
upon  a»>  the  care  of  an  etfemitiate  people.  Their  first 
public  monuments  wr*re  trophies;  the  trunk  of  a  tree, 
stripped  of  iIb  branches  was  dressed  up  with  the  arms 
ot  the  conquered,  and  exhibited  to  public  view  ;  and 
aUhou^:h  we  read  o<"  works  in  Sculpture  of  an  early 
dale,  there  can  be  little  doubt  that  they  were  the  pro- 
ductions of  their  mure  enlig:htened  neig-hbours  the 
HtniMmns,  It  IS  not  very  ea^y  to  determine  at  what 
titnc  the  Romans  themselves  began  to  think  the  Arts  of 
DesigTi  worthy  their  attention.  Mention  is  made  of 
equestrian  stulnes  erected  m  Rome  in  honour  of  M.  F. 
Caniillus  and  Q.  Mienius,  after  their  victories  over  the 
L*atin$,  abnve  three  hundred  years  before  the  Christian 
Era  ;  and  about  the  same  period,  Fabia«^  a  man  of 
noble  family,  who  dedicated  himself  to  the  Arts,  and 
a^utred  the  stirname  of  Pictor,  distinernislied  himself 
by  painting  subjects  in  the  Temple  of  the  Goddess  of 
Heulth  ;  aboiiC  this  time  too  a  brunze  stattie  of  Apollo 
was  erected  in  the  Capitol,  out  of  the  spoils  of  the  Sam- 
nites.  After  the  taking-  of  Syracuse,  Marcellus  sent 
works  of  Art  from  Sicily  ;  and  it  is  also  said,  tiiat  the 
first  Greek  artist  vvlio  had  visited  Rome  was  sent  there 
at  Ibis  period  The  increasincf  power  and  successes  of 
the  Romans  now  enabled  them  to  collect  various  spe* 
^mefia  of  Art  which  tliey  sent  in  g^reat  numbers  to 
RflPie»  but  it  cannot  be  said  that  the  possession  of  the 
b«autiftd  works  which  fell  into  iheir  hands,  caused  at 
tllia  time  any  g'reat  improvement  in  the  g-eneral  taste  of 
the  people  ;  the  faet  is,  cities  and  temples  were  ran- 
Bftcked  and  pkmdered  to  enrich  the  treasury  of  Eome* 
or  to  swell  the  triumph  of  a  gfeneral,  and  works  of  Art 
were  merely  looked  upon  as  spoil  ; — -the  feelings,  there- 
fore, which  the  finest  display  of  Art  eiccited  amon^'st 
the  people,  were  far  from  any  likely  to  {generate  a  love 
for  refinement,  and  the  quieter  pursuits  of  civilization. 
It  is  to  be  remembered  also,  that  the  spirit  of  the 
Government  was  rather  opposed  than  favourable  to  tlie 
encoyragement  of  the  Arts  ;  for  the  jfrandeur  and  im- 
portance of  the  Nation  beln:?  dependent  on  its  military 
pn>wes8»  it  was  of  consequeiKe  not  to  cherish  any  feel- 
ing or  taste  which  could  tend  to  soften  the  character  of 
the  Citizens^  or  lead  them  to  prefer  a  life  of  tranqnillity 
to  one  of  con  (inn  til  exertion  and  dtino^er.  Conseqiienlly 
il  appears,  ii  Mmn  one  instance,  thai  those  who 

dedicated  tK,  to  such  pursuits  were  ridicnfed  ;* 

and  it  was  not  tdl  about  eifl»hly-six  years  belbre 
Ohrist,  that  any  disposition  in  their  favour  can  be 
s»id    U)  have  discovered   itself  in   Rotue.      Sylla  had 

*  V«l.  Mn.  says  or  Pi^ias  Pictor,  rim  et  eomimmitA  «m£. 


sacked  Athens  and  demolished  some  of  the  principal  Roiaaa* 
nioniunents  and  Temples  of  Delphi,  Epidaurus,  and  ^^•v^-' 
£lis,  but  he  bad  also  sent  a  great  pro|)ortion  of  the 
spoil  to  RoQu%and  it  wmild  seem  that  the  possession  of 
the  fine  priduciions  of  Greece  generated  by  degrees  a 
feeling'  in  the  conqtierors  propitious  to  the  advance- 
ment of  Art  in  their  owu  Country.  The  taste,  once 
admitted,  soon  became  a  passion,  and  Verres  particu- 
larly i^  celebrated  (or  tlie  avidity  he  showed  in  col- 
lectini^  ali  the  most  valuable  monuments  of  Sculpture 
and  Fainting  in  Sicily.  At  this  time  (when  Rome 
was  becoming  the  asylum  of  those  artists  who  could  no 
longer  live  in  Greece)  lloiirished  Pasi teles,  a  Scidptor 
of  no  mean  ability »  Arcesilas,  Strongylion,  celebrated 
]>articularly  for  his  Amazon  EucntmiJi,  or  '^  with  the 
beantiful  legs,"  and  bis  three  Muses,  Olympiosthenes, 
Evander,  and  others.  The  successes  of  Julius  Caesar  Julius  * 
enabled  biiTi  to  add  considerably  to  tlie  collection  ot  ^"^**''* 
Enc  works  of  Art  which  were  in  Rome;  in  his  more 
private  condition  he  had  always  manifested  a  strong 
feeling  for  the  elegant  Arts,  and  had  made  valuable 
collections  of  statue'^,  gems,  &c. ;  when  his  power 
became  fidly  establis-hed,  his  patronage  of  them  became 
raore  extended,  uiiil  he  embellished  not  only  Rome,  but 
many  cities  of  Gaul^  Spain,  Greece,  and  Asia  Minor. 

Augustus  encouraged  artists,  and  took  the  greatest  Augustia, 
possible  interest  in  their  works;  be  had  all  the  finest 
specimens  of  Art  collected  together  in  Rome,  and 
placed  them  in  the  public  places  and  streets  of  the 
city;  he  is  also  said  to  have  erected  statues  in  honour 
of  those  persons  who  had  dialinguished  themselves 
by  any  important  actions,  or  had  otherwise  deserved 
well  of  thirir  Country.  The  fine  statue  called  Ger- 
man icus,  which  is  now  in  the  Museum  of  the  Louvre, 
is  considered  lo  be  of  this  period.  The  example  set 
by  Augustus  was  followed  by  most  of  the  rich  in 
Rome,  and  as  forming  collections  of  Statues  and  Paint- 
ings became  a  pasbiou  amongst  the  higher  classes^ 
no  expense  was  spared  to  gratify  it.  Pliny  enumerates 
many  of  tlie  works  which  were  eitecuted  under  the  Em- 
peror's superintendence^  and  various  productions  in 
Sculpture  and  Painting,  with  which  the  public  places^ 
Temples,  &c.  were  decorated.  Agrippa  appears  lo  have  A^ipp*. 
been  one  of  the  most  munificent  and  public-spirited  in- 
dividuals of  the  Augustan  Age,  and  he  spent  vast  sums  ' 
in  erecting  usefiil  and  ornamental  editices  in  and  aboat 
Rome.  Before  other  works,  the  Pantheon  stands  pre- 
eminent, and  still  calls  forth  the  admiration  of  posterity 
as  one  of  the  finest  examples  of  Architecture  remaining 
to  us.  Diogenes,  a  Sculptor,  an  Athenian  by  hirlh, 
was  employed  by  Agrippa  lo  enrich  this  Temple  ;  Pliny 
notices  some  statues  of  Caryatides  by  him.  There 
were  several  artists  of  high  reputation  living  dnring  the 
Age  of  Augustus;  the  Architect  Vitruvius,  whose  va- 
luable writings  have  reached  our  times,  is  eminent 
amongst  them  ;  Dioscorides,  Agath<jpus,  Epitynchanus, 
Pythias,  Posidonius,  celebrated  enjiTaverson  stones  and  • 

sculptors  or  chasers  iu  metal,  may  also  be  placed  at  this 
date,  whose  works  are  highly  spoken  of  by  Pliny: 
some  of  these  have  fortunately  been  preserved,  by  which 
posterity  is  enabled  to  judge  of  the  ability  of  the  artists 
who  executed  them.  The  works,  however,  of  this  pe- 
riod which  claim  the  attention  of  the  student  and  con- 
noisseur, are  principally  portraits,  in  which  great  merit 
will  be  discovered ;  the  difference  between  them  and 
the  productions  of  the  best  Greek  Schools  will  be  found 
to  consist  in  certain  peculiarities  of  eieciilioii.     Xhera 
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Scidptare.  is,  indeed,  much  to  admire  in  the  style  of  many  of  tliem ; 

•^^^-^^  preat  attention  seems  to  have  been  paid  to  the  indi- 
vidual character  of  the  person  represented,  and  this 
without  producin«r  the  poverty  or  littleness  which 
too  frequently  offends  the  taste  in  works  of  this  de- 
scription. 

The  <rroup  <renerally  known  as  the  Toro  Famene,  to 
which  allusion  has  been  made  in  a  former  part  of  this 
Essay,  has  been  attributed  by  some  antiquaries  to  this 
period,  or,  at  any  rate,  to  the  time  of  some  of  the  early 
Roman  Emperors.  It  will  occupy  too  much  space  here 
to  enter  into  a  question  which  has  already  occasioned 
much  discussion ;  Wiiickelman  considered  it  early 
Greek,  that  is,  before  the  time  of  Lysippus.  This  fine 
work,  which  has  lately  been  removed  from  the  gardens 
of  the  Villa  Reale,  at  Naples,  to  the  Museum  there,  has 
suflTered  very  much  from  accident,  and,  unfortunately, 
the  restorations  which  have  been  made  are  very  inferior, 
both  in  style  and  execution,  to  the  orifpnal  work.  The 
same  date  (the  Augustan  Age)  has  been  given  to  the 
group  of  Laocoon  and  his  sons ;  the  manner  in  which 
Pliny  speaks  of  it  having,  amongst  other  reasons,  given 
occasion  to  some  to  think  it  was  not  uncient  in  his  time. 
It  must  be  observed,  that  this  wri  er  says  it  was  formed 
out  of  one  block  of  marble ;  a  mistake  which  is  evident  to 
all  who  have  examined  this  exquisite  work,  in  which 
the  joints  of  the  various  pieces  are  very  perceptible. 
The  Age  of  Lysippus  also  has  been  given  as  another 
probable  time  at  which  this  group  was  executed,  but  the 
reasons  adduced  by  the  different  antiquaries  who  have 
considered  this  subject  in  favour  of  the  later  date  appear 
sufficiently  well  founded  to  claim  the  preference.  One 
of  the  most  beautiful  and  interesting  groups  of  anti- 
quity, **the  Cupid  and  Psyche,''  at  present  in  the 
Museum  of  the  Capitol  at  Rome,  is  not  noticed  at  all 
by  Pliny ;  Flaxman  considered  that  his  silence  might 
have  been  owing  to  his  classing  this  as  a  modem  work 
unentitled  to  notice,  because  it  was  not  tlie  production 
of  any  of  those  great  masters  who  were  looked  on  as  the 
standards  of  excellence  in  his  time  ;  a  reason  which  pro- 
bably led  him  to  pass  over  several  other  works  which 
occupy  a  distinguished  and  well-deserved  place  in  our 
estimation.  A  circumstance  is  related,  which  occurred 
during  the  reign  of  Tiberius,  showing  that  the  Roman 
people  were  not  a  little  jealous  of  the  fine  works,  which 
the  liberality  of  individuals  had  erected  or  dedicated  for 
the  decoration  of  the  city.  Tiberius  admired  a  cele- 
brated statue,  by  Lysippus,  representing  an  athlete 
anointing  his  limbs,  and,  desirous  of  possessing  it,  he 
had  it  removed  from  the  Baths  of  Agrippa,  in  which  it 
stood,  (and  to  which  the  Public  had  access,)  to  his  own 
Palace:  this  excited  the  indignation  of  the  people,  who 
refused  to  allow  the  Emperor  to  deprive  them  of  it,  and 
their  dissatisfaction  was  so  great,  that  it  had  neariy  oc- 
casioned a  revolt  in  the  city.  Tiberius,  alarmed  at  the 
violent  expression  of  public  feeling,  was  obliged  to  re- 
linquish his  object ;  he  ordered  the  fevourite  statue  to 
be  replaced  in  its  original  situation,  and  the  people  were 
pacified. 

Caligula  collected  works  of  Art  from  Greece,  but  was 
influenced  rather  by  a  desire  to  gratify  his  own  wretched 
ambition,  than  by  any  wish  to  possess  them  as  beautiful 
works  of  Art,  or  interesting  memorials  of  an  enlightened 
people  ;  he  ordered  the  heads  of  the  Gods  and  of  illus- 
trious men  to  be  struck  from  their  statues,  and  his  own 
portrait  to  be  introduced  in  their  places.  It  is  recorded 
that  this  Emperor  wished  to  transport  the  celebrated 
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statue  of  the  Olympian  Jupiter  to  Rome,  but  the  design 
was  abandoned  on  the  representations  of  the  ArcbitccU, 
who  declared  it  would  be  destroyed  in  any  attempt  to 
remove  it. 

Claudius  and   Nero  followed;  the   latter,   notwith-l 
standing  what  had  already  been  taken  from  it,  obtained 
no  fewer  than  five  hundred  bronze  statues  from  the 
Temple  of  Apollo,  at  Delphi,  the  greater  part  of  whidil 
were  employed  in  the  decoration  of  his  celebrated Oeldtn  ' 
Palace.     Amongst  the  ruins  of  a  Villa,  or  Palace,  sap*  * 
posed  to  have  belonged  to  Nero,  at  Antium«  two  of  lbs  |] 
most  esteemed  works  of  antiquity  which  have  reaehidf 
our  times  were  discovered,  namely,  the  ApoUo  of  thtll 
Belvidere,    and   the   Warrior    of  Agasias,   commooly 
called  the  '*  Fighting  Gladiator."    The  names  of  Men^ 
dorus*  and  Zenodorus,  Sculptors,   are  distipguishri 
during  this  period :  the  first  was  an  Athenian,  aod  b 
alluded  to  by  Pliny  for  his  skill  in  representing  aroMi 
men,   athletes,   and   huntsmen.     Zenodorus   executed 
many  important  works,  but  he  is  particularly  mentkncA. 
as  having  made  a  colossal  statue  of  Nero.     This  artiift 
was  practising  Sculpture  in  Cisalpine  Gaul,  when  Nero 
sent  for  him  to  Rome,  but  it  is  not  known  of  what  | ' 
he  was  a  native. 

The  reigns  of  Galba,  Otho,  and  Vitellius 
short  and  disturbed  to  give  those  £mperors  an  < 
tunity,  even  if  they  had  the  inclination,  to  protect  the  ^ 
Arts ;  though,  it  is  said,  that  Otho  appropriated  a  cm- 
siderablc  sum  of  money  for  the  completion  of  Ncre*s  « 
Golden  Palace.     BusU  of  these  three  Emperors  sn«> 
extremely  rare. 

To  this  period,  or  soon  after  their  time,  are  to  be  al^ 
tributed  the  greater  part  of  those  works  in  Scalpta^M* 
which  are  composed  of  different  coloured  marbles ;  | 
ductions  in  which  the  value  or  richness  of  the  i 
was  preferred  to  the  merit  or  excellence  of  the  < 
or  execution — a  sure  indication  of  the  existence  < 
false  and  bad  taste,  which  was  leading  to  the  ( 
of  really  fine  Art 

Nothing  further  occurs  worth  noticing  in  the  Hisierf  figa 
of  the  Art  till  the  time  of  Trajan,  and  the  reign  of  tbit 
Emperor,  of  Hadrian,  and  the  Antonines,  may  be  cooi^ 
dered  the  golden  Age  of  Sculpture  in  Rome,  thot^ 
it  is  probable  that  the  Art  was  but  little  practised  bf 
native  artists  even  at  this  time.  The  arch  at  Aneoi^ 
and  the  column  still  existing  in  the  Forum  of  Trajanit 
Rome,  are  monuments  of  the  taste  of  the  Emperor  ui 
the  skill  of  the  artists  who  were  living  during  hif  ttigi^ 
It  is  said  that  a  custom  prevailed  at  this  time  ofpoi^ 
Roman  names  on  ancient  Greek  statues  ;  it  is  sot  very 
easy  to  divine  the  object  of  this  species  of  forgery, nnku 
it  were  done  with  the  hope  of  giving  posterity  a  h\^ 
impression  of  the  talent  of  the  artists  than  they  feltthor 
own  works  were  likely  to  create. 

In  Hadrian,  the  Arts  found  a  magnificent  protcctflTi &■'" 
and  they  maintained  their  excellence  undiminished;  b* 
restored  many  of  the  old  Temples,  erected  others,  ui 
amongst  other  important  undertakings,  completed  thi 
Temple  of  the  Olympian  Jupiter,  at  Athens,  which  1*^ 
remained  unfinished  since  the  time  of  Plsistratos ;  ^ 
decorated  it  with  a  variety  of  works,  and  a  statue^ 
colossal  dimensions  of  the  Emperor  himself  was  placed 
in  it.  In  Italy,  he  built  his  celebrated  Villa,  and  cflV* 
bellished  it  with  all  the  finest  works  he  coidd  find  rf 

*  There  were,  prolMtbly,  two  Sculptors  of  this  name;  «iAPuis.i* 
Plio.  for  their  works. 
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Sculpture,  and  took  Rome ;  in  the  year  456,  Odoacer  ^ve  the 
^,^.yi— ^  city  up  to  pillage ;  GeiMeric^  King  of  the  Vandalfi» 
almost  rendered  it  a  desert;  and,  in  545,  the  Goths, 
under  Totiia,  again  attacked  it  with  bnital  fury,  and 
fired  the  city,  which  continued  burning  for  several  days. 
We  are  told  that  in  this  siege  the  Romans,  having  retired 
into  the  Mausoleum  of  Hadrian,  (the  present  Castle 
of  St.  Angelo,)  threw  down  the  statues  which  decorated 
it,  on  their  enemies  under  the  walls. 

In  the  year  479,  a  fire  at  Constantinople  occasioned 
the  destruction  of  an  immense  number  of  statues  and 
other  valuable  works  of  Art  collected  in  the  Palace  of 
the  Lausi. 
Justiniaiu  The  Arts  were  again  protected  by  Justinian,  and  tliis 
Emperor  had  several  monuments  of  importance  exe- 
cuted, amongst  others  a  statue  of  himself,  which  was 
placed  on  a  column  decorated  with  basn  rilievi :  the 
magnificent  Church  ofSancta  Sophia,  at  Constantinople, 
was  also  erected  during  the  reign  of  this  Prince. 

Constans,  Emperor  of  tlie  East,  in  the  year  661, 
driven  from  his  Capital  by  the  imprecations  of  his  people, 
visited  Rome,  which  he  despoiled,  during  the  few  days  he 
remained  in  it,  of  its  most  valuable  possessions  in  Art ; 
these  were  removed  by  his  orders  to  Syracuse,  where  he 
proposed  to  establish  himself,  and  where  he  concluded 
his  pilgrimage  of  disgrace  and  rapine.  Wars,  seditions. 
Political  and  Religious  divisions,  now  fully  occupied 
the  public  time  and  attention  both  in  the  Eastern  and 
Western  World,  and  gave  no  leisure  for  the  protection  of 
the  Arts ;  on  the  contrary  more  frequently  led  to  the  de- 
struction of  those  few  monuments  which  remained.  The 
successes  of  the  Saracen  Caliphs  carried  them  into  Sicily, 
and  thus  the  objects  collected  there  fell  into  the  hands  of 
new  masters.  The  fury  of  the  Iconoclasts  and  the  con*- 
quests  of  Barbarians,  tended  still  further  to  forward  the 
work  of  destruction  ;  occasionally,  individuals  appeared 
who  were  disposed  to  protect  the  remains  of  antiquity, 
and,  as  was  tlie  case  with  Charlemagne,  and  afterwards 
with  Theoilorie,  to  stop  the  ravages  which  were  conse- 
quent upon  the  successes  of  their  Barbarian  followers  : 
but  their  influence,  honourable  to  themselves,  was  quite 
inadequate  to  effect  their  purpose,  or  to  suve  the  Arts, 
which  were  now  hastening  rapidly  towards  their  final 
extinction.  We  still  watch  with  interest  the  existence 
of  some  of  the  chef-d^ceiivres  of  Sculpture  preserved, 
amidst  all  the  confusion  and  difficulties  of  the  time,  in 
Constantinople,  to  which  remote  corner  of  Europe  the 
Roman  name  was  at  length  reduced,  the  Empire  of  the 
A.  D.  West  being  now  entirely  at  an  end  ;  but  when  Constan- 
1204.  tinople  was  taken  by  Baldwin^  even  these  few  remains 
were  doomed  to  destruction,  and  the  statues  in  metal 
were  melted  down  and  converted  into  money  ;*  amofigst 
them  were  a  magnificent  Juno,  by  Lysippus,  a  colossal 
Hercules,  a  statue  of  Helen,  and  a  variety  of  other  works, 
the  productions  of  the  most  flourishing  time,  and  most 
celebrated  Sculptors  of  ancient  Greece.  We  have  pur- 
posely hastened  over  this  portion  of  our  account,  for  it 
is  difficult  and  unsatisfactory  to  trace  the  further  History 
of  the  Art,  when  each  step  we  take  but  assures  us  of 
the  ruin  and  devastation  around  us,  and  leads  us  in  fact 
into  darkness.  The  monuments  of  the  Romans  are  very 
numerous,  and  have  l>een  of  great  assistance  both  in 
illustrating  the  writings  of  the  Historians,  and  in  making 
us  acquainted  with  the  manners  and  customs  of  that 
people ;  but,  for  obvious  reasons,  the  History  of  their 
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Sculpture  has  not  the  same  claims  on  onr 
attention  which  we  are  disposed  to  give  to  that  of  Groeee, 
and  our  observations  on  it  have,  therefore,  been  as  coow' 
pressed  as  possible.  The  History  of  ancient  Sculptnm 
may  be  considered  to  cease  at  this  part  of  our  Eiaa^ ;  is 
the  next  stag^  of  our  inquiry  we  shall  commence  thatof 
Modem  Sculpture. 

We  have  endeavoured  in  Plates  I.,  II.,  III.,  IV.,  aai 
V.  to  illustrate  the  progress  of  Sculpture  from  the  ew^ 
liest  period  to  the  time  of  Hadrian.  Plates  IV.  ami  Vw 
contain  specimens  from  Myron,  the  contomponuy-ff 
Phidias,  about  500  b.  c,  down  to  the  Ifd  ceaJny 
B.  c. :  the  best  illustrations  of  the  School  of  FladiH 
will  be  found  in  the  British  Museum.  No  cercamdrii 
can  be  assigrned  to  the  Fighting  Gladiator,  the  '. 
or  the  Group  of  Dirce  in  the  above  Plates,  but  of  I 
School  there  can  be  no  doubt. 


Revival  of  Sculpture. 

Though  it  is  difficult  to  trace,  in  the  spectiMMif 
rude  Sculpture  and  bad  Painting  of  the  darker  AfN^ 
any  resemblance  to  the  works  of  a  former  period  k 
would  still  appear  thet  the  embers  of  the  Arts  of  0e%a 
had  been  kept  alive  by  the  Monks  of  the  Qmk  mk 
Latin  Churches,  and  were  again  kindled  into  ■  ham- 
by  the  Italians,  as  soon  as  they  found  theoHdvc^in 
a  state  of  comparative  ease  and  security.  It  is  MB- 
that  from  the  Age  of  Constans  to  the  Xlllth  etntai^ 
the  productions  of  the  early  practitioners  exfaihit  I 
uncouth  representations  of  the  same  subjects,  in 
that  it  is  almost  impossible  to  decide  with  exactamo*^ 
the  time  of  their  execution  ;  indeed,  it  is  probable  th^ 
most  of  these  were  local  and  accidental  efforts  efaMi^ 
tivated  Barbarism,  for  which  there  was  no  geocial  ^ 
mand,  but  which  gratified  ignorant  individuals  orenp 
rations,  chiefly  Ecclesiastical ;  and  to  this  circnmilMei 
may  be  traced  the  uncouth  decorations  of  somevcryflU 
Churches  and  Tombs.  In  the  illuminated  MSS.,cxeciiil 
in   the  richer   Convents,   a  style  of  design  wat  m0 


adopted,  which  depended  on  neat  drawing  and' 
finishing,  and  became  the  business  of  ingenioas-  tft 
literary  Monks  when  there  was  no  other  demand  ^ 
Painting.      The    orefici   (gold -workers)    in   Piia  •i 
Florence,  had,  however,  some  encouragement  ia  oraa^ 
mental  work,  on  a  small  scale,  in  grold  and  ailfer;  btf^ 
there  was  no  demand  for  Sculpture  in  large  aaim  #^ 
less  costly  materials ;    and   the  characteritrie  af  thci^ 
Art  would  naturally  be  minuteness,  stiffnenH  aad  Ift^ 
midity  of  design.     From  the  Bodies  of  artiste  in  fkuim^ 
trades  the  first  successful  efforts  of  Painting  and  Seuig^ 
ture  seem  to  have  arisen  ;  but  it  is  easy  to  aee  in  ft^i* 
predecessors  and  contemporaries  of  Giotto  and  Cimata^ 
that  their  Paintings  on  board  are  little  more    ~  ' 

larged  imitations  of  illuminations  on  paper  and 

The  discovery  of  oil-painting  gave  to  artists  the  i 
of  increasing  the  depths  of  their  shadows,  and»  t — 
quently  the  roundness  and  relief  of  their  Pictures;  it!^ 
them  gradually  to  abandon  the  meagre  style  of  tbe^** 
larged  illuminators,  and  to  approach  that  of  LionarA^ 
da  Vinci,  who  may  be  considered  the  greatest  mailari* 
the  early  manner.     In  its  progress  it  was  influential  iV 
Sculpture  ;  and  as  both  Arts  were  oflen  exercised  by  tin 
same  individuals,  it  will  be  easily  seen  that  ia  the  can' 
position  of  the  bronze  reliefs  on  the  gates  of  the  Baj^ 
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PlofpTTce,  (as  well  as  in  other  works,)  both 
id  Ghiberli  have  adopted  the  desiL^u  ami 
mi  pecoltiir  to  llie  sister  Art,  ntther  than  the 
Df  Ihe  antique  rncidels.  This  transfer  of  pic- 
Jfect  to  Sculpture,  (rave  a  ditferent  character  lo 
tl  Art  lo  that  which  it  poHsessed  tii  aneient 
I  it  unhappily  became  the  source  of  much  de- 
nirrnplness  of  style;  thou<i;h  it  must  be  Con- 
t*  in  the  hands  of  men  of  ijenius,  it  occasion- 
iced  beauties  of  its  own,  which  it  is  impossible 
mire  in  spite  of  the  deviatinns  from  pure  clns- 
>.  This  alliance  witfi  Painting  is  tlie  {frand 
Wic  of  the  work??  of  the  Ciiique  Cento  artists  and 
^sors.  Amonir  the  Ancients,  Sculpture  .neeins 
liave  given  ibe  laws  of  desip^n  and  composi- 
ftinttngf ;  their  knowledjje  of  perspective  was 
leir  power  of  representing  shaded  distances 
d  their  Piclnres.  in  consequence,  were  treated 

bassi  rilievi  coloured.  At  the  revival  of  Art, 
Kton  hecanne  poi^sfssed  of  powers  beyond  the 
;  not  beyond  the  enuilalinn,  of  Sculpture,  and 
Uly  endeavoured  to  produce  that,  in  marble, 
I  only  please,  and,  indeed,  can  only  be  eH'ceted 
f;  the  hair,  the  druperie!^,  the  attempted 
I  of  perspective,  in  the  works  of  ad  tfiis 
ear  witness  to  its  failure.  These  observci- 
f  carried  us  further  than  we  intended,  buit  it  is 
K  perhaps^  to  d  eve  lope  the  aelual  nature  of 
fE%  of  Sculpture   during  this  jjeriod,  without 

10  Ihe  contemporary  progress  of  Painting,  by 
ras,  to  a  certain  extent,  both  gnitied  and  tnis- 
psume  the  history  of  the  Art,  In  tfie  beginning 
Illth  century,  Kirolo  Pisano  appeared;  he 
B  name  denotes,  a  native  of  Pisa,  and  is  said 
nproved  his  genius  am!  feeling  for  his  Art  by 
nplation  and  stnd\  of  some  recently  discovered 
fcpcophagi,  &c,,  still  existing  in  his  native  City.* 
Itts  works  are  i^reserved  in  ditferent  parts  of 
*are  evidence  of  the  native  power  of  his  mind 

composition  and  feeling.  Amongst  the  most 
t  are  the  pulpits  of  the  Baptistery  at  Pisa, 
B  Duomo  of  Siena,  antl  porticidarly  a  semi- 
leM*o  Hliero  of  **  the  taking  down  from  the 
fer  one  of  the  entrances  to  tire  Duomo  of 
Mides  these,  Nicolo  executed   the  principal 

Erobably  designed   the  whole,  of  the  marble 
sai  riltmi  which  decorate   ihe   front  of  the 
of  Orvieto:  they   consist  of  illustrations  of 
)d  New  Testament,  nrriingcd  in  compartments; 
B  in  these  are  frequcnlly  ill-[>roportioned,  ttic 

b,  antl  deficient  in  expression  vr  character, 
tpositions  ate  for  tfje  most  part  good,  the 
tell  underslood  nml  executtd,  and  in  the  fe- 
rand  angels,  particularly,  there  is  a  simplicity, 
I  feeling,  which  have  rarely  been  surpassed. 
fcd  to  a  great  age,  and  was  sncceeded  by  his 
Inni  di  Pisa,  A  mo  lib  of  Florence,  and  other 
In  the  year  1330,  Andrea  Pisano,  who  was 
Florence,  executed  one  of  the  bronze  gates 
^listery  in  that  city,  a  work  which  deserves 
for  the  beauty  and  simplicity  of  feeiing  it 
Ihough    it  is  certaiuly  deficient  in   the   more 

11  excellences  of  Sculpture.  With  Andrea 
Bs   contemporary  Andrea   Orcagna,  an    artist 

who  executed  a  variety  of  works,  Ihe  greater 

1 

lay  are  prefcned  to  the  Cam  po  Sttttto  aL  Piu. 
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part  of  which  lire  sliU  to  be  found  in  Florence.  Lnca  Modern, 
della  Hobbiadied  in  1442;  he  has  left  several  specimens 
of  Sculpture.  Tliis  Sculptor  is  well  known  as  the  in- 
ventor and  only  possessor  of  the  Art  of  covering  models 
of  terra  cotta  with  a  beautiful  and  peculiar  varnisli, 
which  renders  them  as  hard  as  stone ;  he  is  supposed 
never  to  have  disclosed  this  secret  to  any  person,  but  it 
is  said  he  committed  it  to  w*rit4ng,  and  enclosed  it  in 
some  one  of  bis  models ;  whether  this  was  the  case 
can  only  be  known  by  the  destruction  of  his  work. 
Amongst  his  produciions  are  some  of  great  beauty,  both 
in  feeling  and  coniposilion, 

Tile  next  numes  which  occur  in  the  annals  of  modem  Ghiberti: 
Sculpture  are  those  of  Lorenzo  Ghiberti  andof  Donato 
di  Betlo  Bardi,  better  known  as  Donatello.  The  cele- 
brnted  hronze  gules  of  the  Haptistery  at  Florence  liy 
Ghiberti  have  insured  for  that  artist  a  lasting  fume  willi 
posterity  :  this  work  consists  of  a  series  of  6oJs«t  riltevi 
in  the  panels  of  the  gates,  illustrative  of  stdyects  of 
Scrii>»ure,  and  I  hey  contain  passages  of  beauty,  of  feel- 
ing, and  of  cxpref^sion,  which  far  surpass  any  thing  of 
the  sort  prodoc*ed  by  his  predecessors  in  the  revival  of 
the  Arts,  and  have  not  been  often  excelled  in  the  works 
of  more  advanced  times.  Donatello,  one  of  the  most  Donatellat 
deservedly  celelmitetl  of  the  early  artists  of  Italy,  was  a 
scholar  of  Lorenzo  di  Btcci ;  he  was  br*ru  in  Florence  in 
the  yenr  1383.  Tiie  works  of  Doualello  appear  to  have 
been  highly  prized  fbiring  the  lifetime  of  the  artist,  and 
thonglt  his  principal  employment  was  in  his  native  city, 
we  find  specimens  nf  his  talent  in  many  towns  of  the 
North  of  Italy.  His  most  celebrated  works  are  still  to 
be  seen  at  Florence  ;  the  two  statnes  which  are  most 
noticed  are  those  of  St.  George  atid  St.  Mark  at  Or  Sati 
Michele  :  there  is  a  simplicity  of  action  and  grandeur 
of  expression  in  the  former  of  these,  which  reminds  the 
spectator  strongly  of  the  fierce  and  nervous  manner 
choracterising  the  works  of  the  succeeding  Age,  The 
statue  ofSt.  Mark  is  distinguished  by  Michael  Angiolo's 
celebrated  exclamation,  Marco,  perch^  non  mi  parti?  In 
the  Museum  at  Florence  are  some  very  curious  bassi 
rilievi  by  Donatello  in  marble :  they  represent  groups  of 
children  dancing,  composed  with  great  skill  ;  they  are 
executed  in  very  low  relief,  and  the  buck-ground  is 
covered  with  gold-leaf,  put  on  in  round  pieces,  each 
about  the  size  of  a  guinea.  At  Pudua  are  some  speci- 
mens of  baxno  rilievo  of  this  Sculptor,  which,  making 
allowance  always  for  the  early  time  at  which  they  were 
executed,  well  deserve  the  attention  of  the  admirers  of 
Art.  It  is  probable  that  the  somewhat  exaggerated  treat- 
ment which  is  observable  in  the  works  of  Donatello,  as 
well  as  those  of  Ghiberti,  arose  from  a  flesire  to  avoid  the 
dryness  of  their  preflecessors  ;  and  this  will  acc^nmt  for 
some  peculiarities  in  the  farced  bendings  of  the  wrists^ 
fingers,  and  other  articulations  in  their  figures.  The 
contemplation  of  the  works  of  these  two  Scdptors, 
who  made  stich  rapid  strides  in  Art,  cannot  fiut  to 
afford  the  bigliest  sati^fac^ion  to  all  who  feel  im  interest 
in  watching  the  advancement  of  the  refined  pursuits  of 
the  human  miud. 

An  anecdote  is  related  by^  Vasarl  of  Donatello  and  his  Anecdote  of 
friend  Bninelleschi,  who  was  aftt-rwards  the  most  cele-  Donatello. 
bratcd  Architect  of  his  Age,  which  will  not  be  read 
without  interes^t  in  this  place  :  we  extract  it  from  the 
valuable  and  well-known  Work  by  Mr.  Ottley  on  the 
lialmn  School  of  Desio^n.  **  Donatello  had  recently 
made  for  the  Church  of  S.  Croee,  at  Florence,  a  crucifix 
carved  in  svood  with  extraordinary  care;  and  proud  of 
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Sculpture,  his  performance,  showed  it  to  his  intimate  friend  Filippo 
^— V^-^  Brunelleschi,  in  order  to  have  his  opinion ;  when  Filippo, 
who,  from  the  previous  description  of  Donatello,  had 
been  prepared  to  expect  a  work  of  much  greater  excel- 
lence, did  not  wholly  suppress  a  smile.  This  did  not 
escape  the  notice  of  Donatello,  and  he  conjured  his 
visitor  by  all  the  ties  of  friendship  to  declare  to  him  his 
real  sentiments.  Brunelleschi,  who  possessed  gpreat 
frankness  of  character,  replied,  '  that  the  figure  he  had 
placed  upon  the  cross  appeared  that  of  a  day-labourer, 
rather  than  a  proper  representation  of  Jesus  Christ, 
whose  person  was  of  the  greatest  possible  beauty,  and 
who  was  in  all  respects  the  most  perfect  roan  that  was 
ever  born.'  Donatello,  already  disappointed  of  the 
praise  he  had  anticipated,  could  not  brook  the  unex- 
pected severity  of  this  remark.  '  It  is  easier  to  criticise 
than  to  execute,'  he  retorted ;  *  do  you  take  a  piece  of 
wood,  and  make  a  better  cnicifix.'  Brunelleschi  said 
no  more  ;  but  upon  his  return  home,  secretly  went  to 
work,  and  afler  the  labour  of  several  months,  he  finished 
a  crucifix  in  the  most  perfect  manner.  This  done,  he 
invited  Donatello  one  day,  as  if  accidentally,  to  dine 
with  him,  and  he  having  accepted  the  invitation,  the  two 
friends  walked  together  towards  the  house  of  Brunel- 
leschi, till  they  came  to  the  old  market*place,  where  the 
latter  purchased  various  eatables,  and  giving  them  to 
Donatello,  requested  him  to  go  on  with  them  to  the 
house,  where  he  would  join  him  presently.  Donatello, 
therefore,  having  reached  the  apartment  of  his  friend 
upon  the  ground -floor,  had  his  attention  immediately 
arrested  by  the  crucifix  of  Brunelleschi,  which  that 
artist  had  taken  care  to  place  in  an  advantageous  light ; 
and  standing  before  it,  he  became  so  absorbed  in  the  con- 
templation of  its  superlative  merits,  as  entirely  to  forget 
the  provisions  committed  to  his  charge  ;  for  opening  by 
degrees  the  hands  which  supported  his  apron,  down 
came  the  eggs,  cheese,  and  other  things,  upon  the  floor. 
Notwithstanding  which,  he  still  continued  in  the  attitude 
of  one  overcome  with  admiration,  until  the  arrival  of 
Brunelleschi,  who,  laughing,  asked  him  how  they  were 
to  dine,  now  that  he  had  spoiled  every  thing?  'I,' 
answered  Donatello,  *  have  had  quite  dinner  enough  for 
this  day.  You,  perhaps,  may  dine  with  better  appetite. 
To  you,  I  confess,  belongs  the  power  of  carving  the 
figure  of  Christ ;  to  me,  that  of  representing  day- 
labourers.*  ** 

Donatello  lived  to  a  great  age,  and  left  numerous 
scholars ;  one  of  them,  Giovanni  di  Pisa,  was  the  author 
of  a  large  basso  rilievo  in  terra  cotta,  now  in  a  chapel 
in  the  Church  of  the  Eremitani  at  Padua :  it  represents 
the  Madonna  and  infant  Christ,  and  on  each  side  of  her 
are  three  figures  of  Saints.  This  work  has  some  of  the 
faults  of  the  time,  but  it  is  an  extraordinary  production, 
and  deserves  attention  for  the  simplicity  and  breadth  of  its 
composition,  as  well  as  for  its  execution ;  it  is  remark- 
able, too,  for  the  very  flat  style  of  its  relief,  but  it  has 
all  the  breadth  and  effect  which  that  mode  of  treatment 
insures,  and  which,  united  with  elegance  of  form,  calls 
forth  our  admiration  in  the  celebrated  frize  of  the  Par- 
thenon. Passing  over  names  of  less  importance,  though 
worthy  of  distinction  if  our  limits  would  admit  of  it, 
Verrochio.  ^*  proceed  to  Andrea  Verrochio,  particularly  celebrated 
as  the  master  of  Lionardo  da  Vinci  and  of  Pietro  Peru- 
gino,  the  master  of  RafTaelle.  Verrochio  was  at  first  a 
painter,  but  it  is  said  that  Lionardo,  when  a  lad,  being 
desired  to  paint  an  angel  in  an  altar-piece  on  which  his 
master  was  employed,  the  performance  of  the  sciiolar 
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proved  so  superior  to  the  rest  of  the  work,  that  Verro- 
chio, indignant  at  and  jealous  of  being  surpassed  by  a 
stripling,  renounced  the  palette,  and  devoted  himself  to 
the  sister  Art  Some  of  the  works  of  this  artist  are  to 
be  seen  at  Florence ;  particularly  a  group  of  two  fignies, 
Christ  and  St.  Thomas,  in  Or  San  Michele,  and  sooie 
bassi  rilievi  in  the  Museum.  Rustici»  who  studied 
under  Verrochio,  and  subsequently  under  Lionardo  da 
Vinci,  was  a  native  of  Florence ;  this  artist  was  invited 
into  France  by  Francis  I.,  where  he  died  in  15M: 
amongst  his  works  are  several  of  classical  subjects  which 
have  considerable  merit. 

The  situation  and  political  circumstances  of  Italy  at 
this  time  are  peculiarly  striking  and  desenre  attendoa; 
for  the  XVth  and   beginning  of  the  XVIth  cenlnrits 
compreherd  a  period  of  the  greatest  interest  in  fkt 
modern  History  of  Science  and  the  Fine  Arts.    Ihs 
extraordinary  talents  of  the   Medici  had   raised  thit 
Family  to  the  highest  honours  at  Florence ;  and  Ls- 
renzo,  who  well  merited  the  distinguished  title  he  ob^ 
tained  of  "The  Magnificent,**  added  ti)  the  Instnef 
his  condition,  by  attaching  to  his  Court  the  moitiiff- 
nious  and  learned  men  of  the  Ag^.     Rome,  too^  m 
governed  by  Pontiffs  who,  uniting  magnifioence  vli 
fine  taste,  extended  their  powerful  protection  lo  He 
Arts.     Julius  II.,  who  assumed  the  tiara  in  1509^  §MI 
princely  encouragement  to  the  great  artists  of  liisigt; 
he  was  succeeded  by  Leo  X.  and  Clement  VU^  ina, 
descended  from  the  Family  of  Medici,  felt 
in  the  elegant  Arts  similar  to  that  which  had 
Florence  so  famous :    the  names  of  these 
patrons  of  genius  and  talent  are  identified  widisDtkil 
is  valuable  in  Art,  Science,  and  Literature. 

The  powerful  genius  of  Michael  Angiolo  Buoiii  at 
gave  a  new  impetus  to  Art,  and  placed  thatextraorCHry  i^ 
man  at  once  in  the  distinguished  station  which  he itil€ia*  "^ 
tinues  to  occupy,  and  which  no  artist  of  his  own  or  ate 
Age  has  been  able  to  attain.  Bandinelli.  the  Amaiwrfi 
Rustici,  the  Monte  Lupi,  Sansovino,  BenvenotoCdiWi 
Giovanni  di  Bologna,  Francavilla,  who  were  all  cite 
living  in  his  time,  or  formed  out  of  his  School|iHl 
have  lefl  great  names,  were  but  minor  stan  ia  tk 
horizon  in  which  he  shone,  and  still  shines,  respleadwL 
Michael  Angiolo  Buonaroti  was  born  of  a  noble  telj 
in  Florence,  in  the  year  1474,  and  at  an  early  agtl*' 
came  the  scholar  of  Ghirlandajo,  one  of  the  most  ofr 
nent  painters  of  the  time.  Lorenzo  de'  Medici  kid 
established  an  Academy  in  his  Gardens,  and  the  gmm 
of  Michael  Angiolo  did  not  escape  the  noCioe  of  lint 
Prince,  who  immediately  gave  him  apartoMBts  in  his 
palace,  and  otherwise  honoured  him  with  maiksofptf* 
ticular  favour.  It  will  hardly  be  thought  mtotmuf 
to  particularize  the  productions  of  an  artist  lo  vcB 
known  as  Michael  Angiolo ;  but  as  our  object  is  to  9hf 
trate  the  History  of  Sculpture,  it  will  not  be  impnpff 
to  point  out  some  of  his  most  celebrated  works  ioM 
Art,  for  the  purpose  of  comparing  the  peculiarideitf 
his  style  with  other  monuments  of  his  own  Age^  ^' 
those  artists  who  preceded  him.  Till  this  time,  1^8 
works  of  the  artists,  since  the  revival  of  the  Arts,  tMR 
meagre  and  little  in  their  details,  though  consideraUcfni' 
ingand  talent  were  occasionally  displayed  in  theirooneep' 
tion,  invention,  and  composition.  Extraordinary  gtxA 
like  that  which  distinguished  Ghiberti  and  DooatA 
occasionally  broke  through  the  dryness  of  the  preTaili>K 
practice  in  some  degree,  but  it  was  lefl  to  the  gifted 
Florentine  to  effect  that  total  revolution  in  style 
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bas  stamped  the  Art  of  his  Age  with  a  character  pecu* 
liarty  its  own,  wtiich  has  been  happily  termed  ^*  di  Michd 
AgnoV  la  terrtbile  via.^  The  merits  of  Michael  Aiif^iolo 
have  been  too  frequently  insisted  upoii  to  need  any  de- 
tailed consideration  here;  we  shall  content  ourselves 
therefore  with  pointing  tmt  to  our  readers  the  most  strik- 
ing of  his  excellences,  noticing  afterwards  in  what  he  ap* 
pears  most  deficient  as  a  Sculptor.  For  this  purpose  it  will 
not  be  necessary  to  notice  hisworks  in  ttie  order  in  which 
Ihey  were  execnied  i  we  shall  begin  therefore  with  the 
well-known  monuments  in  the  Chapel  of  the  Medici  at 
Plorence,  in  memory  of  Giuliano  and  Lorenzo,  (not  "  U 
ma^nifico^^)  two  members  of  that  family.  The  statne 
of  the  latter  is  most  remarkable  for  its  character  and 
expreifiion  \  Lorenzo  is  represented  seated  and  wrapt 
ia  thought ;  he  leans  his  face  on  one  hand,  which  par- 
tially covers  the  chin  and  mouth  ;  the  rest  of  the  figure  is 
in  perfect  repose,  and  throughoyt  the  whole  there  is  the 
air  of  deep  meditation.  It  is  impossible  to  look  at  this 
statue  without  being  forcibly  struck  with  the  mind  that 
pervades  it.  For  deep  and  intense  feeling  it  is  certainly 
one  of  the  finest  works  extant.*  The  lower  part  of  this 
monument  consists  of  two  statues  intended  to  represeut 
Morning  and  Evening,  whith  form  a  strong  contrast  to 
the  dignity  and  simplicity  of  the  figure  above  them  ; 
they  are  grandly  conceived  and  boldly  executed,  but 
there  is  a  violence  of  action  in  them  which  is  com- 
pletely at  variance  with  the  repose  of  the  pensive 
statue  of  Lorenzo,  and  which  seems  to  have  been 
adopted  rather  for  the  purpose  of  exhibiting  amilomieal 
knowledge  and  manual  skill,  than  of  adding  to  the  real 
interest  of  the  design.  The  monument  of  Giuliano  is 
composed  on  the  same  principle ;  the  two  figures  henealh 
the  principal  statue  are  those  of  Bay  and  jSighi,  and 
allliough  they  bear  the  stamp  of  ihe  master  lmnd»  they 
want  ail  that  quiet  which  is  not  «nly  essential  to  the 
beauty  of  Sculpture,  hut  which  seems  to  belong  particu- 
larly to  the  subject  on  which  they  are  employed.  The 
statue  of  Moses  in  the  Church  of  S,  Pietro  In  Vincoli,  in 
Home,  is  one  of  the  most  celebrated  works  in  Sculpture 
of  Michael  Angiolo,  and  is  a  grand  elfort  of  skill.  The 
admiration  which  tins  statue  excites  is  caused  chiefly  by 
the  principles  of  composition  wliich  are  employed  in  it;  no 
small  parts  nor  acute  angles  distract  the  attention,  hut 
quantity  and  large  masses  are  preserved  throughout  j  v\\ 
the  general  expression  tiiere  is  vast  energy,  hut  it  is  sulli- 
ciently  tempered  to  preserve  that  repose  which  is  essen- 
tial to  dignity.  This  work  requires  to  be  studied  with 
atteniian  to  be  nnderstood;  its  merits  will  then  be  found 
lo  compensate  for  minor  faults,  which  the  manner  of 
Michael  Angiolo  threw  more  or  less  into  most  of  the 
productions  of  his  chisel  or  pencil.  The  statue  of 
Christ,  in  the  Minerva  Church  at  Rome,  has  less  of  the 
violence  of  this  master  than  most  of  his  works;  but. 
Although  it  has  excellences  of  a  high  class,  it  is  by 
nv  means  one  of  his  finest  efforts ;  \  displays  great 
Jearning  and  skill  in  execution,  but  it  wants  that  dignity 
«ati  refinement  of  form  and  expression  which  should  cha- 
^clerise  the  representation  ol  the  Saviour  of  the  Worid. 
All  allegorical  6a^o  rilievo  preserved  in  the  Vatican*  (and 
Jf  which  there  are  casts,)  is  an  interesting  monument  of 
-Wichaet  Angiulo's  knowledge  of  the  human  form  ;  it  is 
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more  remarkable  for  this  than  for  any  other  quality  ;  the 
composition  being  too  complicated  to  render  it  un- 
exceptionable as  a  work  of  Sculpture.  The  statue  of 
David,  in  the  Piazza  del  Gran  Duca,  at  Florence,  was 
executed  under  very  unfavourable  circumstances,  Mi- 
chael Angiolo  having  been  employed  to  finish  it  when 
the  block  of  marble  had  already  been  worked  upon  by 
an  inferior  artist,  and  considered  spoiled ;  but  the 
powerful  hand  of  the  master  is  visible,  and  few  can  look 
upon  this  work  without  being  struck  with  the  grand  air 
it  has  as  a  whole,  and  particularly  with  the  turn  and 
expression  of  the  head  and  throat.  The  statue  of  Bac- 
chus is  admirable  for  its  expression  of  inebriety,  and 
for  the  execution,  but  it  wants  purity  of  taste,  and  the 
beaiitifiil  form  whieh  the  Ancients  always  considered 
proper  to  the  young  and  joyous  God.  The  group  in 
marble  of  the  Madonna  and  Child  in  the  Chapel  of  the 
Medici  at  Florence,  the  Pietk  in  St.  Peter*s  at  Rome, 
and  the  unfinished  group  of  the  Body  of  Christ  snp* 
ported  by  Nicodemus,  the  Madonna,  and  Mary  Mag- 
dalen, are  composiliousof  the  highest  merit,  abounding 
in  pathos,  and  many  excellences  of  execution :  the 
dead  Christ  in  the  Piet^  is  particularly  worthy  atten- 
tion ;  the  tranquillity  and  pertect  repose  tjf  death  is 
finely  portrayed  throughout  this  figure,  and,  with  some 
exceptions  to  the  head,  and  articulatitins  of  the  joints, 
it  is  free  from  the  mantiert  as  it  is  called,  which  is  gene- 
rally so  conspicuotis  in  Michael  Angiolo's  Sculpture,  We 
wouhl  notice,  too,  a  work  which  we  possess  in  England 
by  this  fi^reat  master,  abounding  in  grace  and  feeling ; 
it  is  a  circular  6ax»o  ritievo  in  marble,  consisting  of 
three  figures  finely  composed,  representing  the  Virgin, 
the  Infant  Saviour,  and  St.  John,  and  which,  though 
unfinished,  is  a  beautiftil  and  highly  valuable  example 
of  the  artist.* 

In  contemplating  the  works  of  Michaei  Angiolo,  the 
spectator  is  so  completely  absorbed  in  admiration  of 
the  invention,  vigour  and  energy  of  mind,  and  vast 
knowledge  of  form  and  anatomy  displayed  in  them,  that 
he  hardly  allows  himself  to  thtnk  they  can  be  wanting 
in  any  other  qualities  of  Art.  But  it  is  an  undeniable 
fact  that  Micliaei  Angiolo's  Sculpture  does  not  afford 
that  high  satisfaction  which  works  of  ancient^  and  some 
even  of  modern  times  occasion  ;  and  we  are  naturally 
led  to  inqnire  the  cause  of  this,  in  an  artist  \vhose  re- 
putation stands  so  high,  and  the  productions  of  whose 
pencil  still  fearlessly  defy  competition.  Sculpture,  to  be 
perfect,  must  be  practiced  on  certain  principle*,  and, 
without  them,  whatever  other  qualities  it  may  possess, 
it  has  not  the  power  lo  please,  nor  to  make  any  lasting 
impression  on  the  mind.  The  chief  of  these  essential  pro- 
perties is  sinipiicity.  This  it  i^  which  gives  a  charm  the 
productions  of  Greece,  and  to  the  best  works  of  a  later 
Age,  and  it  is  to  the  absence  of  this,  that  we  must  attri- 
bute llie  little  ctfect  produced  by  the  generality  of  mo 
dern  works;  amongst  them  by  many  of  those  by  Michael 
Angiolo-  AH  who  Isave  seen  it  remember  with  feelings 
of  satisfaction  hiis  *'  thinking^*  slatoe  of  Lorenzo  de 
Medici  J  it  conies  home  to  every  heart ;  it  is  Nature, 
but  in  character  and  expression  dignified  by  the  highest 
power  of  Imugination.  Few  recollect  more  of  the  slaUies 
of  Morning,  Evening,  Day,  and  ]>»Jght,  than  their  alii* 
tudes  ;  the  allections  and  feelings  have  little  or  nothing 
in  common  with  them,  and  their  want  of  simplicity  dis- 
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tracts  rather  than  interests  the  attention.  It  has  been 
our  duty  in  these  few  observations  to  consider  the  Sculp- 
ture of  Michael  Angiolo  with  reference  to  its  merits  com- 
pared with  that  of  the  Ancients;  for  he  made  gigantic 
strides  which  placed  him,  beyond  comparison,  far  above 
any  of  his  contemporaries.  We  have  only  had  to  con- 
sider him  as  a  Sculptor,  but  in  giving  him  the  distin- 
guished rank  his  high  and  extraordinary  merits  claim 
for  him,  it  has  been  thought  necessary  to  notice  what  his 
Sculpture  wanted  to  place  it  on  a  level  with  the  finest 
productions  in  that  Art. 

In  the  Chigi  Chapel  in  the  Church  of  S.  Maria  del 
Popolo,  at  Rome,  is  a  group  in  marble  of  Jonas  with 
the  sea  monster,  which  is  believed  to  be  a  production 
of  the  time  which  we  are  now  considering.  It  is  a  i^ork 
of  great  beauty,  and  it  is  to  be  regretted  that  its  situ- 
ation is  such  as  to  preclude  the  possibility  of  viewing  it 

Lorenzetto.  to  advantage :  it  is  said  to  be  the  production  of  Loren- 
zetto,  but  if  the  tradition  may  be  believed,  RafTaelle 
d'Urbino  furnished  the  design  for  it^  and  even  made  the 
model  from  which  the  Sculptor  aflerwards  executed  the 
marble.  About  this  time  also  lived  Beggarelli  of  Mo- 
dena, famous  for  his  models  in  clay ;  concerning  whom  a 
remarkable  expression  of  Michael  Angiolo  is  recorded ; 
he  exclaimed,  on  seeing  some  of  this  artist's  works,  •'  If 
this  clay  could  but  become  marble,  woe  to  the  antique 

Saniorino.  statues."  Tatti,  better  known  as  Sansovino,  appeared 
at  this  time ;  several  of  his  productions,  statues,  and 
bassi  rdieni^  in  marble  and  bronze,  are  preserved  at 
Venice  and  Padua,  and  although  they  want  pimplicity, 
they  display  considerable  talent ;  his  scholars  were  nu- 
merous, and  some  of  them,  particularly  Danese  Cat- 
taneo,  Ammanati,  Lombardi,  and  Vittoria,  distinguished 
themselves  by  the  success  with  which  they  practised 
I-  their  Art.  Baccio  Bandinelli  was  a  native  of  Florence, 
and  takes  a  high  rank  amongst  the  artists  of  this  Age  ; 
he  was  the  scholar  of  Rustici,  the  intimate  friend  of 
Leonardo  da  Vinci,  a  connection  from  which  Bandinelli 
must  have  derived  great  advantage.  His  style  was 
very  bold,  his  general  designing  vigorous,  and  his 
works  display  considerable  knowledge  of  fonn  ;  but  his 
drawing  is  too  free,  and  abounds  in  the  mannerism 
which  characterises  the  Art  of  this  time.  Several 
works  in  Sculpture  by  Bandinelli  exist  in  Florence, 
which,  though  they  do  not  place  him  on  a  level  with 
Michael  Angiolo,  to  whom  he  was  always  opposed, 
attest  the  skill  of  the  artist.  Amongst  his  most 
highly  esteemed  productions  may  be  reckoned  a  num- 
ber of  figures  in  compartments,  in  very  low  rilievo, 
which  decorate  the  base  of  the  screen  round  the 
high  altar  in  the  Duomo  of  Florence ;  a  basso  rilievo  in 
marble  on  a  pedestal  which  stands  in  the  Place  of  S. 
Lorenzo,  also  at  Florence;  which  though  in  many  re- 
spects open  to  criticism,  has  high  claims  to  distinction, 
and  may  be  considered  a  fair  illustration  of  the  Art  of 
the  Age.  He  made  a  portrait  of  himself  in  the  statue  of 
Nicodemus  supporting  Christ ;  (a  group  in  marble,  the 
size  of  Nature,  for  his  own  monument  in  the  church  of 
the  Annunziata  at  Florence ;)  and  in  the  Palazzo  Vec- 
chio  are  statues  of  Adam  and  Eve  with  the  Tree  and 
Serpent  between  them:  the  former  of  these  works  is  supe- 
rior to  the  last  mentioned,  but  both  are  inferior  to  those 
before  noticed.  Baccio  Bandinelli,  either  from  his  lofly 
pretensions,  or  the  jealousy  of  his  disposition,  of  which 
many  instances  are  mentioned  by  Vasari,  appears  to  have 
been  exceedingly  unpopular  during  his  lifetime,  and  his 
works  were  severely  satirized  by  his  contemporaries ; 
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the  sting  of  these  remarks  has  however  passed  away,    n 
and  his  works  remain  to  claim  fbr  him  the  distinction  %■ 
to  which  his  merits  as  an  artist  entitle  him.     Benve-  ^ 
nuto  Cellini  has  a  double  claim  upon  posterity  as  a  Cel 
Sculptor  and  a  writer.     The  estimation  m  whidh  bis  Pla 
smaller  works  were  held,  is  attested  by  their  numbers, 
and  the  high  prices  he  obtained  for  them;  roost  of 
these,  from  the  value  of  the  materials  in  whidi  they 
were  executed,  gold,  silver,  and  precious  stones,  have 
disappeared  in    the  disturbances    that   have  agitated 
Italy ;  but  some  of  his  larger  works  rem^n,  and  his 
Perseus,  in  the  Loggia  of  the  Piazza  del  Gran  Duca. 
at  Florence,  particularly  claims  attention  for  the  j^neral 
conception  of  the  subject,  and  the  knowledge  it  displays. 
Faults  no  doubt  may  be  found  in  it,  but  this  work  places 
Cellini  amongst  the  most  distinguished  artists  of  Ms  Age. 
His  Life,  written  by  himself,  is  one  of  the  most  enrioiis 
histories  of  the  manners  of  the  XVIth  ccnturywhidi 
we  possess ;  he  also  wrote  on  casting  in  metal.     Phiper-  ?m 
tia  da  Rossi,  of  Bologna,  executed  amongst  other  works  <ka 
some  statues  for  the  facade  of  the  Church  of  S.  Pe- 
tronio,  at  Bologna ;  she  also  painted  well,  and  was  a 
good   engraver.      Propertia,   it  is  said,  became  em- 
moured  of  a  young  artist  who  did  not  make  a  snitabk 
return  to  her  love,  and  the  disappointment  threw  her 
into  a  langfiiishing  disorder  which  brought  her  to  her 
grave  ;  her  last  production  was  a  basso  rUieoo  in  ww 
ble,  preserved  at  Bologna,  representing  the  hJstaryof 
Joseph  and  the  wife  of  Potiphar,  in  which  the  oljeet  of  her 
love  was  represented  as  Joseph,  and  in  the  oA^ figure 
she  portrayed  herself.     She  is  said  to  have  been  one 
of  the  most  beautiful  as  well  as  accomplished  women  of 
her  time,  and  died  in  the  flower  of  her  age.*  Gugfiehno  Gi 
della  Porta,  the  friend  of  Michael  Angiolo  and  of  Sebw-  **] 
tian  d(»l  Piombo,  is  celebrated  fbr  his  restorations,  pw  ^| 
ticularly  of  the  legs  of  the  Famese  Hereules,  and  for 
two  recumbent  statu&s,  one  of  Prudence,  the  other  of 
Justice,  forming  part  of  the  monument  of  Panl  HL 
in  St.  Peter's  at  Rome.     The  latter  fipre  has  puts 
of  considerable  beauty,  and  is  a  valuable  specimen  of 
Art  of  that  period ;  reminding  the  spectator  strongly  of 
the  style  of  Michael  Angiolo.     Since  Della  Ptorto's  time, 
this  statue  has  been  partially  covered  with  bron«c  drtpeiy. 
The  quality  for  which  the  Sculptors  at  the  end  of  the 
XVIth  and  beginning  of  the  XVIIth  centuries  are  renwA- 
able  is,  extreme  facility  of  execution,  which  led  them  to 
lose  sight  altogether  of  repose  and  simplicity;  the  woiks 
of  that  time  exhibit  very  great  merit  in  many  respects, 
but  they  abound  with  affectation  and  exaggentron ;  the 
first  owing  to  a  mistaken  notion  of  grace,  the  other  to 
a  desire  of  showing  science  in  the   anatomy  of  their 
figures.     The  works  of  Giovanni  di  Bologna,^  a  native  am 
of  Douai,  are  a  remarkable  illustration  of  this  state  of  BJ 
the  Art ;  they   are  full   of  imagination   and  "fire,  and  "■ 
are  executed  with  astonishing  boldness   and  ability; 
his  diligence  as  well  as  his  skill  is  attested  in  the  vist 
number  of  works  which  he  has  lefl  in  marble  and  bronie. 
The  famous  bronze  statue  of  Mercury  by  him,  ta  the 
Gallery  at  Florence,  is  conceived  in  the  true  spirit  of 
Poetry,  and  is  deservedly  admired  as  one  of  the  inort 
elegant  productions  of  modem  Art ;  the  form  is  light, 
and  the  action  graceful ;  the  only  fault  in  this  other- 
wise beautiful  work  is,  that  the  muscles  are  rather  too 
round   for   the   character    of    the   Messenger  of  the 
Gods.     The  celebrated  marble  group  in  the  Loggia,  at 
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Florence,  cdled  the  Rape  of  the  Sabines,  aflbrds  furlher 
illustration  of  what  we  have  said  respecting^  the  style  of 
Art  of  this  time ;  as  a  specimen  of  invention  it  is  full 
of  Hre  and  expression,  but  the  composition  partakes 
too  much  of  the  corkscrew  form,  and  is  extravag'ant ;  it 
is  impossible,  however,  not  to  admire  the  courage  as 
welt  as  ability  of  the  artist  who  ventorcd  to  execute  so 
daring  a  work.  Other  statues  and  several  bassi  riiiem 
exhibit  in  like  manner  the  power  of  mind  and  hand, 
but  at  the  same  time  the  defects  of  style,  of  Giovanni  df 
Bolog^ia,  Unfortunately  the  imitators  of  his  **  mannef^ 
were  numerous.  The  beatitiful  and  simple  figure  of  S, 
Cecilia  in  the  Church  of  the  Convent  dedicated  to  that 
Saint  in  Rome,  would  place  its  author  Stefano  Maderno 
ill  the  very  highest  rank,  if  he  had  not  forfeited  his 
claim  to  the  distinction  by  the  production  of  later  works 
in  which  all  the  finer  qualities  of  Art  are  !ost  sight  of. 
Tlii«  statue  was  executed  when  he  was  very  young, 
probably  before  his  taste  had  become  corrupted,  and  its 
excellence  arises  from  its  simplicity  and  g^eneral  truth 
to  Mature.  It  is  said,  that  when  the  coffin,  in  which  the 
Vir«*'in  Saint  was  deposited  after  her  martyrdom,  was 
dtRCOvered,  her  body  was  found  undecayed,  and  lying' 
in  the  position  in  which  Slefeno  Maderno,  by  order 
of  Clement  VIII.,  has  here  represented  it.*  This 
will  account  for  the  superiority  of  this  work  over  others 
of  tJie  same  artist;  prevented  by  the  circumstances 
from  introducing  any  of  the  prevailing  bad  taste  of  the 
time,  he  has,  by  making  Nature  his  model,  prodyced  a 
work  which  excites  the  sympathy  and  engages  the  suf- 
frages of  all  who  see  it. 

One  of  the  most  extraordinary  artists  of  the  XVIIth 
ceottiry,  and  one  whose  practice  tended  more  than 
any  thing  not  only  to  check  but  to  subvert  all  good 
taste  in  Sculpture,  was  Bernini.  He  was  born  at 
Naples,  and  at  a  very  early  age  gave  indications  of 
talent  in  the  Fine  Arts;  a  bead  in  marble  is  still 
preserved  which  he  is  said  to  have  executed  at  nine 
or  ten  years  of  age.  It  is  quite  surprising,  that,  with 
so  many  fine  works  of  antiquity  before  them,  the  ad- 
inirers  of  Art  should  have  so  extensively  patronised  a 
Sculptor  uho  set  all  the  principles  of  tnie  taste  com- 
pletely at  defiance,  and  whose  influence  was  so  great 
that  no  Art  was  protected  which  was  not  conformable 
to  t!iat  which  he  had  established-  Under  him  the  distinc- 
live  bounds  of  the  different  classes  of  Art  were  trampled 
down  ;  Sculptors  were  busied  in  imitating  the  works  of 
the  pencil,  and  Architects  in  seeking  to  introduce  into 
their  compositions  the  cur^-^ed  line  of  beauty.  It  would, 
indeed,  be  difficult  to  conceive  two  styles  more  directly 
opposed  to  each  other  than  that  which  characterised  llie 
Sculpture  of  this  Age,  and  that  of  the  great  artists  of 
antiquity-  In  the  one,  simplicity  was  Ihc  pervading  prin- 
ciple and  expression  united  with  fine  form;  in  the  other 
the  eye  is  offended  by  strained  actions,  uncommon 
arrangement  in  composition,  and  draperies  flying  and 
frittered  away.  Undercutting,  perforations,  and  all  the 
other  mere  mechanicai  diflicuUies  of  the  Art  were  also 
resorted  to,  to  catch  the  attention  and  create  surprise; 
tho^  the  means  were  mistaken  for  the  end,  and  the 
arlfsta  were  content  to  rest  their  claim  to  distinction 
on  the  poor  foundation    of  their  ingenuity    as   handi- 

*  VeouU  ^yi,  nftita  pontura  mfdettmrn  eke  ti  vetie  ia  tmi 
§tmiiit»  mtu/ftUa,  Tli«  inscrtptioo  under  the  utatoe  is,  En  tihi 
mmettuimit  mrgimu  C^adur  mmgiwnt  qttam  tptr  mirgram  m  iepml^ 
«Ar«  jacentem  vidi,  canUrm  hbi  fror»ut  eoiitm  corporis  ntu  Ao*  tnar* 


craftsmen.  A  few  artists  may  be  selected  from  this  MoJem. 
laiT^e  class,  possessing  qualities  which  raise  them  some  ^^^s/m^ 
little  above  their  contemporaries,  but  in  these  the  great 
principle  which  sliould  pervade  all  Sculpture  is  lost 
sight  of,  and  the  picturesque  is  everywhere  substituted 
for  simplicity ;  indeed  the  alti  and  bassi  rilicvi  of  the 
best  of  the  artists  of  this  lime  are  but  bad  pictures  done 
in  marble,  on  no  part  of  which  can  the  eye  rest  wKh 
satisfaction.  The  works  of  Bernini  are  too  well  known 
to  require  particular  notice;  we  shall  content  ourselved^ 
therefore,  with  mentioning  a  few  of  the  moa  celebrated, 
to  illoatrate  our  observations  on  the  merits  and  defects 
of  this  artist  Two  of  his  best,  and  they  were  two  of 
liis  earliest  productions,  are  in  the  Cascino  of  the  Villa 
Borghese,  at  Rome;  viz,  the  Apollo  and  Daphne,  pi^te VIL 
and  David,  (said  to  be  a  portrait  of  himself,)  pre- 
paring to  throw  the  stone  at  Goliath.  These  figures 
display  great  feeling  for  the  respective  subjects,  and 
equal  skill  in  the  execution,  and  only  want  good  taste 
to  entitle  them  to  a  very  high  rank  in  Sculpture.  The 
statue  of  S.  Bibiana,  the  fountain  in  the  Piazza  Navona, 
the  four  Doctors  of  the  Church  supporting  the  chair  of 
St.  Peter,  are  all  characteristic  works  of  this  artist*  In 
St  Peter's,  also,  are  the  monuments  of  Urban  VIII. 
and  of  Alexander  VII.,  which  surpass  all  his  other 
productions  in  bad  taste.  A  group,  intended  to  re- 
present the  ecstasy  of  S,  Teresa,  in  the  Church  of  La 
Vittoria,  in  Rome,  has  merits  of  execution,  but  it  is 
difficult,  amidst  the  flutter  and  confusion  of  thedrapery^ 
to  discover  either  the  figure  of  the  Saint,  or  the  subject 
of  the  work,  Bernini  lived  during  nine  Pontificates : 
no  artist  ever  had  greater  patronage,  and  hw  greater 
talents,  had  they  been  properly  applied;  but  the  variety  of 
his  pursuits,  and  his  inordinate  love  of  picturesque  etfect, 
ruined  the  progress  of  Sculpture,  and  we  are  compelled 
to  admit,  that  it  would  have  been  better  for  that  Art  if 
Bernini  h^id  never  lived.  In  proof  of  the  versatility  of 
his  talents,  mention  is  made  of  a  theatrical  enter- 
tainment which  had  been  given  in  Rome  by  him,  for 
which  he  built  the  theatre,  painted  the  scenes^  cast  the 
statues,  constructed  the  engines,  wrote  the  comedy, 
and  composed  the  music.  We  could  easily  extend  our 
observations  on  this  extraordinary  man,  but  our  object, 
that  of  Illustrating  the  History  of  Sculpture,  is  suffi- 
ciently answered  by  noticing  a  few  of  the  leading  Sculp- 
tors, and  making  some  observations  at  the  same  lime 
on  the  peculiarities  which  mark  their  practice,  and  the 
improvement  or  decline  of  the  ArL 

Contemporary  with  Bernini  was  Alessandro  Algardi,  AlgirdL 
of  Bologna,  whose  principal  work,  a  large  basso  riticvo^ 
in  marble,  of  Attila  driven  from  Rome  by  the  appa- 
rition of  St.  Peter  and  St  Paul,  is  well  known.  This 
work  is  above  30  feet  high,  and  18  feet  wide,  add 
forms  an  altar-piece  in  St.  Peter's  Church.  The  ob- 
servations which  apply  to  the  works  of  Bernini  are 
equally  applicable  to  those  of  Algardi,  who,  if  he  did 
not  servilely  copy  the  faults  of  the  first-named  Sculp- 
tor, was  equally  distant  with  him  from  the  purity  of 
the  antique;  in  the  basHO  riiiem  alluded  to,  an  at- 
tempt is  made  to  obtain  distance  and  picturesque 
effect  by  a  variety  of  planes,  and  difference  in  tlte  de* 
grees  of  relief  of  the  figures.  The  consequence  is 
inevitable  in  Sculpture :  it  ia  a  mass  of  confusion. 
Considerable  intelligence  is  shown  in  parts  of  the 
composition,  as  well  as  in  the  eiLecution  of  the  work, 
but  a  principle  of  bad  taste  pervades  the  whole,  which 
ii»  not  compensated  by  any  other  qualities,  in  short, 
3o2 
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Sculptart.  the  Art  instead  of  rising  was  now  fast  falling  to  de- 
•^-V^'  cay ;  the  ver}  facility  of  execution,  which  should  have 
been  the  means  of  carrying  it  to  a  second  perfection* 
equal  to  the  best  times  of  Greek  Sculpture,  only  hurried 
it  to  its  ruin,  and  to  the  artists  of  the  XVIlQi  century 
we  must,  in  a  great  degree,  attribute  the  disgrace  of  its 
downfal.  One  Sculptor,  however,  who  lived  at  this 
period,  deserves  to  be  distinctly  mentioned,  inasmuch  as 
he  did  not  suffer  himself  to  be  carried  away  by  the  pre- 
vailing false  taste,  with  similar  facility  to  that  with 
whicli  the  generality  of  artists  bowed  to  its  influence  ; 
this  was  Fr.  de  Quesnoy,  commonly  called  H  Flam-' 
mingo,  a  native  of  Brussels,  who,  although  his  taste 
was  far  from  correct,  has  left  a  few  works  which 
secure  him  a  respectable  name  with  posterity.  His 
statues  of  Sta.  Susanna,  and  of  SL  Andrew,  at  Rome, 
in  St.  Peter's  Church,  as  well  as  his  bassi  rilievi  of 
children,  have  passages  of  great  merit,  and  claim  the 
attention  of  all  admirers  of  Art.  Francesco  Mocchi 
executed  two  statues  in  the  Duomo  of  Orvieto,  re- 
presenting the  Annunciation ;  they  are  not  grouped 
tctgether  but  are  distinct  figures.  The  angel  has  been 
much  overrated,  the  boldness  of  the  conception  and  exe- 
cution having  excited  greater  admiration  than  the  gene- 
ral merits  of  the  work  warrant.  The  figure  is  supported 
on  a  cloud,  which  rests  on  the  pedestal.  The  Virgin  is 
gently  shrinking  and  starting  back ;  the  intention  is 
good,  but  the  figure  is  short  and  heavy,  and  has  none 
of  that  beauty  of  form  proper  to  the  subject.  But  little 
advantage  will  be  gained  by  enumerating  the  works  of 
the  Rusconi  and  others  of  the  same  School,  which  only 
tend  to  illustrate  the  further  decline  of  Sculpture.  The 
minute  and  laborious  works  of  San  Martino  and  Corra- 
dini,  in  the  Church  of  St.  Severo,  at  Naples,  represent- 
ing the  dead  body  of  Christ  covered  with  drapery. 
Modesty  veiled,  and  a  figure  of  Deceit  within  a  net, 
attest  the  patience  of  their  respective  authors,  and  re- 
main monuments  of  their  bad  taste.  The  same  may  be 
said,  with  few  exceptions,  of  the  works  of  the  Bonazzi, 
Tagliapietra,  Toretti,  and  Morlaiter,  at  Venice,  and  an 
infinity  of  other  Sculptors,  who  deluged  the  different 
cities  of  Italy  with  absurd  productions  of  their  misplaced 
ingenuity. 

This  was  the  state  of  Art  in  the  XVIIIth  century;  and 
the  taste  which  pervaded  Italy  was  the  prevailing  taste  in 
other  Countries  in  which  Sculpture  was  practised,  the 
artists  of  Italy  being  almost  exclusively  employed  to  exe- 
cute whatever  works  were  required  ;  or  if  native  artists 
were  anywhere  thought  worthy  of  confidence,  they  were 
for  the  most  part  scholars  or  followers  of  some  distin- 
Scufpture  in  guished  or  fashionable  Italian  practitioner.  That  this  was 
France.  the  case  in  France  will  be  evident  on  examining  most  of 
the  Sculpture  produced  there  from  the  time  of  Francis  I.; 
the  epoch  from  which  the  practice  of  the  Art,  and  of  its 
assuming  any  importance  in  that  Country,  is  generally 
dated ;  and  at  whidh  time  Italian  artists,  Lionardo  da 
Vinci,  Primaticcio,  Benvenuto  Cellini,  Rustici,  and  others 
were  invited  into  that  Country.  The  French  Sculptors 
who  arose  out  of  this  encouragement  of  Art,  exerted 
themselves,  it  is  true,  with  industry  and  success,  and 
several  have  left  distinguished  names  and  valuable  spe- 
cimens of  their  abilities.  A  History  of  the  French 
School  of  Sculpture*  will  not  afford  any  additional  infor- 

•  The  French  (though  a  great  improveraent  has  taken  place) 
were  soon  led  away  by  a  desire  to  display  nice  and  curious  execution ; 
the  Sculptors  above  named  were  their  purest  artiste.  For  the  ne  piu$ 
ultra  of  bad  taste  we  need  only  mention  Figal's  extraordinary  works, 


mation  on  the  general  History  of  Art.  but  fimm  th«r  - 
most  celebrated  names  we  gladly  select  such  ms  Puget 
and  Girardon. 

We  possess  some  very  early  specimens  of  Senip*  - 
ture  in  England.      Those   who    returned    from   the  s 
Crusades    made    attempts    to    imitate   the  Arts   and^ 
magnificence  of  the  Countries  they  had   visited,  aod^ 
introduced  some  richness  of  decoration  into  the  Aichi-  - 
tecture  of  their  time ;  but  no  Sculpture  In  figum  is 
deserving  of  particular  notice  till  the  reign  of  Henry  III., 
when  efforts  were  made  in  that  Art  not  unworthy  oni^ 
attention  even  at  the  present  day.    In  the  year  1249,  th^ 
Cathedral  of  Wells  was  finished  under  the  care  and  sa-^ 
perintendence  of  Bishop  Joceline.     This  was  about  tb«. 
time  of  the  birth  of  Cimabue,  the  restorer  of  Painting  in. 
Italy,  and  the  work  was  in  progress  at  the  same  tim^ 
that  Niccolo  Pisano,  one  of  the  earliest  Sculptors  after* 
the  revival  of  the  Arts,  was  exercising  his  profession  iiL 
his  own   Country.     The   circumstance  is  remarkablcu 
and  the  late  lamented  Professor  of  Sculpture  in  oar* 
Royal   Academy   adduces    strong  arguments   for  be- 
lieving the  execution  of  the  biuri  rUievi  and  statues 
which  decorate  this  structure  to  have  been  by  native 
artists.*     These  Sculptures,  consisting  of  subjects  fron^ 
the  Scriptures,  and  some  statues,  larger  than  life,  of  our 
early  Kings  and  Queens,  exhibit  much  grace,  bcaul^^ 
and  simplicity,  and,  making  allowance  always  for  the 
time  at  which  they  were  executed,  are  well  wortliy  t&e 
attention  of  the  curious.     The  richly  decorated  enuief 
erected  by  Edward  I.,  iu  those  places  wherein  the  body  JSi 
of  Queen  Eleanor  rested,  (and  of  which  three  are  idlj 
remaining,)  were  most  probably  by  Italian  artists;  tut 
under  Edward  III.  it  seems  that  our  own  Countrymcs 
were  capable  of  exercising  the  Art     To  use  the  wonb 
of  Flaxman,  **  it  is  a  gratification  to  know  that  tbepri^ 
cipal  Sculptors  and  Painters  employed  by  Edward  UL  ff^ 
in  his  Collegiate  Church,  (St.  Stephen's,)  nowtheHoitt 
of  Commons,  were  Englishmen ;''  and  he  gives  oi  Ibe 
names  of  Michael  the  Sculptor,  Master  Walter,  Jobi 
of  Sonnington,  John  of  Carlisle,  and  Roger  of  WindNi- 
ter.  Painters.     Passing  on  to  the  reign  of  Henry  VIL,^^ 
we    find    that  Torregiano,   an  Italian   artist   of  some 
celebrity,  was  much  employed  in  England  in  the  bcto- 
tiful  Chapel  built  iu  Westminster  Abbey ;    but  it  is 
thought  that  much  of  the  Sculpture  of  this  period  wii 
by   native  artists.     It   will  be  sufficient  to  refer  (he 
curious  reader  to  some  of  the  statues  that  decorate  the 
above  Chapel,  which  are  well  worthy  attention  for  the 
beautiful   and  simple  arrangement  of  their  draperitfp 
From  the  reign  of  Henry  VIII.  to  that   of  Charles  I. 
Sculpture  seems  to  have  been  much  neglected;  indeed 
works  of  Art  were  wantonly  and  purposely  destroyed; 
but  from  the  wrecks  that  remain  it  appears  that  firoa 
the  year  1200  down  to  Henry  VII.,  we  have  works  is 
Sculpture,  not  only  executed  in  England,  but  certain^ 
in  many  very  important  instances  by  Englishmen.    ^^. 
Charles  s  time  we  meet  with  the  names  of  Christmi  ^*'^ 
and  Stone,  Englishmen.    The  principal  works  in  Sculp" 
ture  after  this  period  were  by  foreigners,  and  we  ft» 
that  Cibber,  Scheemacker,Roubiliac,  and  others  of  their 
School,  had  all  the  employment  in  Art.     Their  produc- 
tions are  well  known,  and  a  particular  account  of  them 

particularly  the  Tomb  of  Marshal  Saxe,  at  Strasburg,  executed  in 
1776.    The  Sculpture  of  other  European  Countries,  Spain,  Germany, 
&c.,  affords  no  information  on  the  History  of  the  Ar^  and  we  there- 
fore omit  them. 
*  fide  Flaxman's  Lectures  on  Sculpture, 


oth  ynnecessary  and  out  of  place.  This  was 
f  Art  in  Enij^laiid  till  llie  middle  of  the  last 
hen,  under  the  protection  and  auspices  of 
I.,  Sculpture  aud  the  sister  Arts  rose  into 
t  were  practised  by  native  artists  with  honour 
fes  and  to  their  Country, 
nt  Cicog^nara,  in  his  valuable  Work  on  Sculp- 
ders  that  the  epoch  of  a  revolution  in  tast*? 
IS  the  reign  of  Charles  III.  ofNaples;  of 
nent  XilL,  Benedict  XTV.,  and  of  Leopold, 
:e  of  Tuscany,  Besides  these  Princes,  Cardi- 
justly  called  the  Hadrinu  of  his  Arre,  attached 

and  best  artists  of  tlic  day  to  him^  and  his 
I  the  resort  of  g'eniusj  taste,  and  learnings, 
a  collection  of  the  finest  remains  of  antiquity, 
ated  to  remodel  the  taste,  and  excite  the 
of  the  artists  of  the  lime.  To  thiK  princety 
e  Cardinal  the  World  is  indebted  nlso  for 
1  labours  of  a  distingfuished  antiquary,  for 
1  immediate  protection  of  ihe  Prelate, 
ji  wrote  his  Hhtory  of  the  Arh  of  Drngn. 
mtine  Museum  at  the  Vatican  received  im- 
Ijttous  under  Pius  VI.,  afier  whom  it  was 
Clementino;  and  the  p:reatest  activity  pre- 
lis  accession  throughout  the  Roman  States 
fhatever  fine  works  in  Sculpture  were  dis- 
rming  a  remarkable  contrast  to  the  careless- 
I  existed  on  these  subjects  a  few  years 
Wiongst   the   Sculptors  of  that   period   were 

Peuna,  and  a  few  others  ;  the  influence  of 
1  School  had  ceased,  and  as  the  false  prin- 
<  practice  were  discovered,  the  want  of  a  just 
ilt^  and,  in  point  of  fact.  Sculpture  in  the 
le  above  artists  will  be  found  to  have  made 
e  approach  to  purity,  and  to  have  acquired 

lost  character, 
our,  however,  of  giving  a  new  direction  to 

of  establishing  this  Art  on  true  principles, 
'  due  to  Flaxman  and  Canova;  and  the 
ianks  may  also  be  cited  as  valuable  spe- 
improvemenl.  In  the  Theseus  of  Canova, 
best  and  earliest  works,  we  recognise  the 
urily  of  form,  and  a  decided  devotion  to  the 
<f  the  antique ;  in  the  designs  of  Flaxman, 
finer,  simplicity,  grace,  and  expression  re- 
influence  in  the  place  of  long-established 
ind  dislorlion.  The  simple  taste  of  which  the 
ks  of  Canova  gave  promise,  it  must  be  al- 
SCasioually  less  cons[)icuous  in  some  of  the 
ttions  of  this  master:  exceptions  will  also 
9  Flaxman,  in  whose  works  execution  will 
very  secondary  object  compared  with  dc- 
l4he  works  of  tliese  disting^uished  artists 
ihe  World,  and  their  merits  have  been  too 
tSHed   to    render  il   necessary    here    to  en- 

Ihem  ;  besides,  a  critical  examination  of 
1  be  quite  out  of  place,  our  object,  that  of 

History  of  Sculpture  down  to  our  own 
[  fulfilled.     The  influence  of  these   second 


restorers  of  Sculpture,  as  they  may  justly  be  culled,  on 

the    Art  of  their   day  is  acknowledged,    and  though  v^p^^^^^^ 

distinct   Schools  have  arisen  out  of  those  which  they 

formed,  to  them  must  be  attributed  the  merit  of  having 

at  least  directed  the  attention  of  artists  and  the  admirers 

of  Art  to  that  which  is  really  excellent 

The  mechanical  process  of  Sculpture  is  now  so  Mechanism 
generally  known,  that  it  seems  hardly  necessary  toO^^'^^^P" 
notice  it  here,  but  as  it  may  be  considered  to  form  a  ''*™ 
part  of  our  subject,  we  shali  conclude  by  a  short  ex- 
planation of  the  manner  of  proceeding.  The  Sculptor 
having  invented  or  conceived  his  subject,  proceeds  from 
a  small  sketch,  drawn  on  paper  or  modelled  in  ciay  or 
wax,  to  build  up  Ids  statue  or  group,  ibr  which  purpose 
a  general  nucleus  or  skeleton  is  first  formed  of  wood 
or  iron;  to  this,  small  crosses  are  generally  attached,  in 
order  to  make  the  clay  adhere  to  it ;  the  figure  is  then 
built  up  in  clay,  of  winch  different  sorts  are  used,  accord- 
ing to  the  fancy  of  artists;  the  figures,  even  if  they  are  m* 
tended  to  he  draped,  should  always  be  first  carefully 
modelled  naked,  and  the  drapery  should  be  added  after- 
wards. In  modelling  alto  or  baJtso  rifiero^  a  plane  or 
ground  (generally  of  clay)  is  prepared,  upon  which  the 
Sculptor  draws  his  proposed  design  ;  the  clay  is  then 
jdaced  upon  this,  the  outline  of  the  figures  being  care- 
fully preserved  by  attending  to  the  drawing  already 
made  upon  the  surfiice.  The  model  being  completed, 
and  kept  moist,  a  mould  of  plaster  of  Paris  is  made 
upon  it,  which  wlien  dry  (or  srt)  is  removed,  and  the 
model  is  destroyed  ;  the  mould  being  oiled,  is  then 
filled  up  with  fresh  plaster,  which  is  prevented  from 
adhering  too  firmly  by  the  oily  substance  with  which 
it  has  been  saturated ;  the  mould  is  then  broken 
oflT,  and  a  cast  of  the  model  is  produced  entire.  The 
next  process  is  copying  it  in  marble ;  for  lliis  pur- 
pose two  stones  of  the  same  size,  each  having  a  scale 
in  front,  are  prepared  ;  the  model  is  placed  upon  one 
of  these,  the  block  of  marble  on  the  other;  a  movable 
instrument  or  beam  is  apph^ec!  to  the  scale  of  the  model, 
and  a  needle  branching  from  it,  and  capable  of  being 
extended  and  withdrawn  at  pleasure  by  means  of  screws 
and  ball  and  socket  joints,  is  made  to  touch  the  parti* 
cular  part  of  the  model  intended  to  be  copied  ;*  this  is 
carefully  removed  to  the  corresponding  number  on  the 
scale  on  which  t!»e  rude  block  is  fixed*  and  the  marble 
is  cot  away  till  the  needle  reaches  as  far  into  the  block 
as  it  had  been  fixed  at  upon  the  model ;  this  process  is 
repeated  till  the  whole  is  copied,  the  joints  on  which 
the  needle  works  l>eing  so  constructed  that  it  can  be 
carried  round  to  any  part  of  the  work.  The  statue 
being  thus  rudely  blocked  out,  or  pointed,  as  it  is  tech- 
nically termed,  is  delivered  over  to  a  carver,  who  copies 
the  minute  parts  of  the  work,  and  by  degrees,  with 
chisels  and  files,  brings  it  to  a  surOicc,  ready  to  receive 
the  finishing  strokes  of  the  Sculptor. 


•  T\;e  coDsljpuction  of  these  inslrMfneuli  for  poiniing  i»  not 
iiIwsyA  iho  lauic,  but  the  priiiciplc  upon  which  they  act  'a  eti&i^j 
nimilir. 
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HISTORY   OF  THE  ART. 


Painting.  HISTORY  OF  ANCIENT  ART. 

Origin  of  To  renew  that  inqufry  of  the  over-curious,  as  to  the 
Painting,  country  wherein  the  Art  of  Painting  was  first  invented, 
is  nearly  as  absurd  as  to  raise  a  question  with  regard 
to  the  persons  who  may  have  originated  the  Art  of 
dressing  skins  or  cooking  meat,  or  introduced  any  of  the 
commonest  occupations  of  life ;  so  natural  is  imitative  Art 
to  mauy  and  so  common  is  it  to  find  some  efforts  in  this 
line  even  among  the  rudest  people,  and  those  who  are 
the  farthest  removed  firom  tlie  chance  of  intercourse  one 
with  another.  We  shall  only  observe,  then,  generally, 
that  the  extreme  antiquity  of  this  Art  is  fully  shown, 
when  it  is  admitted  as  a  fact,  tliat  the  use  of  representa- 
tion by  outlines,  imitating  the  external  forms  of  things, 
preceded  the  use  of  arbitrary  and  conventional  signs 
amongst  Mankind.  Hieroglyphics  were  used  before 
Letters,  and  the  Art  of  Drawing  is  therefore  undoubtedly 
prior  to  that  of  Writing ;  and  we  might  fairly  substitute 
this  simple  statement  for  the  more  common  and  fabulous 
part  of  its  History.  Of  the  fact  we  have  proof  enough 
in  the  painted  and  engraven  monuments  of  Egypt, 
Persia,  and  India,  as  well  as  in  the  stained  leather  of 
the  savages  of  the  Ohio  and  the  Mississipi,  who  relate 
a  battle  by  figures  of  men  fallen  and  falling,  just  afler 
the  same  fashion.  Very  forcibly  indeed  are  these  ancient 
and  primitive,  and  necessary  habits  of  the  human  race 
brought  before  our  eyes,  in  the  accounts  we  daily  receive 
*  of  those  uncivilized  nations,  among  whom  we  view  Man 

as  a  social  animal  during  the  time  that  tlie  state  of  so- 
ciety is  in  its  infancy. 

Raphael  Mengs  remarks  with  great  truth,  that  it 
might  have  happened  that  the  Art  of  design  was  invented 
at  the  same  time  in  Greece,  Egypt,  and  in  Tuscany,  or 
that  some  of  these  people,  of  whom  Historians  speak 
as  inventors,  did  themselves  receive  the  Art  from  others 
who  practised  it  before  their  day ;  but,  al\er  what  has 
been  observed  above,  this  is  of  little  cousequence.  We 
must  consider,  therefore,  the  stories  related  by  ancient 
authors,  as  to  the  invention  of  the  Arts  of  Painting  and 
Statuary,  not  as  relating  actually  to  the  first  discoverer, 
but  to  that  person  of  whose  successful  efforts  the  earliest 
tradition  has  been  preserved, — to  the  improver,  rather 
than  the  originator.  Such  was  Gyges,  a  native  of  Lydia, 
who,  as  Pliny  informs  us,  was  a  teacher  of  the  Art  of 
Painting  amongst  his  countrymen  in  Asia  Minor ;  and 
by  whom  the  practice  was  afterwards  carried  into  Italy  by 
a  colony  from  those  parts,  known  under  the  name  of  the 
Ilitrnsci  or  Tuscans.  Of  the  degree  of  skill  possessed 
by  these  Iletrurians,  some  writers  have  asserted,  that 
specimens  may  yet  be  seen  in  the  painted  figures  dis- 
covered in  the  tomb  of  an  ancient  monarch,  on  the  site 
of  Clitsium,  and  in  some  similar  relics  at  Arezzo  and 
Viterbo. 

In  a  like  view  must  we  regard  the  .stories  of  the 
love-sick  girl  tracing  the  shadow  of  her  suitor's  profile 


OB  the  wall,  by  the  light  of  a  lamp,  or  of  the  i 
marking  with  their  crooks  the  outline  of  their*  sliBiloiw^ 
project^  by  the  sunshine  upon  the  sand.     Sucb;  tiN^. 
are  the  claims  usually  put  forward  on  the  part  of  the 
Egyptians  to  the  invention  of  the  Art  of  design ;  IImI 
people  probably  were  inventors,  as  many  other  people 
were  so;   but  only  among  themselves,  and  for  than- 
selves.  And  no  doubt  there  were  attempts  made  by  dlHr 
countries  as  well  as  these,  and  perhaps  at  as  early  a  dite: 
we  certainly  read  of  Pictures  being  in  use  amongst  Ae 
inhabitants  of  the  land  of  Canaan,  at  the  time  that  the 
Israelites  took  possession  of  it ;  the  words  in  our  tnav- 
lation  of  the   Bible,   in   which   Moses  addresses  the 
Israelites,  are  these,  '*  destroy  all  their  Pictures,  tad 
destroy  all  their  molten  images. '  Exod.  xxxili.  59.  Aai 
whetlier  borrowed  fi-om  Egypt  or  otherwise,  it  is  cktf 
that  the  Art  of  design  was  not  unknown  amongst  (be 
Jews  themselves,  either  as  Statuaries  or  Painten:  he 
we  read  of  the  image  of  a  calf  set  up  by  thenr  m  Dkn; 
and  we  read  in  the  prophet  Ezekiel,  of  the  *iiNm  of 
creeping   things,"   &c.    *'  portrayed    upon  the  ivtIL* 
Ezekiel,  viii.  10. 

All  that  is  here  mentioned  under  the  name  of  FSetme 
or  Painting  was  probably  no  more  than  a  simpb  dcfi- 
neation  of  form,  the  interior  of  which  was  occanoaiflf 
filled  up  with  colour ;  such  as  the  earliest  speefaneni  « 
Eg)'ptian  Art  present  to  our  view ;  the  capadly  d 
executing  such  matters  in  such  sort,  being,  as  we  bsie 
said,  natural  to  Man  as  an  imitative  animal. 

The  further  developement  of  the  Art  of  Painting;  ef^F 
that,  indeed,  which  alone  gives  it  a  title  to  the  name  of 
Art,  has  been  to  a  certain  extent  detailed  to  us  by  the 
ancient  writers  of  Natural  or  Civil  History.  AndAe 
successive  degrees  of  improvement  which  were  aclmfcd 
in  these  early  days,  afford  to  our  conteraplatios  t 
curious  analysis  of  the  nature  of  those  ideas  relative  te 
Painting,  which  in  the  present  more  advanced  state  ef 
our  knowledge  appear  so  simple  in  themselvea^  and  te 
need  so  little  elucidation.  In  our  Histwical  and 
Biographical  Division,  we  have  already  stated  a  few 
particulars  relative  to  some  of  the  Early  ^unten  of 
Greece,  (vol.  ix.  p.  404.)  Without  repeating  whit  Ini 
there  been  said,  we  shall  here  notice  the  several  etepi 
by  which  they  appear  to  have  advanced  the  Art  rf 
Painting.  One  of  the  first  instances  of  the  progreaarf 
this  Art  is  shown  in  the  attempt  to  give  a  gieii' 
durability  to  the  colours  than  had  hitherto  been  attaisii 
Polygjiotiis,  (the  elder  of  that  name,)  an  Atheniaibi*^ 
said  to  have  been  the  first  who  subjected  his  woihltoji 
the  action  of  fire  for  this  purpose  :  but  it  is  uncertaii^ 
whether  it  was  the  encaustic  method,  the  mode  rf 
Painting  in  enamel,  which  he  invented;  or,  whether ii 
was  simply  that  he  first  adopted  the  use  of  wax  with  hii 
colours,  which  of  course  could  not  be  applied  withost 
some  degree  of  heat ;  or  it  may  be,  that  he  merely  invented 
the  style  of  delineating  by  means  of  burning  the  suite 
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of  wood  with  hot  ironSf  producing  something  similar 

rto  that  which  we  now  know  under  the  name  of  pokfr 
inNXwimgn,     Polygnotya  lived  about  the  XlVth  century 
before  our  Saviour* 
o-        The  next  step  in  Art  was  made,  as  we  are  told,  by 
^»   the  Greeks,  who  invented  what  is  called  the  Monochro- 
■     matic  btyle   or  the  use   of    a    single  colour,  or    that 
which    we   now   describe  under  Ihe    title  of  Painting 
in  chiuro-^otcuro.     It   might  be   black   and   white  that 
was  made  use  of  for  this  purpose,  or  a  brawn  or  a 
gray  colour^  or  indeed  any  other,  so  long  as  the  dif- 
ference  of  the  parts  was  marked  only  by  the  inten- 
sity or  strength  of  the  respective  shades  of  colour,  not 
pky  by    a   variety   of  colours.      It   may  seem  singtilar  at 
"^  lirsl  sight,  that  the  use  of  many  colours  should  have  pre- 
,     ceded  the  simple  use  of  one  colour  only  :  but  when  we 
Teg«rd  the  nature  of  the  means  by  which  an  effect  is  to 
be  produced,  we  must  instantly  recognise  the  proof  of  a 
greater  progress  in  Art  having  been  made  in  this  case 
than  the  former ;  for  to  paint  trees  as  green»  or  sky  as 
blue,  is  one  of  the  easiest  and  most  ob\io\i3  of  the  cflbrts 
of  imitation,  but  to  distinguish  them  by  degree  of  shade 
alone,  or,  which  is  the  same  thing,  by  the  intensity  of  the 
colour,   when  one  only  is  employed,  requires  no  small 
degree  of  knowledge  and  skill :  it  is,  in  fact,  the  power 
of  giving  relief  to  one  body  beyond  another,  and  repre- 
•eniing  on  one  even  plane  surface  the  appeamnce  of  a 
vwiety  of  objects  or  parts  which  stand  out  or  recede 

tone  from  the  other. 
We  have    an  account  given  us  by  Cheselden,   of  a 
young  man  originally  bom  blind,  and  afterwards  re- 
ottving  hrs   sight    from  the  operation    of  couching,  at 
a  time  when   his  judgment   was  suRiciently  advanced 
to   give    an  account  of  his  observations ;    namely,  at 
tbe   age  of  thirteen  years.       He   says,    **  we    thought 
be  soon  knew  what  Pictures  represented,  which  were 
iliown  to  him,  but  we   found  afterwards  we  were  mis- 
taken ;    for  about  hvo  mojithj^  ajfer  he  was  couched, 
he    dit€ot>ertd  at   once    they   represented  tioUd  bodies, 
wben  to  that  time  he  considered  them  only  as  parti- 
mdtmred  planes,  or  surfaces  divcmijied  with  variety  of 
pomi  ;  hot  even  then  he  was  no  less  surprised,  expect- 
ing the  Pictures  would  feel  like  the  things  they  repre- 
sented, and  was  amazed  when  he  found  those  parts, 
which  by  their  light  and  shadow  appeared  now  round 
and  uneven,  felt  only  flat  like  the  rest  ;  and  asked  which 
was   the    Wing  sense,   teeling   or    seeing?*'     (Smith's 
OpticM^  1,  5,  p,  43.)    This  story  makes  us  acquainted  with 
the  progress  of  the  human  mind  in  these  particulars. 
The  distinctions  of  colour  were  natural,  they  seemed, 
from  the  first,  familiar  to  the  patient's  comprehension,  or 
at  least  were  acknowledged  as  soon  as  perceived  :  but 
that  an  aijparent  variety  of  prominence  and  recess  should 
result  from  adopting  a  variety  of  shade,  was  by  no  means 
an  idea  so  soon  to  be  acquired.    His  mind  had  not  made 
the  necessary  observations  on  the  appearance  of  objects  in 
I     Naturetoentiblehim  to  comprehend  this  fact;  and  hence 
H  il  seemed  to  him  quite  easy  to  distinguish  the  object  by 
^^Sff^weni  colon ra^,  but  he  required  an  explanation  with 
^  respect  to  their  distinction  by  means  of  light  and  shade. 
It  is  difficult  for  us  in  these  days  to  recur  even  in  imngi- 
tiation  to  the  thoughts  and  ideas  of  an  unenlightened 
mind  ;   but  we  may  learn  much  from  this  story.    Thus,  it 
ia  clear  that  the  Painters  in  chiirro-oxatro  showed  greater 
akill    than  the  Painters  m  various  simple  colours :  H 
was   indeed,  perh»p«,  the  most  important  discovery  yet 
made  by  the  artist ;  and  we  may  add,  that  it  was  only 


the  application  of  this  same  principle  of  the  monochro- 
matic style  to  a  number  of  colours  so  combined 
together,  that  afterwards  introduced  the  most  periect 
and  beautiful  of  all  the  artificial  processes  with  which 
the  Art  of  design  is  acquainted.  All  the  exquisite 
delight  that  is  to  be  derived  from  variety  of  light, 
shade,  and  tint,  flowed  from  the  developement  of  this 
single  principle  of  the  monochromatic  style. 

The  next  invention  of  which  we  find  notice,  re- 
garded skill  in  Drawing,  with  respect  to  the  attitude 
and  posture  of  animate  figures  ;  and  as  former  Painters 
had  made  all  their  figures  stitF,  alike,  and  upright  in  their. 
lines,  he  was  a  great  improver  who  first  ventured  to 
fepresent  them  with  their  heads  looking  upwards  or 
downwards,  or  sideways,  (the  cataprapha  of  the  ancient 
writers;)  in  short,  who  represented  them  in  any  way 
except  that  which  was  the  most  inefficient  representa- 
tion of  the  original,  and  yet  the  easiest  to  accomplish. 
The  honour  of  this  improvement  is  attributed  to  Cimon  Cimon  c»f 
of  Cleone ;  who  also,  with  similar  boldness  of  mind,  *^l^ono 


ventured   to   make    a  fresh  innovation  in  established 


diversifies 


I 


practices,  by  marking  out  the  muscles  and  veins  of  the 
human  liody,  and  the  folds  of  garments* 

We  next  hear  of  PhidiaJt,  a  person  most  cele-  Phidiai. 
brated  indeed  as  a  Sculptor,  but  who  also  exercised 
the  sister  Art  of  Painting  :  he  flourished  about  the  fVth 
century  before  the  era  of  Christ.  He  is  stated  by 
Pliny  to  have  painted  a  Mednse/s  head  at  Athens  with 
wonderinl  skill.  Of  other  artists  of  this  date  we  may 
mention  the  name  of  Mycotic  also  an  Athenian  born,  Myoon. 
and,  like  Phidias,  a  Sculptor  as  well  as  Painter.  He  is 
celebrated  for  his  preparation  of  a  famous  black  pigment 
mit  of  some  part  of  the  vinCj  (trigynon,)  and  seems  to 
have  turned  much  of  his  attention  to  the  maierid  of  tbe 
Art ;  he  is  said  also  to  have  been  the  first  person  that 
made  use  of  Attic  ochre  as  a  colouring  substance  in  his 
Pictures, 

Apollodonts  of  AihenM  also  possessed  skill  in  both  Apollodonif 
these  lines  of  Art.  It  is  recorded  of  him,  that  he  was 
so  fastidious  as  to  destroy  his  finished  works,  and  was 
in  the  practice  of  breaking  them  op,  (whatsoever  might 
have  been  the  pains  and  cost  expended,)  if  they  did  not 
correspond  in  the  end  to  the  conception  which  he  had 
tormed  in  his  mind.  The  expression  of  Pliny  with  re- 
gard to  him,  that  he  was  the  first  whose  Painting  fixed 
and  absorbed  the  attention  of  the  spectator,  leads  us 
to  form  a  high  idea  of  the  improvements  which  he 
effected  in  this  Art ;  and  this  idea  is  strengthened  by 
the  fact  of  his  being  noted  as  first  showing  the  method 
of  discriminating  with  delicacy  the  \arioiis  gradation  of 
shades  in  Painting.  He  seems  also  to  have  noticed  that 
tbe  colours  of  objects  were  to  be  preserved  even  in 
those  parts  which  were  darkened  in  shade,  and  hence 
he  obtained  among  his  countrymen  the  name  of  the 
Shade-Painter,  It  must  be  added,  that  this  merit, 
asserted  of  Apollodorus  by  Plutarch,  is  attributed  by 
Quinctilian  to  Parrhasius, 

Parrhoiim  was  a  native  of  Ephesus  who  flourished  Pirrhitiui, 
about  the  same  time,  and  a  person  who  certainly  greatly 
added  to  the  advancement  of  the  Art,  He  is  univer- 
•ally  praised  for  tbe  attention  which  he  paid  to  the 
symmetry  of  tbe  human  figiire  in  Drawing,  for  his  at 
tempts  to  give  an  improved  expression  to  the  eoiinte- 
nance,  to  form  the  curis  of  hair  with  grace,  and  care- 
fully to  finish  the  extremities  of  the  hands  and  feet.  But 
of  all  the  gre»t  names  among  the  Painters  of  antiquity, 
none,  perhaps,  are  more  celebratefl  than  that  of  Zewxw,  Zcuxi«, 
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PkiDtiog.  a  native  of  Heraclea ,  one  of  those  artists  who  came 
X^V^to  Athens  at  the  call  of  Pericles,  and  subsequently 
acquired  great  wealth  by  the  practice  of  his  profes- 
sion. He  it  was  that  painted  The  Venus  at  Crotona, 
from  a  selection  of  the  several  beauties  of  all  the 
fairest  virgins  of  that  city ;  and  he  it  was  that  main- 
tained the  noted  contest  with  Parrhasius,  to  which  we 
have  adverted  elsewhere.  Some  of  his  designs,  such 
as  figures  on  vases  and  vessels  of  pottery,  seem  to  have 
been  collected  and  preserved  with  great  care  by  the 
connoisseurs  of  ancient  Rome. 

Ariftides.  Aristides  of  Thebes  is  reported  by  Pliny  to  have 
'  been  the  first  Painter  who  represented  the  various 
emotions  of  the  mind,  in  the  delineation  of  the  human 
countenance.  He  depicted  passion  and  sentiment  with 
great  success ;  but  his  works  are  said  to  have  been  harsh 
and  unpleasant  in  their  tone  of  colouring.  We  presume 
that  he  limited  himself  to  the  province  of  History ;  for  the 
subjects  ascribed  to  him  arc  chiefly  such  as  the  follow- 
ing, Bacchus  and  Ariadne,  The  Sacking  of  a  Town,  and 
A  Battle  between  the  Greeks  and  Persians.  We  are 
furnished  too,  by  the  same  author,  with  some  clue  to  the 
pecuniary  value  at  which  the  labours  of  an  artist  were 
commonly  estimated ;  since  in  the  last-named  Picture, 
which  contained  one  hundred  figures,  Aristides  received 
ten  min8»^oreach ;  the  purchaser  being  Mnason  the  I'yrant 
of  Elis.  Attains  of  Phr}'gia  also  purchased  one  of  the 
Pictures  of  this  artist  at  tbe  price  of  one  hundred  talents ; 
and  when  Greece  fell  under  the  arms  of  Rome,  such  was 
the  rage  of  amateurship,  that  the  price  of  six  tiiousand 
sesterces  at  a  public  sale  for  a  Picture  was  offered  by 
the  same  King  Attains,  and  refused.  Attalus,  too,  who 
seems  to  have  been  a  great  collector,  went  so  far  as  to 
offer  sixty  talents  for  a  Picture  by  Nicias  of  Athens  ; 
but  here  also  unsuccessfully,  for  the  Painter  g^ve  it  to  his 
Country. 

PUDphilus.  We  may  mention  here,  as  relative  to  this  part  of 
our  subject,  the  name  of  Pamphilus  of  Macedon^  the 
master  of  Apelles,  whose  terms  for  instruction  were  so 
high,  that  those  who  complied  with  them  must  have 
entertained  a  vast  reverence  for  Art.  He  received  no 
less  than  a  talent  for  ten  years  of  tutorage,  or,  as  the 
passage  has  sometimes  been  explained,  a  talent  for  each 
year  as  far  as  ten.  It  was  by  the  influence  of  this  same 
Pamphilus,  that  the  law  was  first  passed  at  Sicyon 
(where  his  School  was  held)  which  afterwards  was 
adopted  throughout  Greece,  That  all  boys  born  of  free 
parents  should  be  taught  the  Art  of  design ;  and  to  prove 
their  admiration  for  it,  the  study  was  interdicted  to 
slaves. 

Apelles  The  story  of  Apelles,  the  Painter  of  Alexander  the 

Great^  is  well  known.  He  fell  in  love  with  Campaspe 
while  painting  her  Portrait,  and  received  her  as  a  gifl 
at  the  hand  of  that  truly  munificent  monarch.  It  was 
Apelles  too  who  once  making  a  visit  to  a  brother  artist, 
to  whom  he  was  personally  unknown,  and  finding  that 
he  was  absent  from  home,  lefl  a  sketch  of  a  head  in 
the  hands  of  the  domestic.  Upon  the  return  of  Pro- 
togenes  the  sketch  was  shown  to  him,  and  he  cried 
out,  as  it  were  intuitively,  it  must  be  Apelles  himself, 
for  no  other  mortal  could  have  made  this  design.  The 
most  noted  works  of  Apelles  were  an  allegorical  Pic- 
ture of  Calumny,  Alexander  bearing  a  Thunderbolt, 
Venus  rising  out  of  the  Sea,  The  Procession  of  Mega- 
byzus.  The  Priest  of  Diana  at  Ephesus,  Clytv^  arming 
fir  Battle,  Menander  King  of  Caria,  Anccnu  the 
Argonaut,    &c.,    besides  which,  during  his  visit  to 


Rome,  he  painted  a  Castor  and  PoUux,  a  figure  of 
fVar  with  her  hands  bound  behind  her,  Alexander  ihe 
Great  in  a  triumphal  chariot,  a  figure  of  VieUny,  && 
Sandrart   makes   mention   of  a  specimen   of  ancient 
Painting,  preserved  in  the  Academy  of  St.  Lake  at 
Rome,  which  was  certainly  of  Grecian  origin,  and  gene- 
rally considered  as  the  work  of  Apelles.     He  has  gfvcn 
an  engraving  of  it  in  the  Academia  ArUs  Pie&rim^ 
lib.  i.  c.  iv.  p.  75.     The  improvement  in  the  Art,  for 
which  Apelles  is  most  celebrated,  is  the  varnish  with  J 
which  he  used  to  cover  his  Pictures,  on  whidi  we  riiall 
presently  have  occasion  to  insert  a  remark  bj  Sir  J. 
Reynolds. 

Protogenes  of  Rhodes  will  be  readily  recognised  fay  b 
the  reader  of  History,  as  the  Painter  who  succeeded  is 
making  the  representation  of  foam  at  the  mouth  of  a 
horse,  by  dashing  his  sponge  in  a  lucky  fit  of  pawne 
upon  his  Painting.  It  was  his  Picture  of  TemperwnBs 
which  forced  from  the  mouth  of  his  rival  Apelles  tint 
extravagant  compliment,  that  it  was  a  work  worthy  cf 
being  carried  to  Heaven  by  the  Graces.  Protogaui 
also  painted  the  beautiful  Cydippe,  A  Saiyr  mmd 
JalysuSf  Tlepolemus  son  of  Hercules  and 
Philiscus  (the  Tragedian)  in  meditation^  King  . 
nus,  Atfdeta  the  mother  ofArislotk  the  PhUoeapker^t 
A  Sea^iece,  With  his  name  we  may  close  our  i 
of  Grecian  Painters,  as  the  Art  seems  to  have  ( 
greatly  afler  his  time,  which,  though  he  long  sunrifcdthit 
conqueror,  we  may  call  the  Age  of  AJexjinder  the  QnsL 

As  to  the  Romans,  and  the  skill  which  they  vqoind  Ba 
in  the  Art  of  design,  we  know  that  no  greet  tssle  for  ^ 
the  Arts,  either  of  Painting  or  Sculpture,  wasvinUi 
amongst  them  before  the  time  of  the  capture  of  Corinlfa; 
and  that  almost  every  specimen  which  they  ipomemek, 
even  as  late  as  the  time  of  the  Empire,  wis  cite 
imported  from  Greece,  or  the  work  of  Greek  sitiili 
settled  at  Rome.     There  was,  indeed,  one  Paemni  •( ^ 
Brundusium,  a  nephew  of  Ennius  the  Poet,  who  pn^ 
tised  Painting;  and  we  learn  tliat  one  of  the  Fabii,iil»  Ms 
was  living  in  the  Hid  century  before  our  Christiuoii 
made  great  proficiency  in  the  Art,  and  painted  with  Ui 
own  hand  the  walls  of  the  Temple  of  the  Godde«  if 
Health  and  this  work  was  preserved  even  in  the  d^i 
of  Pliny.     We  gather,  indeed,  amidst  the  profiisiooif 
praise  lavished  on  him  by  Cicero,  that  he  was  reoiiik- 
able  for  the  variety  of  his  attainments,  and  in  pdst 
of  taste  ranked  far  higher  than  most  of  his  coantrpok 
An  account  is  given  us  of  a  Picture,  representing  the 
battle  iu  which  he  overcame  the  Carthagmiaits  tod 
Hiero  King  of  Sicily,  having  been  placed  in  the  CwritS 
Hostilia,  by  Marcus   Valerius  Messala,  in  u.  c.409. 
Lucius  Hostilius  Mancinus  also,  who  first  made  aa 
inroad  into  Carthage,  exposed  a  Picture  of  that  asaaolt 
in  the  Forum,  and  used  to  seat  himself  there  to  explni 
it  to  the  People.     L.  Scipio  moreover  put  up  in  the 
Capitol  a  tablet  to  commemorate  his  conquest  in  Am: 
we  have  no  reason  however  to  imagine  that  these  muse 
ments  possessed  any  great  merit  as  works  of  Art.    We 
have  the  testimony  of  Virgil  to  show,  that*  eves  hi 
his  more  civilized  Age,  these  peaceful  Arts  were  nit 
held  in  much  honour  by  the  Roman  People.     Never- 
theless, in  a  later  day,  the  Art  of  drawing  seems  Is 
have  been  taught  to  the  youth  of  both  sexes,  and  nt 
find  upon    record  the  names  of  many  femaJes  whs 
attained  a  considerable  degree  of  skill;    Martia,  the 
daughter  of  Varro,  is  mentioned  in  particular  for  hci 
excellence  in  this  line. 
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Several  Painters  were  resident  at  Home  during  the 
reig-na  of  Augustus  and  Tiberius.  Of  these,  Ltidius 
is  celebrated  for  the  taste  and  ^kill  witli  which  he 
decorated*  with  Painting"  in  stucco,  severnl  apurt- 
nienis  in  the  houses  of  wealthy  individuals  ;  and, 
ad  far  as  we  can  collect  from  Pliny,  to  him  the  Romans 
w^re  chiefly  indebted  for  the  fanciful  and  g^rotesque  ta,sle 
with  which  these  ornamental  works  were  conceived, 
Manj  specimens  of  this  description  are  to  be  seen  at 
Pompeii,  as  uUo  in  the  public  BathFj  at  Rome ;  and  we 
know  that  from  these  UafFnel,  in  after  days,  drew  the 
ideas  upon  which  bis  artiht'nqjie  or  cinqmctnto  style 
was  founded.  Augustus  seems  to  have  been  a  con- 
siderttble  amateur  ;  it  was  at  his  command  that  Apelles 
was  employed  in  Painting  at  Rome*  Some  Pictures 
by  Nicias  also  were  placed  in  the  Temples,  and  in 
the  more  conspicuous  parts  of  the  Forum^  both  by 
Augustus  and  Tiberius.  Of  the  former  we  must  pre- 
sume, that  he  entered  into  the  pursuit  of  the  Art  with 
all  the  enthusiasm  of  a  private  collector  and  virtuom;  for 
we  are  informed,  that  t?ie  curious  sketch  which  Apelles 
left  as  a  memento  at  tfie  bouse  of  Protogenes,  (as  above 
related,)  was  purchased  for  the  Imperial  Palace.  The 
Emperors  Nero  and  Hadrian  were  not  merely  amateurs, 
but  possessed  considerable  practical  skill  in  Painting, 
and  the  latter  in  Sculpture  also. 

Thus  we  have  briefly  noticed  the  gradual  develope- 
ineiit  of  the  Art  of  Painting,  from  the  days  of  its  earliest 
inyention  to  the  period  of  the  decline  of  that^  as  well  as  of 
ercry  other  Art,  under  the  Roman  Emperors.  We  have 
3f«t,  however,  to  speak  of  the  degree  of  excellence  that  it 
bad  at  one  time  attained.  With  regard  to  the  testifuonies 
given  by  authors  who  were  the  contemporaries  of  some 
of  the  above-named  artists,  they  can  be  considered  only 
as  speaking  of  their  relative  meril,  that  is,  of  each  indivi- 
dual as  compared  with  others  of  his  day,  or,  at  the  most, 
with  those  who  had  preceded  him  ;  and  of  course  their 
expressions  furnish  no  criterion  by  which  we  can  ascer- 
tain the  degree  of  merit  they  might  claim,  when  put  in 
competition  with  the  works  of  the  modern  SchooL  But 
we  have  some  specimens  of  ancient  Art  open  to  our 
inspection,  it  will  be  said,  and  we  may  form  our  judg- 
mMit  upon  them  ;  still,  however^  there  is  this  difficulty, 
Ibat  we  do  not  know  the  repute  in  which  the  artists  who 
executed  them  were  held  in  their  day.  If,  for  example, 
tbe  Pictures  in  the  Museum  at  Portici,  taken  from  the 
CXCliT»lioii8  at  Pompeii  and  Herculaneum,  are  to  be 
regarded  as  specimens  of  the  best  powers  of  the  ancient 
artisis,  (though  it  seems  hardly  fair  to  expect  so  much 
ia  the  embellishments  of  a  remote  country  town,)  we  can 
at  once  pronounce  a  decisive  opinion  on  ttie  subject* 
They  are  certainly  very  inferior  to  the  productions  of 
modem  skilJ,  with  regard  both  to  colour  and  general 
effect ;  but  it  must  be  admitted  that  they  have,  at  least 
some  of  the  best  of  them,  a  purity  and  elegance  of 
design  such  as  none  but  the  most  eminent  and  most 
illustrious  of  the  modern  School  have  ever  attained. 
The  very  elegant  figure  commonly  known  under  the 
name  of  The  Dancing  Girl  of  Hermdaneuin^  is  an  ex- 
ample of  the  best  taste.  The  Nereid  riding  on  a  S^a 
MontlcT,  {Antich,  di  Krcolnno,  ii.  46,)  the  two  sitting 
feaiale  figures  in  the  Picture  representing  the  Sale  of 
Cttpidjt^  (ibid.  38,)  The  visit  of  Juno  and  Minerva  to 
I'ettttJr,  (ibid.  11,)  Axcaniuji  and  the  Nine  Ni/mphs^ 
(ibid.  3,  tav,  13,)  TheEnropa  wrought  in  Mosaic,  in  the 
Barberini  Palace,  and  the  Afmih  giving  a  vhapid  to  a 
~         taken   from  the  Baths  of  Tilus^   are  specimens 
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which  may  be  said  to  be  of  the  verj-^  first  merit  in  point 
of  design;  certainly  nothing  better  than  the  three  first- 
named  has  been  produced  in  alter  times,  unless  by 
Raltael  or  Corregio.  It  is  well  known,  that,  at  the  time 
of  their  discovery,  certain  ancient  frescoes  were  actually 
altributed  by  some  virtuosi  at  Rome  (strangers  to  their 
history)  to  those  very  masters.  (See  quotation  in  Tom- 
bull,  On  Ancient  Painting,  p.  4.)  Raphael  Mengs,  too, 
expressly  says,  that  he  thinks  the  design  of  the  Ancients 
was  much  superior  to  that  of  the  Modems  ;  *'  because 
among  the  ancient  Paintings  that  I  have  seen,  many 
are  as  well  designed  as  the  best  of  Raphael,  notwith- 
siajiding  they  were  done  at  Rome  when  the  Grecian 
taste  was  a  little  vanished."  R,  Mengs,  p.  v.  ch.  iii.  As 
another  instance  of  beauty  of  design,  we  may  mention 
the  figure  of  the  Girl  playing  on  the  haq>  in  the  Nozze 
Aldobrandini,  as  they  are  called,  the  most  valuable  of 
all  the  specimens  of  ancient  Painting  that  have  been 
yet  "discovered ;  it  has  been  frequently  made  use  of 
by  N.  Poussin  in  his  compositions,  as  those  who  are 
acquainted  with  his  works  will  allow.  Not  only 
the  figure  of  the  Harp-player,  but  many  others  in  that 
piece,  possess  inimitable  ease  and  grace  of  attitude.  In 
short,  we  may  declare  that  in  these  figures  wt  recognise 
all  that  charm  and  power  of  the  Art  of  design*  which  the 
excellence  displayed  by  the  Ancients  in  the  sister  Art  of 
Sculpture  might  have  led  us  to  expect  in  their  Paintings, 
To  this,  however^  we  must  limit  our  encomiums  upon  the 
Ancient  School. 

It  is  evident  from  the  still  remaining  bright  colours 
scarlet,  yellow,  dc,  which  are  seen  on  the  walls  of  the 
apartments  at  Pompeii,  that  the  colouring  matter  in  gene- 
ral, as  used  by  the  Ancients,  has  lost  little  or  nothing  of  its 
original  freshness  and  vigour.  Yet  there  is  no  science 
discoverable  in  their  principles  of  colouring*  as  applied 
to  their  belter  Pictures ;  no  richness  of  tint,  no  fulness 
of  colour  is  attempted  to  be  displayed  ;  they  have  the 
harmony  arising  from  universal  meagreness  and  lowuess 
of  tone,  but  that  is  all  It  is  fair  to  add,  perhaps, 
that  real  excellence  in  that  line  was  scarcely  attainable^ 
until  the  invention  of  Oil  Painting  furnished  newer  and 
more  promising  methods  of  producing  picturesque  effect. 
As  to  the  secret  of  Oil  Painting*  we  are  sure  they  were 
not  in  possession  of  it,  from  the  story  related  on  the  sub- 
ject of  the  Picture  of  Bacthm  and  Ariadne  by  Aristides 
the  Theban;  for  this  Picture  was  carried  to  Rome  and 
placed  in  the  Temple  of  Ceres,  and  M.  Junius  the  Pnetor 
having  ordered  it  to  be  cleaned,  previous  to  the  com- 
mencement of  the  Ludi  ApoUinares^  ail  its  beauty  was 
destroyed  by  tbe  application  of  water. 

Sir  Jushua  Reynolds,  in  his  comment  on  Dufresnoy'a 
Art  of  Painting,  makes  the  following  remarks  on  the 
state  of  ancient  Art,  which  are  worthy  of  notice  as 
coming  from  so  great  a  master.  **  What  disposes  me 
to  think  higher  of  this  colouring  than  any  remains 
of  ;inctent  Painting  will  warrant,  is  the  account 
which  Pliny  gives  of  t^le  mode  ui'  operation  used  by 
Apelles  ;  that  over  his  finisJied  Pictures  he  spread  a 
transparent,  liquid-like  ink,  of  which  the  etrect  was  to 
give  brilliancy,  and  at  the  same  time  to  lower  the  too 
great  glare  of  the  colour,  *  Quod  abmlutd  operd 
atramcnto  iilincbat  ita  It^niti,  t(t  id  ipttum  n^perrussu 
daritaft^  coiontm  eintard  ;  et  mm  rat  ion  e  magnd,  ne 
coiorifm  liarita.^  oculorum  ackm  offenderetJ^  Thia 
passage,  though  it  may  possibly  perplex  the  Critics,  is 
a  true  and  an  artist-Hkc  description  of  the  etJect  of 
glazing  or  scumbling ;  such  as  was  practised  by  1  iCian 
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tfid  the  rest  of  the  Venetian  Pdnten.  This  cii8ton» 
or  mode  oi  operation,  implies  at  least  a*  tnie  taste  of 
that  in  which  the  excellence  of  colooring  consists; 
which  does  not  proceed  fiom  Jine  colours,  but  true 
oolours ;  from  brc«king  down  to  a  deep-tonsd  bright* 
Bess  those  fine  colours  which  would  otherwise  appear 
too  raw.  Perhaps  the  manner  in  which  Corregio  prac- 
tised the  art  of  gfazing  was  still  more  like  that  of 
Apelles,  which  was  only  perceptible  to  those  who 
looked  close  to  the  Picture,  admanummtuenti  dmmrn 
appartrel ;  whereas  in  Titian,  and  still  more  in  Bas- 
sano,  and  others  his  imitators,  it  was  apparent  on  thft 
alightest  inspection.  Artists  who  may  not  iqsprove  of 
^iiunng;  must  still  acknowledge  that  this  practice  is  not 
that  of  ignorance." 

Perh^s  it  is  hardly  fidr  to  aigoe  in  fiiTour  of  the 
general  state  of  the  Art*  as  Sir  Joshua  has  done  here^ 
from  a  practice  which  Pliny  states  to  hsTe  been  a  secret 
of  Apelles  alonc^  and  known  to  no  other  artist ;  and 
there  may,  after  all,  be  nothing  more  meant  by  the  paa- 
sage^  than  that  he  used  a  thin,  transparent  liquor,  windi 
he  spread  over  the  surface  of  his  Paintings,  in  order  to 
gire  them  that  depth  of  colour  and  general  iqipearance 
of  harmony,  which  such  a  process  would  naturally 
impart  to  a  piece  of  dry  colouring.  Carlo  Dati,  indeed, 
in  his  Treatise  DdUi  PiUura  AnUca^  transhUes  the 
word  airamentum^  with  a  reference  to  this  very  passage 
of  Pliny,  simply  as  varnish ;  and  it  is  obvious,  that  the 
use  of  a  simple  varnish  would  produce  all  that  effect 
which  Pliny  describes  ;  it  would  unite  the  deamess  of 
the  colours,  as  well  as  destroy  their  hardness.  A  varnish, 
indeed,  wldch  gave  greater  transparency  than  had  ever 
been  produced  by  the  micautitio  style  of  working. 

But  we  may  assume,  fairly,  from  the  state  of  criticism 
exhibited,  in  the  writings  of  Philostratus,  Pliny,  or 
Quinctilian,  or  indeed  any  of  the  best  informed  ancient 
writers,  that  no  great  power  was  possessed  by  any  of 
their  Painters  in  the  more  artificial  parts  of  the  study. 
Unless  we  consider  this  passage  of  Pliny  in  the  way  in 
which  Reynolds  does,  (which  seems  rather  an  over- 
strained interpretation,)  there  is  nothing  in  any  of  their 
remarics  which  would  lead  us  to  suppose,  that  the 
delicacies  and  hi^er  refinements  of  the  Art  were  at 
that  time  known.  Nothing  can  be  more  unartist-like 
than  the  general  ideas  expressed  by  these  writers,  and 
nothing  less  profound  than  their  observations.  They 
labour,  like  modem  Commentators  on  the  Classics,  to 
display  their  own  ideas  rather  than  to  illustrate  the 
idras  of  the  author  on  whom  they  are  employed,  and 
present  us  with  conceptions  which  could  have  originated 
only  with  themselves.  The  very  oourse  and  line  of 
their  critical  remarks  is  faulty ;  and  as  they  were,  no 
doubt,  persons  the  best  informed  of  their  day,  we  must 
presume  their  ignorance  was  the  natural  result  of  the 
real  imperfection  of  the  state  of  the  Art. 

The  works  of  Winkelmann,  On  Ancient  Pmnting^  and 
Junius,  De  Pieturd  Veterum^  are  too  well  known  to 
need  mention  here.  In  Tumbull,  On  Ancient  Paintings 
much  matter  and  several  plates  are  given,  illustrative 
of  the  imperfection  of  the  Ancients  in  this  department 
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As  in  ancient  times  the  Italians  drew  all  their  stons  of  i 
Art  from  Greece,  so  we  find  even  as  lata  as  the  Xlth  fi 
and  Xllth  centuries,  which  are  times  oonq»mtifclf  ^ 
modem,   that  all  the    best  Painters  came  finom  thai 
country.    There  are,  indeed,  some  spedmoos  of-  the 
works  of  native  artists  of  that  period  still  in  eoos* 
tence,  soch    as   the  Paintings  in  the   Crypt  of  the 
Cathedral  at  Aquileia,  at  St.  PrimeraiM^  at  Fiflaol% 
and  in  St  Brigio  at  Orvieto ;  but,  still,  the  ddef  artisli 
of  any  repute  (lor  we  cannot  say  Mtt}  wera  natiwi 
of  Gmce,  who  were  almost  invariably  employed  Ml 
only  in  Painting,  but  in  Sculpture  and  Aichiio^an^^ 
in  short,  in  all  &at  passes  under  the  name  of  the  Jbi»^ 
dengn.    Whether  in  these  times  there  wen  not  seas 
examples  of  native  talent  in  Italy,  has  been  mads  ^trnd^ 
ter  indeed  of  question;  someperiiaps  there  were;  hnithi 
point  in  debate  is  of  very  little  moment :  greater  admoa* 
tion  is  due  to  the  production  of  excellent  works,  thai  of 
those  the  merit  of  which  lies  only  in  their  antiquity ;  ui 
here  the  case  is  clear,  the  modem  Italians  owe  mm 
of  that  skill  and  power  which  distinguished  the  Agsif 
the  revival  of  the  Art  to  any  foreign  quarter,  hot  thif 
drew  it  wholly  from  the  resources  of  native  gain, 
and   from  exertions  both  excited  and  lewmnied  liy 
themselves.    The  Ghreek  artists,  it  is  true,  wen  drirca 
in  abundance  to  Italy,  as  the  Mahometan  power  bigsa 
to  encroach  upon  the  countries  wherein  they  hadUndi 
and  they  brought  with  them  the  mechanism  of  their iit: 
but  this  is  all  that  can  be  said ;  the  first  Pkinten  whoM 
names  deserve  a  place  in  History  were  Italian  bon. 
First  we  must  mention  the  names  of  Cimmbm  aaiCU 
Giotto,  both  Tuscans,  who  probably  studied  under  tki  ■'^ 
Greek  artists,  but  enlarged  the  principles  of  Art,  aodc» 
ried  on  their  labours  with  a  new  and  bolder  aiai  tkis 
their  masters  ;  and  having  succeeded  in  forming  a  um 
style,  travelled  throughout  many  parts  of  Ady,  ud 
disseminated  their  knowledge  in  every  directioB,  lifiBf 
the  foundation  of  that  fame  which  the  several  Italhs 
Schools  in  time  acquired.     Cimabue  died   in  IM 
Giotto  in  1336. 

Towards  the  close  of  the  Xlllth  centory  the  tha  M 
powerful  Republic  of  Pisa  designed  a  splendid  eesDetoyi  ^ 
in  which  were  to  be  entombed  the  most  illnstrions  of  bar 
dtizeni.     It  was  named  the  Campo  Santo,     Ibe  wapa^ 
stitions  of  the  day  led  them  to  import  earth  fim  tiie 
Holy  Land  for  the  reception  of  the  dead,  and  a  ipacHNii 
cloister  was  raised  around  this  sacred  gnnmd,  in  deoh     | 
nting  the  walls  of  which  the  most  distinginibai  aiWi     \ 
of  ItiJy  were  employed.     First  Qiotto  and  Aj^Umkv     I 
commenced  this  work,  then  the  two  Orgagkk  LumA 
Simon  Memmi^  Antonio  Veneziano,  and  SjpimeUo  ;  wd 
in  the  following  century  we  find  the  works  of  Bumnitu 
GozzoU  added  to  the  number.     This  last  daa^lKgA 
g^at  originality  of  mind ;    and  the  graoo  and  eipNi- 
sion  of  Ids  figures,  which  were  designed  aAeraaw- 
ner  hitherto  unknown,  show  him  to  hsve  been  As    ' 
greatest    regenerator  of  the  modem  Art  of  deeipi 
These  Paintings,  which  were  all  executed  in  stnceattfi 
yet  remaining  in  the  Campo  Sawto,  thou^  theysMyki 
better  known  to  the  world  by  the  engravinga  of  IjuU^ 
an  artist  of  Pisa,  which  possess  considermlile  intaeilk 
from  the  proof  they  g^ve  of  the  comparativdy  advaBorf 
state  of  Art  in  Italy,  at  a  time  when  its  inhabitants  mn 
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k'nninfonned  and  uncultivated  in  other  branches  of 
study.  Siill,  we  are  not  to  suppose  that  the  Art  slfarted 
at  once  to  perfection,  or  that  (however  superior  to  the 
contemporary  exertions  of  artists  in  any  other  part  of 
Knrope)  these  Paintings  bore  any  proportion  to  those 
||i;tonous  dcsigfns  of  a  sncceeding  Age,  which  now  forfn 
the  chief  boast  of  the  coyntry.  The  following*  are  tlie 
ret  narks  of  a  man  of  sense  and  observation,  and  show 
us  the  effect  these  Pictures  produced  on  a  mind  not 
learned  in  the  Art,  but  still  capable  of  forming  u  conrect 
judgmeTit  of  what  was  presented  to  its  view.  *'  They 
(the  artists  employed  in  the  Campo  San(o)  betray  a 
thin,  timid,  til-fed  pencil ;  they  present  corpses  rather 
than  men,  sticks  rather  than  trees,  inflexible  forms^  flat 
iurfftoes,  long  extremititjs,  raw  tints,  any  thing  but  Na- 
ture. As  you  follow  the  chronology  of  the  wall,  you 
catch  perspective  entering  into  the  Pictures,  deepening 
the  background,  and  then  adjtisting  the  groups  to  the 
plans.  You  see  the  human  figures  first  straight,  or 
rather  stretched,  then  foreshortened,  then  enlarged : 
rounded,  salient,  tree,  various,  expressive.  Throughout 
this  sacred  ground  Painting  preserves  the  austerity  of 
the  Tuscan  School:  she  rises  mnuetimes  to  its  energy 
and  movement,  she  is  nowhere  sparing  of  figures^  and 
has  produced  much  of  the  singular,  the  terrible,  the 
impressive; — but  nothing  that  is  truly  excellent.**  For- 
syth *s  Italy,  p.  13. 

In  the  next  Age  we  see  great  advance  made  in  the 
Art  by  contemporary^  men  of  talents  of  a  still  higher 
order,  and  who  seem  to  have  mutually  elicited  fire  from 
each  otiiei's  minds,  improving  the  general  knowledge 
of  the  profession,  and  advunciug  its  common  interests 
by  their  honourable  emulation  and  rivalry'  Such  were 
GhirUnidaio^  Paolo  Uccelh,  Mttssaccio,  Filipjn  Lippi, 
&c.  It  was  at  this  period  that  the  study  was  first  culti- 
Tated  in  a  scientific  form,  and  Ghirlandaio  greatly 
improved  the  principles  of  Painting.  His  figures 
being  grouped,  and  their  draperies  distinguished  by 
just  gradations,  he  contrived  to  give  an  air  of  depth 
in  his  works,  such  as  liad  not  yet  been  seen.  These 
men  flourished  in  Tuscany,  chiefly  indeed  in  Florence  ; 
but  we  are  not  to  suppose  from  that  circumstance,  that 
that  city  was  the  only  School  of  Art,  or  that  the  seeds  of 
taste  sown  by  Cimabue  and  Giotto  had  borne  fi-uit  in  no 
other  quarter*  Rome  boasted  a  great  master  in  her  Pie- 
iro  Pervgino  ;  Venice  had  her  Jacopo  and  Gent  He  Bel- 
lini ;  Padua  her  Andn^i  Mant^gna  ;  Bologna  her  Fraji- 
ccMco  Franciu  ;  all  of  whom,  iu  their  several  lines,  added 
to  tlic  gradually  accumulating  knowledge  of  ihe  times. 
It  is  difficult  for  us  to  attempt  to  give  an  idea  of  the 
true  nature  of  any  style  of  Painting,  by  verbal  expres- 
sions alone  ;  but  those  who  are  familiar  with  the  works 
of  these  quatlrocenthti^  as  they  are  called,  will  recog- 
nise in  them  a  strict  and  accurate  portraiture  of  Nature, 
unembarrassed  by  any  want  of  power  in  Drawing,  and 
fircc  firom  the  seeming  affectation  of  men  who  are  unable 
to  compass  their  thoughts.  They  are  chiefly  to  be  dis- 
tinguished irom  the  works  of  the  following  Age,  by 
the  absence  of  that  ennobling  of  expression  which  re- 
sulted fitira  the  study  of  the  auticpje,  and  the  deficiency 
of  that  power  of  selection  amongst  the  various  works 
of  Nature,  which  admitted  only  the  most  excellent  and 
most  perfect  fonns  as  fit  to  be  painted.  The  figures  of 
these  quaiiroceniUti  are  generally  meagre,  or,  at  least, 
thin;  as  if  they  thought  themselves  unable  to  express 
grace,  or  to  accomplish  any  expression  otherwise  than  by 
adhering  to  the  mode  which  gave  an  opportunity  of 


showing  iheir  changes  and  Tariations  in  anatomical  de-  Florentiae 
tail.     These   remarks  apply  to  all  the  Painters  of  that     Schoot 
day  indiscriminately,  whether  of  Florence,  Venice,  or  ^'^*v-^*^ 
Rome.  «&c. 

In  the  following  Age,  that  is  in  the  XVth  century,  XVth  cen- 
arose  Michael  Angclo^  Rqffad,  TUian^  and  Corrt^o;^^^, 
and  upon  their  principles  and  their  works  were  formed 
the  cliief  styles  of  Painting  which  distinguish  to  this  day 
the  several  Italian  Schools ;  works  which  displayed  a 
degree  of  vigour  unknown  either  before  or  since,  and 
fascinated  us  with  an  approach  to  perfection  that  has 
been  the  admiration  of  every  Age.  From  this  period 
therefore  we  must  follow  the  History  of  Art  separately 
in  the  several  States  of  Italy,  rather  than  attempt  to 
combine  that  of  all  the  Schools  into  one  view, 

Florentine  SchooL 

A  History  of  a  School  of  Painting  is  a  narrative  of 

the  different  Painters,  and  different  styles  or  manners  in 
Painting,  which  have  obtained  successively  in  any  par- 
ticular State  or  city.  And  we  shall  limit  our  inquiries 
to  this  point  only.  The  Florentine  School  stands 
first  in  the  catalogue,  as  much  on  account  of  its  claim 
to  antiquity  of  origin,  as  of  the  splendour  it  derives 
from  the  peculiar  greatness  of  style  which  characterise^ 
the  works  of  its  cliief  professors.  For  this  it  is  indebted 
chiefly  to  the  transccndant  genius  of  the  great  boast  of 
Florence,  Michael  Angelo  Buonaroti.  That  we  may 
not,  however,  be  carried  too  far  away  from  the  truth  by 
the  fascinations  of  this  celebrated  nume^  it  is  necessary 
to  premise,  that  a  certain  degree  of  greatness  of  mannar 
had  already  begun  to  distinguish  the  works  of  one 
who,  though  contemporary,  was  much  his  senior  in 
point  of  age,  namely,  Leonardo  da  Find,  This  artist  Leonardo 
worked  slowly,  and  finished  his  Pictures  in  the  most  da  Viaci.^- 
laborious  style,  yet  he  never  lost  sight  of  that  nobleneas 
and  freedom  both  of  conception  ami  style  which  elevate 
and  dignify  the  Art.  In  the  Picture  of  Donna  Liaa^ 
now  in  the  L#ouvre  at  Paris,  we  see  an  example  of  his 
industry ;  for  he  was  employed,  it  is  said,  during  four 
years  in  painting  it.  And  from  the  Painting  of  the  Lmt 
Supper t  of  wWch  a  splendid  copy  by  his  scholar, 
Marco  da  Oggionc^  is  now  in  the  possession  of  the  Royal 
Academy^  we  may  learn,  better  than  any  words  can  in- 
form us,  how  great  were  the  merits  of  this  master.  He 
lefl  Florence,  it  seems,  for  Milan,  as  early  as  the  year 
1499 ;  and  we  may  consider  him,  in  regard  to  Schools 
of  Art,  as  having  exerted  still  more  influence  on  the 
general  taste  and  fashion  of  the  artists  of  that  city  than 
of  those  of  Florence. 

The  first  occasion  on  which  MiehadAngdo  exhibited  i^fichael 
his  talents  in  this  department  of  Art,  was  in  a  spirited  AngdoBuo* 
representation  of  the  Battle  of  Pisa,  with  which,  al-  oi»roti, 
though  a  young  man,  he  was  employed  to  decorate  the 
Hall  of  the  Council  at  Florence,  jointly  with  Leonardo 
da  Vinci,  who  was  then  in  the  zenith  of  hfs  fame,  A 
copy  of  this  work,  said  to  be  from  tlie  hand  of  his  scho- 
lar V  a  sari,  is  preserved  at  Holkham,  in  Norfolk,  the  seat 
of  Mr.  Coke.  The  great  sensation,  however,  that  was 
excited  by  this,  as  well  as  his  inimitable  works  as  a 
Sculptor,  caused  him  to  receive  a  call  to  Rome  during 
the  reign  of  Julius  IL^  in  the  year  1&04,  where 
he  soon  attained  the  highest  eminence,  and  displayed 
the  most  gigantic  powers  of  genius  that  had  yet  been 
known  to  the  world.  The  ceiling  of  the  Sistine  Chapel# 
and  the  Day  of  Judgment^  as  also  the  Stoning  of  Ste^ 
pken,  and  the  Convtrfion  cf  St.  Pmut^  in  the  Pftiatiae 
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MnOng.  Chapel,  aft  works  of  the  pencil ;  and  the  PietA  in  St 
^■•v**'  Peter's,  and  the  Monument  of  Pope  Jolius  in  St.  Pietro 
in  Vincoli,  in  sculpture,  sufficiently  attest  the  powers  of 
this  wonderful  man. 

"  The  figures  of  M.  Angelo  are  less  Classical  and 
studied  in  their  form  than  those  of  Rafiael,  and  though 
filled  with  equal,  or  perhaps  sometimes  superior  force  of 
expression,  are  yet  more  natural.  Nevertheless,  to  call 
them  purely  natural,  would  he  to  give  a  poor  idea  of  his 
excellence ;  it  is  seldom  in  Native  that  we  see  person- 
ages who  move  as  his  figures  seem  to  do :  there  is  a 
species  of  internal  intelligence  exhibited  by  their  external 
attitude,  that  few  persons  in  common  life  appear  to 
possess,  and  there  is  a  degree  of  impressiveness  in  their 
air,  that  arrests  and  fearfully  rivets  the  attention." 
(James's  Italian  Schooh,  p.  ill.) 

As  to  specimens  of  his  style  in  Painting,  there  are 
'  few  works  in  existence  beyond  those  above  mentioned 
which  can  be  autlienticated  as  genuine;  but  in  the 
His  pupib.  works  of  his  best  pupils  and  imitators,  such  as  Pellegrino 
TibaldU  Sebastian  del  PiomhOy  and  Daniel  di  Volterra^ 
we  may  trace  the  elements  of  whal  the  Italians  justly 
name  U  grande  gusto.  Michael  Angelo  is  said  to 
have  furnished  the  design  of  the  Taking  down  the 
fiody  of  our  Saviour  from  the  Cross,  which  was  painted 
by  Daniel  di  Volterra  for  the  Church  of  the  Trinitit  di 
Monte  at  Rome ;  the  engpraving  of  which  by  Dorigny 
may  be  quoted  as  a  specimen  with  which  the  Tramon- 
tanes are  generally  familiar ;  while  we  have,  in  the  in- 
valuable Picture  by  Sebastian  del  Piombo,  in  our 
National  Gallery,  a  still  more  tangible  illustration  of 
the  force  of  conception,  and  dignity  of  manner,  in- 
herited by  the  pupils  of  this  great  master. 

We  are  not,  however,  to  suppose  that  he  was  the  only 
Painter  of  eminence  at  that  day  at  Florence  ;  we  have 
mentioned  the  name  of  Da  Vinci,  and  we  may  also 
add  those  of  two  other  Painters,  scarcely  inferior  to 
him,  Fra.  Bartolomeo  di  S,  Marco,  and  Andrea  Van- 
nuchi,  called,  from  his  father's  profession  of  tailor, 
Andrea  del  Sarto :  both  of  whom  had  Schools  of  Paint- 
ing, and  numerous  followers,  at  Florence.  Of  the 
former,  Uiere  arc  but  few  specimens  in  England  which 
can  give  a  fair  idea  of  the  noble  simplicity  of  his 
composition.  They  are  formed  of  few  figures,  seldom 
n¥>rc  than  three,  and  mostly  of  a  size  larger  than 
Nature. 

Andrea  del  Sarto  added  another  grace  to  the  Floren- 
tine manner ;  his  works  partake,  indeed,  in  every  way, 
of  what  is  called  greatness  in  point  of  style,  but  it  is 
combined  with  a  certain  suavity  and  gracefulness,  which 
infinitely  heightens  the  pleasure  we  receive  in  their  con- 
templation. As  far  as  he  was  an  imitator  of  the  manner 
of  M.  Angelo,  he  will  be  observed  to  have  caught  the 
feeling  which  that  master  showed  in  some  of  his  earlier 
works  in  marble ;  that  of  the  Pietd,  for  instance,  in  St. 
Peter's  at  Rome^  or  that  more  subdued'  conception  of 
the  beauty  of  form,  which  may  be  discovered  in  the 
Picture  of  the  Creation  of  Eve,  in  the  ceiling  of  the 
Sistine  Chapel,  and  in  some  other  of  the  compartments. 
His  mind  was  naturally  averse  to  that  terrible  sublimity 
of  ideal  Nature,  with  which,  in  later  years,  the  mind  of 
Michael  Angelo  seems  to  have  been  absorbed.  The 
finest  Painting  of  Andrea  del  Sarto  is  the  Madonna  del 
i^acco,  as  it  is  called,  in  the  cloister  of  the  Annunziato 
at  Florence,  an  engraving  of  which  is  published  by 
.  Volpato.  We  have  a  few  Paintings  of  this  master  in 
:  ]Sn|^lapd ;  but  those  who  have   seen  only  his  early 
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Pictures  can  form  no  conception  of  the  greater  talc&ta 
which  were  developed  by  him  in  his  works  in  fresco. 

Towards  the  middle  of  the  XVIth   centoiy  there  ^ 
arose  among  the  Florentine  artists  a  style  which  was  I 
rather  imitative  of  the  more  unessential  peculiarities  of 
Michael  Angelo,  than  of  his  dignity  and  force;  there 
is  a  certain   heaviness,  and  empty   ambitiousnen  of 
design,  in  the  works  of  his  scholars  and  imitators  in 
general,  but  still  we  trace  the  remains  of  that  noUe 
spifit  with  which  this  great  man  inspired  the  Florentiiie 
artists.     Of  these  we  may  make  mention  of  Giorgio 
Fasari,  the  Historian  of  the  Florentine  School,  who  was 
much  employed  by  the  Pope  at  Rome,  as  well  aa  by  the 
House  of  Medici  at  Florence ;    Lazzaro   Vatan^  hit 
brother;  Marcello  Venusti,  who  also  settled  at  Rome; 
Rossi,  or  (as  he  was  called  from  the  name  of  his  patron) 
Rossi  dd  Scdviaii ;  Marco  da  Pino,  who  lived  chiefly  at 
Sienna ;   Jacopo  Carucci,  {alias  Pontormo^)  of  whoa 
Michael  Angelo  is  said  to  have  prognosticated  greater 
talents  than  he  ever  lived  to  display ;  Rhidolfo  Gkk' 
landaio,  descendant  of  the  master  of  Michael  Angelo; 
and  Pierino  del  Vaga,  a  native  Tuscan,  who  bMM 
the  pupil  of  Rafiael.     We  see  the  remains  of  Michad 
Angelo's  style  kept  up,  though  in  a  still  lower  state  of 
degradation,  in  the  works  of  the  pupiFs  of  these  nM% 
such   as  were  Angiolo   Bronzino^  Jacopo  dd   Coak^ 
Alessandro  AUori,  Zuccaro,  &c. 

With  regard  to  colouring,  we  cannot  trace  many 
symptoms  of  improvement  until  the  days  of  Cifdi  and 
Pagani,  about  the  end  of  the  XVIth  century.  Cigdli 
was  a  Poet  as^  well  as  a  Painter  and  Musician,  aad 
certainly  succeeded  in  introducing  a  greater  sofUie» 
of  manner,  and  higher  brilliancy  of  colouring,  thai 
the  Florentines  had  hitherto  been  accustomed  to  wtt. 
We  may  say,  indeed,  that  this  taste  accorded  better  witk 
the  feelings  of  the  Age  in  regard  to  these  matters,  at 
a  time  when  the  bouqust'like  Paintings  of  Barocciovcn 
generally  rising  into  fashion  throughout  Italy.  It  was 
then  that  colouring,  not  expression,  became  the  chief 
object  of  the  Artist. 

Great  skill  with  regard  to  the  management  of  colour  Cab 
appears  in  the  works  of  another  master  of  that  daj, 
namely.  Carlo  Dolce,  who  attained  high  reputatioo, 
and  had,  like  other  great  artists,  his  scholars  and 
imitators.  There  was  now  no  longer  a  demand  for 
large  Paintings  as  formerly  in  fresco,  by  means  of  vhick 
the  Heroic  style  of  Painting,  if  it  may  be  so  called,  had 
been  created  and  fostered  from  its  birth  ;  they  weiecssd 
Pictures  that  were  chiefly  sought  ader  by  the  wealtl^. 
Yet  Francischini,  Jacopo  Einpoli,  Giovanni  di  8.  Gfc- 
vanni,  who  belong  to  this  period,  are  respectable  names 
even  among  the  Painters  of  larg^  works,  or  cpere  H 
machina,  as  they  are  called. 

After  Uie  middle  of  the  XVIIth  century  a  rich  aail^ 
harmonious  style  of  colouring,  and  the  more  pleasio^'*^ 
graces  of  Art,  were  brouglit  more  and  more  into  fasLioi* 
Pietro  da  Cortona,  who  came  to  Florence  from  that  citj»  M 
which  gives  him  his  name,  was  engaged  in  the  deooratioa  C«* 
of  the  Pitli  Palace ;  and  this  public  employment  alone  was 
enough  to  give  currency  to  the  style  which  he  introduced  at 
Florence.  Of  succeeding  Florentines,  none  attained  aaoit 
celebrity  than  Gio.  Bat.  Cipriani,  a  name  well  known  iacjii 
England,  both  by  his  Pictures  and  the  engravings  made 
afler  them  ;  elegance  and  beauty  are  their  chief  charao- 
teristics,  and  we  see  nothing  of  the  original  greatness  of 
manner  that  once  so  proudly  distinguished  this  School  jys 
The  present  Academy  of  Florence  oflfers  no  remaikable  A 
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ns  of  fityle  and  manner ;  but  its  professors  are 
|1  to  those  of  Rome  or  Bologna,  or  Venice,  and 
their  designs  in  that  rlramalic  fashion  which 
iid  now  lo  be  conimon  iu  all  parts  of  Europe. 
jteFesting  Historical  collection  of  Pictures*  illus- 
le  difterent  masters  of  Florence^  and  all  the 
f  their  line,  is  preserved  in  Iheir  establishment 
ty. 

Roman  School, 
Oman  School  comprises  an  extensive  variety  of 
\  all  the  Painters  of  eminence,  from  all  parts  of 
Sre  attractetl  in  siiccessioii  by  Papal  patronage 
^mat  City.  But  the  Roman  manner,  properly 
^  is  that  of  Raffael  und  his  followers.  With  him, 
,  we  commence  its  history, 
^o  Hanzio  da  Urbino  was  born  in  the  year 
s  first  studied  Painting  under  his  father^  Sanzio, 
le  artist,  a  specimen  o^  whose  style  is  still  pre- 
br  the  inspection  of  the  curious,  in  the  Brera  at 
He  next  was  placed  under  the  tuition  of  an 
great  merit,  Pietro  Perugino,  but  he  sioon  ex- 
I  ma.ster  :  Pietro,  indeed,  only  sought  to  g^ive  a 
faithful  copy  of  Nature  as  she  presented  her- 
He  the  ardent  genius  of  his  pupil  aimed  at  a 
mn  from  the  observation  and  selection  of  her 
les  only»  Leaving"  Perugino,  Raffael  paid 
to    Florence,    where    the    first    objects    that 

his  attention  were  the  works  of  Massaccio, 
Jhurch  del  Carmine;  from  these  he  began 
re  a  little  of  that  taste  for  the  antique,  which 
Is  so  much  distinguished  his  character :  and 
1^  says  Mengs,  we  find  him  **  laying  aside 
of  broken  and  short  folds  of  his  late  master/* 
bnd  visit  to  Florence,  he  seems  to  have  been 
aken  with  admiration  of  the   style   of  Michael 

and  the  new  insight  into  the  nature  of  his 
th  he  derived  from  the  view  of  that  great  mas- 
ks, taught  him  how  necessary  it  was  to  abandon 
lianical  manner  which  had  distingtiished  all  the 
\  the  last  Age.  He  is  supposed  also  to  have 
reat  advantage  as  to  his  views  in  Painting,  from 
aintance  which  he  then  formed  with  the  cele- 
^a.  Bartolomeo  di  S.  Marco. 
Dg  returned  to  Urbino  he  Roon  made  known  his 
» and  discovered  his  new  taste  ina  Painting  of  the 
pn  of  our  Lord,  painted  in  a  ChapeL  He  was 
in  that  account  by  his  uncle>  Bramante,  to  go  to 
^he^e  he  was  commissioned  lo  paint  in  the  new 
lit,  called  Di  Borgia^  or  DcMa  Segnaiura,     He 

rin  (according  to  different  writers)  by  the  four 
the  ceiling,  in  which  he  still  preserved,  as  is 
tervable,  much  of  the  style  of  Father  Bartholo* 
Ilis,  however,  pleased  so  much,  that  the  Pontiff 
jihe  Paintings  of  tlie  other  Painters  who  had 
upon  the  walls  to  be  cancelled,  not  being  able 
i  m  competition  with  Raffaeb  He  began, 
^  lo  paint  one  of  the  walls,  representing  the 
*inf  the  Doctors  of  the  Church,  or,  as  it  is  gene- 
let!,  the  Painting  of  Theology,  with  the  Trinity 
ind  with  the  Patriarchs  intermixed  with  other 
bd  Angels.  The  time  in  which  he  livedo  and  tlie 
^erience  of  his  age,  which  could  not  be  more 
^ty-five  years,  made  him  renew  the  ideas  of 
i,  fi-om  whence  he  drew  the  rays  of  light  in 
Icf,  and  there  strung  Angels  and  Cherubims, 
tr  simil  ar  exiravaganc  i  es*     Al  1  the  parts  of  th  itt 


Painting  aire  done  with  the  highest  attention,  and  one  R^tnin 
sees  that  he  began  with  the  right  side,  and  terminated  ScbwU 
by  the  oppOi?ile.  The  parts  which  are  towards  the  first  *^^'\''*^ 
side,  one  observes  to  be  dry,  painted  therefore  with  dili- 
gence, and  well  impasted  with  colours  ;  scarce  any  thing 
is  retoucheil,  and  it  is  there  one  discovers  the  taste  of  . 
Father  Bartholomew,  One  sees  that  all  ihe  parts  are 
taken  from  NaUire  ;  that  is,  copied  from  designs  done 
from  Nature ;  bvit  the  more  the  work  ad  vane  en,  the 
more  one  beholds  the  successive  progress  of  his  good 
style,  and  one  discovers  also  that,  surmounting  every 
timidity,  he  worked  with  more  liberty,**  Raphael 
MengSj  Remarks  071  the  iStyk  of  Raphad. 

These  remarks  are  valuable,  as  coming  from  one  who 
was  himself  a  very  distinguished  Painter,  and  one  tlie 
greater  part  of  whose  early  years  had  been  consumed  in 
constant  and  unremitting  study  of  these  works,  so  that 
no  writer  could  be  more  competent  to  give  an  opinion 
upon  them*  The  father  of  R,  Mengs,  indeed,  is  said  to 
have  obliged  him  to  copy  some  of  the  Pictures  by  Raffael 
in  the  Vatican,  no  less  than  twenty  several  times.  We 
must  here  obser\%  and  the  observation  will  be  easily 
allowed  by  all  who  arc  familiar  with  Volpato*s  engrav- 
ings of  tliese  subjects,  that  the  Jiorgo  Incendiaio  dis- 
plays some  liUle  approximation  to  the  style  of  compo- 
sition and  design  before  mentioned,  as  peculiar  to  the 
Florentine  School,  and  the  imitators  of  Mit:hael  Angelo : 
but  in  the  rest  of  the  noble  works  which  »dom  the 
Sianzc  di  RqffacUo,  we  trace  the  gradual  formation  and  ,^ 

introduction  of  that  new  and  peculiar  style,  which  was 
from  this  day  to  become  the  pattern  of  the  Roman 
School.  Perhaps  the  School  of  A  them,  in  fi-esco,  and 
the  canvass  Picture  of  the  Tramjigiirationy  may  be 
quoted  amongst  the  most  illustrious  and  most  perfect 
specimens  :  but  in  every  figure  that  comes  from  the 
hand  of  Raffael,  we  mark  that  happy  combination 
of  grace  and  expression  with  dignity  of  fonn  and 
manner,  which  has  raised  him  to  a  reputation  un- 
Cf|ualled  by  any  succeeding  master.  The  Carfoons  are 
familiar  to  all  people  in  England,  and  alford  us  an 
admirable  idea  of  the  true  Roman  manner  of  design. 

Raifacl   was  assisted  iu   his  fi-esco  Painting  in  the  .^ 

Vatican  by  a  numerous  band  of  scholars  and  tbllowers ;  ^^ 

they  executed,  indeed,  from  his  designs,  the  greater 
part  of  the  works  which  boast  his  name.  Raffael  and 
his  style  now  became  the  fashion  of  the  day,  though 
in  some  sort  a  rivalry  existed  between  him  and  the  still 
greater  Michael  Angelo ;  and  sometimes  a  good  deal 
of  acrimony  was  displayed  by  their  respective  partisans. 
But  all  this  tended  to  the  general  advancement  of  the 
Art ;  for  upon  the  capture  of  Rome  by  the  troops  of  the 
Emperor  CImrles  V.,  the  scholars  of  Michael  Angelo, 
and  those  also  of  Raffael,  who  were  far  more  numerous, 
flying  thence  were  dispersed  over  all  parts  of  Ilaly^  and 
carried  with  them  and  disseminated  the  various  principleB 
of  Art  which  they  had  imbibed  from  these  two  master- 
spirits of  the  Age,  Thus  Pippin  or  Giitlio  Romano^  as  Hit  p«pil«, 
he  is  called,  returned  on  this  occasion  to  his  native 
place,  Mantua,  where  he  set  up  a  School  of  design, 
aft.er  the  fashion  of  his  master  Raffael ;  Benvejtuto 
TUi,  or  II  Garofaio,  did  the  same  at  Ferrara ;  Gaw 
denzio  Ferrari^  again,  at  Milan  ;  Pdhgrinoda Modena, 
again,  at  that  city ;  BagnaatDaUo  at  Bologna  ;  Penni^  1^  giU 

(11  FaUore^    the  steward   of  Raffiiel,)    with    PoUdoro  Jtm 

Caravaggio  and  Per  in  del  Vaga^  also  taught  the  RaA 
faelesque  style  at  Naples ;  and  the  last-named,  who  finally 
took  up  his  residence  at  Genoa,  communicating  anew 
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MntSflg.  spirit  to  the  aortists  of  that  wealthy  place.  There  were 
others,  again,  of  his  pupils  and  followers,  who  continued 
their  residence  at  Rome,  chiefly  employed  in  fhririiiog 
many  imperfect  works  of  Raflfael,  who  was  carried  off 
by  death  at  the  early  age  of  thirty-seren ;  nor,  indeed, 
did  they  ever  feel  the  want  of  engagements,  while  those 
were  yet  living  who  had  known  thenr  master's  merit 
Of  this  class  were  Rt^aeUo  del  ColU,  Twnoiheo  deOa 
Ftte,  Vincmiio  da  S.  Gwnffnano,  Vinoenzio  Pagans 
and  Giovanni  da  Udine  ;  the  last-named  being  chiefly 
celebrated  for  his  skill  in  designing  the  arabesqne  style 
of  decoration,  or  cinquicento,  as  it  has  been  called ;  a 
taste  for  whidi  had  been  introduced  by  Rafiael,  being 
chiefly  formed  upon  the  antique  remains  discovered 
in  the  Baths  of  Titus. 

As  the  taste  of  succeeding  Popes  varied  one  firom 
the  other^  and  as,  in  addition  to  this,  there  was  an  ever 
restless  spirit  of  intrigfue  amongst  those  by  whom  the 
Popes  were  surrounded,  it  is  not  to  be  supposed  that 
the  followers  of  Rafiael  always  maintained  their  ascen- 
dancy, or  were  constantly  the  subjects  of  exclusive 
patronage.  First  Giulio  Romano,  and  then  Perino  dd 
Vaga^  had  been  promoted  to  the  great  object  of  pro- 
fessional ambition  at  that  day,  namely,  the  superinten- 
dence of  the  works  carrying  on  at  the  Vatican.  Af^er 
these  came  Daniel  di  VoUcrra,  the  scholar  of  Midiael 
Angelo,  who  introduced  again  the  Florentine  style; 
while,  af^er  a  few  years,  the  Rafiaelesque  manner  was 
revived  by  the  employment  of  FrederitX)  Zuccaro. 
Though,we  must  confess,  this  last  was  but  a  very  feeble 
and  inefficient  artist,  yet  he  was  a  man  of  considerable 
influence  in  his  time ;  and  it  is  to  his  exertions  that  tlie 
Romans  are  mainly  indebted  for  the  establishment  of 
the  celebrated  Academy  of  St  Luke,  for  the  benefit  ef 
native  artists. 

The  next  work  of  importance  which  was  undertaken 
by  the  Popes,  namely,  the  ornamenting  the  interior  of 
St.  Peter's  with  designs  executed  in  Mosaic,  was  in- 
tnisted  chiefly  to  Florentine  artists,  who  thus  became 
once  again  in  fashion.  There  were  also  Schools  of 
Painting,  of  considerable  reputation  at  the  beginning 
of  the  XVIIth  century,  established  at  Rome  by  Mu- 
ziano^  Raffaellino  da  Regioy  and  the  Cavalier  J Arpino ; 
and  these  too,  for  a  while,  exerted  an  influence  on  the 
public  taste,  and  claimed  a  share  of  popular  admira- 
tion. 

But  the  chief  and  most  splendid  novelty  which  ap- 
peared after  the  day  of  Rafiael,  was  the  brilliant  method 
of  colouring  adopted  by  Baroccio^  who  embellished 
the  Roman  manner  by  the  introduction  of  a  vivid,  one 
might  almost  say  a  spotted,  style,  united  with  some- 
thing of  that  graceful  mode  of  design  which  had  first 
been  seen  in  the  works  of  Corregio.  But  this  inge- 
nious and  deserving  artist  was  driven  away  from 
Rome  by  the  envy  and  jealousy  of  his  contemporaries; 
he  died  in  the  year  1612^  as  is  generally  supposed,  by 
poison. 
Cara?aggio.  3f.  A,  Caravaggio  also  obtained  great  success  at 
Rome  by  the  invention  of  a  new  style  :  his  peculiarity 
was  the  use  of  a  dark  background  to  his  figures,  which 
gave  them  a  strong  and  forcible  relief.  Great  was 
the  admiration  it  excited;  and  hence  he  had  many 
followers.  A  Flemish  artist,  by  name  HonthonU  or 
Gherardo  delle  NoUe,  and  also  MM,  Valentino^  and  S. 
VoueL^  both  natives  of  France,  painted  afler  the  fashion 
of  Caravaggio  with  gpreat  success  at  Rome. 

But  that  which  most  occupied  the  public  intention 
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at  the  beginning  of  the  XVIIth  century,  was  Uie  bo^ 
manner  of  design  adopted  by  the  family  of  the  Goroeal, 
at  Bolc^rna.     They  formed  themselves  after  the  purest  ^ 
principles  of  Nature,  in  opposition,  as  it  were,  to  the  ^ 
Classic  styles  of  Rafiael  and  Michael  Angelo ;  and  as  tiiey 
gave  grreat  force  and  expression  to  their  Pictures,  they 
succeeded  in  rivalling  the  most  admired  prodoetions  gf 
the  previous  century.     This  new   manner  was  fiist 
shown  to  the  Roman  PubJic  in  the  Paintings  executed 
for  the  Cardinal  Famese,  in  his    Palace,  whidi  is 
to   this  day  one  of  the  greatest  boasts  of  the  city. 
Being  once  known  and  approved  in  the  Papal  Metio- 
polis,  the  taste  for  their  style  soon  became  very  geaenl 
throughout  Italy  ;  and  the  magnificent  productions  of 
the  scholars  of  the  Caracci,  who  soon  followed  tiicfir 
master  to  Rome,  such  as  the  Aurora  of  Guido^  andtfat  Gs 
8t  Jerome  of  Domenichino,  sufficiently  attest  the  natnre  Dot 
of  their  success,   and  the  merit  of  their  iuveollf e  ^ 
powers. 

Lanfranc  of  Parma,  the  Painter  of  the  Cupola  d 
S.  Andrea  della  Valle,  and  Guercino,  the  Painter  of  the 
Aurora  at  the  Ludovisi  Palace,  illustrated  tins  pcriiNt 
and  contributed  many  specimens  of  their  skill  to 
adorn  the  Palaces  of  the  wealthy  Nobles  of  Robml 
Indeed,  at  no  time  were  there  more  men  of  genius  sad 
talent  attracted  to  that  city,  than  during  this  and  fhe 
succeeding  Age.  By  the  time  we  have  arrived  at  fbe 
middle  of  the  XVIIth  century,  we  find  the  nsmeiof 
Salvator  Rosa,  from  Naples ;  Claude  Lorraim  and  Br 
ahetmer,  from  Germany ;  Anton:  Tempedd^  fiom  Ho- 
rence ;  the  two  Pou^tu,  from  France ;  Vdaaqua^  fiom 
Spain  ;  and  Vandyke,  from  the  Low  Countries ;  all  of 
whom  )efl  behind  them  numerous  woriks,  which  0 
numbered  to  this  day  amongst  the  rarest  treasares  of 
Rome. 

Pietro  BerreiUni  da  Cortona,  a  Tuscan  by  bhth,  v«Mi 
the  next  person  who  may  be  said  to  have  had  aa  ia-  CrM 
fluence  on  the  taste  of  the  day.     He  came  into  ftvonr 
at  the  Papal  Court,  chiefly  in  consequence  of  his  inle- 
rcat  with  the  sculptor  Bernini;  an  able  artist  iahfa 
way,  but  who  may  be  said  to  have  introduced  moA 
the  same  sort  of  pleasing  difiusiveness  of  style  into  the 
Art  of  Sculpture,  as  his  protege  displayed  upon  the  cia- 
vass.     P.  Cortona  was  in  favour  under  the  reicns  of 
Urban  VIII.  and  Innocent  X.,  and  has  leR  a  ndkV^ 
cimen  of  his  taste  in  design,  in  the  celebrated  paiated 
ceiling  of  the  Barberini  Palace  at  Rome.     He  died  in 
1670  5  and  we  may  mention  as  one  of  his  l^***^^®^^^^**" -^t 
the  name  of  Ciro  Ferri, 

Contemporary  with  him,  and  superior  in  merit,  though 
less  the  favourite  of  fame  and  fashion,  was  Andna  ^ 
Sacchi,  a  man  of  undoubted  genius,  an4  who  would, 
if  duly  patronised,  have  shed  more  honour  and  lartie 
on  the  declining  days  of  the  Roman  School  than  in} 
other  Painter  of  this  period.    We  must  look,  however, 
to  still  more  degenerate  days,  when  his  pupil,  Caih  ^ 
Maraiia,  as  was  the  case  a  short  time  afterwards,  be- 
came the  leader  of  the  public  taste,  and  the  idol  rf 
the  profession.       The   style   of   this    master  is   ■»• 
gularly  heavy  and  dull ;  and  yet  towards  the  end  of  the 
XVIIth  century,  at  which  we  are  now  to  consider  cmfr 
selves  as  having  arrived,  he  was  regarded  as  the  bsst 
artist  in  Italy ;  many  of  his  Pictures  have  been  engrarrfi 
and  they  need  no  comment,  they  speak  for  themsdvcs. 

RqffdeUe  Meng8  succeeded;  a  native,  it  is  said,  rf  Jj 
Saxony^  but  who  was  naturalized  by  long  residence  at 
Rome,  and  stQl  more  so,  by  a  long  course  oi  Romaa 
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itadf.  H«^^^^B|  unwearied  dilif^ence*  ami  at  least 
so  far  descni^^^HBss^  though  he  Imd  no  kind  of  pre- 
tansicm  to  that  fireof  g:eniuH  and  orig:inaUty,  which  had 
formerly  been  supposed  necessarily  to  belong  to  one 
lltewii3  the  Jeadin*^  artist  of  Rome.  lu  hh  Pictures, 
however,  he  exhibited  great  delicacy  and  elegance  of 
colour ;  nor  was  his  design  void  of  grace ;  but  beauty 
rather  than  greatness  of  manner  was  his  ahii,  and  in 
this  he  was  succes«fuL  The  traveller  in  Italy  will  re- 
member his  Paintings  in  the  Villa  Albani.  Pompttio 
Baitoni  was  an  artist  of  the  same  stamp,  though  timch 
his  inferior ;  and  the  miMiern  School  of  the  present  day 
is  generally  formed  aftfr  the  same  fashion.  Caniuccini 
is  perhaps  the  most  eminent  amongst  its  disciples, 

Feneiian  SchooL 

Under  the  title  of  the  Venetian  School  are  generally 
comprehended  all  those  artists  who  flourished  in  the 
territories  of  the  Venetian  Republic  on  trrra  firma^  as 
well  as  those  of  Venice  itseif.  If,  therefore,  we  were  to 
enter  into  every  branch  of  Historical  research  to  which 
we  might  be  led  in  this  wide  field,  we  should  wander 
amidst  early  details  of  various  incipients  in  Art,  amon^ 
numerous  petty  States,  which  would  be  viewed  with  little 
or  DO  interest*  We  may  observe^  therefore,  that  as  the 
Vetietian  School  dates  all  its  splendour  and  fame,  and 
most  of  its  distinguishing  characteristics^  from  the  days 
ef  the  great  Titian,  the  contemporar)^  of  Raffael  and 
Michael  Angelo,  the  foimders  of  the  Schools  of  Rome 
and  Florence,  its  real  History- commences  with  him.  Lest 
we  seem  to  pass  over  this  peiiijd  too  lightly,  we  will 
just  remark,  that  a  taste  for  Art  had  even  before  his  day 
displayed  itjielf  in  these  parts;  that  at  Vicenza  and 
Verona  we  find  the  names  of  Ltherale^  II  Martscalm^ 
Merone,  Montana;  at  Bassano,  some  of  the  earlier 
artists  of  the  family  of  Da  Ponte ;  while  at  Padua  a 
llunous  School  was  formed  by  Squareionff  where  no  less 
» parson  than  Andrea  Mante^m  received  his  education, 
tVBO  was  largely  and  honoural>ly  employed,  both  by  Pope 
Innocent  VIIL  at  Home^  and  by  the  reigning  family 
at  Mantua,  In  Venice  itself,  too,  even  at  this  early  period, 
we  find  Giovanni  and  Gentih  Beilini,  and  FiUort  Car- 
paccio,  exhibiting  great  diligence  in  the  prosecution  of 
the  Art,  and  exciting  the  public  attention  by  their  efforts. 
The  Government  indeed  thought  it  of  such  consequence 
to  encourage  the  School,  that  it  purchased  for  it  the 
secret  of  the  newly  discovered  Art  of  Painting  in  oil,  or, 
to  speak  more  correctly,  the  improved  method  of  Paint- 
iDg-  in  oil,  which  had  been  brought  from  Flanders  by 
AnioneUo  di  Meuina  ;  and  a  specimen  of  his  painting 
made  for  this  purpose,  is  now  preserved  in  one  of  the 
public  buildings  at  Venice,  Of  the  style  of  design 
adopted  in  this  day,  we  have  before  spoken,  and  have 
OFnly  to  add,  that  it  is  remarkable  that  even  at  this  early 
period  the  attention  of  the  Painters  was  directed  more 
especially  to  the  improvement  of  their  system  of  colour- 
ing*, tlian  to  the  other  points  of  excellence,  and  in  that 
respect  they  were  already  advanced  far  beyond  any  of  the 
other  Italian  professors.  It  would  be  unjust,  however, 
to  pass  in  silence  the  merits  of  so  great  an  artist  as 
Giorgione,  the  pupil  of  Bdlhti,  who  in  the  course  of  a 
s^hort  life  attained  to  such  a  degree  of  perfection  in 
colouring,  as  excites  tlie  highest  admiration  even  at  the 
present  day.  He  is  said  to  have  been  the  first  artist 
who  introduced  the  fashion  of  decorating  the  exterior 
of  houses   with    painted    figures ;     and    some 
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specimens,    traditionally  asmgned   to  him,  were    till 

within  these  few  years  to  be  seen  at  Venice :  one  or 

two  of  them  were  engraven  by  ZanoUi.     As  the  easel  '^''^"v^"^ 

Pictures  of  Giorgione  were  very  few,  it  is  rarely  that  we 

meet  with  his  works  in  the  cabinet  of  the  amateur.     He 

died  at  the  age  of  thirty-two,  just  when  Titian   was  Titian, 

advancing  to  the  zenith  of  his  reputation.    The  length 

of  this  last-named  Painter's  life,  for  he  lived  ninety-nine 

years,  greatly  contributed   to    his   advancement  of  the 

Art  at  this  early  period.     Titian  died  a,  x>.  1576, 

"Titian  displayed  much  of  the  beau  idexil  even  in  his 
colouring,  and  though  his  design  possesses  much  of 
dignity  and  expression,  yet  it  was  in  this  he  chiefly 
excelled,  aiwl  to  the  perfection  of  which,  rather  than  of 
any  other  branch  of  practice,  that  his  attention  was 
chiefly  directed.  He  knew  peHectly  well,  from  having 
made  it  the  object  of  his  study,  the  characters  and 
degrees  of  each  colour,  as  also  tlie  proper  place  in  which 
to  apply  them.  Tlie  science  of  placing  a  red  cloth  in 
preference  to  a  blue  one,  is  not  so  easy  as  is  imagined; 
and  this  is  what  Titian  understood  in  the  highest  per- 
fection. He  likewise  very  well  knew  the  harmony  of 
colours,  wliich  is  in  part  ideal,  and  which  one  sees  not 
in  Nature,  if  it  be  not  first  comprehended  in  the  Ima* 
gination."     Raphael  Mengs,  p.  iv.  ch.  v. 

The  Portraits  painted  by  Titian  (or  Fecellt)  are  now 
regarded  as  the  most  masterly  examples  of  skill  in  that 
department  of  the  Art.  His  Historical  compositions  are 
some  of  them  of  a  rank  scarcely  inferior  ;  and  such  was 
his  universality  of  talent,  that  even  when  he  turned  his 
pencil  to  Jjandscape  Painting  he  succeeded  in  that  also. 
As  a  strong  proof  of  the  esteem  in  which  he  was  held  at 
Venice,  even  during  his  lifetime,  we  may  relate  that  he 
was  by  a  public  decree  of  the  State  exempted  from  taxa- 
tion ;  and  this  honourable  fact  atFords  us  evidence  enough 
of  the  generous  ardour  with  which  the  Arts  were  at  this 
day  encouraged.  That  a  Prince  should  become  a  patron, 
is  no  more  than  natural  from  the  feelings  of  the  individual; 
but  that  a  Republic  should  publicly  reward  talent  of  this 
description,  is  attributable  only  to  motives  of  the  most 
enlightened  and  exalted  iiberality.  Titian  had  several 
brothers  w^io  also  followed  the  profession,  and  w^hose 
names,  and  consequently  their  works,  are  sometimes 
improperly  contbunded  with  his.  The  scholars  of  Titian  Hii  PapiliJ 
and  imitators  are,  however,  of  more  consequence  to  our 
inquiry.  Of  these  Jac,  Robusti,  better  known  under 
the  nickname  of  Tintoreit/},  (the  dyer,)  stands  first  in  Tiutorcttck. 
point  of  eminence.  The  object  at  which  he  aimed  was 
one  that  required  no  ordinary  boldness  of  mind  to 
attempt;  it  was  nothing  less  than  to  unite  the  noble 
skill  of  design  of  Michael  Angelo  with  the  rich  and 
graceful  colouring  of  his  master  Titian,  and  he  has  to  a 
certain  extent  at  least  succeeded  in  his  aim.  It  is  indeed 
chiefly  by  the  general  air  of  greatness  of  style  in  his  com- 
positions, that  his  Pictures  may  be  easily  distinguished 
from  those  of  other  masters  of  the  Venetian  School. 
But  let  it  be  observed,  that  the  easel  Pictures  by  this 
master,  which  usually  find  a  place  in  every  coUection 
throughout  Europe,  will  serve  to  give  a  very  feeble  idea 
of  the  powers  of  his  mind ;  it  is  at  Venice  alone  that  the 
connoisseur  is  enabled  to  form  a  due  estimate  of  the 
merits  of  Tintoretto,  He,  too,  had  his  scholars  and 
followers,  amongst  whom  may  be  reckoned  not  only 
many  Venetians  but  also  Roihenamer  of  Munich, 
Martin  di  Fos  of  Antwerp,  and  several  other  north 
eountrymen. 
Nexi   in    point  of  reputation    stands    J*.    CagUtirU 


1 


476 


P  A  I  NT  IN  a 


P«olo 
Veronese, 


Bmmuio. 


PaIbs 


Paintiog.  or  Paul  Veronue  as  he  is  more  usoally  called*  for 
^  his  residence  was  at  Verona.  His  style  is  more  brilliant 
and  diyersiiied  in  point  of  colouring  than  even  that  of 
Titian ;  but  he  possesses  none  of  the  gpreatness  of 
design  belonging  both  to  him  or  to  Tintoretto.  The 
same  air  of  ease  and  profusion  which  distinguish  his 
system  of  colouring,  are  seen  to  pervade  the  character  of 
his  design ;  all  that  comes  from  his  pencil  is  rich,  har- 
monious, and  free.  He  may  be  easily  discernible 
amidst  all  the  other  leading  masters  of  this  School,  by 
the  intrusion  into  his  composition  of  a  black-faced  Moor, 
or  a  Venetian  nobleman  or  lady,  or  a  dog ;  all  of  which, 
though  introduced  in  direct  contradiction  to  common 
ideas  of  propriety  and  truth,  yet  in  his  hands  are  so 
admirably  managed,  as  never  to  appear  unpleasing  or 
unnatural.  The  FarinaiU  Bruiaaorci  and  their  School, 
the  family  of  Del  Moro^  were  amongst  his  best  scholars. 
We  may  add  the  name  too  of  BatiUa  Zdotti,  who 
perhaps  approached  the  nearest  to  his  manner  of  any, 
and  whose  Pictures  are  often  confounded  with  his. 

Jacomo  da  Ponte,  or  J,  Banano  as  he  is  more  com- 
monly called,  together  with  his  brothers  and  his  sons, 
formed  a  large  School  at  the  city  of  Bassano.  They  all 
painted  much  in  the  same  manner,  that  is,  with  dark 
backgrounds  and  sharp,  cutting  lights;  but  it  must 
be  allowed,  that  from  this  practice,  combined  with 
the  Venetian  mode  of  colouring,  resulted  the  most 
harmonious,  rich,  and  mellow  effects  that  can  be  pro- 
duced on  canvass.  Bassano,  in  fact,  seized  upon  a 
species  of  efiect  which  is  sometimes  to  be  remarked  as 
produced  in  this  fashion  in  one  or  two  Pictures  of  Titian ; 
and  building  a  manner  upon  these,  perhaps,  almost  acci- 
dental examples  of  his  master,  appropriated  and  made 
it  his  own.  Other  illustrious  names  besides  these  are  to 
be  found  among  the  scholars  and  imitators  of  the  great 
Titian,  such  as  PariiBordone^  II  Pordenone^  {A.  Licinio^) 
Banifazio^Andr.  Schiawme^Alen^  Bonvidno^  (or MortUo 
di  Bmcia^  who  also  had  his  School  at  that  city.  In  the 
following  century  an  inferior  race  sprang  up;  still, 
followers  of  Titian,  still,  admirable  colourists,  but  be- 
traying both  in  the  principles  on  which  their  system  of 
colour  is  conducted,  as  well  as  in  their  general  design 
and  conception,  that  littleness  of  mind  which  always 
belongs  to  the  imitative  class.  Of  these,  Palma  the 
younger  may  be  mentioned  as  having  attained  the 
highest  reputation.  We  might  add  the  names  also  of 
some  other  Painters  not  unknown  to  fame,  and  who 
owed  their  success,  in  great  measure,  to  their  happy 
method  of  combining  with  the  peculiarities  of  this 
School  some  of  the  novelties  of  style,  which  we  have 
elsewhere  said  became  fashionable  in  the  course  of  the 
XVIIth  century  throughout  Italy.  Such  were  CarUa- 
rini  and  Tinelli  at  Venice ;  Dario  Varotari  of  Verona ; 
and  Alenandro  Varotari^  or  //  Paduannino^  a  name 
which  he  attained  from  his  School  being  removed  to 
Padua,  where  it  became  one  of  the  most  celebrated  of 
the  day ;  in  saying,  indeed,  that  Pielro  Liberi  was  one 
of  its  ornaments,  its  excellence  is  sufficiently  proved. 

In  the  XVIIIth  century  we  find  few  names  of  any 
great  account  among  the  Venetian  Painters ;  yet  those 
who  attempted,  after  their  fashion,  to  redeem  the  lost 
fame  of  the  School,  chiefly  showed  their  talent  in  the 
same  line  as  their  predecessors,  namely,  in  the  art  of 
colouring.  G.  B.  Piazzetta  and  his  scholar  Tiepolo^  as 
well  as  Sebastiano  Ricci  painted,  it  must  be  admitted, 
though  not  in  the  great  style,  yet  with  much  spirit  and 
beauty.    And  no  individual,  certainly,  ever  contributed 
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to  make  the  scenes  of  his  native  city  more  fiuniliar  to  the 
eyes  of  the  rest  of  the  world,  than  the  last  gr^at  Painter 
of  Venice,  Antonio  Canal,  (or  CanaleUL)  His  richneai  of ' 
tone  and  colour  in  his  best  Pictures  stands  unriiraUcd^ 
in  its  way:  nor  does  he  deserve  less  praise  for  the 
decision  and  firmness  of  his  touch.  There  are  two 
of  his  followers,  Marieschi  and  Guardt^  whose  Pictnm 
are  sometimes  sold  under  his  name ;  but  those  of 
the  former  may  easily  be  known,  by  their  timidity  of 
touch,  and  heaviness  of  colour  ;  those  of  the  latter,  by 
his  firequent  use  of  hard  lines,  to  give  precision  to  his 
buildings  and  figures,  resembling  the  marks  in  pen  and 
ink  sketches. 

School  of  Bologna, 

The  works  of  Francesco  Francia,  a  contemporary  of  A 
Raffael,  will  always  be  the  subject  of  great  admiratiM 
with  the  amateur  who  pays  a  visit  to  the  city  of  Bologna, 
and  not  less  so  because  he  will  seldom  have  heard  the 
name  before ;  nor  will  he  less  admire,  perhaps,  those  of 
Ramenghh  (or  Bagnacavallo,)  a  pupil  of  Rofiael,  sad 
the  frescoes  of  Pellegrini  Tibaldi,    This  last  was  then 
pupil  of  Michael  Angelo,  and  one  who,  had  he  peno- 
vered  in  the  Art  of  Painting,  might  have  risen,  if  we  miy 
g^ess  by  what  he  has  lefl  behind  htm,  to  the  highot 
possible  eminence.     He  certainly  possessed  a  great  port 
of  the  sublime  conception  of  his  master,  while  st  tbe 
same  time  he  had  the  taste  and  sense  to  avoid  Ui  e^ 
travagancies :   he  is  usually  called  II  Miehad  Angit 
rifomiaio.     He  was  also  an  Architect,  and  designed  the 
Cathedral  of  Milan  aAer  a  semi-gothic  fashion. 

Primaticcio  and  Nicolo  del  Ahate^  ivho  aHerwoRli 
lefl  their  country  to  prosecute  their  fortunes  under  tk 
French  Courts  also  belong  to  the  early  days  of  the  School 
of  Bologna.     But  this  city  owes  its  chief  fame,  as  is  ireB 
known,  to  the  family  of  the  Caracci,  who  began  in  IhelliC 
XVIIth    century  to   attract  universal   attention,  tad 
finally  gave  the  law  to  the  rest  of  the  Italian  Fkinkni 
The  style  they  introduced  was  formed  from  the  stodj 
of  Nature ;  and  in  this  respect  is  opposed  to  the  mom 
learned  and  Classical  manner  of  Raffael  and  M.  Angelo, 
which  hitherto  had  been  in  the  highest  repute.    It  woi 
not,  however,  pure  Nature  which  they  cufltivated,  bot 
rather  Nature  assisted  by  all  the  picturesque  sdepce 
which  had  been  brought  to  light  by  the  sagadty  of 
the  preceding  Ages :  for  the  example  of  each  of  tbe 
more  eminent  of  their  predecessors  was  recommesded 
in   the  instructions  which  the   Caracci  g^ve  to  tbeir 
pupils.     Ludovico  Caracci  (whose  Picture  of  his  Amily 
is  now  to  be  seen  in  the  Library  at  Christ  Chureh, 
Oxford)  was  the  first  to  commence  this  new  era  of  the 
Art ;  but  he  was  ably  supported  by  his  cousins  Jgoitisa 
and  Annibale,     It  was  from  their  benches  came  the 
most  distinguished   Painters  of  this  Age,  and  to  the 
truth  of  the  principles  which  they  inculcated  we  ose 
some  of  the  most  brilliant  specimens  of  Art.    Domed'  Does 
chino^  the  Painter  of  the  famous  Communion  of  SL  ** 
Jerome  ;  Guido,  the  Painter  of  the  Aurora  in  the  Roe-  C* 
pigliosi  Palace  at  Rome ;  Albania  the  graceful  Pamtcr  of  Aba 
women  and  children  ;  Lanfranc^  a  Painter  of  frescoes  Lsfa 
and  oiyere  di  machinOy  as  they  are  appropriately  tenned 
in  Itdy ;  all  these  were  the  scholars  of  the  Carsoci, 
and  from  the  wonderful  talent  they  exhibited,  were  soon 
called  to  share  the  patronage  of  the  Papal  Court  st 
Rome.     Once  established  there,  they  too  had  severally 
their  Schools  and  their  scholars,  and  contributed  in  their 
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turn  U>  form  a  fresh  supply  of  vi^^orous  artists,  and  carried 
'  dowD  to  a  third  generation  the  prijiciples  of  the  School 
of  the  Caracci, 

Guercino  was  a  native  of  Cento  near  Bolog-na,  but  it 
fa  not  known  ihut  he  ever  studied  ujtder  tlie  Caracci » 
though  his  manner  ajiproaches  so  near  to  theirs,  that 
(as  he  was  their  contemporaf)')  it  lias  often  heen  so 
eiiijpected.  Hi.s  particularity  of  style  ehieHy  lies  in  an 
happy  method  of  scattering'  and  interchan[Tiri«r  his 
lig-ht,  and  slid  preservinf^  his  harmony.  In  his  design 
there  is  a  grace  that  approaches  somedmes  nearly  to 
that  of  Ouido;  hut  he  is  generally  very  faulty  in  the 
drawiniij  of  the  hands  and  feet,  and  this  is  a  mark 
wherehy  his  Pictures  may  be  known.  Both  these 
masters  for  a  certain  period  of  their  hves  adopted  the 
fashionable,  and  then  novel  manner  of  Caravaggio,  by 
inlroducinjTr  a  black  background  in  order  to  force  out 
their  fig^ures. 

Some  of  the  School  of  the  Caracci  remained  behind 
at  Bologna,  and  attained  a  very  hi|^h  reputation,  which 
will  be  seen  to  be  amply  merited  by  their  works  re- 
maining at  this  day  in  that  city.  Among  these  may 
be  named  Tiarinit  L.  Spada,  Cavtdoner  and  II  Gobho  de* 
Caracci,  an  ei^ce  of  that  family,  a  Painter  of  fruits,  &c. 

Carlo  Clgnani  may  fairly  be  said  to  have  maintained, 
even  so  late  as  tlie  XVIIIlh  century^  something  of  the 
original  cliaracter  of  the  design  of  the  Caracci,  or  rather 
he  tbllowed  their  style,  such  as  it  became  in  the  hands 
of  Guido.  and  met  with  well  deserved  honours  as  a 
Painter.  Gioseffb  del  Sole  also,  and  PoA'iiffnaiii,  hud 
Schools  nnder  them  of  much  reputation.  In  the  next 
generation,  Francht\^chini  and  Crespi^  the  scholars  of 
Clgnani,  were  the  most  in  repute.  And  even  at  this 
day,  wliile  we  notice  a  very  curious  and  valuable  series 
of  Bolognese  Paintings  in  the  Academy  at  Bologna,  we 
must  not  forget,  that  there  are  also  many  living  pro- 
fessors of  the  Art  of  considerable  talent,  still  zealously 
pursuhig  the  great  line  of  Historical  Fainting. 

Oiker  Italian  Sckooh, 

In  the  valuable  history  of  the  Italian  Bchoo!s  by  the 
Abbe  Lanzi,  the  account  of  no  less  than  fourteen  is 
historically  detailed  r  they  are  not,  liowever,  or  at  least 
ought  not  to  be,  reckoned  Schools  in  the  same  sense  in 
which  the  preceding  four  are  so  named.  He  gives  us,  in 
fact,  no  more  than  a  narrative  of  the  etforts  made  in  the 
prosecution  of  this  Art  by  the  other  chief  cities  of  Italy, 
but  in  which  no  general  style  and  manner  was  ever  pro- 
mulgated, nor  did  they  ever  give  tlie  law  in  Art  to  the 
rest  of  their  countrymen.  Of  these  the  History  of 
Parma  should  stand  first,  in  regard  to  the  merit  and 
reputation  of  its  Painters,  The  style  of  Corregioy  (or 
AUegri,)  the  great  boast  of  this  city,  was,  if  ever  such  an 
assertion  may  be  made  of  any  one,  purely  his  own.  His 
example,  however,  exerted  but  little  inilnence  on  others, 
and  his  style  was  soon  supplanted  by  the  introduction 
of  foreign  novelties. 

Corregio^s  style  is  the  favourite  theme  of  Raphael 
Menga,  nor  can  we  do  better  here,  perhaps,  than  quote 
the  following  passage  from  Ins  writings.  **  In  Corregio 
one  finds  a  spirit  mild  and  soft,  which  gave  him  an 
aversion  to  all  that  which  is  too  powerful  and  expres- 
sive,  and  made  him  choose  only  sucli  parts  as  were 
pleasing  and  tender.  He  began  to  study  almost  only 
the  imitation  of  Nature  ;  and  since  he  possessed  more  a 
graceful  and  pleasing  genius  than  a  perfect   one,   he 

VOL.  V. 


found  out  the  way  at  thebeir^inning,  by  means  of  unifor-      Other 
mity,  and  depriving  his  drawing  of  every  angular  and      Jt*hati 
acute  part.      He  drew  his  outlines  in  a  serpentine  man-       ^"^ 
ner.     In  general  his  design  %vas  not  too  just,  but  great     ^*^  ^ 
and  pleasing.*'  p,  11.  ch.  vi.     Mengsadds  a  remark  too 
which  is  not  void  of  a  certain  degree  of  sagacity,  namely, 
that  he  should  not  advise  any  artists  to  study  Corregio^ 
unless  they  felt  they  had  a   sensibility  like  his;  a  re- 
mark that  may   be   extended   to   many  other  cases  uf 
imitati«>n.     *'  VYhen  a  I'ainter/*  says  he,  "  in  the  mean- 
time that  he  invents  can  transform  himself^,  as  one  may 
say,  into  that  which  he  would  wish  to  imitate,  he  will 
imitate  well  ;  if  he  cannot,  it  will  always  be  better  to 
follow  that  whicli  he  feels  of  himself,**  i.  p.  67. 

Tlie  cliief  Paintings  by  €?nrregio  are  the  frescoes 
which  adorn  the  Cupola  of  the  Cathedral  at  Parma, 
and  that  of  the  Church  of  San  Giovanni,  at  the  same 
place  ;  there  are,  besides,  some  other  splendid  Paint- 
ings in  fresco  by  this  master  to  be  seen  at  Parma; 
as  to  his  easel  Pictures,  though  they  are  to  be  found 
scattered  through  all  the  great  collections  in  Europe, 
no  one  being  held  complete  without  such  u  specimen, 
yet  we  may  particularize  the  Royal  Gallery  at  Dresden, 
as  being  the  richest  in  this  respect,  and  possessing  his 
best  productions.  The  two  cabinet  pieces  placed  in  our 
British  National  Gallery  are  beautiful  in  themselves, 
but  too  small  to  give  any  j'l^t  idea  either  of  the  great- 
ness of  conception  which  distinguished  Corregio,  or  yet 
of  the  graceful  beauty  and  peculiar  fleshiness  of  his 
forms.  Of  this  master  perhaps  may  be  said  with  justice, 
that  he  combined  in  himself  more  of  the  qualities  re- 
quisite to  form  the  perfect  Painter  than  any  other  man 
upon  record. 

Farmegiano^  (or  Parme^ianino,  as  he  is  generally  Parmegiaao, 
called  in  Italy,)  though  inferior  to  Corregio,  was  in  some 
res])ects  an  inheritor  of  his  talent,  but  he  rather  carica- 
tured the  spirit  of  gracefulness  and  elegance  which  he 
studiously  sought  to  imitate. 

The  name  of  Lanfranc  deserves  a  place  here ;  for,  Laiifnnc. 
though  afterwards  a  Ibllower  of  the  Caracci  of  Bologna, 
his  style  was  first  formed  at  his  native  place  Parrna,  and 
chiefly  from  tiie  i  mi  tat  ion  of  the  works  of  Corregio. 
His  greatest  work  was  the  Painting  in  the  Cupoki  of 
St.  Andrea  delta  Vallc  at  Rome. 

The  great  boast  of  Sienna  is  Gianionio  Haz2i,  Scliool  of 
commonly  known  hy  the  name  of  Sudoma  :  his  easel  Siejina* 
Pictures  are  few  in  number,  and  therefore  his  name  is  5*«*"*'tii4. 
not  so  familiar  to  the  world  as  it  deserves  to  be  ;  where- 
ever  they  are  to  be  seen,  t!iey  will  always  be  acknow- 
ledged as  the  works  of  a  first-rate  master.  He  was  one 
of  those  artists  who  were  called  to  Rome,  and  employed 
by  the  Pope  in  adornifig  the  chambers  of  the  Vatican 
Palace,  and  whose  Paintings  w  ere  elFaced  by  order  of 
Julius  II.,  when  the  commission  to  paint  the  Slanze^  as 
they  are  called,  was  transferred,  on  account  of  his  ex- 
traordinary merit,  to  RafTaeL  There  is  a  fresco  Picture 
by  Sodoma,  in  the  cloisters  of  the  8t.  Caterina  at 
Sienna,  which  marks  him  as  being,  if  inferior,  neverthe- 
less inferior  to  Rafliiel  alone.  St.  Catherine  fainting  in 
the  arms  of  her  attendants  is  one  of  the  most  sviccessful 
pieces  in  point  of  expression,  simplicity,  truth,  and 
delicacy  of  feeling,  that  ever  was  produced. 

The  designs  of  his  scholar  Becaijiimi^  executed  in 
pi f Ira  i^mmessa  (or  marble  inlaid)  on  the  pavement 
of  the  Cathednd  at  Sienna,  are  also  conceived  iu  a  grand 
and  classical  style. 

Baldasar  Pentizi,  Architect  and  Painter,  as  well  as 
3q 
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Marco  da  Pino^  were  also  of  Sienna;  and  in  more 
raodem  times  we  have  the  names  of  Ccuolaniy  Scdim- 
bent,  and  Vanni,  A  series  of  the  Paintings  of  the  native 
artists  is  preserved  in  the  Academy  at  Sienna. 

Milan  first  became  celebrated  for  her  school  of  Art 
in  the  days  of  Leonardo  da  Vinci,  who,  as  was  before 
observed,  was  brought  hither  from  Florence  by  the 
order  and  under  the  patronage  of  the  Government,  and 
was  employed  here  as  Architect,  Civil  Engineer,  and 
Painter.  The  famous  Picture  of  the  Last  Supper,  in  the 
Refectory  of  S.  M.  delle  Grazie,  is  one  of  the  most  cele- 
brated compositions  in  the  world;  and  although  but 
faint  traces  are  left  of  the  original  work,  it  is  happily 
preserved  to  us  in  the  &ithful  engravings  of  Morghen 
and  others,  and  also  in  the  copies  made  by  the  Milanese 
scholars  of  this  great  man  :  of  him,  however,  we  have 
already  spoken  under  the  head  of  the  Florentine  School. 

Bernardino  Luino,  if  not  his  scholar,  is  at  least  the 
most  successful  and  the  best  of  his  imitators,  possessing 
indeed  so  much  of  original  talent  himself,  as  scarce  to 
deserve  the  name  of  imitator,  if  applied  to  the  servile 
fashion  which  it  commonly  describes.  Many  frescoes 
from  this  master  are  placed  in  the  Picture  Gallery  of  the 
Brera  at  Milan ;  but  there  are  some  still  finer  specimens 
of  his  talent  to  be  seen  in  the  Hotel  of  the  Croce  di 
Malta,  and  in  the  Church  belonging  to  the  village  of 
Sarono. 

Gaudenzio  Ferrari,  the  pupil  of  Raflael  at  Rome,  was 
also  a  Milanese,  and  formed  for  himself  a  School  of  his 
own,  upon  his  return  to  his  native  city.  Of  later  names 
which  do  credit  to  Milan^  we  may  mention  the  family  of  the 
Procaccini,  who  were  three  in  number,  Camillo,  Giulio 
Cesare,  and  Ercok :  and  in  the  beginning  of  the  present 
century  Appiani  was  living  at  Milan,  a  native  artist 
who  has  given  the  best  specimen  of  fiasco  Painting  in 
the  last  century,  in  the  Church  of  S.  M.  in  Celso. 

Among  the  Neapolitans  we  find  but  little  origin- 
ality: the  respective  styles  of  Michael  Angelo  and  of 
Rafiael  were  taught  by  their  scholars^  who  had  settled 
in  this  city,  and  to  imitate  them  well  was  all  that  in 
their  days  was  required.  Spagnuoktto  had  talent,  and 
he  seems,  from  the  best  accounts  we  have  met  with,  to 
have  been  bom  in  the  Neapolitan  territory.  There  is, 
indeed,  a  singularity  and  boldness  in  his  style  which 
stamp  him  as  no  ordinary  genius.  But  we  cannot 
consider  him  as  in  any  shape  the  inventor  of  a  style : 
that  which  he  possessed  was  chiefly  built  upon  the  prin- 
ciples of  M.  A.  Caravaggio ;  but  his  lights  had  less  of 
breadth  and  of  glaringness  of  efiect  in  them,  than  those 
of  that  master.  Contemporary  with  him  was  the  Cava- 
lier Calabrese,  a  no  mean  Historical  Painter  in  his  day. 

Salvaior  Rosa  was  the  pupil  ot  AnieUo  Falcone,  who 
migrated  to  France,  and  settled  there ;  he  too  lefl  his 
Country  as  soon  as  he  had  attained  any  degree  of  emi- 
nence in  the  Art,  in  order  to  seek  his  fortune  at  Rome : 
and  he  must  be  pronounced  by  all  to  be  truly  original. 
He  was  a  Poet,  a  Musician,  and  Satirist,  the  life  and 
spirit  of  the  Carnival  in  the  year  in  which  he  arrived  at 
Rome,  and  one  of  the  best  Landscape  Painters  of  the 
day,  even  while  Claude  and  Poussin  were  yet  living. 
A  certain  contradiction  of  humour,  however,  for  it  is 
difficult  to  give  it  any  other  name,  was  the  cause  of 
his  being  perpetually  involved  in  troubles :  and  if  it 
promoted  a  disposition  in  him  to  seek  out  and  pro- 
duce of  himself  what  was  new  and  original,  because 
it  was  in  opposition  to  the  taste  of  others,  it  cer- 
tainly, so  far,  was  advantageous  to  the  Art.    But  we 


must  say  this  only  of  his  efforts  in  Landscape  Fawting, 
for  this  same   pride   of  mind  led   him    quite   astray   ^ 
when  he  attempted  the  Historical  line ;    and  }iis  life  ^ 
was  unhappy,  because  he  was  perpetually  straggling 
against  the  public  voice,  which  condemned,  and  justly 
too,  all  his  Pictures  of  that  description. 

Luca  Giordano  flourished  at  Naples  towards  theU 
middle  of  the  XVIIth  century  ;  he  was  one  of  the  best  ®i 
imitators  of  the  style  of  other  Painters  in  general  that  has 
ever  been  known.  Pictures,  as  if  from  the  hand  of 
Albert  Durer,  Titian,  Rafiael,  P.  Veronese,  P.  Cortona, 
all  were  produced  with  equal  facility  by  his  firee  and 
happy  pencil.  As  for  his  own  style,  there  is  an 
azure  colour  which  seems  to  form  the  standard  of  his 
composition,  and  with  which  the  most  brilliant  aai 
fascinating  combinations  are  sometimes  most  ddliiilly 
formed;  in  his  figures  he  chiefiy  reminds  us  of  Hit 
the  stolen  beauties  of  the  above  mentioned  Pynten. 
His  Pictures  are  very  common  in  the  collections  of 
amateurs,  and  those  of  his  scholars,  who  are  nuineRNiib 
are  often  sold  under  his  name*  Paolo  di  MaUeiiii 
reckoned  the  best  of  them. 

The  first  Painter  whom  Mantua  can  boast  is  Anirm  Sch 
Mantegna,  who  is  generally  classed  under  the  head  of  1^ 
the  Venetian  School,  being  a  Paduan  by  birth;  he  isMn 
one  of  those  great  men  who  may  be  classed  among  the 
fathers  of  modem  Art :  he  died  in  1506 ;  some  veiyiiiie 
specimens  of  his  manner  are  preserved  in  the  Wmob 
at  Hampton  Court. 

Soon  afler  his  day  appeared  in  this  city  one  of  the 
ablest  of  the  pupils  of  Raflael,  who  was  a  native  of 
Mantua^  namely,  (Pippi)  Givlio  Romano, — "  that  raw  (SiIm 
Italian  master,  who,  had  he  himself  Eternity,  andoooklBoai 
put  breath  into  his  work,  would  beguile  Nature  of  Iwr 
custom;    so  perfectly  is  he  her  ape."   {Winter's  Ttkt 
act  V.)  Shakspeare  was  mistaken  in  one  point,  as  Crinlio 
Romano  never  practised  Sculpture,  of  which  he  is  spetk- 
ing  in  this  passage.     Nor  is  the  remark  otherwise  juft, 
for  it  was  not  the  exact  imitation  of  Nature  in  whidi  ha 
excelled;    his  merit  is  this,  that  his  conceptions  are 
filled  with  Poetical  imagery,  and  all  the  beauties  of  ideal 
scenery.     The  Battle  of  the  Giants,  a  fresco  Painting  in 
the  Palazzo  del  Te  at  Mantua,  is  one  of  the  best  examples 
of  his  ability ;  all  the  lesser  Paintings  of  varied  sorts  in 
the  several  compartments  of  the  walls  and  ceilings,  and 
even  the  arabesque  ornaments,  are  also  designed  bf 
him.     He  was,  moreover,  the  architect  who  planned  and 
executed  the  structure  itself,  which,  in  spite  of  a  few 
whimsical  irregularities  of  design,  has  infinite  merit: 
there  are  many  efiects  of  picturesque  grandeur  in  build- 
ing, which  impose  upon  the  Imagination  far  beyond 
any  of  those  Classical  delicacies  which  the  nde  and 
compass  can  effect  almost  of  themselves.     His  own 
house,  or  Palace  it  might  be  called,  is  here  still  pointed 
out  to  the  attention  of  the  traveller ;  for  he  spent  the 
latter  part  of  his  life  in  his  native  place.     IppoUto  and 
Lorenzo  Costa  were  among  the  best  scholars  that  he 
lefl  behind  him.     Domenico  Feti,  from  Rome,  lived  ibr 
some  time  at  Mantua  under  the  patronage  of  the  Court 

Modena  boasts   of  having   contributed  one  distill  ^j* 
guished  artist  to  the  School  of  Rafiael,  namely,  Mwuffi,  ^ 
better  known  by  the  name  of  Pellegrino  da  Modena ; 
for  his  best  works  we  must  go  to  Rome. 

Lelio  Orsi  was  also  a  native  of  this  place ;  but  he  too  ^ 
remained  here  but  a  short  time,  having  been  banished  bt 
the  Court,  and  aflerwards  settling  in  Piedmont,  in  wbi<A 
Country  many  very  fine  compositions  by  him  are  to  be 
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witb:    there  Is  no  foutidaUon,  however,  for   the 

iory  commonly  related,  namely,  that  he  was  a  pypil  of 

'ichael  Ang^eJo. 

Bartolomeo  Schedone,  a  not  unsuccessful  imitator  of 
Correg^io's  style,  comes  under  the  head  of  the  School  of 
Moilena. 

Cremona  has  the  merit  of  havingf  sent  forth  some 
Painters  of  considerable  talent  in  the  earHer  days  of  Art, 
such  as  the  two  Boccacini,  father  and  son,  and  Bernar- 
dino GaitU  or  //  Sojaro, 

But  its  chief  fame  is  owin^  to  the  School  formed  here, 
m  the  middle  of  the  XVIth  century,  by  the  family  of  the 
i  Cmnpi,  who  were  four  in  inmiher,  Gnilio,  Antonio^ 
Vincenzioy  and  Bcrnardhio.  Their  style  was  partly  com- 
posted from  that  of  Giulio  Homano,  but  its  strann^e 
features  were  softened  down  by  the  addition  of  the  Cor- 
regiesqne  g'racefulness  of  altitude  and  beauty  of  colour- 
ing. They  were  very  successful  in  their  day,  and  their 
PSelures.  if  not  common  elsewhere,  are  oAen  to  be  seen 
in  Lombardy.  They  too  had  a  follower  in  Gio,  Bat 
Trotii,  oirMalvsm. 

We  find  one  of  the  fnipils  of  Raffael  seltled  at  Fer- 
rara^  who  retired  from  Rome  with  considenihle  reputa- 
tion, and  g-ave  up  his  latter  years  to  his  native  city. 
His  name  rs  Benvemito  Tm^  (or  U  Garofolo,  as  he  is 
called,  because  he  used  to  paint  a  clove  or  violet  upon 
his  works,  as  his  private  and  peculiar  mark.)  Fn  Iiim 
may  be  traced  much  of  the  elegance  of  the  School  from 
-which  he  issued  ;  and  bif?  colon  ring-  savours  of  those 
principles  which  glided  his  masler  in  hi^  latter  and 
better  days.  Girolamo  da  Carpi  was  the  scholar  of 
Cfarofolo  at  Ferrara. 

The  style  of  Michael  Ani^elo  loo  was  cultivated  here 
by  Camilla  Fitippi^  who  hns  left  a  specimen  of  his 
talents  in  a  Picturf  of  Ific  LaH  JtidginmU  iu  the  Choir 
of  lJ)e  Metropolitan  Church. 

Scaritt'llhio^  with  his  pupil,  Camilh  Ricci^  may  be 
classed  amon^  the  imitators  of  P.  Veronese,  and  Gian, 
Mazziioii,  (or  Bfislantoh,)  loprfther  with  his  pupil.  Carlo 
Bonont^  of  Titian,  and  with  their  names  we  mnst  close 
the  account  of  An  as  cultivated  at  Ferrara. 

Perino  del  Vagff,  another  of  the  Scliool  of  Raffael, 
introduced  the  manner  of  th:it  master  at  Gt'noa,  soon 
after  the  o^eneral  dispersion  of  the  artists  from  Rome 
upon  the  sacking  of  that  city  by  the  troops  of  Charles  V. 
By  his  instructions  were  formed  two  brothers,  Lmzaro 
and  Panlaleo  Calvi^  who  were  very  respecta!>!e  Painters: 
and  it  is  to  be  presumed  that  tlie  other  Genoese  be- 
longing to  this  era,  such  as  the  two  Sctnini  and  Luca 
Cambiaso^  (the  same  who  went  to  Spain,)  drew  the 
principles  of  their  style  from  the  same  source,  though 
ihey  were  not  actually  his  scholars.  A  certain  Noble, 
G,  B.  Paggi,  (the  Hrst  instance  at  Genoa  of  a  Patri- 
cian so  devoting  himself,)  continued  the  profession 
towards  llje  end  of  the  XVIlh  centur)\  and  became  one 
of  its  most  distinguished  ornaments.  Rut  hr  from 
limiting  tlieir  patronage  to  their  countrymen  alone,  the 
wealthy  Genoese  sought  in  an  after  Age  the  assistance 
of  those  who  bore  a  high  reputation  abroad,  inviting 
and  encouraging  the  residence  among  ihem  of  some  of 
the  most  celebrated  foreign  artists.  Rubemr  Vankj/ke, 
Simon  Vouet^  and  many  others,  in  this  w^ay,  remained  a 
long  lime  engaged  upon  Painting  in  tins  city,  and  have 
left  behind  tliem  many  splendid  memorials  of  iheir  skill 
and  ability.  Native  talent^  liowever,  was  by  this  means 
considerably  depressed;  and  we  find  the  latter  annals 
of  this  School,  as   it  may  be  called^  filled  with   few 


names  of  any  note  or  distinction.     The  two  Carloni,  Dutch  and 
and    Bernardino    Strozzi,    {U   Preie   Genovae,)    were     l^emhh 
respectable  Painters,  as  also  were,  in  still  more  modem     ^^^'^'oL 
days,  n  Grtchetto^  or  Giovanni  Benedetto  Casliglione^ 
and  Ins  two  sons:  these  last,  however,  chiefly  excelled 
in  painting  animals. 

In   Piedmont  and  Savoy  also  we  find  that  foreign  Of  Pied- 
ers,  (for  so  they  call  the  natives  of  other   States  of  "*°°*"** 
Italy,)    chiefly   engrossed    the   public   patronage,  and  ^*^*^' 
there  are  few  instances  of  native  artists  who  rose   to 
eminence.    Giorgio  Soleri,  of  Alexandria,  however,  in 
the  XA'^Ith  century,  appears  to  have  painted  several 
altar-pieces  for   Churches,  and    to  liave  made    some 
Historical  pieces  which  are  now  remaining.     We  may 
quote  also  the  name  of  GuL  Caccia,  (or  Moncaivo^} 
of  Monferrato,  with  those  of  his  two  daughters,  Fran- 
ccsca   and  Orsola.     Antonio  MoUnari^  (or   Caraccino^ 
as  he  is  sometimes  called  from  his  imitations  of  the 
Curaeci,)    was  a   native  of  Savoy,  but  he   expatriated 
hiniselt;  and  passed  the  greater  part  of  his  days  either 
at  Rome  nr  niih*i;!uu 

In  the  XVllhli  century  we  find  a  School  estabh'shed 
at  Turin  by  another  distinguished  native  artist,  namely.  Of Timo. 
Claud  to  Btciumonl,  by  whose  means  and  interest  a  Royal 
Aca<lemy  was  first  established  in  ihe  Capital;  some  of 
Ins  Pictures  are  to  seen  at  tlie  Church  of  Santa  Croce  • 

and  in  Ihe  Royal  Library, 


DUTCH -AKD  FLEMISH  SCHOOL. 

In  turning  our  attention  to  Holland  and  Flanders, 
we  find  certain  peculiar  and  distinctive  qualities  belong- 
ing to  the  Painters  of  tliese  countries*  and  a  perfectly 
new  department  of  Art  established ;  new,  at  least,  in 
comparison  with  that  wliich  we  have  liitherto  been  re- 
viewing, and  indeed  invented,  one  might  almost  say, 
by  the  rude  Ultramontanes,  It  is  a  style  of  a  lower 
description ;  it  aims  at  a  more  homely  representation 
of  Nature  than  that  which  the  polished  Italians  had 
ever  thought  w  orthy  of  being  represented  on  canvass  ; 
but  still  it  is  excellent  in  its  kind.  Whether  Figures, 
Portraits,  or  Landscape  are  subjected  to  the  pencil, 
strong  characteristic  expression  everywhere  gives  an 
interest  to  the  scene;  and  Nature  is  vividly  brought 
before  our  eyes:  neither  is  skill  nor  science  want- 
ing, nor  are  the  picturesque  refinements  of  colour, 
grouping,  or  striking  etlects  of  light  and  shade,  by  any 
means  absent  from  the  better  style  of  Dutch  and 
Flemish  Pictures  ;  on  the  contrary,  their  artists  have 
lahonred  long,  both  judiciously  and  industriously, 
and  nowr  exhibit  all  the  advantages  which  the  most 
accomplished  practical  experience  can  expect  to  attain. 
All  tliat  can  fairly  be  objected  against  them  is,  that 
ihey  possess  no  refinements  of  dignity,  or  loveliness 
of  attitude;  none  of  the  tempered  delicacies  of  sen- 
timent are  ever  expressed  by  the  personages  whom 
they  represent  in  their  compositions ;  it  is  Nature — 
plain  Nature— and  Nature,  too,  as  she  shows  herself 
amongst  the  ruder  nations  of  ihc  North;  unadorned, 
and  unassisted  by  those  F'oetic  feelings  which  in  realms 
of  higher  polish  and  civilization  have  ennobled  Man- 
kind. 

This  School  dates  its  existence  from  the  days  of  J,  Vin  Eyck,, 
Van  Eyck,  the  reputed  inventor  of  Oil  Painting,  and 
of  his  brother,  Hubert,  both  of  whom  passed  their  lives 
3q  2 
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ftt  Gh^ni  and  ISrug^.  Two  fine  Pictures  by  the  for- 
mer of  these  artists  are  in  the  possession  of  the  Duke 
of  Devonshire,  and  in  them  may  be  traced  the  first 
symptoms  of  that  distinetiveness  of  feature  and  attitude, 
which  was  to  be  regarded  in  afler-times  as  the  peculiar 
characteristic  of  the  School.  As  to  the  invention  of  the 
'  art  of  Painting  in  oil,  it  is  clear  that  it  does  not  belong 
to  Van  Eyck;  many  Pictures  in  Italy,  and  even  in 
England,  were  so  painted  long  before  his  day :  but  fie 
certainly  made  some  great  discovery  with  regard  to  the 
use  of  oil  as  a  vehicle  (as  it  is  called)  for  colour,  and  it 
is  probable  that  his  secret  may  have  regarded  the  pre- 
paration of  a  drying  oil  for  the  Painter's  use ;  than 
which,  indeed,  no  discovery  can  be  conceived  of  much 
greater  importance,  as  far  as  regards  the  mechanism  of 
Art ;  nor  need  we  be  surprised  at  the  sensation  which 
it  created  both  in  Flanders  and  in  Italy.  On  this  sub- 
ject we  may  refer  to  James's  Flemish  and  Dutch  Schools 
jof  Painting, 

J.  Van  Eyck  was  bom  in  1370.  Contemporary  with 
him  was  Hans  Hemmelink,  who^  though  he  mixed  his 
colours  in  the  old  fashion,  with  white  of  eggs  or  gum, 
obtained  much  harmony  and  power  of  colouring.  He 
too  was  of  Bruges. 

We  next  come  to  VoUcaert  Klaast^  of  Haarlem^ 
chiefly  celebrated  for  his  designs  for  the  Painters  on 
glass ;  an  Art  for  the  invention  of  which  we  are  indebted 
to  a  Frenchman,  (Chilielmo  d^  MarcUla,  or  WiUiam  of 
Marseilles^)  as  appears,  but  which  was  nowhere  car- 
ried to  so  great  perfection,  or  so  extensively  practised, 
as  in  Flanders.  In  all  the  Pictures  of  Rlaasz  we 
observe  sober- looking,  sedate  figures,  placed  in  angular 
and  awkward  attitudes,  and  yet  by  no  means  void  of  force 
or  expression.  The  same  remark  may  be  made  of  two 
other  Painters  of  an  early  date,  Quintin  Matsys^  of 
Antwerp,  a  name  well  known  in  England,  from  his 
celebrated  Picture  of  the  Misers,  at  Windsor  Castle,  and 
Cornelius  Enghdbrechtsen,  (or  Comdius  le  Cuisinier,)  of 
Leyden,  so  called  from  being  cook  in  his  own  family ; 
he  was  greatly  patronised  by  Henry  VIII.  of  England, 
and  hi9  works  were  highly  esteemed  in  this  country. 

But  Leyden  has  still  higher  claims  to  notice  in  a 
Historical  account  of  this  School,  from  being  the  birth- 
place of  Lucas  Jacobs,  (or  Lucas  de  Ley  den  j)  the 
friend,  and  we  may  add,  in  some  sort,  rival  of  the  cele- 
brated Albert  Durer.  He  was  an  Engraver,  Painter 
on  glass,  as  well  as  Designer  of  Landscape,  History, 
and  Portrait,  and  excelled  in  all  these  several  depart- 
ments of  the  Art ;  some  of  his  eng^vings,  which  are 
by  no  means  uncommon,  will  ^ve  a  better  idea  of 
his  style  than  can  be  furnished  by  any  verbal  descrip- 
tion. Still,  however,  the  School  furnishes  no  examples 
of  more  spirited  style  than  those  which  have  been  de- 
scribed ;  nor  does  it  exhibit  any  great  advancement  in 
the  ideas  of  its  professors  on  the  subject  of  their  Art 

About  the  beginning  of  the  XVIth  century  a  con- 
siderable change  seems  to  have  taken  place ;  the  fame 
of  the  Italian  Painters,  which  had  now  reached  its 
zenith,  the  universal  admiration  which  they  had  excited, 
and  the  overwhelming  praises  which  were  accumu- 
lated upon  tliem  by  all  the  writers  of  the  day,  induced 
these  northern  artists  to  enlist  themselves  under  their 
banners,  rather  than,  as  bolder  spirits  would  have  sug- 
gested, to  enter  into  competition  with  them.  Most  of 
the  Dutch  and  Flemish  artists  of  this  century  thought 
it  absolutely  necessary  to  visit  Italy,  in  order  to  qualify 
themselves  for  the  exercise  of  their  Drofession ;    and 


their  own  natural  powers  and  natural  lesottrtes  were  D< 
neglected,  in   the   hope  of  sharing  the   fome  of  the    < 
Italian  School.     Hence  arose  a  new  style  of  Painting,     ' 
not  indeed  a  very  successful  one,  but  it  may  be  described 
as  approaching  nearer  to  the  reigning  fashion  of  the 
day  in  Historical  composition,  than  any  thing  that  the 
artists  of  this  School  had  hitherto  produced.     LamheH 
of  Liege  was  one  of  these  travelled  artists,  and  one 
who    contributed    more   than    any  other,  perbapo;  ta 
foster  and  to  encouragfe  among  his  countiymcn  this- 
rising  predilection  for  Italian  study.     He  establidied  for 
himself  a  School  on  the  Italian  principle,  in  wfaidi  were 
formed  many  of  the  better  artists  of  the  succeeding  Age; 
fFiUiam  Key,  of  Breda,  who  is  said  to  have  painted 
both  History  and  Portrait  in  good  style,  gained  hia  iii> 
structions  here  ;  as  did  also  Hubert  GoUziuM,  of  whoit 
proficiency  we  can  form  a  good  idea  firom  his  engravingt 
now  extant.     Last,  not  least,  we  may  quote  the  name 
of  Franc  Floris,  (or  Francis  d'Uriendt^')  to  whom  ista 
attributed,    even    by    a  Florentine   writer,    (Vasaii) 
the  surname  of  the  Flemish  Rafiael :   it  must  be  ooa- 
fessed,  indeed,  that  in  point  of  the  Classical  air  widi 
which  he  has  invested  his  figures,  he  went  far  beyond 
any  of  those  Painters  of  the  Low  Countries  whoMi 
names  have  been  mentioned  above.     The  Ldfe  of  SL 
Luke,  and  the  Day  of  Judgment,  painted  for  a  Chnrcb 
at  Brussels,  are  reckoned  among  his  best  works.    We 
may  be  enabled  to  form  some  judgment  of  the  eftoaa 
in  which  he  was  held  by  his  countrymen,  from  the  lum- 
ber of  young  artists  who  crowded  the  benches  of  hb 
School,  each  desirous  to  begin  the  world  under  tha 
auspices  of  so  celebrated  a  name  :  his  scholars  mn 
a  hundred  and  fifly  in  number,  amongst  them  wen 
his  two  sons,  J.  B,  Floris  and  Franc  Floris,  MmiiMfGsm 
Vos,  Imcas  de  Heere,  (who  was  much  employed  in  Eqg*  ^ 
land,)  Old  Frank  and  his  family,  and  PoHpus  and  In 
family,  who  both  seem,  like  the  Bassano  family  in  Italy, 
to  have  cultivated  a  style  that  was  hereditary  in  desomt 
together  with  the  name  of  their  family.' 

The  city  of  Brussels,  too,  may  exult  (and  it  is  no 
small  matter  of  boast)  in  having  contributed  one  of 
the  artists  who  formed  the  School  of  Rafiael  at  RoDC^ 
Bernard  Van  Orlay,  or  Barent  of  Brussels  was  his  name.  I 
His  most  celebrated  original  compositions  were  Cartoom 
for  the  tapestry  of  tlie  Palace  of  the  Prince  of  Orange 
at  Breda  ;  but  both  he  and  Michel  Coxcie,  ofMeckUn, 
who  also  had  studied  in  Italy,  were  most  successful  is 
their  copies  and  pasticcio  imitations  of  the  Pictures  (rf* 
Rafiael ;  many  of  those  bright  and  soft  Paintings, 
which  are  now  highly  valued  as  undoubted  oiiginals 
of  that  great  master,  having  in  fact  issued  from 
their  manufactory.  H  Sordo  Barent,  as  he  was  called 
in  Italy,  was  the  son  of  Van  Orlay,  but  a  follower  of 
the  style  of  Titian  rather  than  that  of  his  father.  We 
find  a  few  other  Historical  Painters  of  note  atBiussebi 
as  Lucas  Gassel  von  Helmoni,  Peter  Mod,  and  JRoger, 
de  IFeyde. 

At  Utrecht  we  meet  with  Jan  de  Mabuse  in  high  repu- 
tation towards  the  middle  of  the  XVIth  century.  At 
Amsterdam,  Jan  Schoord;  and  Antonio  Moro,  the  popil 
of  this  last-named  artist,  rose  to  so  high  a  reputafion 
as  a  Portrait  Painter,  that  he  received  invitations  to 
foreign  Courts,  and  was  treated  with  the  higiieit 
attention  at  London,  Madrid,  and  Lisbon;  a  great 
honour  for  one  who  was  not  a  native  of  Italy,  hitfaeito 
regarded  as  the  natural  and  exclusive  country  of  the 
Fine  Arts. 
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t*  Thou£rh  tlie  Italian  taste,  and  a  general  mge  for  flis- 
f  toricai  Fainting  Imd  now  completely  plained  the  ascen- 
dancy in  public  estimation  even  in  Holland  and  tbe 
XjOW  Coyntries,  )et  we  tarn  with  pleasure  to  that 
mciness  of  native  talent,  which  here  and  there  ap- 
peared to  recall  the  natives  of  these  countries  to  a 
just  appreciation  of  their  own  natural  peculiarities. 
The  Heroic  vein  never  seems  to  have  been  adopted, 
willingly  at  least,  either  hy  the  Dutchman  or  the 
.  Fleming  ;  they  are  in  this  line  imitators,  and  awkward 
I  in  tbeir  imitations.  It  i»  only  when  we  see  from  his 
spirit  and  vij^our  that  a  man  is  followinj^'  a  natural 
call  and  inclination  of  his  f^cnius,  that  wc  can  al!o\v 
to  him  a  full  tribute  of  praise  and  admiration.  The 
first  master  who  stnick  out  a  new  line,  and  thus 
boldly  dared  to  leave  the  fashionable  and  beaten  track, 
1.  was  Peter  BreitgheL,  or  Brcffghd  the  Old  or  the  Droit, 
as  he  is  called ;  not  but  that  he,  too,  has  painted  His- 
torical pieces  in  compliance  with  the  fashion  of  his 
day ;  hut  it  is  in  his  lif^hter  pieces  alone,  such  as  fairs 
or  kernncmm^  marriages  of  the  peasantry,  and  other 
rustic  revelries,  that  we  recogmse  the  full  force  and 
power  of  his  talent.  He  painted  first  at  Brussels,  and 
next  at  Antwerp,  and  Icfi  behind  him  two  sons,  who 
attained  gj^reat  eminence  in  their  respective  lines,  P, 
Brctfgftd  t/tt'  youu^,  (or  Bra/ghrt  ctEtifer,)  a  Painter 
of  conflagrations,  &c.,  and  Jean  Breifghel^  (or  Breughd 
de  VelourSy)  so  named  from  the  bewitching^  softness  of 
his  style. 

Pettr  Aertsen,  (or  Fetter  the  Lojtg,)  who  was  born  at 
Amnterdam  in  1519,  may  be  regarded  as  an  inventor 
with  regard  to  anolher  branch  of  Art,  namely,  the 
Paintings  pieces  of  still  life  ;  a  walk  of  Art  that  may 
be  said  to  have  been  carried  by  the  Flemish  and  Dutch 
artists  to  the  highest  def^ree  of  perfection  *  pots  and 
kettles,  and  other  kitchen  riirniture,  in  the  hands  of 
Aertsen  became  materials  for  a  Picture  ;  and  with  him 
they  were  made  to  produce  a  beauty  of  colour  antl 
effect  eijaal  to  that  which  might  he  exhibited  in  the 
hesi  executed  Pictures  of  more  promising  imager)'. 
His  style  presently  attracted  notice,  as  much  from 
its  intrinsic  merit  as  from  its  air  of  novelty,  and  was 
followed  with  great  assiduity  by  many  soccecdtng  artists, 
such  as  P.  van  Bochts,  IK  Kalf,  T.  Diiht,  PtUr  Ar- 
nold^ and  Birch  Pieters^  &c, 

A  third  walk  of  Art,  which  now  came  into  culti- 
vation in  these  countries,  was  the  Painting  perspectives, 
or  arcliiteclural  vistas;  but  by  the  Dutch  the  rich 
combinations  of  Gothic  architects  were  exhibited,  not, 
as  by  the  Italians,  the  symmetric  and  rectangular 
forms  of  the  Grecian  or  Roman  hnildings;  a  most 
important  dillerence  in  the  eye  of  the  Painter.  The 
sublime  elFects  of  chiaro-oscuro,  which  these  gloomy 
piles  of  buikliug  allbrded,  and  the  mellowness  of 
their  colouring,  invited  men  of  high  talent  to  employ 
their  time  in  their  delineation ;  and  it  may  be  stated 
with  trnlh,  that  there  are  few  compositions  wherein 
more  skill  and  ability  is  shown,  than  in  the  Pictures  of 
«»•  C'hurches  produc*fd  hy  this  School.  Jean  de  Urit^s, 
a  native  of  Frieslandj  born  in  1527,  was  the  first 'to 
commence  this  line  ;  it  was  carried  to  a  still  greater 
•  degree  of  perfection  by  his  scholar,  H,  Steaiu^t/€hy  and 
•gain,  in  after-times,  by  one  who  was  the  scholar  of  the 
,  last-named,  that  is,  Peter  Neefs, 

Some  succes^^fu!  attempts  also  were  made  at  this 
djjy  in  the  department  of  Landscape  Painting  by 
Molenatr^  MatthoD,   and    Paul  BriU,  who  are,  or,  at 


leasts  the  two  la^jt  art*,  better  known  at  Rome  than  in   Dutch  aad 
their  own  Coyntry.     Marine  views  also,  for  which  this     ^^'j"*^*'* 
School  became  in  after-times  so  celebrated,  were  painted  ^^^       ' 
even  in  this  early  day  by  N.  Corndius  Vroom,  the  same  j^J^^^" 
artist  who  furnished  the  designs  for  the  tapestry  repre-  >iews. 
Renting  the  defeat  of  the  Spanish  Armada,  now  hang- 
ing up  in  the  English  House  of  Lords. 

There  is  no  branch  of  Art,  perhaps,  in  which  this 
School  showed    so    much  real  merit,  as   in    Portrait 
painting;    there    is  an  apparetit  breadth  arising  from 
their   Portraits,  a  management   of   their  subject,   and 
an   air  of  fidelity  of  character   preserved    in  all   their 
works    of   this    nature,   which    were    beyond   praise* 
Cornelius    Keiel    and    Mirerelt    are    both   well    known  Ketrk 
in   England  in  this  line.     Many  others  obtained  esta-  MiievelL 
blishments   at  foreign   Courts ;   nor  ought  we  to  con- 
sider Courtly  favour    as  limited  to  professors  ©f  this 
branch    alone,   when    Barlholiymew    Sprattger^   for    his  sprangcr. 
Historical  designs  chiefly,  was  employed  both  by  Pope 
Pius  V,,  at  llotne,  and  the  Emperor  Maximilian  IL,  at 
Vienna,  from  the  latter  of  whom  he  received  a  patent 
of  Nobility. 

But  neither  was  the  rage  for  the  style  of  Italy  sub- 
dued, nor  were  the  Dutch  and  Flemish  artists  less  desi- 
rous than  before  of  finishing  their  education  in  that 
Country  :  there  was,  indeed,  formed,  towards  tlie  end  of 
the  XVI th  centur>\  a  very  large  Society  by  them,  during 
their  residence  at  Rome,  under  the  title  of  the  Bande  Bsuide  Aca- 
Academique,  They  had  regular  meetings,  accompanied  tl^Riiqtie* 
with  ceremonies  and  libations  in  somewhat  a  freer  style 
than  that  to  which  the  Italians  arc  accustomed,  but  they 
imitated  the  example  of  that  people,  ingiving  a»o6n^»c^, 
or  nickname  to  every  one  of  their  countrymen,  upon 
his  first  admission  to  their  Society,  by  which  he  conti- 
nued ever  after  to  be  distinguished  amongst  them- 
selves. 

Diominm  Calvart,  of  Antwerp,  may  be  mentioned  as  Calrart^ 
one  of  the  most  noted  of  the  Dutch  Italinn  Painters. 
His  native  country  may  be  justly  proud  of  him,  as  he 
was  the  first  ultramontane  who  was  regarded  as  eminent 
enough  to  establish  a  School  of  Painting  in  Italy-  It 
was  in  his  School  at  Bologna  that  Guido,  Domenichino, 
&c.,  studied,  before  they  attached  themselves  to  the 
maxims  of  the  Caracci. 

In  the  works  of  Otio  Vcnius^  the  master  of  Rubens,  DUoVenittf, 
we  see  a  fair  specimen  of  the  Classical  turn  which  had 
been  acquired  by  these  sous  of  the  North,  and  the  pro- 
gress they  had  made.  His  EniMemata  Horaiiana 
abound  with  designs  conceived  with  as  much  taste  as 
spirit  and  ease. 

Henry  Gollzim  was  a  master  scarcely  less  successful  GoHiiuf^ 
in  his  way.     Adam  Van  Ori  also  may   be  mentioned  V«n  Ort. 
here,  and  his  pupil,  i/.  Fan  Balen,  of  Antwerp,  many  Van  Bileo* 
of  whose  elegant  and  spirited  little  fign res  will  be  re- 
membered by  the  Italian  traveller,  as  holding  a  distin- 
guished   rank   among  the   marvellous    productions  of 
that  Country.     Among  his  pnpils  were  Snn/dcrs  and 
Fandi/ke, 

A,  Bioem^rl  is  a  still  more  singylar  instance  of  tlie  A,BbcnurU 
labour  and  zeal  with  which  Italian  studies  were  pursued 
at  this  lime :  in  his  compositions  we  see  a  grandeur  of 
thought,  and  a  noble  simplicity,  far  beyond  tlie  usual 
productions  of  the  imitative  class;  from  his  turn  of 
thought  he  would  have  done  credit  to  the  School  of 
Home  herself,  and  yet,  as  far  as  we  know,  he  never  left 
the  boundaries  of  his  native  latid,  and  framed  himself 
wholly  by  the  models  and  examples  which  were  afforded 
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PAintiDg*    in  the  Academies  of  the  Dutch  and  Flemish  cities*  and 
the  private  cabinets  of  connoisseurs. 

But  we  now  touch  upon  the  most  brilliant  period  of 
the  Dutch  and  Flemish  School :  all  that  had  hitherto 
been  displayed  in  Art  in  these  Countries,  was  to  disap- 
pear before  that  bright  constellation  of  masters,  whidi 
beamed  forth  in  its  full  lustre  in  the  course  of  the 
XVIIth  century.  Of  these,  the  first  and  greatest  is 
Peter  Paul  Rubem.  So  wondrous  was  the  merit  of 
this  extraordinary  man,  that  he  seems  to  have  advanced 
the  condition  of  the  Professors  of  the  Art  itself  to 
higher  honours  than  it  had  hitherto  been  thought 
worthy  to  bear.  He  was  invested  with  singular  distinc- 
tion, and,  (though  without  relinquishing  his  regular 
professional  occupations,)  was  often  selected  for  em- 
ployments of  a  diplomatic  nature.  In  Italy,  Spain, 
and  England,  he  was  known  and  accredited,  either 
publicly  or  privately,  as  a  neg^ciator;  and  in  all  these 
Countries  he  has  left  specimens  of  his  talent  which  are 
to  this  day  held  among  the  most  precious  and  most 
valuable  of  their  treasures.  The  series  of  Paintings  re- 
presenting the  Life  of  Marie  de  Medicis,  in  the  Louvre  at 
Paris,  and  the  ceilingof  the  Banqueting-house  at  White- 
hall, in  London,  may  be  mentioned  as  splendid  exam- 
ples of  his  style,  though  there  is  no  private  collection 
of  Pictures  throughout  England  that  does  not  boast 
some  of  his  works.  Though,  as  it  should  seem,  without 
any  perception  of  grace  and  beauty,  he  still  is  considered 
to  have  excelled  in  more  points  of  the  Art  than  almost 
any  other  Painter  on  record,  except  Corregio  :  there  is 
an  exuberance  of  desigpi,  a  florickiess  of  colour,  and  a 
general  richness  and  fertility  of  invention,  pervading 
all  his  works,  which  fill  the  mind,  or  rather,  we  should 
say,  overwhelm  it,  with  their  power  and  prodigality. 
To  give  an  idea  of  the  marvellous  extent  of  his 
talent,  it  is  indeed  enough  to  say,  that  he  painted 
History,  Portraits,  Landscapes,  Animals,  &c.,  all  with  a 
degree  of  facility  and  spirit  that  was  excelled  by  none 
of  his  contemporaries. 

We  may  readily  suppose  that  a  man  who  moved  in 
so  elevated  a  sphere,"  and  became  for  a  time  the  idol  of 
the  Public,  would  be  followed  by  a  host  of  imitators,  and 
so  it  eventually  turned  out ;  the  names  of  some  of  the 
more  eminent  are  worth  recording,  because  their  Pic- 
tures are  often  confounded  with  those  of  Rubens  him- 
self. We  may  mention,  therefore,  Erasnws  Qvellin,  of 
Antwerp,  A.  van  Diepenbeke,  Theod.  van  ThuldeUy  Jam. 
Thomas,  Fr,  fFouiers,  of  Liege,  J.  va7i  Oost,  J.  van 
Koeck^  and  last,  though  far  more  eminent  than  all  the 
others,  Vandyke. 

Antony  Vandyke^  as  well  as  his  master,  Rubens,  was 
very  favourably  received  at  the  Court  of  Charles  I.  of 
England,  and  has  left  in  our  country  very  many  beautiftil 
specimens  ofhis  inimitable  style  of  Portraiture.  Scarcely 
were  his  talents  more  justly  appreciated,  or  his  works 
more  generally  admired,  during  his  stay  at  Genoa,  or 
in  other  parts  of  Italy,  than  they  were  in  London.  He 
is  an  imitator,  doubtless,  to  a  certain  extent,  of  Rubens, 
in  his  style  of  colouring ;  but  in  his  Historical  compo- 
sitions, in  the  attitudes  and  postures  of  his  figures, 
there  are  peculiarities  that  afibrd,  even  to  an  unlearned 
eye,  the  easy  means  of  distinguishing  between  the 
Hii  ioOow-  works  of  the  two  Artists.  Vandyke  had  many  scho- 
•"•  lars   and   imitators,    such    were    Bertrand   Fouchier, 

Adrian  Hannemany  Jean  de  Reyn,  and  David  Beck,  of 
Delft ;  the  two  last  of  whom,  it  may  be  important  to 
add,  resided  many  years  in  England. 


Hit  ft>llow< 
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We  have  before  stated,  that  the  middle  of  the  XVIIth  ■ 
century  was   the  proudest   era  of  the   Flemish  and 
Dutch  School,  and  it  seemed  as  though,  by  the  collision  y 
of  contemporary  geniuses,  a  light  was  then  kindled  whldi 
illuminated  for  many  a  year  all  the  Transalpine  seminaries 
of  Art.  Francis  Sneyders,  who  was  someiimes  employed  S 
as  an  assistant  of  Rubens,  painted  animals  with  a  spirit 
and  fidelity  which,  since  his  day,  have  never  been  cqoalJed. 
Jacques  Jordaens  laboured  in  the  Historical  d^Mrtncnt  J< 
with  a  degree  of  success  only  inferior  to  Robtns  him- 
self.   Daniel  Seghers,  by  his  inimitable  taste  and  skiD,  & 
introduced  a  taste  and  fashion  for  a  hitherto  deipiasd 
line  of  Art,  namely  for  Flower  painting ;  and  he  may  be 
considered  as  the  father  of  that  School,  which  in  aA«- 
times  gained  so  much  celebrity  in  Holland  and  the  Loir 
Countries.     David  Teniers  too,  the  elder,  whose  am  Ik 
became  in  the  next  generation  so  celebrated  for  bitHD-  T« 
tures,  cultivated  that  taste  which  was  before  tM  to 
have  been  originally  introduced  by  Breughel  the  DnD, 
namely,  the  characteristic  scenes  of  conmaon  life.    M 
these  great  Painters  were  then  stationary  at  AiUwen, 
and  thus  this  city  gained  a  name  as  a  nursery  of  tte 
Art. 

At  Brussels  we  find  Breughel  de  Vdown  enjoyng  a 
high  reputation  4br  his  small  pieces  in  Landsqyesad 
History.  Philippe  du  Champagne,  an  artist  better 
known  in  France  than  in  his  own  Country,  was  a  nslnre 
also  of  that  city.  Francis  Hals,  of  Mechlin,  ioo^  be- 
longs to  this  day,  who  painted  Portraits  in  so  dcellcnt 
a  style,  as  to  be  regarded  by  general  estimalka  as  no 
unworthy  rival  of  Vandyke. 

Nor  were  the  United  Provinces  less  fertile  in  takRit  0} 
at  this  period  ;  Albert  Cuyp,  of  Dort^  is  unqgartioilily 
the  best  Painter  of  natural  Landscape,  such  as  it  appond 
within  his  own  Country,  that  ever  existed.    While  iMfei 
Utrecht  came  Pdenburg,  so  celebrated  for  his  edtiset 
Pictures  5  Gerard  Honthorst,  (or  Gherardo  ddU  1IM&,  B* 
as  he  is  called  in  Italy,)  the  happy  imitator  of  Om- 
vaggio ;  and  the  family  of  De  Heem,  so  far  ftmed  tv 
their  Paintings  of  Flowers.     Haarlem,  too,  at  the  mm 
time,  contributed  her  quota  of  genius,  and  boasts  of 
Esaias  Vandevelde,  the  first  of  that  family  afteiwaris  U 
so  well  known  in  England ;  and  that  most  indefioigable  ^^ 
of  all  artists,  (if  all  Pictures  bearing  his  name  are  reetty 
from  his  hand,)  Van  Gay  en. 

But  it  is  to  Ley  den  we  must  turn  our  eyes,  if  we  Id 
would  behold   the  chief  glory  of  the  Dutdi  School, 
namely,  Gerrets,  or,  as  he  is  more  commonly  called, 
Rembrandt  van  Rhyn. 

Of  all  men  who  have  ever  devoted  their  time  and 
study  to  the  Art  of  Painting,  Rembrandt  may,  pcriiapa, 
lay  the  highest  claim  to  originality  of  genius.  Searedy 
does  he  seem  to  have  gained  the  mechanism  of  bis  Art 
from  the  three  masters  under  whom  he  studied  ineofr 
cession,  before  he  quitted  them,  and  shut  himself  iq>  in 
his  fathei's  mill,  where  he  became,  by  his  own  U^ 
and  study,  a  finished  Painter  of  first-rate  merit,  tbi 
founder  of  a  new  School,  as  it  were,  and  a  wm 
style  of  Art.  His  novel  and  very  imposmg  methid 
of  managing  and  concentrating  the  light,  in  all  Uf 
compositions,  first  attracts  our  attention:  then  we 
observe  with  amazement  the  variety  of  colour  prodneed 
by  his  deep  transparent  tints,  enlivened  here  and  tee 
with  the  aid  of  touches  of  extraordinary  vigour:  tbe 
whole  composition  harmonized  and  united  by  the  M 
of  a  greyish  greenish  background,  of  an  inrentioi 
peculiarly  his  own.     Add  to  this,  a  tmtfa  of  chaneltf 
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__  and  expressfon  in  hti  fi^rures,  %WiJch  thoucfh  conceired  in 
i^fci^  the  same  taste  as  those  of  matiy  of  his  fellow-coimtry' 
men,  yet  were  disling-uished  from  them  all  by  iheir 
superior  force  and  strength.  Hence  one  may  form  fiome 
idea  of  the  ma^cul  I'Ifects  of  a  {genuine  Picture  }>y 
Rembrandt.  Disdaining-  all  learning-,  and  despisini^ 
the  then  fashionable  study  of  the  antique  models  with 
which,  infleed,  he  never  gave  himself  the  ironble  to 
become  fairly  acquainted,  he  seems  lo  have  attained  the 
ne  phts  vlfra  of  the  Dutch  Heroic  style,  if  any  Dutcli 
style  may  be  so  called. 

Like  niHTiY  other  persons  of  strong  but   half-culti- 
YBted  minds,  lie  had  his  humours  and  eccentricities  of 
character  i    and   they  showed    themselves  even  in  his 
Painting'  room;  nor  can  we  deny  that  these  too  were 
made  eminently  subservient  to  the  peculiarities  of  his 
style.     For  instance^  his  cabinet  was  filled  with  what  he 
called  his  nfitiqnes;    tin  pans,   brass  pots  and  kettles, 
and  ndjbish  of  every  description ;    and  from  lliese»  as 
from  the  cabinet  of  a  virtuoso,  he  supplied  the  materials 
requisite  to  fill   up  liis   Historical  compositions.      The 
singte   hole  or  crevice,  throupfh  which  alone  the  lic^lit 
wras  admitted  to  this  apartment,  furnif^hed  him  with  his 
ideas  of    ehiaro-oxcuro,    and  aided    his  conception   of 
those  sing^ular  effects  which   he  produced,  both  in   his 
Pictures  and  his  etching's.     Some  have  fancied  that  this 
conceit  was  originally  siig-g-estecl  to  his  mind  during  his 
days  of  study  in  his  fa  therms  mill,  which  was  probably 
thus  lig-hted  by  a  single  small  window;  yet,  though  this 
idea  seems  plausible  enoug-h,  it  may  have   been  that 
his  practice  in  this  respect  was  the  resylt  of  the  deepest 
reflection.     Wlien  H   is   considered,  that  a    Picture  is 
loennt  to  represent,  not  the  whole  view  around  us,  bnt, 
as  it  were,  the  fraction  of  any  scene  presented  in  Nature, 
who  shall  say  that  Rembrandt  did  not  in  this  way  seize 
upon  the  most  perfect  principle  of  the  picturesque,  as  it 
regards  the  effect  of  lig-ht  and  shade,  that  we  yet  have 
known?     Does  it  not,  indeed,  appear  to  be  the  refine- 
ment of  an  artifice,  in  these  graphic  representations,  of 
which  some  symptoms  may  be  traced  in  the  works  of 
all  our  best  artists  ? — Rembrandt's  etchings  bear  that 
H  Talue  with  the  world  of  cog^noscetiti  which  the  touch  of 
^  genius  oug'ht  to  stamp  npon  them;  and   they   did  so 
even  in  his  lifetime.     Though  we  are  bound  in  justice 
to  add,  that  this  very  circumstance  induced  him  often 
to  resort  to  a  mean  and  base  trick,  in   order  still  far- 
ther to  impose  on  the  generous  partiality  of  the  Public  ; 
Ifbr   he  would   bring    them   out  sometimes    in    a  half- 
finished  state,  and  sometimes  with  false  dates  of  place, 
and    such    other    unartist-!ike    deceits,  as  prove    too 
fully  that   his  moral  principles  were  no   less  removed 
from  any  correctness  of  rule,  than  his  eccentricities  of 
^  manner  were   from   the   common    practices   and   pre* 
H  possessions  of  his  fellow-creatures. 
^k^Hembrandl  had,  as  may  be  expected,  a  large  School 
^^^Rniitators,  many  of  whom  were  eminently  successful . 
^^^t  may  quote  the  names  of  Jtirien  Ovis,  Ferdin  Bol, 
jfdrian  Ftrdod^  and  yet  still  more  celebrated,  Ecckhout^ 

IBo'  '  '  n^  ]^ic,  MaaSf  Sir  Godfrni  KncUer,  and 
fjtrard  Dou\  like  all  true  men  of  genius,  not  content 
with  follomng  Rembrimdt's  manner,  brought  to  his 
work  something  of  his  own  :  he  adopted  that  which 
best  suited  his  own  peculiar  talent,  and,  by  adding  a 
new  style  of  colouring,  became  in  some  degree 
Itiinself  the  founder  of  another  School  of  Painting.  His 
K Pictures,  which  are  of  a  small  size,  and  exquisitively 


finished,  are  generally  composed  of  single  figures; 
they  arc  beautiful  models  of  the  Art  of  colourin|r. 
He  generally  introduces  a  carpet,  for  the  sake  of  the 
richness  of  its  varied  hues,  or  sometimes,  perhaps,  to 
bear  out  by  its  brilliancy  what  might,  in  other  parts 
of  tlie  scene,  appear  too  fine  and  gaudy.  MierU  was 
his  scholar;  an  artist  of  great  simplicity  of  taste,  as  to 
colour,  but  in  all  respects  a  worthy  disciple  of  such  a 
ma^stcr:  he  painted  Portraits  for  the  most  part,  but  they 
too  are  always  of  a  small  size. 

Haarlem  produced  (wo  very  celebrated  men,  who 
were  born  in  the  beginning  of  the  XVIIth  century: 
namely,  Gerard  Ttrhiirs;^  an  adtnirublc  Painter  of  cabi- 
net Pictures  representing  scenes  in  common  life ;  and 
Adrian  Bratiwer^  a  proiligate  and  incorrigible  drunk- 
ard, who>  nevertheless,  possessed  great  talent,  though 
he  seeras  never  to  have  entertained  a  thought  of  looking 
out  for  subjects  for  his  pencil,  beyond  those  drunken 
scenes  with  wliich  Ms  libertine  life  made  him  daily  con- 
versant. 

Adrian  and  Isaac  Osiade,  whose  names  are  also 
celebrated  in  this  same  walk  of  Art,  were  natives  of 
Lubeckt  in  Hoi  stein  ;  but  since  they  formed  tliemselves 
chiefly  by  their  studies  at  Antwerp,  and  as  they  lived  in 
Holland  for  the  most  part,  may  be  fairly  included  among 
the  Flemish  and  Dutch  Painters.  Though  the  School 
will  lose  almost  as  much  by  the  adoption  of  this  rule  in 
another  instance  as  it  will  gain  in  this ;  for  an  artist  of 
great  reputation,  namely,  Peter  dc  Laar,  (or  BamhoQcio^) 
a  native  of  these  parts,  not  only  studied  in  Italy,  but 
]>assed  the  greater  part  of  his  life  there,  and  therefore 
may  be  classed  among  the  Italians.  He  it  was  by 
whose  skill  a  taste  was  introduced  into  that  Country  for 
these  ultramontane  humours. 

We  have  now  arrived  at  another  generation,  when 
the  sons  of  the  earlier  contemporaries  of  Rubens  were 
coming  into  vogue  ;  and  among  these  we  find  the  name 
of  a  Painter  who  certainly,  next  to  that  great  man,  has 
most  contributed  to  the  fame  of  his  Country,  namely, 
David  Tenters  the  yoiuiger.  He  was  an  admirable 
Painter  of  Landscape,  and  equally  successful,  for  one 
cannot  say  more  so,  in  his  representations  of  fairs,  con- 
versations, shops,  and  subjects  of  that  homely  description ; 
in  which  it  is  difficult  to  decide,  whether  one  should  ad- 
mire most,  the  discrimination  with  which  they  are  treated 
in  respect  of  character,  or  the  skill  and  artifice  dis- 
played in  their  colouring,  arrangement,  and  design. 

Of  Landscape  Painters,  we  may  mention  Herman 
Swanevelf,  (the  hermit  of  Italy,  as  he  was  called,)  a 
Dutchman  born,  who  at  Rome  became  a  scholar  of 
Claude  Lorrain;  and  A,  Py/iaA?tT,  of  Dc//^,  who  also 
wandered  to  Italy,  and  completed  his  studies  there. 
Much  more  celebrated  was  Nicolas  van  Haarlem,  or 
Btrghem,  as  he  was  nick-named,  a  pupil  of  Fan  Goym^ 
and  one  who,  like  his  master,  had  the  special  merit  of 
limiting  his  views  to  those  subjects  which  the  country 
around  him  naturally  supplied,  instead  of  migrating  to 
the  less  congenial  land  of  the  south.  His  style  is  re- 
markable for  tlic  clearness  and  freshness  of  his  colour- 
ing ;  and  it  is  enough  to  say  that,  all  Dutchman  as  he 
was,  he  is  universally  acknowledged  to  hare  been  the 
best  Painter  of  pastoral  scenery  that  ever  appeared 
True  genius  finds  matter  enough  to  work  upon,  where- 
soever it  may  by  chance  have  been  placed. 

Prom  the  same  city  came  J\  IFynants,  also  an  ex- 
cellent Landscape  Painter:  his  Pictures  are  conceived 
certainly  in  a  more  livdy,  but  still  a  more  finical  style* 
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Jacquet  Rvyidad,  too,  was  from  the  same  place.  This 
last  artist,  as  well  as  his  contemporary,  Hohhema^  of 
Antwerpy  mokes  use  of  the  same  brown  ground  for  a 
middle  tint,  of  which  Van  Goyen  had  so  happily  availed 
himself.  Their  Pictures  seem,  indeed,  generally,  little 
more  than  a  few  touches  of  opaque  colour  upon  this 
transparent  brown,  relieved  occasionally  with  black. 
The  forest  scenery  of  these  two  artists  is  always  ex- 
cellently depicted. 

Philip  IFouvermam  was  also  of  Haarlem^  and  one 
of  those  unhappy  men  who  met  with  success  in  his4ife- 
time  very  ill-proportioned  to  his  real  deserts.  That 
taste  which  inclined  him  so  to  compose  his  Pictures 
that  his  horses,  not  his  Landscape,  caught  the  eye,  and 
formed  the  main  feature,  was,  indeed,  peculiar  to  him- 
self alone :  and  it  must  be  obser>'ed,  that  in  this,  and 
all  cases  of  a  similar  nature,  it  is  absolutely  necessary 
for  the  artist  to  be  able  to  create  a  taste  in  the  Public 
for  this  species  of  Painting,  and  to  enure  them  to  it  before 
any  great  demand  for  his  Pictures  can  possibly  arise ; 
and  this  is  seldom  done  without  the  intervention  of  a 
Patron. 

Far  different  was  the  fate  of  Pmd  Potter^  of  AnuUr- 
dam  ;  with  him,  indeed,  cattle  were  not  merely  brought 
forward  so  as  to  be  prominent  from  their  situation,  but 
actually  formed  the  chief  part  of  his  Pictures;  his  Land- 
scape was  but  an  accessary  in  the  style  of  composition 
which  he  adopted :  and  he  filled  the  same  place  with 
reg^ard  to  representations  of  the  domestic  animals,  which 
Sneyders  did  with  regard  to  the  wild ;  nor  was  he  less 
successful  in  his  delineations  of  their  character,  than 
that  great  artist  had  been  in  his  line.  They  were 
painted  with  surprising  fidelity  of  manner  and  expres- 
sion. Even  during  his  lifetime,  though  this  is  less 
extraordinary  in  those  golden  days  of  patronage,  every 
Picture  that  he  wrought,  however  homely  the  subject,  was 
bought  with  the  greatest  avidity ;  and  an  extensive  cata- 
logue of  imitators  preserved  the  memory  of  his  style  long 
afler  their  inimitable  master  was  gone.  Of  these  Karl 
du  Jardirif  also  a  native  of  Amsterdam,  was,  perhaps, 
the  best :  he  was  an  imitator,  however,  and  a  successful 
one,  too,  of  Berghem  as  much  as  of  P.  Potter ;  and  still, 
with  all  this  servile  power,  he  possessed  much  original 
talent  of  his  own.  Some  other  distinguished  natives  of 
Amsterdam  occur  towards  the  middle  of  the  XVIIth 
century ;  such  as  fFeeninx,  (both  father  and  son,)  ad- 
mirable Painters  of  Landscape  and  of  Game.  Likewise 
Eglon  VanderNeer,  a  Painter  of  Moonlight  pieces,  and 
}Filliam  Vandevdde  the  younger^  a  Marine  Painter. 
W.  Vandevelde  the  elder  was  a  native  of  Leyden ;  and 
both  passed  the  latter  part  of  their  lives  in  that  city. 

Utrecht  boasts  at  that  time  two  couple  of  brothers 
who  greatly  excelled  in  Landscape  Painting,  namely, 
Jean  nn^  Andre  Both^  2JiA  Herman  and  CorndiitsZackt' 
Leven.  But  Portrait  Painting  seems  to  have  met  with 
most  encouragement  from  the  wealthy ;  and  the  rage  of 
the  day  seems  chiefly  to  have  been  for  small  Pictures. 
Miens  introduced  this  fashion,  and  it  was  now  kept 
up  by  G.  MetzUy  of  Leyden^  whose  colouring  may  be 
said  to  approach  in  small,  very  near  to  that  which  Van- 
dyke produced  in  large.  Godefroy  Schalken^  of  Dort^ 
famous  for  his  candlelight  compositions,  was  much  en- 
gaged also  in  Portraiture ;  and  so  was  Jacques  Denys,  of 
Antwerp f  though  he  ventured  also  into  the  Historical 
line,  and  raised  himself  so  great  a  reputation  in  Italy, 
that  he  was  received  on  his  return  to  his  native  city 
with  a  public  procession  in  his  honour. 


We  are  not  to  suppose  that  Historioal  Puntiiig  wis 
wholly  neglected  in  Holland  and  the  Low  Countries* 
during  this  latter  period  of  the  School ;  but  the  truth  is, 
that  tnose  artists  who  struck  out  the  brilliant  povdities 
of  style  which  form  the  real  glory  of  the  Flemish  and 
Dutch  Schools,  have  so  far  eclipsed  the  Clasaicftl  and 
imitative  band,  that  those  who  would  give  a  tnie  and 
just  idea  of  its  History  must  limit  tlieir  account  to  the 
former.  We  can  mention  only  one  artist  of  tbeae 
parts  whose  ideas  seem  to  have  been  really  nathraliied 
in  the  soil  of  Italy,  and  that  was  merely  in  the  Bna  of 
Landscape,  namely.  Van  Bloemen^  or,  as  he  is  com-  V 
monly  called,  Oritonti :  every  other  artist  seems  to  have  • 
sunk  in  reputation,  the  farther  he  attempted  to  advanoe 
in  what  was  to  him  neither  natural  or  congenial. 

Gerard  Lairene^  of  Liege^  is  called  the  FlemnhU 
Poussin,  and  few  men  ever  displayed  more  fertility  of 
genius  than  he  did ;  but  unfortuniUely,  like  many  of  Ui 
compatriots,  his  sensual  indulgences  brought  upon  him  a 
severe  mbfortune,  and  he  became  blind  in  the  fiftieth 
year  of  his  age. 

Battle  Painting  was  now  grown   very  much  into 
vogue :  Vandermeulen,  of  BruueU,  was  one  of  the  miMt  Ta 
eminent  in  this  branch ;  an  artist  who  had  the  good  ■■ 
fortune  to  be  employed  by  Louis  XIV.  of  France,  ia 
order  that  he  might  immortalize  by  his  pencil  the  miUtaij 
exploits  of  his  reign :  Hughienburg^  of  Haadem^  (hk  ^J 
scholar,)also  followed  him  in  the  same  style  of  Bttotiiv,  "^ 
and  he  celebrated,  on  the  other  side,  the  glorious  adioos 
of  Prince  Edgene  of  Savoy^  and  the  Duke  of  Mad- 
borough. 

The  family  of  Van  Huytum,  of  Anuterdam,  in  the  Ih 
beginning  of  the  XVIIIth  century,  succeeded  in  oanj-  ^ 
ing  to  still  greater  perfection  than  it  had  yet  attaiaed 
that  style  of  Flower  Painting  which  had  excited  so 
much  admiration  in  the  days  of  Seghen^  Migium,  and 
De  Heem :  so  great,  indeed,  was  the  passion  which  hid 
grown  up  in  Holland  for  the  cultivation  of  flowen 
themselves,  that  the  artists  who  made  them  the  bfajecti 
of  their  study  were  sure  to  meet  Mdth  abundance  of 
patronage,  and  therefore  it  ought  not  to  seem  snipriaBg 
that  many  of  the  Pictures  of  the  Huysums  were  sold  at 
as  high  a  price  as  1000  or  1500  florins. 

In  tlie  elegant  and  highly-finished  Pictures  oiAdriM  Va* 
Vandenverf,  we  trace  a  similar  taste  to  that  whidi 
formerly  inspired  the  pencil  of  Polenburg;  and  it  seems 
to  be  the  only  line  in  which  any  degree  of  d^gance  of 
form  or  attitude  has  been  attained  in  the  compositicMU 
of  this  School.  His  Pictures  fetched  immense  prides 
even  during  his  lifetime ;  for  they  were  of  a  style  that 
could  not  fail  to  be  pleasing  to  all  the  worid,  from  the 
wise  to  the  vulgar.  With  regard  to  his  style  of  attitude, 
&c.,  he  may  be  regarded  as  affording  a  happy  specunes 
of  what  may  be  called  unclassical  grace.  He  died 
in  1722.  ^^ 

The  Painters  of  the  modem  Flemish  and  Data 
Schools  are  very  successful  in  their  imitations  erf  thiic 
mighty  predecessors  ;  and  though  many  men  of  abilitj 
have  appeared  amongst  them,  and  even  now  «« 
living,  yet,  perhaps,  these  imitations  may  be  darned 
among  the  most  happy  productions  of  their  pendL 
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Nuremberg  was  tlie  first  city  of  Genu  any  wherein  a 
taste  for  tjie  Arts  of  design  appear  to  have  bteti  dis- 
played, lu  the  XVth  century  Martin  SchoenJiM  was 
resident  there,  who  is  celebrated  as  the  reputed  inventor 
of  the  art  of  engraving  upon  copper :  mul  there,  too* 

tr  fiourished  at  the  end  oftliis  same  century  Albert  Ditrcr^ 
the  chief  leader  of  early  Art  in  his  Country.  He  was, 
as  many  other  of  the  earlier  artists  were,  a  Professor  of 
more  than  a  single  branch  of  Art,  and  gained  a  high 
reputation  as  a  Painter  of  History,  an  Architect,  a 
Goldsmith,  and  an  Engraver,  The  correspondent  of 
Rafiael,  the  friend  of  Lucas  de  Ley  den,  and  honoured 
towards  the  close  of  his  life  with  a  patent  of  Nobility 
from  the  Imperial  Court »  he  nmy  be  regarded  as  having 
attained  the  highest  honours  and  most  extensive  fame 
of  any  man  of  his  lime.  His  general  style  is  well  known, 
for  his  engravings  are  in  the  hands  of  almost  every  one: 
he  possessed  great  force  and  even  sublimity  of  design, 
but  had,  it  must  he  confessed,  little  perccjition  of  grace 
or  beauty,     Pats  and  Grut/iwcddt  whose  Pictures  may 

^  be  seen  in  the  Royai  Gallery  at  Munich,  and  were  con- 
temporary with  Albert  Durer,  afford  no  mean  specimens 
of  the  professional  skill  of  the  artists  of  that  early  day. 

There  wa-s  another  artist  of  this  period  who  was 
endowed  with  natural  faculties  much  of  the  same  stamp 
aod  order,  namely,  Lucas  von  MuUcrr  (f>r  KranacJi^)  of 
Augsburg:  and  something  similar,  in  point  both  of 
ability  and  skill,  was  a  person  belter  known  to  us  in 
Bngland  than  any  of  ihe  above,  that  is,  Hans  Holbdn^ 
of  Bcule.  He  is  first  recorded  by  the  Chroniclers  of  the 
time,  as  having  been  engaged  by  the  municipality  of  that 
cily  in  furnishing  Paintings  for  the  Fish  Market  and  the 
Town  Hall  of  his  native  City;  these  were  public  works, 
and  therefore,  that  he  should  be  selected  for  the  purpose, 
is  some  proof  of  the  honourable  estimation  in  which  he 
waabeld.  He  also,  as  it  appears,  painted  the  celebrated 
Dance  iyf  Death,  then  a  favourite  subject  of  represen- 
tation in  Swisserlandi  and  which  has  exercised  the  inge- 
nuity of  many  Painters  of  allegoiy  in  a  later  Age.  We 
can  discern  nothing  now  remaining  at  Basle  of  this 
work,  or  nothing  rather  which  can,  on  any  good  ground, 
be  credited  as  having  come  from  his  poncib  It  was 
not  until  the  period  of  his  settlement  in  England,  how- 
CTcr,  that  his  !>tyle  was  matured,  or  that  his  fame  rose 
to  lis  zenith.  We  learn  that  he  undertook  this  journey 
Upon  the  strength  of  letters  of  recommendation,  of  which 
he  was  the  bearer,  from  Erasmus  to  Sir  Tliomas  More ; 
and  so  pleased  was  his  patron  with  his  industry  and 
talent,  that  it  was  through  his  means  that  he  finally  re- 
ceived the  appointment  of  Painter  to  King  Henry  VIH., 
and  was  cstablislied  as  a  favourite  of  the  Court.  Besides 
painting  numerous  Portraits  of  our  Nobility,  Holbein 
was  engaged  also  in  making  some  large  allegorical 
Picliires  for  the  Surgeons*  Hall  in  London  ;  for  Oie 
Bridewell  Hall,  and  tor  thai  of  the  Merchants  of  the 
Steelyard:  and  it  will  be  allowed,  that  lie  certainly 
Was  possessed  of  great  power  and  fertility  of  invention, 
though  nothing  can  be  more  remote  from  Classical  grace 
than  was  his  style.  His  Portraits,  with  which  we  are 
snost  familiar,  carry  with  them  tlie  appearance  of  great 
tnilh  and  force  of  character,  though  chastened  by  a 
soberness  and  dignity,  both  in  mien  and  attitude,  which 
were  peculiar  in  some  measure  to  the  manner  of  that 
day. 

VOL.   V.  . 


Tobias  Stimmer,  another  Swiss  artist  of  the  XVIth  Gwmin 
century,  furnished  some  very  spirited  and  clever  designs  School, 
illustrative  of  the  Sacred  History,  meant  as  accompani-  ^-^^v-*-^ 
ments  to  an  edition  of  the  Bible,  The  manner  of  con- 
eeplion  of  these  prints  much  resembles  that  of  the  works 
of  Holbein  and  A.  Durer.  Toward  the  end  of  this 
same  century  we  lind  abundance  of  Painters  on  glass, 
and  some  few  authors  of  Historical  pieces,  as  Kranach 
the  younger  ;  Aldegraaf,  of  Nuremberg,  whose  engrav 
ings  are,  not  uncommon;  Swartz,  of  Mtttiivh,  and 
Haintz,  of  Berne.  We  must  suppose  the  Painters  of 
this  part  of  Germany  not  to  have  possessed  any  very 
great  or  extraordinary  talents,  when  we  find  the  Em- 
peror Maximilian  H,  sending  to  a  distant  country  for 
some  decorative  works  which  he  had  in  contemplation, 
and  employing  Bartholomew  Sprangtr,  oi  Antwerp,  tor 
that  purpose.  Nor  have  we  any  reason  to  believe 
!dm  to  have  been  found  unworthy  of  this  preference,  as 
he  was  continued  in  his  employment  during  the  reign 
not  only  of  this  Emperor,  but  also  that  of  his  successor, 
the  Emperor  Rodolph.  Many  of  his  works  are  still  to 
be  seen  in  the  Churches  of  Vienna  and  Munich,  &c. 

We  cow  come  to  a  native  artist  who  does  infinite 
honour  to  the  Cmmtry  that  bore  him,  namely,  Jean  RottfoL*- 
Hottenhamer^  of  Munich.  He  was  an  imitator  of  Tin-  ^^^' 
toretto,  both  as  to  liis  manner  of  colouring  as  well  as 
the  general  air  of  his  compositions  ;  and  so  successful 
was  he,  that  he  received  commissions  in  many  places  for 
large  altar-pieces  for  Churches,  while  he  was  no  less 
sought  after  for  his  smtdl  subjects  painted  on  copper, 
such  as  are  not  unfrequently  to  be  found  in  England. 
But  for  his  extravagance  and  profligacy,  Rottenhamer 
probably  would  have  amassed  a  large  fortune  by  his 
labour.  After  his  return  from  Italy  he  lived  chiefly 
at  Augsburg. 

While  the  South  of  Germany  was  thus  comparatively 
fertile  in  the  production  of  genius,  we  shall  find  some 
artists  of  eminence  who  came  from  the  more  distant 
and  Northerly  regions.  Such  was  Jean  Lya,  a  native  Ly?, 
of  Oldenbitrg^  who  painted  both  in  large  and  small 
size;  History,  village  feasts,  dances,  &c, :  he,  too.  fike 
the  last-named  artist,  was  a  great  admirer  and  imitator 
of  the  Venetian  colouring,  and,  like  him,  was  thoughilesa 
and  profligate,  mid  died  in  poverty. 

At  Frankfort  on  the  Main  were  born  Adam  Ei' 
sheimer^  in  1574,  an  excellent  Painter  of  Historical 
pieces  of  small  size,  and  in  1606,  Sandrart,  the  His- 
torian of  the  Art.  Portraiture  was  the  chief  employment 
of  this  last-named  master,  and  1^^  made  his  residence 
at  diflerent  periods,  in  Bologna,  Frankfort,  Amster- 
dam, Augsburg,  and  Ntirembei^.  J.  Ltngelback,  the 
Painter  of  market-places,  marine  views,  &c.,  was  also  a 
native  of  this  place. 

Among  other  Painters  of  the  XVI  1th  century  we 
must  mention  J.  ff^.  Bauer,  of  Strasburg^  the  author 
of  designs  for  Ovid's  Metamorphoses:  and  next,  one 
who,  aa  far  as  locality  of  situation  is  regarded,  ought  to 
be  classed  among  the  German  artisis,  name!)*,  Claudio  Cliude 
Gelee,  or,  as  he  is  commonly  called,  Claude  Lor  rain :  ^n™-'"* 
for  that  Province  was  not  at  that  time  annexed  to  France. 
His  studies,  however,  were  made,  as  his  fame  was 
gained,  on  the  Italian  soil ;  and  every  touch  of  his 
magical  wand,  every  shade  of  his  rich  and  sunny  Pic- 
tures, savours  of  a  taste  that  can  only  be  acquired  by 
a  residence  in  thai  delicious  country. 

There  are  many  other  native-  Germans  of  this  century 
who  are  ysually  classed  under  the  head  of  other  Schools 
3  E 
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Adrian 
and  Isaac 
Ostade. 


Fkiotiflf.  than  fhifl^  on  account  of  the  eminence  they  attained 
^  ■iy"^^  after  they  quitted  their  parent  land.  J.  van  Bockhont^ 
(Langhen  Jan^)  a  native  of  Munster^  an  excellent 
Painter  of  Portraits  and  Sacred  History;  Adrian 
and  luLoc  Ostade,  from  Luhedlc^  celebrated  Painters 
of  grotesque  subjects  and  low  life ;  Henry  Hoof,  a 
pupil  and  imitator  of  Du  Jardin,  who  was  bom  in  Uie 
Lower  Palatinate;  Lauii  Badchvyien^  of  Emden^  a 
Marine  Painter ;  A.  Mignon^  of  Frankfort^  and  Ernett 
Stuven,  of  Hamburgh  Flower  Painters ;  also  Ckmar 
NeUcher^  of  Heiddberg,  an  inimitable  Painter  of  Por- 
traits of  a  small  size,  are  all  of  them  in  common  con- 
versation attributed  to  the  Flemish  and  Dutch  School : 
to  which,  as  &r  as  they  were  artists,  it  must  be  allowed 
that  they  belong. 

So,  again,  F,  Moucheron^  a  Landscape  Painter,  was 
a  native  of  Emden,  who  passed  most  of  his  life  at  Paris 
and  Amsterdam.  Philip  Root,  (Rosa  da  Tivoli^)  a 
native  ofFranl^orU  who  combined  pastoral  scenes  and 
architectural  ruins,  in  his  rapid  and  spirited  method  of 
Painting,  so  as  to  form  admirable  Pictures ;  yet  he  is 
usually  ascribed  to  the  Italian  School,  having  chiefly 
Leiy«  lived  in  Italy.     And  Peter  Fander  Faes,  or,  as  we  call 

him,  Sir  P.  Lely,  became  so  naturalized  in  England 
during  his  long  residence  here,  and  is  so  much  iden- 
tified, by  means  of  his  Portraits  of  our  great  personages, 
with  the  History  of  our  Country,  that  one  is  surprised  to 
find  that  he  was  not  a  Briton,  but  a  native  of  Soest,  in 
Westphalia.  The  same  remark  may  be  made  of  Sh 
Koeller.  Godfrey  Kndler^  who  was  bom  at  Lubeck,  in  1648. 
Vet,  in  spite  of  these  numerous  examples,  it  must  be 
said,  that  it  was  not  for  want  of  patronage  at  home  that 
these  artists  could  be  fairly  said  to  have  been  driven 
from  their  Country ;  for  not  only  the  Emperor  of  Ger- 
many, but  most  of  the  German  Princes  laid  out  large 
sums  at  this  period  in  the  purchase  of  Pictures ;  and 
many  of  them  retained  artists  in  their  service,  and  ad- 
yancHNi  them  to  titular  honours,  as  well  as  rewarding 
them  with  liberal  pensions.  The  Courts  of  Hesse 
Cassel,  Munich^  Dusseldorf,  &c.,  were  always  open  to 
Painters  of  merit  and  renown.  But  the  &ct  is,  that 
there  was  no  common  centre  of  union  in  Germany 
among  the  artists  themselves — no  common  tie — no 
general  place  of  meeting  for  kindred  minds ;  and  Ger- 
many under  that  single  name,  dismembered  as  it  is,  and 
has  been,  is  in  reality  no  Country  at  all  for  any  man.  It 
includes  a  number  of  People  speaking  different  dialects 
of  the  same  language,  but  having  in  no  other  respect  a 
community  of  feeling. 

In  the  next  century,  we  may  mention  the  names  of 
Mengsj.&c.  Raffael  Mengs  and  Zoffani,  native  Germans,  who 
lived  in  Italy ;  Lutherburgh,  of  Alsace,  and  Angelica 
Kauffman^  a  Swiss,  who  expatriated  themselves  in  a 
similar  way,  and  bestowed,  the  three  last  at  least,  many 
years  of  their  lives  upon  England. 

In  returning  to  our  notices  of  Southern  Germany, 
we  must  not  omit  the  name  of  Paul  Ferg,  a  native  of 
Vienna,  who  died  in  London,  in  the  year  1740,  many 
of  whose  pleasing  compositions  of  Landscapes,  and 
pieces  with  figures,  are  of^en  to  be  met  with  at  this  day. 
There  was  also  J.  Elias  Ridinger,  a  native  of  Ulm,  a 
Painter  and  Engpraver  of  extraordinary  merit :  though 
the  line  in  which  he  exerted  his  abilities  b  one  that 
does  not  equally  excite  the  admiration  of  all  people ;  he 
painted  animals,  and  chiefly  those  of  the  chase. 
Denner.  Balthasar   Denner    belongs    also   to  the    XVIIIth 

century,  an    indefatigable  Painter  of  human    heads: 


one  whose  works  are  so  highly  finished,  that  they  would 
bear  the  critical  inspection  even  of  a  microscopic  eye. 
We  might  call  this,  however,  but  a  vulgar  style  of  Pain^ 
ing,  when^  placed    in  comparison  with  the  works  of 
genius  which  we   have  heretofore  been  enumerating. 
He  was,  nevertheless,  greatly  patronised  by  almoBt  iSl 
foreign  Courts,   and    received  offers  of  pensions  and 
establishments  in  more  instances  than  one,  whieh  Ms 
spirit  of  independence  induced  him  to  refiise.     It  mmt 
still  be  allowed,  that  in  these  Paintings,  however  mimile 
the  attention  paid  to  details,  the  general  diaracter  and 
the  air  of  the  ^ole  was  never  forgotten :  and  hit  tone 
of  colouring  is  sometimes  very  beautiful. 

Painting  is  mnch  patronisai  at  the  present  day  k. 
Germany,  not  only  in  the  Imperial  and  Royal  Goort^ 
but  in  many  of  the  minor  States  :  and  there  are  Inge 
Galleries  formed  from  the  worics  of  the  best  mailcn^ 
as  well  as  public  Academies  instituted  at 'Vienna  Bcriii, 
Munich,  Dresden,  Stuttgard,  and  many  other  of  tfe 
chief  cities  of  Germany. 

SPANISH  SCHOOL. 

Hie  dominion  of  the  Moors  in  Spain,  and  the  rieh 
and  gaudy  style  of  ornament  with  which  their  Psiua 
and  Temples  abounded,  gfave  a  turn  to  the  Arts  ia  tldi 
country,  which  rather  retarded  than  assisted  their  pro- 
gress ;  or,  at  least,  prevented  the  Spaniards  from  aequir- 
ing  so  early  as  the  Italians  had  done,  the  Joit  tad 
simple  principles  which  ought  to  regulate  piAlk  iMle 
in  this  respect. 

And  when  their  attention  was  once  awakened  on  Ab 
point,  they  were  for  the  most  part  obliged  to  hate  it- 
course  to  study  in  Italy,  and  thus  to  expatriate  themdfci 
for  a  time,  before  they  could  attain  any  very  oouidcn- 
ble  eminence  in  this  refined  and  difficuH  branch  of  Art 

The  artists  of  Spain  present  themselvea  gemnMj 
to  our  notice,  under  the  head  of  three  different  Schook. 
namely,  those  of  Madrid,  Seville,  and  Valencia;  kilU 
which,  if  no  very  strong  and  distinctive  peculiarities  are 
to  be  observed,  as  characterising  their  several  stylcii 
yet  the  series  of  artists  which  are  commonly  attrifaofted 
to  other  places,  warrant  us  in  making  sudi  a  distriba* 
tion  here  in  a  Historical  point  of  view. 

There  were  in  Madrid  several    Painters  who  ^^ 
tained  some  degree  of  celebrity  even  as  eariy  ss  the  "^ 
XVth   century  -,    and    a  few  of  their  works,  indeed, 
are  still  preserved  for  the  inspection  of  the  curious, 
affording    interesting    examples  of  home-brad  falest 
and  industry.     Such  was  Antonio  del  Rineom,  aostive  ^ 
of  Guadalaxares,  born  in  1446,  the  first  Painter  who  is  **■ 
said  to  have  ventured  to  abandon  the  dry,  tinnd  Gotlnc 
manner  of  his  predecessors,  whoever  they  were,  and  to 
have  made  a  nearer  approach  to  the  full  proportioBS  of 
the  human  form.     His  manner  has  a  striking  resem- 
blance  to   that  of  Ghirlandaio  of  Florence;  tbou^, 
as    it    appears,  this    similarity   arose   from  no  other 
circumstance  than  their  having  made  like  efforts  to  im- 
prove their  style,  and  from  being  placed  in  like  drcom- 
stances.     Both   he  and  Peter  Berreqttete,   (the  elder,)  P.  I| 
were  greatly  favoured  and  patronised  by  Ferdinand  ind  f* 
Isabella. 

In  the  Pictures,  again,  of  Ferdinand  CroUegos,  who  (khf 
was  born  at  Salamanca,  in  1475,  we  might  fancy  thft 
we  traced  a  strong  savour  of  the  manner  and  style  of  his 
great  contemporary,  Albert  Durer;  so  much,  indeed, 
does  he  resemble  him,  that  it  has  actually  been  coi^ 
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tiired  that  he  was  placed  under  him  as  a  scholar.  Nor 
is  it  improbable,  thatGallegos  may  have  formed  himself, 
to  a  certain  extent,  upon  the  poWished  engravings  of 
that  master,  which  already  had  come  mnch  into  fashion 
throughout  Europe  ;  as  to  any  other  causes  of  resem- 
blance, we  may»  in  the  absence  of  more  positive  reasons, 
fairly  attribute  them,  as  we  did  in  the  last  instance,  to 
the  natural  similarity  of  efforts  mode  by  men  of  ability, 
when  placed  in  similar  and  correspondent  sitnalions. 

In  the  XVIth  century  the  wealth  whicli  had 
accrued  to  the  Spaniards,  from  their  foreign  commerce, 
and  their  enterprise  in  trade,  paved  the  way  for  the 
establishment  of  the  Fine  Arts  on  a  more  bnlliant  and 
permanent  footing ;  and,  in  the  course  of  a  few  years, 
such  talent  developed  itself,  and  such  eminence  was  at- 
tained, as  serves  at  this  hour  to  shed  infinite  honour  on 
the  Schools  of  Spain, 

First  may  be  mentioned  the  name  of  Gaspar  Beeerra^ 
a  native  of  Baeza,  born  in  1520»  He  was  a  pupil  and 
assistant  of  the  immortal  Michael  Angelo,  at  Home  j 
and,  on  his  return  to  his  Country,  he  painted  many  ex- 
cellent Historical  pieces  in  fresco,  at  Madrid,  Valladolid, 
•  Salamanca,  &c.  The  air  of  his  style,  as  may  be  sur- 
mised, was  like  that  of  the  master  under  whom  he  had 
studied ;  and  the  Italian  tourist  will,  perhaps,  call 
to  his  recollection  with  pleasure,  a  Picture  by  Becerra, 
in  the  Trinita  di  Monte  at  Rome.  Nor  ought  the  name 
of  DonPhiiipGuevara^  an  amateur  Painter,  lo  be  omitted 
here  ;  he  studied  in  Italy  the  manner  of  Titian  chiefly; 
and  there  is  no  doubt,  but  that  from  his  high  rank,  good 
taste,  and  natural  ability,  he  materially  contributed  to 
the  advancement  of  the  Arts  at  Madrid, 

Still  more  celebrated  is  the  name  of  Lou  w  Moralrs,  or 
MoralcitJie  Dhine,  as  he  is  generally  called,  either  from 
excessive  admiration  of  his  talents,  or,  as  some  will 
have  it,  from  the  nature  of  the  subjects  which  he 
painted.  He  first  came  into  notice  afi  a  Painter  at 
Vttlladolid,  hut  his  merit  caused  him  soon  to  be  invited 
to  the  Capital,  where  he  fonnd  employment  enough  in 
the  Palace  of  the  Escurial,  under  the  reign  of  Philip  II. 
His  ostentatious  manners,  however,  were  displeasing  to 
the  Court,  in  consequence  of  which  he  seems  to  have 
received  his  dismissal,  after  which  he  retunied  to  spend 
the  rest  of  his  days  at  the  city  of  Badajoz.  His  sub- 
jects are  generally  single  figures,  and  are  very  re- 
markable for  their  excellent  Drawing  and  force  of 
expression,  as  well  as  for  their  peculiar  chasteness 
of  colour.  J.  Labrador^  a  Flower  Painter,  was  his 
pupil.  We  next  find  a  foreigner,  PcUegrino  Tihaldu 
of  Bologna,  employed  at  the  Escurial,  in  conjunc- 
tion with  Barrmo^  and  two  other  native  Spanish 
artists;  indeed,  the  visits  of  foreign  Painters  seem  at 
all  times  to  have  been  frequent  at  this  Court,  and  there 
can  be  httle  doubt  of  their  having  greatly  influenced 
the  fajghion,  (for  such  it  is,)  as  to  the  prevailing  man- 
ner of  Painting  at  Madrid.  We  may  next  mention 
the  names  of  Pa/Uoia  de  la  Cruz,  a  Painter  of  Portraits 
and  History  ;  J.  BatL  Maym,  the  master  ofCano  ;  and 
a  still  more  celebrated  artist  in  the  line,  namely,  the 
Hi!»torical  Louix  Tristan,  The  last-named  learned  his 
Art,  it  seems,  in  the  School  of  a  Greek  Painter,  domi- 
ciliated in  Spain,  named  Thcoiocojjuios,  whom,  how- 
ever* like  some  other  precocious  pupils,  he  soon  sur- 
passed in  strength  and  power :  his  Pictures  ar'e  remarked, 
in  general,  for  their  correctness  of  design,  and  their  very 
harmonious  tone  of  colouring;  many  specimens  maybe 
"    rches  of  Toledo  and  Madrid, 
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Fernandez  Nazarrete,  or  ei  Mtido,  as  he  was  calledi 
was  another  native  Painter  whose  talents  were  brought 
forward  under  the  patronage  of  Philip  II. ;  he  painted 
Historical  pieces  with  great  spirit  and  talent,  having 
studied  in  Italy,  and  formed  his  style  chiefly  by  what 
he  had  seen  in  that  Country. 

Eugene  Caxt^s  being  a  pupil  of  his  father,  who  had  Eugvne 
formerly  gone  through  a  course  of  study  in  Italy,  con-  Cue*, 
nects  himself  with  the  style  of  Painting  in  that  favoured 
land,  as  it  were,  only  by  inheritance  :  but,  n evert! leless, 
he  was  a  good  Painter  of  History  in  fresco,  and  was 
much  eraployc<l  at  Madrid,  by  those  who  seldom 
threw  away  their  moaey,  the  members  of  Ecclesiastical 
establish  men  ts»  • 

But  we  have  now  arrived  at  the  period  when  ap- 
peared the  greatest  genius,  in  respect  of  the  Fine  Arts, 
that  had  yet  dawned  in  Spain,  namely,  Fdasquei,  or,  to  Vclasquci. 
give  his  name  more  at  length,  Jacopm  Rodriguez  d^ 
SUva  t'i  Felasquez.  He  was  born  at  Seville  in  1 599, 
and  was  first  initiated  into  the  mysteries  of  the  pro* 
fession  by  Herrera,  a  Painter  of  that  place ;  but  he 
soon  quitted  his  instructions  for  those  of  Frances 
Pacheco,  a  Historical  Painter  of  far  greater  merit  and 
celebrity.  It  is  probable,  however,  that  his  ardent  spirit 
caught  more  vigour  from  the  sight  of  those  numerous 
Paintings,  w^hich  early  in  the  XVIfth  century  were 
imported  to  Seville  fi-om  Flanders  and  Italy,  as  well, 
indeed,  as  from  Madrid,  or  at  least,  we  shall  otherwise 
find  it  difficult  to  account  for  the  progress  which  he 
made.  It  is  upon  record,  moreover,  tliat  the  works 
of  Tristan,  whom  we  have  mentioned  above,  parti- 
cularly engaged  his  attention ;  and,  so  much  was  his 
enthusiasm  excited,  iliat  in  the  year  1622  he  lel\  Seville, 
with  the  determination  lo  go  and  seek  his  fortune,  as 
well  as  prosecute  his  studies,  in  Ihe  Capital.  His  success 
in  Portrait  Painting  soon  established  him  there  in  easy 
circumstances,  and  finally  led  to  his  employment  at  the 
Court ;  and,  owing  to  this  engagement,  he  had  the  good 
fortune  of  being  introduced  to  the  acquaintance  of  the 
celebrated  Rubens,  who  w^aa  at  that  time  residing  there. 
Of  course,  he  received  considerable  advantages,  if  it  were 
only  from  the  conversation  of  so  eminent  a  Professor,  and 
the  practice  of  visiting  his  Panting  room.  Still,  however, 
dissatisfied  with  his  progress,  and  anxious  to  improve 
himself  to  the  utmost,  he  sought  and  obtained  leave 
fi-om  Philip  IV.  to  make  a  voyage  to  Italy,  where 
the  works  of  the  great  masters  at  Venice  long  occu- 
pied his  time  and  his  attention.  Upon  his  arrival  at 
Home,  he  was  received  with  distinguished  marks  of 
favour  and  attention  by  the  Pope,  so  great  ah-eady  was 
his  fame;  and  afler  renewing  his  studies  in  that  city 
also,  and  employing  his  leisure  hours  in  painting  the 
likenesses  of  some  of  the  distinguished  personages 
about  the  Papal  Court,  he  returned  to  Madrid  in  the 
year  1631,  From  this  time  he  devoted  himself  to  Por- 
trait Painting,  in  which  he  attained  such  skill,  that 
none  but  Rubens  or  Vandyke  could  produce  Pictyres  fit 
in  any  sort  to  be  placed  in  competition  with  his*  Some 
years  afterwards,  Velasquez  made  a  second  journey  to 
Italy,  charged,  it  seems,  with  a  commission  to  make  a 
large  collection  of  Pictures,  Statues,  and  Busts,  for  the 
decoration  of  the  Royal  Palace  at  Madrid ;  which 
served  as  guides  for  the  succeeding  generation  of  the 
artists  of  this  School,  Afler  this,  we  hear  little  more 
of  him  till  his  death  in  the  year  1660. 

No  man  certainly  had  so  great  an  influence  on  the 
profession  in  Spain,  or  contributed  so 
3  E  2 
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Mating,  the  ideas  of  his  countrymen  in  general,  both  by  precept 
^^^•V^^  and  example,  as  Velasquez.  As  a  Painter,  indeed,  of 
a  natur;:!  style,  he  has  rarely  been  surpassed  by  the  great- 
est masters  ;  while  we  may  add,  that  his  just  distinction 
of  distance,  his  brilliancy  of  effect,  and  the  beauty  and 
harmony  of  his  colours,  entitle  him  to  a  still  less  quali- 
fied approbation  in  the  ornamental  branch  of  tlie  Art. 
With  regard  to  the  peculiar  gracefulness  of  his  touch, 
we  need  only  quote  the  words  of  llaffael  Mengs  :  *•  the 
pencil,"  he  says,  speaking  of  a  Picture  by  Velasquez, 
**  seems  to  have  no  share  in  execution  here,  it  seems  as 
a  simple  exertion  of  the  will." 
His  pupils.  Martinez  del  Mayo^  a  Portrait  Painter  and  Painter  in 
water  colours,^as  one  of  his  pupils,  as  was  J.  Carreno 
de  Miranda,  a  Painter  of  History  in  fresco,  who  also 
excelled  in  Portraits,  and  was  in  many  respects  a  most 
successful  imitator  of  his  master.  It  is  observable,  that 
many  Historical  Pictures,  and  those,  too,  chiefly  works  in 
fresco,  were  produced  about  the  middle  of  the  XVIIth 
century,  in  Madrid,  Valladolid,  and  other  great  towns, 
by  Matthew  Cerego,  and  Claude  Coello.  Of  this  last,  ' 
who  was  greatly  patronised  at  the  Royal  Palace,  it  is 
said  by  the  Spaniards,  that  he  united  the  design  of 
Cano  to  the  brilliant  effects  of  Velasquez,  and  the 
colouring  of  Murillo  ;  thus  combining  the  excellencies 
of  the  chief  heroes  of  the  Spanish  School.  He  is  con- 
sidered as  being  the  last  of  the  better  class  of  Painters 
belonging  to  Madrid. 
School  of  There  is  preserved  in  the  Cathedral  at  Cordova  a 

Serilie.  small  picture  of  the  Anjiunciation,  painted  upon 
wood  by  one  Pietro,  a  native  of  Seville,  and  bear- 
ing the  date  of  the  year  1500.  This  is,  however, 
merely  a  matter  of  curiosity ;  and  though  some  other 
names  of  the  same  period  are  preserved,  they  only 
serve  to  prove  that  Painting  was  rudely  cultivated  in 
these  parts  even  at  that  day.  The  first  person  of  note  of 
Louis  de  whom  we  have  any  account  is  Louis  de  Vargas,  who  was 
Vaii6;M.  living  at  Seville  in  the  former  part  of  the  XVIth  cen- 
tury. He  had  made  a  voyage  to  Italy,  it  seems,  and 
studied  there  under  Perinodel  Vaga  ;  and  such  was  his 
proficiency  in  the  line  of  Historj',  that  there  are  those 
among  his  zealous  countrymen  who  compare  him  to 
Raffael.  We  have  honourable  mention  made,  too,  of 
Ptulde  Paul  de  C&ipedes,  who  was'  born  at  Cordova  in  1538, 
Cespedes.  ^nd  became  eminent  as  a  Sculptor,  an  Arcliitect  and 
a  Painter  in  fresco.  He  went  too,  as  others  did  in  his 
day,  to  improve  himself  in  his  Art,  by  studying  in  Italy, 
and  placed  himself  under  some  of  the  followers  of 
Michael  Angelo  ;  and  there  are  specimens  of  his  pencil 
yet  to  be  seen  in  some  of  the  Churches  at  Rome. 
In  1577  he  returned  to  Spain,  on  the  occasion  of 
being  appointed  to  a  Canonry  at  Cordova ;  and  it  was 
between  this  city  and  Seville  that  he  subsequently 
divided  the  remainder  of  his  days.  L.  de  Vargas  cer- 
tainly possessed  a  more  Classical  turn  of  mind  than 
any  of  the  other  Spanish  artists,  and  we  cannot  deny 
him  the  merit  of  being  a  good  colourist.  But  in 
speaking  of  the  Spanish  School,  we  must  regard  with 
still  greater  feeling  of  interest  those  who  never  had  re- 
course to  foreign  study,  and  who  formed  themselves  with 
a  truly  national  spirit,  from  resources  purely  their  own. 
One  such  Painter  we  find  at  Seville,  in  this  period, 
Hentra.  namely,  Fr,  Herrera,  (the  elder,)  many  of  whose  His- 
torical works  are  to  be  seen  in  the  Churches  at  Seville. 
And. though,  as  has  been  already  related,  Velasquez 
disdained  him  as  an  instructor,  the  traveller  in  Spain 
recognises  m  him  a  degree  of  skill  and  talent  which 


does  honour  to  his  country.     It  was  his  sod  who  was 
patronised  by  Philip  IV.,  and,   though  professedly  a 
Painter  of  History,  was  so  successful  in  still-life  pieces,  ^ 
particularly  fish,  &c.,  that  he  obtained  the  name  of  B 
Spagnolo  delli  pesci, 

Afffhonso  Cano  was  bom  at  Grenada  in  1601,  and  C^ 
lived  and  painted  chiefly  at  Seville,  though  there  are  hw 
Churches  or  Convents  in  Madrid,  Grenada,  or  Cordova, 
that  do  not  possess  some  specimens  of  his  penciL   He 
studied  in  Italy ;    and  it  is  not  uncommon  to  hear  his' 
works  in  Sculpture  compared  to  those  of  Michael  Angdo, 
and  his  Pictures  to  those  of  Albano  ;  and  from  these  ex- 
pressions, though  we  may  not  be  prepared  to  admit  the 
justness  of  the  application,  we  may  yet  be  enabled  to 
form  some  idea  of  his  style  and  manner  in  those  two 
lines  of  Art    We  must  also  add,  that,  like  some  of  the 
Florentines,  he  studied  in  a  third  department,  and  was 
a  Professor  of  Architecture.    He  led  behind  him  a  reiy 
numerous  band  of  scholars,  and  certainly  must  be  con- 
sidered as  having  greatly   contributed  to  the  succen 
of  the  Arts  in  Spain.     Michel  Jerome  Cieza  is  the  out 
of  his  scholars  who   comes    nearest    to  his  maste/s 
style. 

Fr,  Zurbaran,  the  Spanish  Caravagg^o,  as  he  ifZoki 
called,  was  bom  in  1598,  and  formed  himself  chiefly  bj 
copying  the  Pictures  of  that  master  which  were  to  lie 
seen  at  Seville,  for  he  never  travelled  to  Italy,  flis 
chief  works  are,  the  Pictures  over  the  high  altar  id  the 
Church  of  St.  Thomas  at  Seville,  the  Paintings  for  the 
Convent  of  the  Carthusians  at  Xeres,  and  the  Labtmn  of 
Hercules  for  the  Retiro  at  Madrid.  Barnahi  (tArzdat 
and  the  Polancos,  were  among  his  best  scholars. 

P.  Moya  was  born  at  Grenada  in  1610,  and  fintVqi 
learned  tlie  principles  of  his  Art  at  Seville ;  but  in  the 
course  of  his  journey  to  Flanders,  he  saw  some  of  the 
works  of  Vandyke,  and  thenceforth  would  study  no 
other  master ;  he  even  went  to  England,  in  order  to 
place  himself  under  his  instruction.  Some  of  his  works 
are  in  the  Churches  at  Grenada,  for  he  was  a  Histoii- 
cal  Painter  ;  and  there  are  many  others  in  the  hands  of 
individuals  both  in  Spain  and  England.  J.  Athancum 
Bocanegra  came  nearest  of  any  succeeding  Painter  to 
the  style  of  Moya  and  Vandyke. 

Barilielemy  Estcban  Murillo  however  is  the  chiefMiril 
glory  of  the  School  of  Seville.  This  great  artist,  for 
such  he  is  universally  allowed  to  be,  was  born  in  the 
year  1618.  With  regard  to  his  earlier  studies  it  is 
worthy  of  remark,  that  he  did  not,  as  his  predecessois 
had  done  in  general,  form  himself  upon  the  Italian 
model,  but  turned  his  attention  to  the  Flemish  Painters, 
or  rather,  as  the  last-mentioned  artist  had  done,  addicted 
himself  to  the  principles  of  Vandyke.  It  is  said,  in  fact, 
that  it  was  from  the  visit  of  Moya  to  Seville,  that  he 
first  gained  an  idea  of  what  might  truly  be  called 
excellence  in  Art ;  or,  in  other  words,  that  line  which  he 
followed  was  the  only  one  wherein  were  displayed 
those  peculiarities  which  were  congenial  to  his  own 
natural  ideas.  Launching  into  the  world  without  money 
or  even  friends,  we  see  this  young  man  sitting  down 
and  pakiting  a  few  pieces  of  canvass,  which  he  sold 
to  a  hawker  to  be  carried  out  to  the  Indies,  and  with 
money  thus  raised  he  went  to  Madrid,  and  intro- 
duced himself  to  Velasquez.  Velasquez  was  at  this 
time  a  great  man  about  the  Court;  but,  far  from 
being  offended  with  his  conduct,  or  feeling  as  a  more 
vulgar  mind  might  have  done  on  such  an  occasion,  he 
received  him  at  once  with  kindness  and   even  &nii- ' 
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ly ;  takings  care  to  lay  open  to  his  inspeclion  aJl  the 

cest  works  in  the  PaJace  of  the  E^^ciiriaU  In  con- 
en  ce   of  the  advantaia^es   thus  offered   lo  h'm,  we 

I  that  Murillo  staid  there  three  years,  and,  from  his 
ies  and  diligence  so  iinreraitting;ly  pursued  al  the 
tal,  started  at  once  as  a  finished  Painter.  This 
act  of  Velasquez  was  a  moral  lesson  to  Murillo, 

h  he  never  sutFered  to  be  obliterated  from  his  mind, 
he,  too,  in  his  turn,  when  afterwards  he  had  risen  to 
ence,  always  showed  a  g-enerous  readiness  of  disposi- 
;o  every  young'  artist  who  was  presented  to  his  notice, 
i  was,  indeed*  who  first  termed  the  project  of  esla- 
il]g  an  Academy  of  design  at  Seville,  which  lie 
ty  succeeded  in  accomplishinj;^,  in  spite  of  the  i^^reat 
si  lion  with  which  he  met.  Murillo  exhibited  g^reat 
t.  both  in  Historical  composition  and  in  the  more 
sly  fibres  of  common  life.  As  to  style  of  desi^n^ 
one  of  those  whom  the  Italians  call  a  natnrtdida^ 
is,  without  any  pretensions  to  Classical  g^race;  but 
truth  and  strengih  of  character  that  pervade  his 
ires,  give  him  widi  the  world  in  g'cneral  a  higher 
Dmeudation;  to  this  he  added  a  force  and  richness 
dour  equal  to  the  best  productions  of  his  mighty 
►type.  The  j^eatest  and  most  perfect  Painting  by 
llo  is  said  to  he  the  Ht  Antony  of  Padua,  which  is 
d  in  the  Cathedral  at  Seville,  and  for  which  he 
red  no  less  a  sum  than  10,000  rials  from  the 
it€P,  Some  of  his  Pictures  are  to  be  met  with  in 
joytil  Palaces  in  Spoin^  and  almost  every  collection 
tc  throughout  Europe  will  attbrd  &ome  example  of 
great  master.  It  may  be  said  that  no  artist,  if  we 
>t  Rubens,  ever  had  the  reputation  of  painting  so 
'  Pictures  as  Murillo. 

'  the  pupils  of  Murillo  whose  Pictures  are  often 
sanded  with  his,  it  will  be  sutbcieut  to  mention 
Bmesof  A 7itot Inez,  Villa  Ficencio,  Tobar,  Menesco, 
o,  &c.  S^flfmtian  Gomez  is,  perhaps,  still  more 
^ssful  in  his  imitations. 

icHher  follower  of  the  style  of  Vandyke  and  Rubens 
Nino  de.  Guevara,  who  also  lived  in  the  XVIIth 
ify;    if,    indeed,  it  is  fair  to   introduce  any  such 

II  as  a  parallel  to  the  name  of  Murillo.  We 
close  our  accomit  of  the  School  of  Seville  with 
lames  of  F,  Camprobin  and  /.  Ardlano,  Flower 
ters;  Jmeph  AntoUnez^  (scholar  of  Ricci>)  a 
ter  of  Landscape,  and  Henri  den  las  Marin4is,  as 
tic  imports,  a  Painter  of  Sea-pieces, 

chol^jt  Factor  {k  bSat,}  the  Painter  of  Madonnt, 
S  tiret  name  on  the  catalog^ue,  in  point  of  time, 
(dmcia;  he  lived  early  in  the  XVItli  century. 
mi  more  note,  in  regard  to  the  degree  of  still 
1  he  attained,  was  the  Pere  Nicholm  Borras,  who 
the  walls,  cloisters,  altars,  &c.  of  the  Convent 
,  Jerome  di  Gaudie  at  Valencia  with  his  Paint- 
He  seems  to  have  been  indebted  for  his  great- 
►roficiency  in  the  Art  to  his  acquaintance  with 
clebrated  Vincent  Joane^^  a  person  of  whom  it  is 
luty  next  to  take  notice.  Joanes,  who  is  the  glury 
ic  School  of  Valencia,  was  born  in  1523.  He 
ed  in  Italy  for  some  time,  according  to  the  fashion 
e  day,  and  there  he  learned  to  imitate,  and  not 
:cessfuny,  the  matiner  of  Raffael ;  so  much  so  that 
have  snpposed  him  to  have  been  his  pupil  ;  the 
of  his  birth  however  renders  this  impossible.  The 
of  his  feelings  deserves  to  be  recorded,  as  well  as 
Itilt ;  for  the  same  fact  is  related  of  him  as  of  Louis 
namely,  that  before  entering  upon   a  sacred 


subject  he  Invariably  prepared  himself  for  the  task  by     SpanlsH 
taking    the     Sacrament.      At  the    Palaie   at   Madrid     S*^^'»<»1- 
are  six  magnificent    Pictures  by  Joanes,   representing  ^"'•V^^ 
the  Uisiory  of  SL  Stephen;  and    many  of  his  works 
are  to  be  seen  in  the  Churches  at  Madrid,  Segovia, 
Valencia,  &c.     His  manner   of  Painting  is   not  alto- 
gether free  from  restraint,  but  still  there  is  so  much  of 
energy,  such  skill  in  foreshortening,  and  such  a  fiovr 
and  fulness  in  his  draperies,  as  to  make  ample  amends 
it>r  this  fault,  and  banish  the   imputation    of  poverty 
or  servility  from  his  style :  his  colouring,  as  might  be 
expected,  savours  much  of  the  Roman  SehooL     He  had 
a  son,  Vincent  Jt'an  dc  Joanes^  who  must  not  be  con- 
founded as  a  Painter  with  his  father,  to  whom  he  was 
greatly  inferior  in  talent. 

Malarana  and  Yavarri  were  also  respectable  Painters 
of  Historical  subjects  at  that  day»  and  chiefly  in  fresco. 
There  were,  too,  three  Historical  Painters  at  Valencia 
of  tlie  name  of  Zarincna, 

The  Venetian  style  and  manner  of  Painting  seems  at 
all  times  to  have  had  great  attractions  for  the  Spanish 
artists ;  but  there  are  few,  if  any,  amongst  their  number 
who  were  more  successful  in  seizing  its  peculiarities 
than  Pt'tro  Orrentt\  of  ISloutalegre,  in  Mureia»  His 
favourite  master  was  Bassano,  and  it  was  after  his 
fashion  that  he  used  to  paint  both  Historical  subjects 
and  those  of  common  life.  Examples  enough  are  to  be 
met  with  at  Toledo,  Madrid,  Cordova,  Badajoz,  Valen- 
cia, and  in  his  native  Country;  those  which  gained  him 
the  most  admiration  are  eight  designs  from  the  Book  of  * 
GcncjtU,  in  the  possession  of  the  family  of  De  Huertas: 
he  lived  in  the  latter  part  of  the  XVIlh  century. 
Contemporary  with  Orrente  was  the  Augustan  frior, 
Leonardo^  a  Painter  of  llistor).  Portraits,  and  Battle 
pieces.  He  received  a  commission  from  the  General  of 
his  Order  to  decorate  with  Paintings  his  Convent  at 
Madrid ;  and  lie  was  employed  also  in  many  works  at 
Toledo,  Cordova,  Valencia,  &c, 

Francbi   Ribalia  was    born  in    1551,  and   chancing  Ribaltt. 
during  his    state  of  pupilage  to  fall  in  love  with  the 
daughter  of  his  master  at  Valenciiu  and  being  refused 
the  honour  of  her  hand,  he  betook  himself  to  Rome; 
probably  as  much  for  a  diversion  of  his  ttiought^,  as  for  ^j- 

the  purpose  of  making  himself  considerable  by  his 
talents.  There  he  employed  himself  in  copying  the 
standard  Pictures  of  RatTael,  the  Caracci,  and  more 
parlictilarly  those  of  Sebastian  del  Piombo;  and  at  his 
return,  so  gratified  was  his  master  by  the  talent  be  dis- 
played, and  so  satisfied  that  he  would  make  his  way  in 
the  world,  that  he  freely  gave  him  his  daughter  in 
marriage.  His  colouring  is  rude,  but  in  Drawing  and 
composition  he  is  excelled  by  few;  and  so  much  are  his 
Pictures  esteemed  at  Valencia,  that  the  citizens  of  that 
place  very  unwillingly  part  with  any  of  hi.s  works. 
He  pakited  also  for  many  of  the  Churches  at  Madrid, 
Valencia,  Segovia,  &c.  Castaneda'And  Bausa  yucv^  his  Hia  pupiU» 
best  scholars t  His  son,  too,  Johan  Ribaltaf  equalled  his 
father,  though  he  exerted  his  talent  in  a  different 
branch  of  the  Art,  confining  him.self  almost  wholly  to 
Po  rt  rai  t  Pai  nti  n  g.  H^aein  Ik  n,t  Jero?n€  de  Enp  in  osa  al  so 
is  said  to  have  been  a  pupil  of  Ribalia,  born  in  1 600 ;  he 
painted  Sacred  History  in  good  style;  but  there  are  three 
other  Painters  of  this  name  and  family,  who  were 
also  Historical  Painters.  SLphen  March,  or  March  dra  S.  Mnnk 
BataiUes,  so  called  from  die  usual  subjects  of  his 
pencil,  acquired  great  fame  from  the  bustle  and  spirit 
of  his  designs,  as  well  as  fi-om  their  colouring,  which 
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resembled  that  of  the  Venetian  mode.  He  had  a 
pupil,  named  Sahmaj^,  of  considereble  merit  in  the 
same  line. 

Mathieu  GUarU  a  Painter  of  History,  was  a  pnpil 
of  one  of  the  Ribalta  School,  who  served  to  keep  aliye 
the  memory  of  that  great  artist :  his  Pictures  are  in 
most  of  the  Convents  of  Murcia,  Toledo,  and  Madrid; 
he  was  bom  in  1648.  We  must  not  omit  the  name 
of  Avgustvs  Gaud,  who  was  formed  in  the  School  of 
Carlo  Maratta  at  Rome,  and  whose  heavy  manner  he 
followed :  his  Paintings  are  to  be  found  chiefly  in  the 
Convents  and  Churches  of  Valencia,  where  he  died  at 
the  beginning  of  the  XVIIIth  century.  Don  Vincent 
Victoria  (the  Canon)  was  a  scholar  of  the  same,  and 
many  of  his  Pictures,  both  in  Italy  and  in  Spain,  paaa 
under  the  name  of  that  master. 

FRENCH  SCHOOL. 

The  art  of  staining  glass  with  a  variety  of  permanent 
colours  was,  as  we  have  before  mentioned,  the  invention 
of  a  Frenchman,  William  of  Marseilles ;  but  except  in 
works  of  this  description^  which,  however  beautifhl  in 
themselves,  are  of  a  totally  distinct  nature  firom  the 
usual  studies  of  a  School  of  Painting,  little  or  no  pro- 
gress appears  to  have  been  made  in  France  before  the 
day  of  Francis  I.  We  find,  indeed,  ^he  name  of  Jean 
Cousin,  who  was  bom  at  Soucy  near  Sens  in  1463,  the 
author  of  certain  Treatises  on  Art,  and  a  few  samples  of 
whose  practical  talents  are  preserved  by  the  engraver. 
We  have  also  the  name  of  F,  Clouet  or  Jandj  a  Portrait 
Painter,  and,  in  the  Historical  department,  those  of 
Dubreuil  and  Freminet,  who  were  flourishing  towards 
the  middle  of  the  XVTth  century.  But  with  the  reign 
of  Francis  I.  was  mtroduced  a  new  and  more  brilliant 
sra  of  Art.  That  monarch  commenced  his  patronage 
by  inviting  Italian  artists  of  high  reputation  to  reside  at 
his  Court,  Rosso,  Nicoh  del  Abate,  and  Primaticcio ;  their 
style  was  captivating,  and  became  fashionable ;  and  thus, 
through  a  rage  for  Italian  study  and  Italian  taste,  was 
developed  the  latent  germ  of  native  genius  in  France. 
The  first  Painter  of  eminence  who  was  thus  brought  for- 
ward was  Simon  Vouet,  the  son  of  a  Painter  at  Paris, 
bom  in  the  year  1582.  He  was  fortunate  enough  to 
meet  with  the  patronage  of  the  French  Ambassador  to 
Turkey,  by  whom  he  was  carried  to  Constantinople,  and 
afterwards  sent  to  Italy,  where  he  remained  upwards  of 
fourteen  years ;  and  let  it  be  observed,  that,  though  a 
Frenchman,  his  talents  were  such  as  to  acquire  for  him 
even  in  that  great  seminary  of  Painters  no  ignoble 
name :  the  Picture  of  The  Assumption,  for  the  Chapel  of 
the  Chapter  of  St.  Peter's,  is  reckoned  one  of  his  best 
works :  there  are  many  others,  however,  which  have 
become  familiar  to  the  Public  by  the  hands  of  the 
engravers.  In  the  School  of  this  artist  were  formed 
Valentino,  Le  Brun,  Le  Sueur,  Dujresnoy,  Mignard, 
Testolin,  La  Hyre,  and  many  others,  who  in  their  day 
did  honour  to  their  Country.  Jacques  Blanchard  was 
a  contemporary  of  Vouet,  but  far  inforior  to  him  in 
originality  and  talent :  he,  nevertheless,  gained  a  great 
reputation  from  his  successfiil  imitation  of  the  Venetian 
style,  his  compositions  abound  with  female  forms, 
and  he  gained  the  name  of  the  French  Titian. 

A  still  greater  artist  next  appeared,  namely,  Nicolas 
Povssin,  who  was  bom  at  Andely  in  Normandy  in 
1595.  The  g^reatest  part  of  his  life  was  passed  at 
Rome;  and  by  his  unceasing  application,  diuing  his 


residence  there,  he  formed  for  himself  a  more  tnilj 
Classioal  and  learned  style  than  any  other  Painter  upon, 
record,  scarcely  excepting  Raflbel  himaelf.  Still,  it  waa.  ^ 
not  a  cold  or  tame  and  lifeless  grace  fidiich  his  fignrei 
exhibited,  but  a  foil  nervousness  of  expreeeion,  thai 
showed  the  deepest  knowledge  not  only  of  the  external: 
and  anatomical  movements,  but  also  of  the  iniiwd 
emotions  of  the  human  heart.  We  have  in  Eog^aadp, 
in  the  collection  of  the  Marquess  of  Stafibrd,  aome  o£ 
his  most  perfect  pieces,  namely,  The  Seoen  Smcrammhi. 
engravings  of  his  other  more  celebrated  pieoea,  wdi.ae' 
The  Delu§e^  The  PkUiatinea  smitten  by  the  Hague,  Tkt 
death  of  Germanicue^  and  The  diecovery  cf  Moeee,.  wm 
in  the  hands  of  all  amateurs,  and  give  a  better  idea^el 
his  style  than  any  words  can  exprea*  N.  Poufl«ahad 
no  actual  scholars  under  his  chaige,  bat  there  we  §m 
Painters  of  France  of  his  day  who  were  not  indibladla' 
him  for  advice ;  and  still  fewer  of  any  day  who  have  not 
profited  by  his  example:  we  may  safely  sayt  indead 
that  his  manner  gave  the  turn  and  fodiion  in  Fraiieeto- 
all  the  artists  that  came  after  him ;  in  short,  the  Fao^ 
sinesque  style  is  as  truly  the  characteristic  of  theKnMih- 
School  as  the  Raffiielesque  is  of  the  Roman. 

We  may  mention  Jacques  Stella  of  Lyoni,  a  inead  of  8ft 
Poussin,  as  one  who  closely  and  succeaafiilly  indtalid 
his  manner  of  composition ;  he  was  patroniaed  by  Car» 
dinal  de  Richelieu.  Many  of  the  firat  People  at  ths 
Court  seemed  to  have  imbibed  a  taste  for  Ait  fi«n  (he 
example  set  them  by  Francis  I.,  and  there  was  ao  ml 
of  patronage  to  a  young  artist  who  displayed  at  thb 
period  any  symptoms  of  talent. 

Francis  Perrier^  a  native  of  Burgundy,  bom  in  ISIHV^ 
went  to  Italy,  and  placed  himself  for  a  while  ante 
Lanfranc ;  but  his  uidbrtunate  instability  of  dispoRtfra 
became  his  ruin,  and  he  painted  but  very  lew  PStlUM% 
being  at  this  day  known  in  the  world  chieflj  m  •■ 
engraver.  Francis  Blandtard,  of  Paris,  is  reeoiMFJI 
as  a  Painter  of  History  about  this  period,  and  a  wiy 
respectable  if  not  a  great  one.  He  too  studied  in  Aalj, 
and  followed  the  manner  chiefly  of  the  Venatian  SdrasL 
To  these  we  may  add  Jeem  le  Maire^  a  Pinter  of  p»* 
spectives,  and  Jean  Mosnier,  a  glass  Painter.  They  aln 
went  through  their  course  of  study  in  Italy ;  for  it 
seems  as  if  fashion  had  now  made  tins  jouxney  aa  il^ 
solutely  necessary  part  of  almost  every  Painter's  edutt^ 
tion. 

The  next  person  whom  we  shall  mention  is  one  who 
did  honour  to  his  foster  Country,  and  who  deserws  to  be 
remembered  by  all  his  countrymen  for  his  talent;  the 
traveller  in  Italy  will  recog^nise  a  very  beautifiil  Funting 
from  his  hand,  which  has  the  honour  of  a  place  in  the 
collection  at  the  Vatican  Palace.  His  name  is  Mem  k 
Valentin,  or  Valentino,  as  he  was  called  more  usaiUy  W 
by  the  Italians ;  he  was  bom  at  Coulomiers  in  IWO; 
it  appears  that  he  lefl  the  School  of  Vouet,  at  Psria,  ii 
order  to  study  in  Italy,  where  he  became  a  gwit 
admirer  of  M.  Caravaggio,  and  afler  his  fashion  pMntrf 
his  figures  in  a  strong,  forcible  style  upon  a  dark  si 
rather  black  background.  His  Cowxri^  JudiAwHk^ 
head  of  Holofirnes^  and  some  few  other  of  his  Piet«n>» 
are  well-known.  ^ 

J,  Bapt,  Mola,  or  Mola  da  Franda,  for  be  too  w»  •  ■* 
Frenchman  born,  was  another  of  those  who  abandoned  tbi 
School  of  Vouet  for  those  of  lUly :  he  may  be  remarks^ 
however,  as  having  adopted  a  style  directly  opposite  to 
the  last-named  artist,  becoming  a  follower  of  the  graccM 
and  sofl  Albano ;  many  of  his  Pictures  are,  indeed»  ate 
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1^.  pasted  under  the  name  of  that  great  master.  Jacques 
^  CaUaU  also,  whose  Ultle  roiliLary  pieces,  the  Tentptation 
K  of  SL  AntJiony,  &c.,  are  so  uriiverBally  admired,  was 
W  of  this  day,  and,  like  the  others.  sLudicrl  in  Italy.  We 
I  mig'ht  mention,  too»  Ferdinand  Elle,  who  as  a  native  of 
I  Malines  rather  belongs  to  the  Flemish  School,  yet  con- 
I  stantly  rei^ided  at  Paris,  and  is  but  little  known  else- 
where. He  painted  Portraits  chiefly.  He  leil  a  son 
behind  hira  in  the  same  line,  usually  known  under  the 

(Mttme  of  Ferdinand  the  younger. 
Up  to  the  time  of  which  we  now  speak,  the  Painters 
in  FVance  seem  generally  to  have  exercised  all  the 
nerer&l  branches  of  the  Art  of  design  ;  this  appears 
evident  upon  considering-  tlie  very  various  specimens 
Bent  by  them  as  their  contributions  to  the  earlier  exhi- 
ic»-  bitjoTis  of  the  Royal  Academy  of  Paris,  Many  diffi- 
culties, it  seems,  here,  as  in  other  Capitals,  stood  in  the 
woy,  and  much  was  to  be  done  before  this  establishment 
was  settled  on  a  proper  foundation.  The  name  of  the 
Academy,  indeed,  existed  as  early  as  the  year  1648 ;  but, 
notwithstanding',  it  is  quite  clear,  that  it  was  not  till 
seven  years  afterwards,  that  letters  patent  were  obtained 
for  its  formation  under  Louis  XIV.  In  his  reign  it  re- 
ceived great  encouragement,  its  funds  were  large  and 
numerous,  and  Chairs  and  Professorships,  and  honours 
of  various  sort^,  were  accorded  to  it.  A  most  important 
addition  was  afterwards  made  to  it,  by  the  establishment 
of  a  second  Royal  Academy  of  France,  in  the  seat  of 
the  Arts,  at  Rome  itself;  where  young  French  artists, 
who  were  deserving  of  patronage,  might  bereceiveil  and 
asdsted  in  their  studies.  This  plan  was  not  finally  ac- 
complished until  the  year  1765.  The  Palazzo  Medici 
on  the  Monte  Pincio,  having  then  been  purchased  for 
this  purpose,  is   the  present  residence  of   the  young 

IFVenchmen  during  their  period  of  study  at  Rome. 
Le  Sueur,  one  of  the  most  zealous  partisans  of  the 
Academy,  and  who  uniformly  supported  its  interests 
ag^nst  those  who  were  adverse  to  its  formation,  was 
bom  in  the  year  1617  ;  and  his  name  is  commonly  men- 
tioned by  the  French  writers  with  more  than  ordinary 
ddight,  as  affording  the  best  specimen  of  what  pure, 
native  French  talent  has  been  at>le  to  effect.  It  is  true, 
indeed,  that  he  never  studied  in  Italy,  but  at  the  same 
time  it  is  evident  to  the  most  casual  observer  of  his 
works,  that  he  must  have  formed  himself  chiefly  by 
attention  to  the  works  of  Italian  Painters ;  and  though 
there  are  few  who  have  been  provided  with  a  greater 

>«tock  of  invention  and  natural  feeling,  yet,  again,  there 
are  few  who  exhibit  in  their  compositions  such  strong 
lineaments  of  imitalive  Classical  study.  His  colouring 
is  not  forcible,  but  still  possesses  a  certain  degree  of 
hannony,  which  soothes  the  eye  of  connoisseurs,  and 
makes  them  forget  his  faults.  Harmony,  indeed,  and 
milder  affections  of  the  soul  seem  alone  to  be  natural  to 
L.e  Suctir ;  but  still  he  was  sufficiently  powerful  to  excite* 
by  the  manner  of  his  design,  a  strong  interest  in  the 
mind  of  the  spectator,  and  may  be  fairly  classed  among 
the  best  of  those  whom  a  Roman  would  place  at  the 
head  of  the  Transalpine  School.  He  died  at  the 
age  of  thirty-four,  but  Icfl  even  in  this  short  life  many 
works  to  attest  his  ability  and  skill ;  of  these  we  may 
mention  the  Life  of  Si.  Bnmo,  SL  Pavl  preaching  at 
Bphe^ui^  The  Martyrdom  of  Si.  Laitrence,  Our  Saviour 
with  Mary  and  Marthfi,  Our  Saviour  carried  to  (he  Se- 
pul^hre^  and  Alexander  receimng  the  cttpfrom  the  hands 
ofhift  Physicians;  most  of  which  have  been  made  known 
to  the  public  by  the  labour  of  the  engraver.     Nicolas 
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ColombeU,  of  SotteviUe,  was  his  only  scholar  who  attained      Preach 
any  great  name.  School. 

The  name  of  Claude  Lorrain  has  of  late  years  been  ^"^^v^^ 
inserted  in  the  catalog^ie  of  French  Painters,  but  they  ^1*"^*' 
have  little  claim  to  this  great  man,  since  his  native 
province  was  not  yet  annexed  to  France :  it  does  not 
appear  indeed  that  he  ever  set  his  foot  within  the  limits 
of  the  French  Monarchy,  and  his  style  was  formed  where 
his  life  was  almost  wholly  passed,  namely,  at  Rome. 

The  name  of  Dufrcsnoy  is  known  rather  from  his  Dufrefiwji 
Poem  on  the  Art  of  Painting,  than  from  the  specimens 
of  his  pencil,  and  therefore  may  be  passed  over  in 
this  brief  History  of  the  Art ;  but  the  next  name  occur- 
ring on  the  catalogue,  is  that  of  one  of  the  most  dis- 
tinguished French  artists,  namely,  Sebastian  Bourdon.  Boyrdoo, 
He  was  one  of  those  instances  of  precocious  talent 
whose  life,  contrary  to  vulgar  prejudices,  was  prolonged 
60  as  to  enable  him  to  justify  the  promise  of  his  early 
years:  he  was  born  at  Montpellier  in  1616,  and  at  Uie 
age  of  fourteen  designed  and  executed  in  good  style, 
as  it  is  said,  a  plafond  in  the  house  of  a  gentleman  near 
Bourde^ux.  In  a  later  period  of  his  lUe,  after  his  re* 
turn  from  Italy,  we  tind  him  equally  happy  in  his  com- 
position in  all  the  three  chief  branches  of  tlie  Art,  in 
Histor}',  Landscape,  and  Portrait ;  while  it  may  fairly 
be  said^  that  his  imitations  of  Poussin,  Caracci,  and 
Sacchi,  are  of  a  nature  to  deceive  tlie  eye  of  even  an 
experienced  connoisseur.  Jacob  carrying  away  the 
idoktof  Laban^  The  Virgin  arid  Child,  The  Seven  Labours 
of  Piety,  and  some  others^  have  been  engraved ;  and  a 
beautiful  Landscape,  given  by  the  late  Sir  G,  Beaumont 
to  the  National  Gallery  in  London^  is  familiar  to  the 
public. 

Owing  to  a  reputation  which  was  enhanced  beyond 
its  due  merits  by  the  favour  and  partiality  of  the  Court 
of  France,  there  are  few  Painters  of  that  Country  whose 
names  have  a  more  extensive  reputation  than  that  of 
Le  Brun,  He  had  .some  talent,  certainly;  but  he  will  Le  BnatJ 
be  quoted  always  by  the  judicious  connoisseur,  as 
affording  a  sample  of  the  worst  style  of  Historical  Paint- 
ing that  ever  tbrced  itst^lf  upon  the  public  notice;  Le 
Bntn  peint  a  nm  yctix  lefier  d  le  t(rriblt\  says  the  Poet, 
nor  can  we  characterise  his  style  better  than  by  these 
two  words  :  and  yet  it  is  not  that  sort  of  fierceness  and 
terror  which  interests  us  in  looking  at  a  Picture,  it  is  one 
continual  bustle,  that  distracts  the  attention,  and  offers 
no  rallying  point  for  the  Imagination  or  the  feelings. 
Repose  is  a  quality  utterly  banished  from  his  works  ; 
and  though  he  represents,  in  some  of  his  Pictures,  the 
Passions  of  the  Soul,  and  even  wrote  a  Treatise  upon 
the  subject,  it  is  only  in  their  vulgar  and  most  staring 
forms  that  they  are  ever  depicted  by  him  on  the  canvass. 
No  one  is  farther  removed  from  the  Poetic  dignity  of 
the  Art,  which  alone  enables  it  lo  interest  and  ennoble 
the  mind.  He  gives  the  most  perfect  sample  of  tliat 
deficiency  of  sedateness  and  grandeur  of  style,  which 
the  Classical  Winckelmanu  describes,  by  borrowing  from 
the  Ancients  the  term  paretithyrsis. 

Verdier,  Houasse,  and  A udran,  were  the  scholars  and  Hitpupili, 
assistants  of  Le  Bnui,  whose  style  they  imitated  with 
but  loo  much  servility ;  indeed,  it  may  be  said,  that  in 
consequence  of  the  splendour  of  a  name  honoured  as 
his  was  by  Court  favour*  his  style  not  only  became  the 
fashion  of  his  own  day,  but  has  stamped  a  character  on 
the  French  School,  which  it  retain.H  in  great  measure 
even  to  this  time;  and  in  spJLe  of  the  ingenuity  of  mo- 
dern declamation  and  the  judgment  developed  by  modern 
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connoisseurs,  the  annu&l  exhibitions  at  the  Louvre 
savour  more  strongly  of  the  fierceness  and  audacity 
of  Le  Bnin,  than  of  the  chaste  energy  of  Poussin. 

Peier  Mignard  and  Nicolas  Mignard,  two  brothers, 
bom  at  Troves,  and  both  distinguished  Painters  of  Por- 
trait and  History,  flourished  during  the  earlier  part  of 
the  XVIIth  century.  Peter,  however,  who  studied  for 
many  years  in  Italy,  was  the  more  celebrated  of  the 
two :  he  succeeded  Lc  Brun  in  his  place  of  Chief  Painter 
to  the  King  of  Prance,  and  some  splendid  specimens 
of  his  talent  are  still  to  be  seen  in  the  Royal  Palace  at 
Versailles ;  where  the  connoisseur  will  observe,  that  if 
he  fail  in  force  and  dignity  of  expression,  there  is  yet  a 
soilness  and  harmony  of  composition,  and  freshness  of 
colouring,  demanding  our  admiration. 

The  two  Lenaim,  Louis  and  Antony,  were  excellent 
Portrait  Painters,  and  they  have  left  behind  them  also 
some  groups  of  figures,  designed  in  a  picturesque  style, 
which  are  remarkable  for  their  fi-eshness  of  colouring, 
and  happy  facility  of  expression :  they  died  about  1648; 
little  else  is  known  of  ttieir  history. 

Philip  de  Champagne  belongs,  by  birth  at  least,  to  the 
Flemish  School,  but  he  passed  the  greater  part  of  his 
life  at  Paris ;  and  his  Portraits,  or  compositions  con- 
taining few  figures,  possess  great  merit. 

Jacques  Courtois  or  Bourguignon,  (as  he  is  usually 
called,)  is  well  known  from  his  spirited  Battle  pieces ;  he 
passed  the  best  ^f  his  days,  and  painted  his  best  Pic- 
tures, in  Italy.  He  left  behind  him  a  successfiil  imitator, 
in  his  countryman,  Joseph  ParroceU  who,  upon  his 
return  from  his  studies  in  Italy,  obtained  employment 
at  the  Court  under  the  reign  of  Louis  XIV.  ;  this  was 
at  the  time,  too,  that  Vandermeulen  had  long  enjoyed 
the  chief  favours  of  his  Majesty,  and  was  regularly 
retained  by  him  to  detail  with  his  pencil  the  military 
glories  of  the  day. 

A,  Coypel  was  one  of  the  best  Historical  Painters  of 
Paris  towards  the  end  of  the  XVIIth  century ;  in  his 
Pictures  we  first  trace  the  appearance  of  French  faces 
and  French  manners  in  the  personages  represented  on  his 
canvass ;  a  fault  wlfich  afterwards  became  very  common 
amongst  the  secondary  Painters  of  the  French  school : 
Athaliah,  Jephthah,  Solomon,  Susannah,  Venus,  &c., 
are  all  so  many  French  men  and  French  women  in 
disguise,  as  may  be  seen  in  the  engraving^  after  his 
works.  There  were  four  artists,  however,  of  some 
note  belonging  to  the  family  of  Coypel ;  nor  were  the 
stocks  of  Halliy  Boulogne,  and  Detroit,  much  less  pro- 
lific in  Painters,  though  their  fume  is  not  very  much 
extended  beyond  the  limits  of  France. 

De  Lafosse  deserves  our  notice  for  the  neatness  of 
his  colouring;  some  of  his  chief  works  were  his  Paint- 
ings at  the  Palaces  of  Versailles  and  the  Trianon,  and 
he  was  also  much  employed  in  England  by  the  family 
of  the  Duke  of  Montague.  His  nephew,  A  nt,  Pesne,wsLS 
a  respectable  Portrait  Painter,  who  established  himself 
in  the  service  of  the  King  of  Prussia  at  Berlin,  where 
he  finished  his  days. 

Jean  Jouvenet  is  celebrated  for  his  Picture  of  the 
Descent  from  the  Cross,  which  is  said  to  be  one  of  the 
best  compositions  of  the  French  School :  many  other 
of  his  works  have  been  enp^aved,  and  it  must  be  con- 
fessed, that  he  is  not  devoid  of  originality  or  greatness 
of  manner:  hfe  died  in  1717. 

At  the  same  time  flourished  Sophie  Cheron,  who 
attained  a  high  and  deserved  reputation  in  her  day : 
her  style  of  design  was  tasteiiil,  and  her  colouring 


excellent :  it  was  her  brother.  Lorn  Cheron^  vrho  was 
driven  to  England  at  the  time  of  the  ReYocation  of  the 
Edict  of  Nantes ;  his  works  are  often  to  be  met  with, 
and  never  fail  to  attract  our  attention  by  their  very 
Classical  and  pure  style  of  design :  we  have  numy 
of  his  designs  in  one  of  the  large-sized  editions  of  the 
Bible  used  in  Parish  Churches. 

Another  French  artist,  who  found  employment  in 
England  at  that  time,  was  Nicolas  de  LargiUHre,  who 
even  at  the  early  age  of  eighteen  surprised  the  King,  r 
Charles  II.,  by  the  vigour  and  freedom  of  his  pencil: 
he  did  not  live  in  England,  however,  but  went  back  to 
his  native  Country,  where  he  attained  the  favour  and 
applause  of  his  brother  Academicians,  though  he  canaot 
be  said  to  have  been  honoured  by  the  patronage  of 
the  Court 

Hyacinthe  Bigaud,  a  native  of  Perpignan,  gained  k 
great  admiration  at  Paris,  for  the  beauty  of  his  For 
traits.     Rigaud  is  the  Vandyke  of  the  French  School,  ai 
J.  B.  Monnoyer  is  their  Van  Huysum  :  there  are,  per-  ifa 
haps,  few  men  who  have  attained  gpreater  reputatiM  in 
this  line :  he  was  generally  assisted  in  his  laboon  by 
his  relative   and  scholar,   De  Fordency^  who  perhapiDcl 
painted  with  more  truth  and  fidelity,  if  with  Ism  of 
Poetical  spirit  than  his  master. 

The  Pictures  of  Watteau,  whose  name  next  ocean  Wg 
in  the  list,  are   houquet-WV^  in  point  of  the  eaqniate 
effect  of  their<;olouring:  though,  perhaps,  they  cii(Bluuit 
us  still  more  by  the  lively  comic  grace  of  hu  figures, 
and  the  spirit  of  his  design. 

Le  Pautre,  La  Fage,  Le  Maire,  Le  AfoMe,  Coiei; 
Baoux,  Nanteueil,  L.  Ferdinand^  &c.,  as  PaiiAen  of 
Portrait  or  History;  PeiitoU  as  an  Enamel  PaiBter, 
J.  Forest,  J,  Rousseau,  his  pupil,  Meusnier,  and  P.PM, 
as  Landscape  Painters,  and  many  other  artists  of  a 
secondary  rank,  were  flourishing  about  the  end  of  the 
XVIIth  century,  and  beginning  of  the  XVIIIth,  at  a 
time  when  the  Court  had  shown  a  most  indulgent  aiiit 
of  patronage  for  the  Art,  and  almost  every  great  offieer 
of  State,  every  farmer-general  of  the  finances,  evciy  pie- 
late  of  the  church,  or  even  every  banker  of  eminfaofi 
became  anxious  to  signalize  his  w^ealth  or  his  taste  liv 
becoming  a  purchaser  of  Pictures,  and  an  amateur  of 
the  beaux  arts. 

Some  of  the  best  works  executed  at  this  time  at  Paris 
were  the  architectural  pieces  of  Servandoni^  a  native  of 
Florence,  and  pupil  of  P.  Panini :  and  of  those  of  the 
native  Painters,  we  may  mention  the  Brazen  Seipad  by 
P,  Subleyras,  a  Picture  which  displays  talent  of  a  high  Sd^ 
order.  Some  other  valuable  Paintings  by  this  artist  are 
now  to  be  seen  in  the  Louvre. 

Of  merit  scarcely  inferior  are  the  Histprical  composi- 
tions of  Fr,  de  Troy  ;  his  Salmacis  and  Hernuukn-  Dill 
ditus^  Solomon  and  the  Queen  of  Sheba^  &c.    Jhmt 
of  Bestout,  also,  (in  spite  of  an  almost  tedious  mas-  M 
nerism,  displaying   itself   in   a  certain    precisum  aad     J 
angularity  of  design,)  are  pictures  of  merit. 

Fr,  Boucher,  a  scholar  of  Le  Moine,  gained  also  1 1 
great  name  at  Paris ;  and  there  are  few  artists  vboie 
works  have  been  more  largely  made  known  than  hb  bare 
been  by  the  assiduity  of  the  engravers  ;  but  his  reputatioa 
was  chiefly  obtained  by  the  facility  with  which  be  n- 
presented  the  graces  of  the  female  sex,  and  by  scenes  in 
which  their  unveiled  charms  might  be  exhibited  to  id- 
vantage  ;  he  sought,  in  fact,  to  allure  purchasers  by  ei- 
citing  their  passions,  because  he  was  unable  to  produce 
any  admiration  by  his  taste  or  skill.     He  had  maoy 
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■f .  8chr>tars  and  followers  who  were  syccessful  in  his  style, 
M-^  if  success  it  may  be  called, — for  it  was  only  success  in 
finding  a  vent  for  their  productions, — ^these  were  Ba?/r- 
damn,  Metlai,  ^f«  Hayes,  Fragonard,  and  Juliard,  who 
iras  also  a  tolerable  Laud  scape  Painter*  and  Le  Prince^ 
a  Pouter  of  Pastoral  pieces,  &c. 

The  names,  however,  which  reflect  the  hig^hest 
honour  on  the  French  School,  in  the  middle  of  the 
XVIIIth  century,  are  those  ot  Fernet,  (Jtardin,  Greuze^ 
and  Latoiir, 

The  Sea  pieces  of  Vcmd,  for  the  boldness  of  his  de- 
Btern,  and  the  strength  and  tbrce  of  his  effect,  are  beyond 
alT praise;  but  he  introduced,  it  must  he  confessed,  a 
(pertain  air  of  artificial  peculiarity  not  only  into  the 
attitudes  of  all  his  %nre8,  but  even  into  his  tone  of 
colouring.  He  may  truly  be  called  a  complete  French 
Painter, 

Chardin  painted  Portraits,  animals,  fruit*?,  figures, 
Ac,  all  with  the  same  true  spirit  of  execution^  happi- 
ness of  looch,  and  fidelity  to  Nature.  Gretize  succeeded 
chiefly  in  his  fortunate  power  of  seizing  and  portray- 
ing the  more  common  and  familiar  emotions  of  the 
soul ;  his  subjects  are  not  heroes  or  demigods,  hut  are 
usually  taken  from  the  middling  classes  of  common  life, 
and  there  are  few  people  that  will  not  feel  a  sympathy 
in  the  scenes  which  he  represents :  he  stands  alone  in 
the  French  School  in  Ihis  walk  of  Art.  Latour  excel- 
led only  in  the  use  of  the  crayon,  but  by  his  spirit  and 
truth  of  manner  he  gained  a  well  deserved  name. 
JLouis  XV.,  the  Dauphin,  Voltaire,  and  many  other 
persons  of  rank  and  fame,  were  painted  by  his 
hand. 

Under  the  name  of  Vanloo  we  have  Charles,  the  son 
of  a  Painter  at  Nice,  born  in  1705,  and  who  had  com* 
pleted  his  studies  under  Benedetto  Luti  at  Rome.  At 
Paris  he  soon  excited  public  attention,  received  the 
honourable  appointment  of  chief  Painter  lo  the  King, 
and  was  decorated  with  the  Order  of  St.  Michel  The 
Jfaying  of  Marsym^  The  chaste  Smafinah,  The  Three 
Graces,  S;c.,  are  among  those  of  his  works  which  are 
most  known,  and  best  deserve  to  be  so.  He  must  be 
regarded,  however,  as  a  man  shining  in  consequence  of 
the  weakness  of  his  competitors  and  contemporaries  in 
the  profession,  rather  than  by  the  vigour  and  force  of  his 
own  ability.  His  scholars  are  Lagrmie,  (the  elder,) 
Doyen,  Juliejif  Olivier,  &c.  His  brother,  Charles  Philip 
Vanloo,  and  his  son,  Lottis  Michel  Vanloo^  both  were 
Painters  of  Portrait  and  History:  but  the  chief  glory  of 
the  family  is  derived  from  /.  B,  Vanloo^  of  Aix,  born  in 
1684,  but  who  of  course  does  not  belong  to  this  School, 
at  least  if  we  regard  the  locality  of  his  birth. 

We  may  close  the  list  of  the  School  of  France  with 
the  names  of  Nicolas  Laneret^  a  successful  Painter  of 
familiar  scenes,  and  a  pupil  of  Watteau  ;  J.  Piliemont, 
a  tolerable  Painter  of  Landscape  ;  Robert^  a  Painter  of 
architectural  ruins  and  picturesque  compositions  of  that 
nature ;  and,  though  last  not  legist,  David.  The  works 
of  the  Iftst  are  full  of  the  restlessness  of  the  style  of  Le 
Bmn,  and  are  familiar  l^o  all  visitors  at  Paris  of  the 
ppcflent  day.  Yet  here  it  ia  but  fair  to  say,  there  ap- 
pears to  be  more  talent  in  the  Painters  now  living,  and 
tnore  promise  of  honour  to  the  French  School  in  the 
Historical  line,  at  least,  than  the  latter  part  of  this 
aketch  would  have  led  us  to  infer.  They  must 
be  allowed  to  have  succeeded  in  some  respects  be 
yond  their  contemporaries,  either  in  England  or  yet 
in  Italy.     If  we  were  to  hazard  a  critique  upon  them, 
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we  should  say,  that  tiie  h'ne  they  have  adopted  savours     EnflJih 
too  much  of  an  artificial  imitation  of  the  antique  on  the     School. 
one  side,  and  of  theatrical  gesture  on  the  other ;  and  ^"^^V^^ 
they  certainly  never  succeed  in  entirely  divesting  them- 
selves of  a  certain  Frenchified  air,  as  to  the  attitudes  of 
their  figures,  which  stamps  them,  in  spite  of  their  real 
merit,  with  incontrovertible  marks  as  the  most  decided 
mannerists  of  the  Age. 

ENGLISH  SCHOOL. 

The  most  diligent  researches  of  tlie  Historian  afford 
but  few  notices  of  native  British  artists,  or,  at  least,  of 
such  as  deserve  that  name,  previons  to  the  XVIIIth 
century  :  and  certainly  there  are  none  who  can,  as  to 
their  style,  boast  of  a  character  of  their  own,  or  who  pos- 
sess such  merit  as  to  enable  us  tospeak  of  them  as  form- 
ing a  School  of  Painters.  Prom  the  earliest  times  it 
seems  to  have  been  the  custom,  both  with  the  Court 
and  with  the  Prelacy,  to  send  for  foreigners  either  from 
Italy  or  from  the  Low  Countries,  for  the  execution  of 
any  important  pictorial  decoration.  Thus  were  intro- 
duced P.  Cavallini,  in  the  reign  of  Henry  IIL^  and 
in  after-times  John  of  Mabeuse,  H,  Holbein,  Lucas  de 
Heere,  Marc  Willerns,  Sir  A.  More,  C.  Ketel,  F.  Zuc- 
ehero,  Gentiieschi,  Honthorst,  C.  Jansen,  Rubens, 
Vandyke,  Vandevelde,  Sir  P,  Lely,  and  Sir  Godfrey 
Kneller  ;  and  a  host  of  other  foreigners,  with  whom  it 
was  difRcult  for  the  homeliness  of  native  skill  to  main- 
tain a  struggle.  The  very  names  of  the  workmen  and 
inferior  artists  employ e*!  in  the  more  mechanicitl  part 
of  the  works  intrusted  to  the  Painters  just  mentioned, 
appear  in  early  times  to  have  been  generally  foreign, 
and  the  Art  seems  to  have  been  regarded  as  a  mystery 
of  a  rather  occult  nature.  We  must  suppose,  however, 
that  the  example  afforded  by  the  labours  of  such  illus- 
trious strangers,  and  the  extreme  admiration  excited  by 
their  works,  would  have  some  etfect  in  exciting  a  spirit 
of  emulation,  or,  at  least,  of  imitation,  amongst  our 
Countrymen ;  and  to  (his  circumstance  we  are  indebted 
for  the  formation  of  those  few  British  artists  who, 
though  of  an  inferior  description,  are  all  that  this  Coun- 
try can  boast  of  in  days  of  yore.  Such  was  Master 
Walter^  employed  by  Henry  HI.  upon  certain  Paintings 
in  the  Palace  at  Westminster,  Such  was  John  Thorn- 
ton^  of  Coventry,  who  painted  the  east  window  in  York 
Cathedral,  during  the  reign  of  Henry  VL  Such  were 
Andrew  ^Vright  and  John  Brown,  Serjeant  Painters^ 
as  Ihey  were  called,  and  Members  of  a  chartered 
Society,  which  was  formed  in  the  reign  of  Henry  VHI, 
Such,  in  the  succeeding  reign,  was  Jo  An  Bossam,  of 
whom,  however,  we  know  nothing  more  than  is  to  be 
gleaned  from  the  commendatory  remarks  of  a  contem- 
porary artist.  Such,  too,  was  Hiltiard^  in  the  reign  of 
Eliitabeth,  who  has  some  little  claim  to  our  notice,  as 
being  one  of  the  masters  of  Oliver. 

Isaac  Oliver  is  the  first  British  artist  on  record  of  Olivtr. 
whom  we  can  safely  speak  with  any  degree  of  com- 
mendation ;  and  whencesoever  his  family  was  originally 
derived,  for  this  is  a  disputed  matter,  he,  at  least, 
was  certainly  born  on  our  soil.  His  province  was 
Portrait  Painting  in  miniature,  many  specimens  of 
which  are  now  preserved.  Those  of  his  works  which 
are  most  known,  are  a  head,  supposed  to  be  that  of 
Mary  Queefi  of  Scott,  and  others  of  Qiieen  Elizabeth^ 
Ben  Jomojh  &c.  He  died  in  I^IT^  leaving  a  son,  Ptier 
Oliver,  who  imitated  his  fiither's  style  with  much  Buccefis. 
3s 
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sod  paintod  PortniU  with  mudi  troth  and  fiddity  of 
nuuiaer, — thar  hMon  being  evkkntly  bnalt  upon  the 
tufe  introdnced  bj  Zucchcrts  oir  wome  oAber  Italhni. 
Xyne,  Peake,  Arnold,  WiUimn  wad  Franm  Segar,  and 
Peler  Oofe,  alsa  are  dnmnicled  aa  Pdnteri  of  renown 
in  thia  leign;  bat,  aa  to  tiicir  daaerta,  they  may  be 
passed  over.  We  find  that  the  muniflcenee  of  Chaiiaa  I. 
and  his  Court,  called  forth  some  latent  sparks  of  genius 
from  amongst  onr  ooontrymen,  but  eren  these  artists 
were  formed  after  the  examples  and  precepts  of  the 
fiiraignen  who  were  then  so  laigaly  employed  in  En- 
f  luid.  Tho  daooration  of  the  Danqueting-hooae  aA 
WUlelndUthe  puvchaae  of  the  Pietines  of  the  I>uh»«f 
liontroaa,  and  the  »courageBMntand  patranags  given 
by  the  Court  to  auoh  men  na  Robena  and  ¥  andgte* 
inq>wed  •  new  feeling  into  the  People  of  EngiaMi 
towards  the  Arts  of  dongi,  and  left  an  impreaaiDn  the 
eflEecta  of  which  ware  visible  during  the  aiioeeeding  Age. 
VlliuMsDo&fOfiwaaboniinielO:  he  oame  to  London 
while  young,  and  some  of  his  Pictures,  eihilnted  fiur  sale^ 
having  by  chance  attracted  the  attention  of  VandykOi 
that  great  artist  had  the  generosity  to  recommend  him  to 
the  fturour  of  King  Charles,  j^rom  that  day  his  fortune 
was  secured,  for  he  had  merit  enough  to  ensure  his 
anooess,  as  soon  as  an  occasion  of  displaying  his  talent 
waa  offered  him.  He  g^ave  so  much  sati^bction  to  hie 
Miyesty,  that  he  finally  succeeded,  at  the  death  of  Van* 
dyke*  to  the  place  of  Serjeant  Painter.  He  painted  both 
Portrait  and  History ;  and  his  Oemtral  Blank,  &c.,  at 
ChaUworth,  and  The  Beheading  ofSL  John,  at  Wilton* 
may  be  mentioned  here  as  being  among  the  best  qpeci* 
mens  of  his  skill  in  these  two  dqpartmenta  of  Art :  as  to 
merit,  he  may  be  classed  (and  it  is  no  small  honour) 
among  the  most  successfid  imitators  of  Vandyke. 

Qwrgt  Jameeon  was  a  pupil  of  Rubens,  whose  man-> 
ner  he  chiefly  followed :  most  of  his  worics  are  to  be 
Ibund  in  the  seats  of  his  Countrymen  in  Scotland,  and* 
if  not  quite  equal  in  beauty  to  the  pieces  of  the  last- 
named  artist,  they  are  of  a  degree  of  merit  by  no  means 
to  be  deqused. 

Alexander  Cooper,  an  excellent  drawing  by  whom, 
representing  Adeon  and  Diana,  is  preserved  in  the  col- 
lection of  Pictures  at  Burleigh,  was  also  an  eminent 
native  artist  who  flourished  in  this  reign,  as  likewise 
did  his  uncle,  John  Hoaidni,  a  Portrait  Painter. 

After  these  we  may  mention  Robert  Walker^  a  Portrait 
Painter,  who  was  much  noticed  and  patronised  by 
Cromwell,  during  his  usurpation.  The  Protector  had 
his  Portrait  taken  both  by  talker,  and  another  Painter 
of  the  name  of  Edward  McucaU;  as  well  as  by  Sir 
P.  Lelyj  Samuel  Cooper,  and  Gibion,  the  Dwarf. 

lioac  FvUer*9  inimitable  Picture  of  himself,  when  in 
n  state  of  intoxication,  will  be  called  to  mind  by  cveiy 
one  who  has  visited  the  Picture  Gallery  at  Oxford 
He  showed  more  talent  as  a  Painter  of  Portrait  than 
of  History ;  nevertheless,  there  is  a  Historical  compo- 
sition fiiom  his  hand,  executed  in  chiaro-oecwro,  at  the 
altar  of  Wadham  Chapd  in  the  same  University,  which 
shows  no  mean  talent,  even  in  that  arduous  and  difficult 
province  of  Art. 

We  must  have  recourse  to  the  same  University,  for 
illustration  of  the  manner  of  the  next  Painter  on  record, 
namely,  J«aac  Sireator,  Serjeant  Painter  to  his  Majesty, 
who  designed  the  pictured  ceiling  of  the  Sheldonian 
Theatre :  it  is  a  remarkable  fact,  that  these  men,  who 
were  two  of  the  chief  Painters  of  the  reign  of  Charles  II., 


made  tiieir  early  itndies  not  in  Ital^  a  wte  tfie  gCMnl 
feriiion,  but  in  France,— the  one  placing  himaelf  under 
Perrier,  the  other  under  Do  Moulin.  We  wanf  hem  ^ 
also  mention  the  name  of  Henfff  Andwtmn,  thos^ 
there  is  not  mudi  more  to  be  said  of  hin*  eseept  that 
he  was  a  pupil  of  Strealor,  and  c^itainart  feiravr  tt  the 

Court  

Sir  P.  Lafy  became  in  the  latter  part  of  Hw  XVIilh  U 
eentnry  the  great  actist  of  the  day,  and  thongh  w«  eaa- 
not  class  him  in  a  catalogue  of  British  arliati^  (for  hs 
was  a  native  of  West|>halia,)  ht  formed  asaay  aeMan 
aonag  the  People  with  whwa  ha  sottM,  and  iaineaeii 
move,  pefhapa,  than  nny  other  man  the  prsMsaa  ef 
the  Art  in  Great  Britann.  Of  thaaa  Jo^faeridliHrfHs 
Bidiahnry,  may  bo  aamod  as  the  beat:  apodBkeM^flfo 


BMBaer  nay  be  aeea  in  any  laage  ooUo^tfon  oft 

ings;  also  Thonuu  Sadler,  a  nlvourite  of 

who,  upon  the  Reatoratioa,  waa  in  the  latter  pat  of 

Ida  life  obhgad  to  have  reeoorse  to  tho  piafeaJMurf 

a  Pointer  for  his  subsiotence;  nor  did  he  diaondittta 

Art  wtutAk  thus  adopted  hinu    Dmoenpmi 

of  his  scholars,  who,  howev^,  died  yooag ; 

Jokn  2>tJDN»  a  Painter  in  miniature  and  a 

imitator,  too,  if  not  a  sdiolar,  was  Mm. 

painted  several  Portraits  of  dbtinguiahed 

of  the  Age,  aome  of  which  are  in  the  poaseaajba-  of  Loid 

Udiester,  at  Melbum.    Richard  Gibion,  the  Dwmi(  was 

an  imitator  also  of  Lely,  being  almoat  wholly  i 

upon  hia  model. 

Of  those  who  were  formed  on  a  more  libend  i 
than  the  trammels  which  Coart  fashion  and  i 
imposed   on  the  Art,  we   may    quote   the 
Michad  fFright,  a  S(»U^man,  wbo  waa  amplofsd  ta 
paint  the  Judges  in  Guildhall;  Henry  Cocke^  sometlt 
a  scholar  of  Salvator  Rosa  in  Italy,  tba  Punteraf 
an  equestrian  Picture  of  Charlea  II.,  at  Chclaea  Csl- 
lege;  and  John  Riley,  who  came  into  notice  at  the  dmti 
of  Lely,  to  whom  he  can  scarsely  be  aaid  to  be  infaiaa 
Both  Charies  II.  and  James  II.  sat  to  hiaa  for  their  F» 
traits ;  but  perhaps  his  best  Picture,  aftar  all,  ia  that  of 
Lord  Keeper  North,  at  Wroxton  Abbey.     Ear  bcfoai 
these,  however,  in  fame,  is  the  name  of  Sanmd  Cpopa^^^ 
who  is  well  described  by  H.  Walpole,  aa  *' owing  gnil 
part  of  his  merit  to  the  works  of  Vandyke,  ana  yd 
an  original  genius,  as  he  was  the  first  wluf  gave  da 
strength  and  freedom  of  oil  to  Miniature  Paiattng."  Ri 
lived  a  long  time  in  France  and  Holland,  but  died  h 
London  in  the  year  1672,  and  was  buried  at  St.PtaCBBi 
Church :  he  is,  perhaps,  the  first  instance  of  aa  £»• 
glish  Artist  who  met  with  employment  and  fiuroorita 
foreign  Court,  as  he  is  reported  to  have  dona  il  Ihsi 
of  Paris. 

We  now  come  to  the  opening  of  the  J&VJLlIlhrCCidaijL  bA 
The   days  of  Sir  Godfrey  Kndler  had  paaaed  am)k 
but  yet  long  cylinder  waists,  and  balloon  gowns,  aai 
branching  caps,  and  five-curled  pern  wigs,   remaiaid;     j 
and  the  artist  was  incumbered  with  difficulties  of  dntf     i 
that  seemed  almost  insurmountable  to  a  lover  of  ike 
pictiu'esque.     Jervae^  who  had  studied  awhile  nadali^ 
this  artist,  seems,  as  we  learn  fix>m  Pope,  to  have  stool     i 
highest  in  the  public  estimation  in  the  reign  of  Geoi|i    J 
I. ;  he  deserves,  however,  but  little  credit:  BidutrdKO^tM 
at  least  as  far  as  painting  a  head  may  qualify  Inii 
was  a  better  artist ;  and  we  may  learn  froax  hia  writiagii 
that  his  ideas  had  attained  a  yet  greater  perfection  tln>^ 
his  hand  was  able  practically  to  display.   Joe,  HigknM^ 
another  pupil  of  Kndler,  is  an  artist  now  better  ' 
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to  the  l*i»b!ic  by  Ihe  pmdiictionB  of  the  engravers,  than 
from  the  works  of  his  own  hand* 

Sir  James  ThornhUi  belongs  also  to  tbis  reign, 
whose  d<?srgii»,  illustrative  of  the  Life  of  Sl  Paul,  for 
the  interior  of  the  cupola  of  the  Cathedral  dedicated 
to  that  Saint  in  London,  and  whose  Paintings  in  the  Hall 
at  Greenwich  Hospital,  have  made  his  style  lamiliar  to 
I  our  recollections.  If  he  does  not  attain  any  very  hig^h 
Jdegrec  of  merit,  at  least  we  feel  a  satisfaction  in  seeing 
^at  a  native  artfst,  who  was  of  consequence  enough 
Tto  be  selected  for  the  execution  of  these  public  works, 
obtained  that  favour  in  the  public  eye,  which  had  lately 
been  lavished  on  foreigners  alone.  R.  Brotim  was 
his  pupil  and  assistant ,  and  .^ome  original  Pictures 
by  his  hand  are  to  be  seen  in  the  Churches  of  St.  Bo- 
tolph  Aldgate,  St,  Andrew's  Holbom,  and  the  Chapel 
in  Bedford-row.  Ch.  Collins  and  Luke  Cradock^  also 
Britons  bom,  deserve  mention  at  this  period  for  tbeir 
pictures  of  stifi  life,  birds,  game,  &c. 

About  the  middle  of  this  century  flourished  John 
Wooion^  a  landscape  painter,  who  had  formed  a  very 
creditable  style  on  the  principles  of  Claude  and  Pous- 
sin  ;  many  of  his  pieces  of  this  sort,  as  well  as  hunting 
and  racing  pieces,  are  to  be  seen  in  the  country-seats 
of  our  nobility,  at  Badniinster,  and  elnewhere.  He 
died  in  the  year  1761.  George  Lambert  was  afterwards 
a  follower  of  his  style  and  manner,  and,  perhaps,  as 
good  an  artist  as  he. 

TtUmua  Hudson  was  a  very  re*ipectable  painter  oi 
f«lvet  coats,  and  tied-wigs,  and  satin  waistcoats ;  be- 
sides which  it  must  be  said,  that  he  now  and  then  struck 
out  a  head  with  considerable  truth  and  fidelity  to  Na» 
lure.  Whatever  were  his  merits,  however,  he  certainly 
took  the  lead  of  the  profession  in  England,  until  the 
day  that  his  great  pupil,  Reynolds*  arose,  to  teach  the 
nation  a  new  lesson  on  the  Art. 

We  mast  not,  however,  suppose  these  times  were 
otherwise  devoid  of  that  which  may  more  immediately 
Reserve  the  name  of  native  talent.  Frank  Haymnn^ 
whose  designs  for  Newton's  Milton  are  well  known  to 
every  one,  certainly  was  an  artist  of  considerable  ability : 
we  might  add,  indeed,  that  his  paintings  for  the  Gar- 
dens at  Vauxhall  are  examples  such  as  will  serve  to 
prwe  that  want  of  invention  is  not  among  the  defici- 
encies of  our  national  character.  Thomn.s  ffoHidge, 
too,  has  left  behind  him  some  good  Portraits  both  in 
miniature  and  in  oii;  and  his  etchings  and  imitations 
of  the  style  of  Rembrandt  are  deservedly  held  in  the 
highest  esteem,  bearing  a  high  price  when  oflered  for 
■ale  even  at  the  present  day. 

It  is  time  however  to  mention  those  illustrious  names 
who  are  the  boast  of  our  Country  in  the  XVIIIth  ceit- 
tury,  and  which  give  us  the  only  title  to  the  name  of  m 
British  School  of  Art,  mtmely,  Hogarth^  HeynoldM^ 
GainxBorough,  and  ffiiwn, 

fFilUam  Hogarth  was  the  son  of  a  tradesman  in  the 
parish  of  St.  Bartholomew,  in  London ;  lue  was  ap- 
prenticed by  his  father  to  an  eminent  silversmkh,  but 
urged  by  that  ardent  passion  for  Painting,  the  early 
efliects  of  which  are  so  often  related  by  the  Biographers 
of  artists,  he  devoted  himself  to  this  pursuit  as  aoon 
as  the  term  of  his  apprenticeship  to  the  trade  had  ex- 
pired. He  soon  showed  talents,  and  found  employ- 
tnent,  though  at  first  only  among  the  booksellers,  who 
engaged  him  in  making  various  plates  of  illustration, 
and  works  of  that  nature ;  of  this  description,  indeed, 
was  the  first  work  which  gained  him  any  g^eat  iibare 
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of  public  approbation,  namely,  the  Designs  for  Hudi- 
bras,  wliich  are  found  accompanying  the  common  duo- 
deciojo  edition,  published  about  the   year  1720.     The 
Painting   of  Modern   MidnigM    Conversation    was    an 
eifort  of  a  higher  nature,  and  one  wliich  at  once  dis- 
played the  greatness  of  the  talent  of  Hogarth ;  and  at 
the  time  when  his  next  work.  The  HarloCs  Progress^  was 
produced,  subscriptions  were  poured  in  most  eagerly 
from  ail  persons  and  from  all  quarters,  every  one  seeming 
anxious  to  see  it  engraved.     Ttiis  engraving  was  done 
by  the  hand  of  Hogartli  himself;  but  so  great  was  the 
demand  for  the  plates,  and  so  extensive  their  sale,  that 
pirated    print*    forged   by    other  hands   were  quickly 
brought  ibrth,  and  the  inventor  was  cheated  of  nearly 
half  his  reward.     So  highly  was  the  subject  in  favour 
with  ihe  public,  that  it  was  not  loag  before  it  made 
its    appearance   on  the    sta^  as  a  melodrame,  which 
waa   performed  many  nights  with   infiuite    applause  | 
the    enthiy>iasm  which   it  excited,  redeemed  England 
from  any   accusations  of  indl^refice  to  Art,  or,   what 
is  still    worse,    fastidiousness   to    the    produce  of  our 
own    native  realms.     We    need    not    follow    Hogarth 
through    the  long   and    successful    series  of  pubiica- 
tions  tluit  eOBUed  :  every  Picture  which  he  conceived, 
showed  that  lie,  and  he  alone,  of  ail  that  had  yet  been 
known,  poesetMied   the  power  of  exiubiting  the   true 
sj>irit  of  Comedy  upon  the  canvass ;  and  hence  he  be- 
came remarkable,  as  being  in  some  sort  the  author  of  a 
new  department  in  the  Art.     Perhaps  it  would  be  more 
just  to  describe  his  liae  aj^  the  serio-comic,  and  in  that 
phrase  we  shall  see  enough  of  distinction  to  prevent 
us  from  confounding  his  style  with  that  of  the  hunior* 
ous  Painters   of  Holland  or  Flanders.     His  Portraits 
are  not  v«ry  common  ;   but  those  which  are  now  to  be 
met  with,  for  instance  some  at  the  Foundling  Hospital* 
pussesii  apparently  a  truth  of  character  that  has  rarely 
been  surpassed ;  tlie)'  are  also  extremely  well  painted^ 
iti  regard  to  the  more  mechanical  part  of  the  Art.     In 
tliis  respect,  indeed,  they  possess  higher  merit,  and  are 
bHter  executed,  and  their  colouring  b  more  chaste  than 
that  of  some  of  his  other  compositions*     lu  his  Danitt 
mth  the  Shower  of  Gold,   and    the   Sigumunda,  he 
aibcded  us  a  very  strong  and   forcible  illustration  of 
the  truth  of  the  old   adage,  Naturam  ejcpellas  Jurcd 
iamen  usque  reciirrit :  either  of  the  figures  would  have 
done  credit  to   The  Harlots  Progress  or  any  other  of 
bis  Pictures  of  that  description ;  but  neither  the  one  or 
the    other  were  at  all  iu  accordance  with   the    grace 
of  the   Mythological  story^  or  the  ideas   of  gallantry 
which   attach   to   Romance.     Hogarth's    Analysis  of 
BemUy  is    an   erroneous  visionary  Treaiise,  yet  by  no 
meami   dei^id  of  merit ;    it  contains,   indeed,  much 
matter  thtkt  may  be  read  with  advantage.    In  private 
life  Hogartli  was  an  eccentric  character,  and  showed,  that 
if  he   thoroughly  understood  the  foibles  of  the  world 
in  general,  he  had  byt  too  little  bestowed  his  leisure 
in  contecupladog  his  own.     He  died  in  die  year  1764. 

Sir  Jodtita  Meifnolds  was  of  a  character  directly  Rcyaolc^ 
oppoaite  to  the  last-named  artist ;  he  had,  like  Mm,  in- 
deed, talent  enough  to  excite  the  attention  of  the  Pub- 
lic, and*  in  fact,  to  create  a  taste  and  relish  amongst 
his  Countrymen  for  those  graces  of  form  and  character 
which  are  »o  peculiar  to  his  pencil.  But  these  were 
of  a  dijrectly  opposite  nature  to  the  fancy  of  Hogarth. 
His  style  as  a  Painter  may  be  said  to  be  chiefly  founded 
on  the  study  of  Corregio,  assisted  and  enriched  by 
gleaning  whatever  euited  his  pmpose  &oni  the  modern 
3  a  2 
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Italian  and  French  schools.  In  Portrait  Painting  he 
^  stands  unrivalled,  notwithstanding  the  very  ahsurd  and 
unpicturesque  fashions  and  dresses  which  prevailed  in 
his  time,  and  which  it  required  no  small  skill  and 
ability  to  handle  in  a  way  fitted  for  the  canvass.  In 
his  larger  works,  and  generally  in  his  attempts  at  His- 
torical composition,  we  have  to  lament  a  want  of  skill 
in  Drawing,  which  very  materially  detracts  from  the 
pleasure  afibrded  by  his  Pictures :  but  there  is  still  a 
grace  of  form,  and  a  truth  of  character,  together  with  a 
chaste  and  harmonious  glow  of  colouring  in  all  that 
he  does,  which  forbids  us  to  dwell  too  much  on 
those  faults  which  the  keenness  of  criticism  might 
detect.      The  collection  of  his  works  in  mezzotinto 

Slates,  now  in  course  of  publication  by  his  namesake 
teynolds,  is  a  noble  monument  of  native  British  talent 
and  taste,  creditable  to  the  engraver  as  well  as  the 
painter  himself;  and  be  it  remembered,  that  the  very 
distinguished  Portrait  Painters  of  the  present  day,  who 
raise  our  name  so  far  above  that  of  any  other  contem- 
porary School  in  Europe,  as  to  that  branch  of  the 
Art,  may  chiefly  be  considered  as  followers  of  this 
great  man. 

Richard  Wlhon  was  a  native  of  Wales,  who  was 
happily  diverted  from  the  profession  of  Portrait  Paint* 
ing,  in  which  he  had  originally  embarked,  to  the  study 
of  Landscape ;  and  this  change  he  is  said  to  have  been 
induced  to  mdce  in  consequence  of  the  commendations 
which  he  received  from  Zuccarelli.  The  style  he  adopted 
was,  indeed,  an  improvement  upon  the  manner  of  that 
master ;  his  principles  and  his  objects  are  the  same, 
but  they  are  simplified  as  to  light  and  shade,  and  even 
to  colour,  in  a  way  to  which  the  foreign  artist  was 
wholly  a  stranger;  and  hence  arises  that  majesty  in 
point  of  composition,  that  depth  of  tone  and  colour, 
and  that  sublime  breadth  of  effect,  which  characterise 
the  best  Pictures  of  Wilson.  In  his  journey  to  Italy, 
his  Pictures  excited  the  genuine  admiration  of  the  French 
artist,  Vemet,  who  was  at  that  time  much  in  fashion  at 
Rome :  and  this  first  made  the  English  People  sensible 
of  the  merits  of  one  whom,  perhaps,  they  overlooked,  as 
being  their  Countryman.  It  was  on  the  lulian  soil  alone 
that  Wilson  found  scenery  congenial  to  his  taste,  and 
having  so  found  it,  he  soon  discovered  the  way  to  per- 
fect himself  as  an  artist.  The  collection  of  his  sketches, 
in  the  possession  of  the  Eari  of  Dartmouth,  and  of  Mr. 
Bowles,  of  North  Aston,  display  certainly  some  of  the 
finest  samples  of  Classical  elegance  in  Landscape,  that 
ever  were  produced  by  any  artist  of  this  Country.  For- 
tunately, however,  we  need  not  have  recourse  to  private 
portfolios  to  enable  us  to  scan  his  merits ;  many  of 
his  best  pictures  have  been  immortalized  by  the  en- 
gravings of  Woollet,  and  other  samples  of  his  noble 
genius  are  preserved  in  our  National  Gallery,  by  the 
generosity  of  his  munificent  friend  and  scholar,  the  late 
Sir  George  Beaumont. 

Oain£orough  excelled  both  as  a  Portrait  Painter  and 
as  a  Painter  of  Landscape :  there  are  few  better  native 
Pictures  than  that  of  the  Missett  Unify,  painted  by  this 
master  at  Knoll.  But  it  is  by  his  skill  in  the  other 
line,  that  his  great  and  deserved  reputation  was  chiefly 
acquired.  His  works  have,  indeed,  a  peculiar  charm 
in  our  eyes ;  because  their  beauties  are  purely  of  home 
growth,  unadorned  by  Classical  ideas  of  form,  and 
stripped  of  all  those  pleasing  but  false  associations, 
which  so  oflen  attract  our  gaze  in  the  compositions  of 
other  Painters;   he  pleases^  because  he  presenU  us 


with  the  true  featiti^  of  bur  own  verdant  Landscape ; 
he  shows  the  swelling  forms  of  our  hills  and  dales^ 
and  exhibits  faithfully  and  accurately  the  rusticity 
of  our  island  habits;  but  to  all  these  he  has  lent 
their  own  peculiar  beauty  and  touch.  He  has  given 
them  tliat  interest  which  truth  of  character  never  fails 
to  impart,  and  by  his  possession  of  skill  as  an  artist^ 
he  has  blended  them  into  one  rich  and  harmonious 
whole.  It  was,  indeed,  remarkable  how  mudi  Gains- 
borough rose  in  general  estimation  during  the  exhibition 
of  the  works  of  British  Artists,  some  few  years  ago,  sfc 
the  Gallery  in  Pall  Mall,  and  that,  too,  even  in  oppo- 
sition to  the  more  learned  style,  and  to  the  acknowledgei 
talent  of  Wilson.  But  the  truth  was,  that  the  tou<£es 
of  his  pencil  came  home  to  every  man's  own  bosoai» 
and  we  felt  that  we  had,  in  every  sense  of  the  word» 
a  British  Painter. 

Of  otlier  artists  in  this  line  we  may  mention  fFrigki,  Wi^ 
of  Derby,  as  one  of  very  high  power  and  attainments; 
his  moonlight  and  firelight  effect  are  inimitable  in  their 
way ;  though  his  Pictures  are  not  much  known,  fiirtb^ 
are  not  often  to  be  met  with  except  in  the  conntry-tciti 
of  gentlemen  in  his  own  part  of  the  country.  HFeMer,  too^  WdH 
demands  our  notice ;  the  artist  who  accompanied  Captain 
Cook  on  his  third  voyage  to  the  South  Seas,  and  who 
has  depicted  the  features  of  the  Austral  islands  and  tbcir 
inhabitants  with  admirable  fidelity.  He  died  in  179S. 
Mortimer,  of  whom  it  is  no  small  praise  to  saj  thst  he  IM 
was  a  successful  imitator  of  Salvator  Rosa,  is  also  an 
artist  of  whom  his  countrymen  may  be  proud;  his 
pictures  are  ill  coloured  and  heavy,  but  his  design,  such 
as  is  seen  in  the  common  engravings,  is  fiill  of  eneify 
and  vigour  of  soul. 

Francis  fFheaUey  may  be  considered  as  one  sfWka 
our  most  respectable  artists,  both  in  the  depaitmcBt 
of  Landscape  and  Portrait  We  cannot  ckae 
without  allusion  to  the  name  of  George  Mcdmd^lUm 
one  who,  in  even  the  low  and  groveling  line  which 
he  pursued,  yet  showed,  by  his  manner  of  treatiiy 
his  subject,  that  abundance  of  picturesque  beaoty 
may  be  found,  by  a  sagacious  eye,  in  every  object,  how- 
ever unpromising  it  be  commonly  considered.  Hii 
character,  that  is,  his  character  in  a  moral  sense,  if 
said  to  have  been  spoiled,  and  his  education  stinted^ 
through  the  avariciousness  of  his  father ;  and  so  fiv  hs 
deserves  our  pity,  not  blame:  his  mind  felt  its  own 
unfitness  for  that  rank  in  society  to  which  his  talcats 
entitled  him,  and  which  his  friends  and  admirers  gladly 
invited  him  to  assume ;  from  this  he  was  driven  to  low 
and  profligate  habits,  and  ultimately  conducted  to  scenes 
of  dishonesty,  in  which  there  seems  to  be  some  SQS> 
picion  that  he  was  but  too  deeply  implicated.  Under 
such  circumstances,  (for  no  man  betrays  his  moral  dia- 
racter  more  than  a  Painter,)  it  must  be  supposed  soma 
pieces  betray  the  idleness  and  carelessness  of  his  habits; 
nevertheless,  a  well-finished  Picture  of  Morland,  and 
such  many  of  his  earlier  works  may  be  called,  is  a 
jewel  in  the  cabinet  of  the  connoisseur.  He  died  ia 
1804. 

Hamilton  is  as  well  known,  or  perhaps  better  known,  1 
by  his  works  at  Rome,  than  in  England  or  his  native 
country ;  they  are  chiefly  Historical  compositions, filled 
with  tall  elegant  figures,  employed  in  the  gentleinanly- 
heroic  style.     He  died  in  1801. 

Historical  Painting,  however,  is  the  gpreat  walk  of  Ait, 
and  there  are  few,  in  modem  days,  who  may  be  oonsi 
dered  as  having  attained  even  a  commendable  degree  of 
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_  advancement  ift  their  6ndea\'ours  to  abide  this  much 
<^^  neg'tected,  but  universally  acknowledgred,  test  of  i^eiiius 
and  of  his^best  inlcUeclual  merit.  If  wc  except  some 
ephemeral  produclioiis  of  the  Panorama,  exhibitiniif^,  not 
unfr^quently,  considerable  power,  and  induciug  us  to 
regTPt  the  short  period  of  existence  that  has  been  allotted 
them ;  the  only  efforts  which  we  may  consider  as  havinpc 
been  made  on  any  large  scale, — the  only  opere  di 
machina — are  (he  Pictures  of  Barry,  for  the  Society  of 
Art**  in  the  Adelphi.  If,  in  point  of  colour,  they  neither 
equal  the  richness  of  the  Middle  Age  of  Italy,  nor  the 
severity  of  the  earlier  Italian  Schools,  they  exhibit  a 
grace  of  form,  and,  in  some  instances,  a  degree  of  energ-y, 
not  unworthy  the  followers  of  Raffaelle.  They  well  de- 
serve the  public  attention.  The  works  of  Barry's  pencil, 
like  the  eloquence  of  bis  great  Countryman  and  early 
patron  Edmund  Burke,  betoken  splendid  ability  and  no 
ordinary  daring- ;  and  he  seemg  to  have  been  incited  to 
most  patriotic  enthusiasm  by  a  taunting"  assertion  of  liiii 
contemporary  Winckelmann,  that  **  the  Eng-linb  arc  in- 
capable of  any  great  excellence  in  Art,  from  their  natural 
deficiency  of  genius,  and  the  unfavourable  temperature 

»of  their  climate."* 
After  an  absence  of  four  years  in  Italy,  spent  m  the 
usual  course  of  Academic  study,  Barry  must  have  hailed 
at  his  return  to  England,  in  1771),  the  establishment  of 
the  Royal  Academy,  founded  in  the  preceding-  year* 
His  labours,  both  as  an  authorf  and  a  Painter,  were 
incessantly  directed  towards  the  refutation  of  Wjnckel" 
inann*s  severe  aspersion.  He  advised  a  similar  plan  to 
that  adopted  of  late  years  in  the  Academy,  of  employing 
the  students,  in  addition  to  a  course  of  drawing  and  sttuly 
from  the  antique  and  from  the  life,  to  make  copies  under 
the  eye  of  their  Professor  from  Patnttn^  of  estabhshed 
merit.  By  this  practice,  they  not  only  acquaint  them- 
selves with  the  maieriei,  or  vehicle  of  liieir  Art,  but 
they  also  form  a  profitable  acquaintance  with  the  faults 
aa  well  as  excellencies  of  those  masters,  whose  authority, 
indiscriminately  followed,  might  mislead;  and  whose 
fasctnaiion  of  colouring  might  olherwise,  not  unfre- 
quently,  ensnare  the  youthful  artist  into  palliation,  or 
even  imitation  of  glaring  errors. 

It  was  to  be  lamented,  for  his  own  sake,  that  the 
violence  of  Barry's  temper  hurried  him  into  those  con- 
tentions with  his  co-academicians,  which  impeded  his 
projects,  ruined  his  fortune,  and  seem,  towards  the  close 
of  life,  to  have  impaired  his  reason.  And  yet,  lor  the 
sake  of  his  professional  fame,  perhaps  his  liability  to 
excitement  is  to  be  considered  fortunate.  Had  his  per- 
sonal character  been  less  ardent,  bia  pencil  might  have 
been  less  liappy. 

It  has  been  doubted  whether  West,  who,  in  1791, 
succeeded  Sir  Joshua  Reynolds  in  the  Presidency  of 
the  above-named  Royal  foundation,  should  be  numbered 
among  the  English  School.  He  was  a  native  of  Fen- 
sylvania.  But  he  was  one  of  the  first  members  and 
founders  of  the  Academy  in  England,  over  which  he 
afterwards  presided.     Placed   over  English  artiaU,  he 
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•  Hittoite  de  fArt  ehts  hi  Aneienw.  Par  Witickelin»nti.  Tra- 
dmte  d^  tAittmand,  4to.  3  voU,  h  Pans,  1790—1803.  See  p,  73  of 
the  ist  Vol,  Kt  the  end  of  Cb»p.  iii,  of  Book  i.  where  ibe  author 
rrpeati  the  ibeory  of  Monle^quteu  (EMpril  de*  Loir,  lib.  xiv»  ch.  ii. 
tad  ui.  and  lib,  xix,  ch.  ix lit.) and  of  Du  Bo«.  {Rijiexiofu  Oitiquet 
atr  U  A»iifi>  H  mr  la  PeitUure,  2de  Partie^  ch.  liii,  and  xiv.) 

f  Imqmr^  into  the  Rtai  and  Imafftnarif  OUtmchg  to  (he  Acquis 
mtio&  of  tkt  4n4  m  Emgiand,     B^  J.aiiae»  Bwiy,  R.  A.,  evo.  Loud. 
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must  be  looked  upon  as  having  influenced,  in  propor- 
tion to  the  general  respect  for  his  undoubted  talents, 
the  progress  of  the  Art  of  Painting  in  this  Country. 
His  was  a  learned  style,  formed »  like  that  of  Reynolds, 
Wilson,  Barry,  and  Fuseli,  after  consummate  study 
abroad  of  the  sublime  fatliers  in  Art,  His  smalfer  and 
earlier  Pictures  are  superior  to  his  later  and  larger  pro- 
ductions, in  which  his  forms,  though  not  deficient  in 
simplicity  or  in  correctness,  generally  want  intellectual 
elevation.  Opie,  still  less  refined,  is  more  vigorous. 
Opie.  in  design,  betrayed  the  disadvantage  of  having 
wanted  Academic  initiation  j  but  his  pencil,  true  to  in- 
dividual Nature,  was  bold  and  unalTectedly  impressive, 
and  his  colour  excellent. 

Of  Fuse  I  i  we  may  observe,  that  he  united  much  of  Puseli* 
sound  classical  learning,  with  much  also  of  eccentricity 
and  love  of  mysticism.  He  was  bom  at  Zurich  about 
the  year  1739,  The  lavish  praise  of  Reynolds  on  some 
of  this  artist's  early  drawings,  turned  him  from  his  in- 
tention of  entering  Holy  Orders.  He  was  the  fellow- 
student  and  friend  of  Lavater,  a  translator  and  corre- 
spondent of  Winckelmann,  and  himself  an  author  of 
Refltctian.%  which  appeared  in  1765,  on  ike  Painting 
and  Hculpture  of  the  Greeh.  His  Lectures  as  Professor 
in  the  Royal  Academy  excited  general  attention,  and,  like 
those  of  Barry,  Opie,  and  others,  his  predecessors  in  the 
Professorial  chair,  have  been  published.  Towards  Barry 
he  entertained  a  mortal  and,  perhaps,  national  antipalby, 
which  ill  his  edition  (1810)  of  Pilkington*s  BicUonary 
of  Painters  has  betrayed  him  into  most  uncandid  bitter- 
ness. Fusel i,  however,  was  behind  none  of  his  contem- 
poraries in  zeal  for  the  promotion  of  bis  Art,  He  con- 
tinued to  paint  till  within  a  week  of  his  death,  in  ApHU 
1825,  He  is  generally  believed  to  have  suggested  to  Al- 
derman Boydell  the  idea  of  a  Gallery  to  illustrate  scenea 
from  Shakspeare,*  To  ibis  collection  he  contributed 
eight  of  his  be^i  Pictures  ;  and  afterwards  being  ad- 
vanced, in  1790,  to  the  rank  of  Academician,  he  painted 
a  series  of  forty-seven  subjects  from  Milton,  exliibited 
under  the  title  of  the  Milton  Gallery. 

The  mind  of  Fusel i  was  replete  with  critical  sagacity 
and  inexhaustible  invention,  but  he  possessed  also  (and 
of  this  no  man  was  more  unconscious)  a  hand  unequal 
to  the  difficulty  of  embodying  his  own  conceptions. 
His  character^  are  almost  every  where  excessi\'e.  They 
are  in  perpelral  torture.  They  never  know  repose.  The 
instructions  of  Hamlet  to  a  Player,  that  "  in  the  very 
torrent,  tempest,  and  whirlwind  of  passion,  lie  must 
acquire  a  temperance  that  may  give  it  smoothness,'^  arc 
no  less  importantly  applicable  by  every  Painter,  and 
most  especially  by  any  worshipper,  as  Fuseli  devotedly 
was,  at  the  shrine  of  Michael  Angelo. 

The  public  taste,  however,  in  England  has  never  yet 
been  so  alive  to  the  claims  of  Historical  Painting,  as 
to  make  it  an  object  of  universal  interest  and  permanent 
favour  ;  or  a  source  of  effectual  and  persevering  emida- 
tion  among  artisi^i  in  this  Country,  Notwithstanding  the 
alleged  bluntness  and  inaccessibility  to  flattery  which 
have  been  said  to  stamp  our  national  character,  there  is  a 
refined  species  of  adulation  in  the  Art  of  portraiture  which 
has  been  found  irresistible;  which  has  called  forth  and 
secured  the  almost  exclusive  patronage  of  the  titled  and 
the  wealthy;  and  which,  consequently,  in  this  depart- 
ment of  Painting,  has  raised  the  English  School  far 
above  every  other  in  modem  Europe,    For  we  may  with 
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^^v*^*"  they  have  attsrned  excellence  in  those  provinces  of  their 
Art  which  have  received  of  their  Cotmlry  adequate  en- 
couragfcment.  In  depicting^  scenes  of  ^miliar  life  and 
sach  appearances  of  Nature  as  are  associated  with  our 
homc'lhousrhts  and  domestic  endearments ;  or  in  land* 
scape,  and  especially  in  such  Pictures  as  recall  to 
memciry  the  sports  and  habits  and  occupations  of  British 
islanders,  we  unquestionably  equal,  if  we  do  not  soi^ 
pass,  our  neighbours.  The  fault  of  deserting  the  lofty 
and  the  heroic  for  the  pastoral  and  the  homely,  lies  not 
with  British  artists  but  with  British  patrons.  A  sneoes- 
sion  of  remarkable  men,  from  Romney,  who  died  in  1602, 
to  Lawrence,  whose  death,  in  1S80,  has  deprived  his 
Country  of  talents  not  soon  to  be  replaced,  have  left  us 
examples  oY  genius  aspiring  secretly  to  historic  emi- 
nence, but  devoting  the  best  years  of  life  to  the  service 
of  the  public  In  Portrait-painting. 

Bomney  *  «•  Romney,**  says  Fusel  i,  in  his  caustie  manner,  *'  quitted 
**  the  *un|>rofi table  visions  of  Michael  Angelo  and  Bbait- 
Bpeare  for  the  more  substantial  allurements  of  portrait 
He  divided  the  tributes  of  fashion  with  Gainsborough 
and  Reynolds.  Hifttory,  if  not  abaolittdy  abandon^, 
was  reserved  for  that  distant  moment  when  satiety  of 
gam  should  yield  to  a  pure  desire  of  glory— a  raomeiit 
Which  never  came." 

Bl«ke.  Blake,  whose  most  eccentric,  yet  most  harmless, 

life,  has  been  well  drawn  by  Mr.  Cunningham,  in  his 
Lhet  of  iht  BrUiah  Painters,  was  an  example  of  the 
indiscretion  of  attempting  to  lead  the  public  taste  by 
effcirts  unintelligible  to  the  public -eye.  But  Blake^s 
originalities  were  near  allied  to  madness,  and  probably 
often  not  Intelligible  to  himself. 

Copley,  a  native  of  America,  admitted  member  of 
the  Academy  in  1786,  and  well  known  by  the  popular 
engraving  of  his  ••  Death  of  Chatham  •/'  Hoppner, 
-R.  A.  hi  1794 ;  and  Owen,  R.  A.  in  1^14,  must  be 
added  to  the  number  who,  to  talents  in  Portrait-painting, 
have  united  (and  Owen  more  especially)  higher  merit,  re- 
quirinir  only  to  be  fostered  and  matured  by  public  favour. 
In  Portrait,  however,  the  palm  of  modern  victory  has 
been  won,  and  ably  won,  by  Lawrence.  With  respect 
to  colourinsr.  he  may  have  been  exceeded.  But  few  of 
any  School  have  surpassed  the  gracefiil  ease  of  his  forms, 
joined  to  general  fidelity  of  likeness  ;  his  combination 
of  polished  exterior  with  intellectual  character;  his 
judicious  backgrounds  ;  and  his  consummate  nrrange- 
ment  of  light  and  shade.  His  was  indeed  a  courtier- 
pencil,  and  could  elevate  at  will  features  almost  "  in- 
nocent of  meaning."  In  his  •*  Satan  arousing  the 
fallen  Angels,"  he  lias  lefl  a  solitary  proof  that  -he  shared 
at  one  time  with  Fuseli  a  draught  of  inspiration  firom 
the  fnuntuins  of  Miltonic  Poesy  ;  and  he  was  certainly 
ambitious  of  the  higher  Historical  honours  of  his  pro- 
fession. He  possessed  a  charm  of  natural  eloquence 
which  will  long  be  remembered  by  all  who  witnessed 
It,  and  which  enabled  him,  from  his  chair  as  President, 
to  enforce  with  admirable  clearness  and  effect,  the  course 
of  study  best  adapted  to  advance  the  Art.  We  must 
not  neglect  to  add,  that  while  few  were  more  accessible 
or  more  persuasive  in  words,  none  could  be,  in  deeds, 
more  actively  munificent  towards  the  cuhivation  and 
reward  of  real  merit.  Sir  Thomas  Lawrence  was  bom 
In  1769,  the  same  year  with  Owen,  and  was  admitted 
R.A.in  1794. 

Hsriow*  His  pupil  Harlow,  who  died  in  1819,  at  the  prema- 

ture age  of  thiriy-two,  was  likely,  had  he  lived  and 
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been  reclahnad  from  dticreditable  habita,  to  b«ve 
risen  into  similar  estimation.  TIte  clever  pictvrt  ^the 
Trial  of  Queen  Katharine,*'  by  this  artist,  is  well  known. 
His  facility  of  hand  was  extraordinary.  While  at  Ronci 
during  the  year  before  his  death,  be  excited  the  admi- 
ration of  the  whole  city,  by  completing,  hi  eighteen 
days,  a  ▼aluaT>le  copy  of  the  **  TranaSgnration*  <rf  RaA 
dele,  of  the  same  aiae  with  the  original. 

Another  name  which  bclooga  to  the  Ihii  of 
British  Paiotera  m  Portrait,  is  that  of  Raebom,  R.  A.  Bi 
in  1821.  He  was  an  example,  aa  well«i  a  potnm,  of  the 
Art  among  his  eoontrymen  of  Soolland ;  preaidtii  in 
an  Academy  of  Painting  aft  £dinborgh ;  and  wis 
knighted  on  the  oocaaion  of  the  viait  of  Gmw^s  IV.  lo 
that  city,     fie  died  in  16£8. 

The  £imc  on  ihe  Continent  of  osr  nrtiato  in  Portnit.  Ik 
painting  faaa  iieeii  in  no  inaUnce  nona  aonayicnona  Una 
in  that  of  Dawe,  an  artiat  of  some  inlenft,  (fL  A.ia 
1614,)  who  migfiKted  to  Rosaia,  and  ia  aeporled  lo  km 
RBliKdieiOO,000.  Me  died  in  1880«  ahorlly  flteUi 
Tetnm  to  England.* 

•Edirard  Bird  was  admitted  an   Acntlamicii  tasBa 
years  after  the  last»mentioned  artist,  and  died  inlllfi 
He  was  aalf-inatnicfted,  and  had  hum  eingulnrly  Infipy 
in  painting  baUad  auhjeeta  nnd  popnler  ■eenei<rf.aai» 
non  life.    Bnt  he  aspired,  too  late,  to  «  meni 
alyle  of  Art  ibr  which  nettiier  education  nar 
had  qnalifted  him,  and  iiia  last  atlampte 

It  would  be  invidious  to  aelcet  froni 
Painters  further  evidence  to  prove 
respect  inferior  to  sach  of  our  rival 
tlie  eame  walks  of  Art.     We  shall, 
tiiese  brief  memoirs  with  cme  further 
parted  merit,  and  shall  only  recall  to 
mennory  of  m  rising  artist,  Bonington,  not 
whose  early  celebrity,  both  abroad  end  in 
Country,  held  forth  the  promise  of  adietingvialMdeai 

That  the  English  School,  however,  Ims  done 
utmost,  we  are  very  slow  to  believe.  Pi  agieailiw  iftit^ 
both  by  artists  themselves  and  by  individuab  ef  mA 
and  influence,  have  now  for  eighty  yean  been  mdimg 
for  the  advancement  of  public  taste ;  tiie  only  erfs 
foundation  on  which  any  hope  of  aaceeas  in  Art  (ss 
ever  be  raised.  -Some  ground  has  been  gnined.  Alarts 
for  good  portraits  is  not  bad  taste.  We  have  ocntiMsl 
the  institution  of  the  Society  of  Arts.  It  una  fboadcd  la 
1750.  Next  arose,  in  1769,  the  Royal  Aeadenrf.  H 
1S05,  a  Society,  at  the  suggestion  of  a  liberal  ban 
Sir  Thomas  Barnard,  was  incorporated  far  d» 
couragement  and  improvement  of  British  artiii  . 
continues  to  flourish  under  the  title  of  the  British 
Institution.  Other  Societies,  for  like  purposes,  both  in 
the  metropolis  and  in  the  principal  towns  of  the  oaited 
Empire,  might  be  here  enumerated.  Galleries  have  bsai 
opened.  Bourgeois,  R.  A.  in  1792,  Pointer  to  the  tbss  Siilli 
King  of  Poland,  who  conferred  on  him  tiie  honoor  of  ^"^ 
knighthood,  letl,  at  his  death  in  1811,  a  very  toe  ed- 
lection,  which  fbrms  the  well-known  public  GaHeiy  * 
Dulwich  College.  At  Cambridge,  the  FltxwiUiim 
Gallery^  subsequently  founded,  bids  fair  to  intioduce 
an  acquaintance  with  this  pure  source  of  intellectad 
refinement  into  our  seats  of  leamin|p.     And  at  kaglfc 


en* 


^  '^His  remftins  w«re  interred  in  St  PfteVs  CethedrsI,  ittnM  kf 
a  Urf^e  eofieyt  of  trtists  •nd  litenry  men,  the  Rnsian  Awbtm'* 
tnd  Sir  Thomas  Lawrence  (the  laUer  of  whom  w«i  so  nooo  sAir  t0bt 
bonie  to  the  aame  f pot)  acting  as  palMwaierk"  OMfiMvy.  Q^ 
Mag.  for  Feb A^O. 
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our  Lefftfllalurc,  by  tlie  p»irchase  ef  the  Elgin  marbles, 
followed  by  the  estftblishmenU  in  May,  1824,  of  • 
NaiionAl  Gallery  af  Pictures,  has  gradually  drawn  Iho 
public  eye  to  criiical  examinalion  of  some  of  the  sublimest 
works  of  Art,  familiar  hitherto  to  few,  and  to  the  million 
«tierly  unknown*  Opportunity,  alsio,  h  thus  presented 
t4)  mil  future  benefactors,  who,  Uke  the  late  Sir  George 
Beaumont,  are  honourably  ambitious  to  bequeath 
their  works  and  collections  to  their  Country.  When 
aod  other   various   means   aad   instnimenis  of 


forming  and  improving  public  taste  in  England  ahall  orOutltiM. 
have  had  due  leiiure  for  operation,  we  eipect  with  ^^^v"^^ 
confidetice  far  nobler  and  fax  higher  labours  of  nitiive 
prenius  ;  and^  to  use  the  words  ot  the  Committee  of  the 
British  Institution,  1805^'*  we  feel  no  apprehension  but 
that  the  spirit  of  the  British  artist  will  be  awaktfoed 
and  invigorated,  whenever  a  free  and  fair  scope  shall  be 
given  to  his  talents;  whenever  he  shall  be  stimulated 
by  the  saoae  patronage  as  that  which  raised  and  re- 
warded the  Itaiian  and  Grecian  nuMtttftT 


THEORY  AND   RULES  OF  THE  ART. 


Sovii  mformatbn  both  as  regards  Theory  and  Prac- 
tice, in  the  Art  of  Painting,  may  be  looked  for,  annexed 
to  the  foregoing  Historical  account.  This  expectation, 
as  far  as  is  consistent  with  our  limits,  must  be  answered : 
while  we,  at  the  same  time,  remind  the  reader,  that  the 
efforts  of  the  Encyclopaedist  cannot  fairly  be  presumed 
to  afford  means  of  complete  proficiency,  but  rather  to 
point  out,  on  subjects  of  this  kind,  such  authorities  as 
may  be  consulted  and  followed  with  advantage  to  the 
student  Indeed,  thin  Art,  and  that  of  Music,  as  well  as 
many  others,  are  to  be  taught  perfectly  only  by  a  living 
teacher,  who  disciplines  the  eye,  the  hand,  or  the  ear  by 
repealed  trials  ;  and  with  his  pencil,  or  upon  bis  instru- 
loent,  exemplifies  every  precept  as  he  proceeds*  Ele- 
mentary reading,  without  actual  practice,  is  either  alto- 
gether unintelligible,  or  is  always  likely  to  mislead. 
Ko  Treatise  upon  Swimming,  or  upon  Horsemanship, 
wms  ever  yet  of  itself  sufficient  Uy  make  even  an  indiffer- 
ent rider  or  swimmer:  nor  would  any  pilot,  in  his 
■enses,  intrust  bis  helm  to  the  mere  theorist  (however 
skilful  theoretically)  in  Navigation.  To  instructors  in 
the  Art  of  Painting,  the  same  observation  peculiarly 
applies.  With  this  understanding,  therefore,  that  we 
are  not  expected  to  do  more  than  may  be  generally 
useful,  and  that  what  we  do*  is  chiefly  in  the  way  of 
reference  to  Works  which  treat  at  large  upon  the  subject* 
we  shall  Brst  introduce  some  rules  and  comments  on 
the  Art  of  Painting,  under  the  several  heads  of  Outline^ 
Compoiition,  Chiaroscuro^  Colourings  and  Stifle,  Se- 
Coodly,  we  aliall  proceed  to  mention,  in  chronologicaJ 
order,  such  authors  and  their  writings  as  afford  upon 
Ihia  subject  the  most  valuable  information. 


m 


Of  OutHne. 


(1.)  The  first  step  to  be  firmly  attained  in  the  course 
0f  study  by  every  artist^  and  without  which,  firmly  at- 
tained, afO  step  aiUrwards  can  be  altenipted  with  credit 
or  safety,  is  correct  outline.  An  Art  which  appeals  to 
the  e>^  for  the  truth  of  its  performances  most  depend 
]liisiiAtiiy  for  success  on  its  adherence  to  the  form  of  any 
Oljecls  imitated,  whether  of  the  animal  creation^  or  in- 
mnimale,  or  belonginf;  to  the  vegetabie  kingdom.  For 
this  purpose,  such  an  acquaintance,  both  with  Natural 
history  and  with  works  of  human  invention,  must  be 
lasUtuted  and  puisued,  as  will  lead  to  clear  and  vivid 


ideas  of  the  shapes  and  appeariinces  of  bodies,  and 
enable  the  student  to  draw  from  memory,  as  well  as 
from  immediate  observation. 

(2.)  This  familiarity  with  the  visible  surface  of 
things,  although  it  should  penetrate  no  deeper,  and 
should  abstain  from  all  philosophic  concern  about  their 
uses  and  properties,  yet  amounts  evidently  to  no  incon- 
siderable share  of  knowledge.  The  landscape  Painter, 
for  example,  whose  correctness  of  outline  can  satisfy,  or, 
whose  degree  of  proficiency,  at  least,  will  not  provoke 
the  censure  of  Botanical  criticism,  must  possess  a  mul- 
titude of  facts  and  of  ideas  in  common  with  the  Botanist, 
The  correct  designer  of  public  or  private  works  and 
buildings  cannot  avoid  Architecture  and  Mechanics. 
Tlie  Painter  of  animals  must  be  experienced  in  Natural 
History*  The  marine  Painter  can  make  no  pretences  to 
faithful  delineation  without  intimate  acquaintance  with 
the  structure,  use,  and  management  of  shipping.  And, 
above  all,  the  Painter  of  History  and  of  the  human 
subject,  must  unite  anatomical  precision  to  many  other 
various  acquirements  of  the  highest  intellectual  order. 
We  may  further  observe,  that  if  this  talent  of  the 
draughtsman  admits  him  into  connection  with  almost 
the  whole  circle  of  the  Sciences,  it  la  also  to  almost 
every  Science  an  indispensable  auxiliary.  If  it  derives 
advautage  from  literary  and  scientific  sources,  it  often 
repays,  with  interest,  the  obligation  ;  sincCt  but  for  the 
skill  and  fidelity  of  its  professors,  the  most  important 
discoveries  would  often  fail  of  being  generally  compre* 
bended,  or  even  known.  After  premising  thus  much  on 
the  necessity  and  importance  of  accurate  delineation, 
we  proceed  to  the  practical  requisites  introductory  to 
its  attainment.  Ttie  practice  of  correct  outline  may 
be  comprehended  in  two  words, ^ — Perspectife  and 
Anatomy,* 

(3.)  Perspective  may  be  defined,  the  art  of  represent-  Definition  of 
ing  objects  on  a  given  surface,in  the  same  forms  and  rela*  perspcctivt* 
tive  proportions  which  they  present  in  Nature  to  the  eye, 
according  to  their  respective  distances  from  the  beholder,  P**^^*  *>' 
looking  from  a  given  point,  called  the  point  of  view,      **^^* 

(4.)  Aerial  Perspective  represents  the  several  grada-  AerUl 
tions,  depths,  and  breadths  of  lights  colour,  or  shadow,  perspectiTit 

•  S  ffiovane  d^hhe  prima  vnp^rttre  prmp^itwai  pot  /r  mimre 
dCogni  cosa  ;  pot  di  mano  in  mano  imparare  dn  buon  ma*'Mtra,  par 
aiMUf/arn  a  tmeme  mnnitra.  Lion.  d«  Vhici,  TmHattt  drih  Pithtra 
iratto  da  nn  Cuiiiee  deiM  Bilt,  Fui,  dn  Gut»  A/an«i  4to.Rom«,  iai7| 
p.  50. 
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PkintiDf,    caused  by  the  interyeningf  atmosphere  in  objects  more 
^^\/0mmm^  or  less  remote.     Aerial  perspective,  therefore,  relates  to 
Chiaroscuro,  a  further  branch  of  the  subject  of  Paint- 
ing, which  will  be  noticed  in  its  proper  place, 

(5.)  Linear  perspective  (which  belongs  especially  to 
the  branch  of  Art  now  under  consideration)  delineates . 
the  outlinei  only,  or  boundaries  of  objects,  and  repre- 
sents them  in  the  same  form  and  relative  magnitude 
which  they  exhibit  in  Nature,  according  to  their  respec- 
tive distances,  and  the  position  of  the  spectator's  eye. 

(6.)  The  surface  on  which  this  delineation  is  made, 
may  be  plane,  concave,  convex,  cylindrical,  (as  in  the 
case  of  Panorama  painting,)  conical,  or,  indeed,  of  any 
given  shape :  but  the  few  practical  rules  which  our 
limits  admit  will  be  confined  to  the  Art  of  representing 
objects  on  a  plane  surface  that  makes  right  angles  wim 
a  straight  line  drawn  from  the  spectator's  eye.  This 
plane  is  of  indefinite  extent ;  is  supposed  to  intercept 
the  rays  in  their  passage  to  the  eye  from  all  objects  to 
be  represented ;  and  is  called  the  Perspective  Plane,  or 
plane  of  the  picture.  In  illustration  of  it,  let  a  piece 
of  plate  glass  be  imagined  extending  every  way  to 
any  imaginable  height,  depth,*  and  breadth.  Nothing 
is  more  manifest,  than  that  if  the  rays  proceeding 
from  any  object  through  that  transparent  medium, 
could,  in  their  passage  to  the  eye,  be  made  to  leave 
impressions  on  the  glass  at  their  respective  points  of 
contact,  the  result  would  be,  on  the  transparent  plane, 
a  faithful  picture  of  the  object  to  be  represented. 

(7.)  It  is  also  equallv  evident,  that  only  a  certain 
circular  portion  of  the  plane  in  question  is  visible,  the 
portion,  namely,  which  contains  the  picture.  But  the  re- 
mainder of  the  plane,  or  invisible  portion  of  it  beyond  the 
circumference  of  the  circle  of  vision,  contains  other  most 
essential  points,  from  which  the  tactician  in  perspective  is 
to  calculate  his  outlines,  as  well  as  from  points  in  the 
visible  surface.  It  is  for  this  reason  that  the  perspec- 
tive plane  must  be  supposed  of  indefinite  extent 

(8.)  If  it  be  asked  how  the  spectator  can  thus  deter- 
mine points  on  an  invisible  surface  ?  The  answer  is,  by 
removing  his  eye  at  any  time  from  the  given  point  of 
view  to  some  other  at  a  greater,  or  more  convenient 
distance  from  the  plane.  This  change  of  position 
enables  him  to  command  any  portion  of  the  surface 
necessary  to  his  operations.  But  it  is  from  the  given 
point  of  view  only  that  his  picture  is  intended  for  in- 
spection. The  points  and  lines  used  for  calculating  any 
form  in  true  perspective  on  his  picture,  are,  like  the 
joints  and  wires  of  a  puppet-show,  absolutely  requisite 
indeed  for  the  performance,  but  not  designed  for  any 
eye  except  that  of  the  performer.  They  are  only  tem- 
porary materials,  only  a  scaffolding,  to  be  removed 
immediately  when  the  work  they  are  to  do  is  over. 

(9.)  Here  another  property  of  the  perspective  plane 
will  have  occurred  to  the  reader,  viz,  that  the  circle 
upon  ii,  comprehending  all  visible  objects,  increases  or 
lessens  with  Uie  perpendicular  distance  of  his  eye  from 
the  plane. 

(10.)  It  is  this  distance  which  is  principally  neces- 
sary towards  determining  the  size  of  the  picture,  and 
the  relative  proportions  to  each  other  of  objects  delineated 
thereon.  This  line  is,  therefore,  called  the  principal 
distance.     One  extremity  of  it  is,  as  we  have  already 


Principal 
distance. 


^  By  the  terms  height  and  depth,  is  meant  the  extension  of  the 
plane  above  and  below  (he  level  of  the  spectator,  as  by  breadth  is 
meant  its  extension  towards  hit  right  and  left 


said,  the  point  of  sight,  or  point  of  view,  detienniiMd  c 
by  the  place  of  the  spectators  eye.  (Art  8.)    Its  other  ^ 
extremity  is  its  point  of  perpendicular  contact  with  the 
perspective  plane,  and  is  called  the  centre  of  the  pktmn,  h 
or  the  principal  point  ft 

(II.)  A  line  drawn  through  this  latter  point.  I«fcl  H< 
with  the  horizon,  determines  the  hdght  of  the  eye  ia  a  ^ 
picture,  and  is  called  the  horizontal  line.  A  ciide^ 
having  this  point  for  its  centre,  and  tbe  principal 'dis- 
tance for  ito  radius,  will  be  the  circle  already  notieed. 
It  will  be  found  to  comprehend  upon  the  perspective 
plane,  the  whole  field  of  vision,— that  is,  will  indode 
all  the  objects  which  the  eye,  at  that  principal  distance^ 
and  firom  the  corre^onding  point  of  view,  is  able  to 
take  in.  For  firom  any  fixed  point  of  sight,  the  utmost 
limits  of  the  prospect  are  determined  by  two  lines, 
forming  a  right  angle  at  that  fixed  point  of  sight. 

(12.)  The  prospect,  accordingly,  of  a  spectator,  look-  Om 
ing  (as  is  supposed  the  case  in  most  pictures)  ia  a  P*^ 
horizontal  direction,  embraces  at  every  view  a  fimA  ^ 
part  of  the  horizon,  viz,  90  degrees,  and  the  visible  ^^ 
portion  of  the  perspective  plane  is  in  all  cases  the  base  larl 
of  a  cone,  the  apex  of  which  is  the  spectator's  ejCb  or  kn 
point  of  sight ;  (Art.  3  ;)  its  altitude  the  principal  dis- 
tance, (Art.  10,)  and  the  diameter  of  its  base  equal  to 
twice  its  altitude,  so  as  to  make  the  angle  at  its  apex  a 
right  angle.     A  familiar  illustration   of  this  nay  be 
constructed  by  means  of  a  card,  shaped  similariy  to  the 
right-angled  triangle  D  R  E,  (pi.  i.  fig.  1.)  and  hifiiig  fu, 
a  piece  of  wire  affixed  to  it  in  the  direction  R  W,  so  «  f^ 
to  divide  the  angle  D  R  E  into  two  equal  parts,  (siL 
45  degrees  each.)  Next  let  the  projecting  portion  CWef 
the  wire  be  thrust  through  the  centre  of  a  drde  diawa 
on  a  separate  card,  or  any  other  flat  surface,  to  reprasat 
the  perspective  plane,  and  let  the  radius  of  the  drdi 
be  equal  to  C  R,  C  E,  or  C  D,  in  the  triangnkr  cari 
If  the  card  be  then  made  to  revolve  on  the  wire  B  W« 
with  its  edge  D  E  applied  close  to  the  surftice  aa  abon^ 
and  with  C  R  perpendicular  to  it,  the  points  D  and  E 
will  be  observed  to  move  in  the  circle  D  R  E  W,  sad 
the  lines  RD  and  RE  will,  by  the  revolution  of  the 
card,  form  the  right  cone  above  described. 

(13.)  Here  let  the  learner  observe,  that  there  is  no 
necessity  for  every  sketch  or  Painting  to  contein  the 
whole  area  of  the  circle  of  vision  on  the  perspective 
plane.  Let,  for  example,  the  circle  DREW  (pLL 
fig.  1)  be  the  circle  or  base  of  the  right  cone  above  d^ 
scribed,  D  C  its  radius,  being  equid  to  the  prindpil  sai 
distance,  H  L  the  horizontal  line,  and  C  being  Ihepeki 
centre  of  the  picture.  It  is  at  the  paintei^s  option  to 
cut  out  any  part  of  that  circle  fix)m  the  rest,  provided 
the  principal  point  C,  or  centre  of  the  picture,  be  found 
somewhere  on  his  canvass.  Thus,  the  rectangles,  g  t 
k  t,  a  bfd,  and  mn  o  p,  may  each  of  them  comprise 
a  sufficient  number  of  objects  proper  for  the  compos- 
tion  of  a  picture. 

(14.)  It  is  recommended,  however,  to  every  aiiiitAidl 
who  would  avoid  the  charge  of  affiled  smgulaiityi  nl"^ 
particularly  in  architectural  subjects,  to  keep  the  edges 
of  his  work  quite  clear  of  the  circumference  of  the 
circle  DREW;  otherwise  the  lines  of  his  foregroand, 
although  perfectly  correct  in  their  original  design,  will 
appear  distorted  when  viewed  at  any  other  principal 
distance  than  the  altitude  of  the  visual  cone  G  R,  eqotl 
to  D  C  or  C  E 

( 1 5.)  Still  more  improbable  would  appear  any  allempt 
whatever  at  delineation  beyond  the  circle  DREW, 


since  all  beyond  that  boundaty  must  be  inTisible  to  a 

spectator  at  its  proper  point  of  sie^ht,  the  apex,  vtz,  of 
va  the  cone  above  descritied.     Indeed^  bo  essential  is  it  to 
^*  the  purposes  of  distinct  and  correct  outline  for  the  artist 
^  to   confine   himself  considerably    within  the   extreme 
*  circle  of  vision,  (exemplified  by  the  circle  D  R  E  W  as 
above,)  that  a  miicli  smaller  circle  and  a  much  smaller 
cone,  of  which  the  apex  is  an  an^le  of  60  dee^rces,  has 
b«!€n  g'enerally  adopted.     To  illustrate  this,  let  the  angle 
I>  R  E  (fig".  I)  of  the  card  above  constructed  be  re- 
duced  to    an   angle   of  60   decrees,  viz.  to  the  angle 
Q  R  S  divided  as  D  R  E  was,  into  two  eqnal  parts  ; 
and  made  to  revolve,  as  in  the  former  instance,  on  the 
axis  C  R  representinfT  the  principal  distance,  and  lield 
also,  as  before,  perpendicular  to  the  surface  used  to 
signify  the  plane  of  the  picture.     The  points  Q  and  S 
wiH    be  found  to  move  exactly  in  the  circle  Q  g/S^ 
and  the  sides  R  Q  and  R  S  of  the  equilateral  triangle 
QRS  will   form  a  cone,  of  which   the  angle  at  the 
apex  will  be  an  angle  of  60  degrees.     Its  base  will  be 
iHe  circle  0  gfS^  and  its  axis   the  principal  distance 
C  R  as  hefore.     This  inner  circle  Q  gfS  may  be  not 
improperly  called   the  circle  of  distinct  vision.     For 
although  it  would  be  untrue  to  say,  that  the  eye  at  R 
cannot  take  in  objects  beyond  this  inner  circle,  or  even 
to  the  verge  of  D  R  E  W,  yet  such  objects  arc  seen  at 
best  but  imperfectly,  and  they  become  fainter  and  less 
decided  in  proportion  to  the  extension  of  the  base  of  the 
cone  above  described,  until   they  are  utterly  lost  in  the 
Circumference   of  the  outer  circle.     These  particulars 
cannot,  perlmps,  by  beginners,  be  acknowledged  with- 
out some  hesitation:  a  circumstance  not  surprising  wiien 
we  consider  the  involimtary  and  imperceptible  quick- 
ness with  which  any  change  in  the  position  of  the  eye 
IB  naturally  made  in  order  to  commnnd  a  better  view  of 
any   object     lo   the  ordinary   uses    of  the   eyesight, 
scarcely,  for  any  person,  does  tlie  field  of  view  remain 
the  same  for  two  moments  together.     Whereas  the  laws 
of  perspective  suppose  the  eye,  dtiring   the  process  of 
delineation,  to  continue  fixed  immovably  at  one  point 
of  sigrht,  (Art.  3,  10,)  without  any  the  slightest  varia- 
tion, either  of  its  distance  from  the  perspective  plane  or 
of  its  field  of  view.     According,  then,  to  experience  in 
the  application  of  perspective, «  njctk  part  of  (he  horizon 
(i.  e,  an  arc  of  which  the  chord  is  equal  to  the  principal 
distance)  will  be  found  the  utmost   that  can  sately  be 
attempted  in  one  picture.     In  drawing  tTom  Nature,  as 
in  the  case  of  landscape  scenery,  let  the  learner  consider 
himself  stationed  at  one  angle  of  an  equilateral  triangle, 
as  at  the  angle  R  of  Q  US,  with  C  R  for  his  principal 
distance,  and  Q  S  for  the  limits  of  bis  drawing.     He 
urill  thus  take  in  no  more  at  one  view  than  would  be 
contained  between  two  poles  fiistenwl  perpendicularly  in 
the  ground,  say,  for  example,  three  feet  and  a  half  apart, 
and  each  of  them  also  three  feet  and  a  half  distant  from 
the  spot  or  station  where  he  is  placed.     In  the  several 
examples,  however,  which  follow^  we  shall  not  fmd  it 
convenient  to  adhere  strictly  to  the  rule  just  given,  and 
shall    often    refer   to    figures   drawn     indiscriminately 
within  the  circle  of  vision,  in  order  to   obtain  as  much 
compass  for  practical  illustration  as  possible. 

Having  so  far  dcBned  the  persp«;tive  plane,  and 
settled  the  limits  of  vision,  within  which  the  represenla- 
tion  or  outline  must  be  drawn,  we  have  next  to  consider 
the  original  forms  of  which  the  outline  is  to  be  a  copy, 
and  from  which  innumerable  rays  are  conceived  lo  pass 
through  the  plane  of  the  picture  to  the  spectator's  eve. 


VOL,  V, 


(16.)  An  original  plane  ts  a  plane  contahdng  any  Of  Outlint. 
original  point  or  line,  lo  he  copied  or  reprctcnted  on  ^-^^v**^ 
the  plane  of  the  picture.     In  what  follows  it  will  be  An  original 
necessary  lo  distinguish  all  original  planes  into  three  V^^^^' 
classes :    1st,    planes  parallel     to    the    [picture ;    2dly, 
planes  perpendicular  to  the  picture  ;  and  3dly,  planes 
neither  parulUl  nor  perpcndicMlar,  that  is,  inclined   to 
tlie  picture  at  less  than  right  angles.     To  every  original 
straight  line,  not  parallel  to  llie  picture,  belongs  a  point 
in  the  perspective  plane,  called  its  vanishing   point; 
and  to  every  original  plane,  not  parallel  to  the  picture, 
belong  two  peculiar  lines,  called  its  vanishing  and  its 
base  line.  (Art,  'Q,  20,  60,  and  62.) 

(17.)  Two  original  planes  require  especial  attention  ;  Oforlgina* 
the  horizontal  plane  and  the  station  plane.     The  latter  plaoeittia 
has  by  some  been  called  the  vertical  plane,  from  its  l^oj^'*^"**! 
passing  througli  the  zenith,  but  as  it  also  passes  through  *j"    '.J  '**' 
the  centre  of  die  picture,  (a  point  always  depending  on  i©  i^q 
the  station  of  the  spectator,)  it  is  better  known  by  the  cspecUlly 
term  station  plane.     The  relative  situation  of  the  hori-  considerfid, 
zonlul  and  station  planes  may  be  tbus  familiarly  ex- 
plained. 

Suppose  the  spectator  stationed  at  the  side  of  a  room, 
and  looking  on  a  wall  directly  opposite  hiju,  towards  a 
number  of  book'Shelves,  one  of  which  is  exailly  level 
with  his  eye.*  This  shelf  belongs  to  ihe  horizontal  Horliontiil 
plane,  and  any  nnmher  of  other  shelves,  above  and  p^^^^ 
below  it,  are  portions  of  its  parallel??.  Suppose,  further, 
these  planes,  or  shelves,  to  be  supported  by  other 
planes  perpendicular  to  the  horizon,  or  floor  of  the 
room,  and  let  one  of  the  supporting  planes  be  directly 
Oj>posile  the  spectator's  eye.  It  will  be  a  jiortion  of  the 
station  ptant\  and  any  number  of  similar  supports  to  Station 
the  right  and  left  of  it,  are  parts  of  as  many  planes,  its  P^*"®* 
parallels.  Every  book  placed  in  its  proper,  or  upright 
position,  and  indeed  every  leaf  in  every  book  so  placed, 
will  bu  in  a  separate  parallel  to  the  station  plane.  In 
like  manner,  if  any  of  the  volumes  arc  hiid  flat  on  the 
shelf,  these,  and  every  leaf  in  each,  will  belong  to  planes 
parallel  lo  the  horizon.  So,  also,  if  any  volume  lie 
ever  so  little  out  of  its  erect  position,  and  with  a  iean- 
ing  to  Ihe  right  or  left,  this  volume  will  be  in  a  separate 
plane,  inclined  lo  the  horizontal  and  station  planes  at 
some  angle,  which  it  is  the  business  of  perspective  to 
ascertain.  And  it  is  easily  conceivable  how  any  book 
may  be  placed  half  open  in  such  a  position,  as  that  its 
cover  and  its  leaves  shall  form  every  possible  angle 
with  each  other,  or  with  any  of  the  planes  mentioned. 

(IS.)  When  bL»tb  these  planes  (ihe  horizontal  and 
station  plane)  and  their  innumerable  parallels  added 
to  the  multitude  of  others,  at  which,  in  the  foregoing 
popular  illustration,  we  have  briefly  and  imperfet'tly 
hinted,  are  invest td  by  the  mind  of  the  spectator  with 
the  property  of  expanding  themselves  over  infinite 
space,  he  will  readily  apprehend  that  in  any  original 
object  there  is  no  point  or  line  whatever,  which  does 
not  belong  to  one  or  otiier  of  these  planesj  or  to  their 
paraUels, 

(ly.)   He  will  also  understand  that  extending /itJW  Vanishing 

^  _     ^    liai:. 

*  The  hof  iio'j,  in  Astronomy,  U  described  lo  bft  "  forntcd  by  « 
plane  touching  live  surface  of  the  «?arlh  where  the  Rpeclator  stinds^ 
and  infinitely  extendcci  towards  the  heavenA.*"  (KeWi  AMtronomy^ 
Lect.  i,)  fo  this  plane  the  term  m  perspective  h  usually  given 
of  ground  plane.  (An.  41.)  The  horiiontal  plane,  properly  *o  cdle't, 
IS  annlber  plane  piralkl  to  it,  and  parsing  through  the  speciator'i  eye. 
Both  plaiiesi  bein;  parallel  to  each  olber^  vanish,  of  course,  in  lli« 
fame  vanishing  line,  namelji  the  line  of  Ihe  horicon.  (Art,  19|61J 
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Ms  eye  to  inflnritle  distance,  every  plane  not  parallel  to 
the  pictare  will  appear  to  vanitk  in  a  straight  line,  (Art. 
61,)  called  its  vanishing  line. 

(20.)  On  the  other  hand,  each  plane  in  its  Erection 
toward*  him  will  be  intersected  by  the  plane  of  the 
picture  in  a  line  cailed  its  bat  line,  (Art  62.) 

(21.)  The  impossibility  is  evident  of  delineating  any 
object  nearer  than  this  base  line,  for  which,  however,  a 
parallel  is  most  frequently  substituted.  Other  lines 
between  the  spectator's  eye  and  the  picture  also  reqoire 
substitutes,  as, 

(22.)  I.  The  principal  distance,  which,  as  already 
defined,  (see  Art.  10,)  must  be  perpendicular  to  all 
vanishing  lines  passing  through  the  principal  pointy 
and  which,  as  we  have  seen,  (Art.  10,  11,)  is  always 
equal  to  the  radius  of  the  circle  of  vision.  That  radius 
is,  therefore^  the  constant  substitute  for  the  principal 
distance. 

(23.)  II.  The  direct  distance,  a  perpendicular  from 
the  eye  of  the  spectator  to  any  vanishing  line  not  pass- 
ing through  the  principal  point,  and  which  meets  that 
vanishing  line  in  a  point  called  its  centre.  Before  we 
can  find  a  constant  substitute  on  the  plane  of  the  pic- 
ture for  this  line  of  direct  distance,  a  line  must  be  de- 
termined, which  is  always  to  be  found  on  the  picture, 
called  the  central  distance,  being  the  distance  between 
the  principal  point,  or  centre  of  the  picture,  and  any 
other  centre  of  a  vanishing  line. 

(24.)  The  central  distance  is  a  perpendicular  drawn 
from  the  principal  point  to  any  vanishing  line.  Being 
always  found  on  the  plane  of  the  picture  it  requires  no 
substitute. 

(25.)  A  right  angle  being  made  by  the  central  dis- 
tance with  any  radius  of  the  circle  of  vision,  these  will 
be  two  sides  of  a  right-angled  triangle,  of  which  the 
hypothenuse  will  always  equal  the  direct  distance.  This 
hypothenuse,  therefore^  is  the  constant  substitute  for  the 
direct  distance. 

Thus  any  one  of  these  three  lines,  the  principal,  the 
direct  or  the  central  distance,  is  Sufficiently  ascertain- 
able on  the  plane  of  the  picture.  To  illustrate  the 
foregoing  statement,  let  the  learner  describe  a  circle, 
D  A  X  B  £  Z  Y,  which  is  to  be  supposed  equal  to  the 
circle  of  vision.  Its  radius  C  A,  on  this  supposition, 
is  equal  to  the  prindpal  distance.  Let  him  next  draw 
two  lines,  as  R S,  ST,  (fig.  8,)  on  a  piece  of  card, 
meeting  each  other  in  a  right  angle  at  S,  and  from  one 
of  the  lines  let  S  P  be  cut  off  equal  to  the  radius  A  C, 
(fig.  2,)  or  the  principal  distance.  From  the  other 
line,  viz.  S  R,  let  any  given  central  distance  be  cut  off, 
as  S  V,  and  the  triangle  S  V  P  being  cut  out  fi-om  the 
card,  let  it  be  placed  perpendicalarly  on  the  circle, 
(fig.  2,)  so  as  that  the  point  S  shall  coincide  with  the 
point  C,  the  side  S  V  lie  in  the  direction  of  any  radius 
of  the  circle,  and  the  side  8  P  represent  a  perpendi- 
cular from  the  eye. 

(26.)  If  the  triangular  card  be  then  made  to  revolve 
on  the  point  S,  the  line  S  V,  used  as  a  radius,  will  form 
the  inner  circle  OIK.  It  is  important  to  observe, 
that  every  point  in  the  circumference  of  this  circle,  O  I 
K,  may  be  the  centre  of  a  vanishing  hne,  to  which  line, 
as  to  a  tangent,  the  perpendicular  from  C  (viz.  the  cen- 
tral distance)  may  be  drawn.  In  other  words,  the 
circumference  O  I  K  is  composed  of  all  the  centres 
of  any  vanishing  lines  that  can  be  drawn  as  tangents 
to  it.  Such  as,  for  one  example,  the  tangent  or  vanish- 
ing line  B  £,  of  which  the  centre  is  O.     In  this  ex- 


ample C  O  is  the  oentral  distanoe  of  the  vsnisiungliiie  Of 
or  tangent  B  E ;  of  which  the  direct  distance  will  be  ^ 
equal  to  a  straight  line,  drawn  from  its  ceatie  O  to  the 
point  X,  or  Y,  in  the  circumfersnos  of  the  cirde  oC 
vision ;  tlie  line  X  Y,  being  previoiniy  drawn  *lirtfMigf| 
C,  parallel  to  B  E,  or,  what  amounts  to  the  seme 
thing,  drawn  perpendicular  to  C  O,  just  as  S  P»  on  the 
card,  was  made  perpendicular  to  S  V. 

Thus,  having  the  substitete  CX  for  the  prindpsl 

distance  (fig.  2)  drawn  parallel  to  the  v«mshin§  lue 

B  E,  we  obtain  O  X,  ihe  substitute  for  the  direct  rfiSmm 

and  the  triangle  OCX  (fig.  2)  wiU  be  equel  in  Wl  i». 

spects  to  the  triangle  VS  P,  on  the  cord,  (fig.  S,)  viu 

The  side  C  X  s=  principal  distance,  or  P  S. 

The  side  C  O  =  central  distance,    or  S  V. 

The  side  OX  c=  direct  distenee,     or  P  V. 

In  the  seme  manner  any  other  central  distence»ss 
SL,  may  be  set  off  on  the  line  S  R»  (fig;  8»)  and  slio 
the  new  direct  disltance  P  Li,  correspon£ng  to  it  The 
card  may  then,  as  before,  be  translenred  to  the  dide  of 
vision,  where  the  point  L  revolving  round  the  point  fl^ 
en  the  card,  will  make  the  small  circle  If  W  ;  and  L^ 
transferred  to  some  point,  as  M,  in  its  circnmftKntt^ 
will  touch  the  centre  of  some  vanishing  line,  or  tengoil, 
suppose  D  Z.  To  this  vanishing  line  draw  the  penlU 
A  E,  through  C ;  and  then  a  straight  line  from  the  poiit 
A  or  from  £  toM  (the  centre  of  the  vanishing  lineDQ 
will  give  A  M  or  £  M,  the  substitute  for  the  dind  dis- 
tance, P  L. 

(27.)  An  important  general  principle  may  be  hen 
premised ;  and  in  what  follows,  will  apply  universally 
to  the  representation  of  angular  obje<^  (which  is»  in 
fact,  the  chief  business  of  perspective,)  viz.  that  any 
angle  may  be  represented  by  determining  the  venisliing  Ripi 
points  of  the  lines  which  form  iL    Thus  the  oeniieof  ti«^ 
any  vanishing  line  being  known  or  determined  by  the  *^ 
methods  already  stated,  (ArL  24, 25,  26,)  letapecpcn- 
dicular  be  raised  at  that  centre. 

The  length  of  this  perpendicular  depoids  tqNO 
whether  the  vanishing  line  does  or  does  not  pass  throng 
the  centre  of  the  picture.  In  the  former  instance  tJus 
perpendicular  is  equal  to  the  principal  distance;  is 
the  latter,  to  the  direct  distance. 

An  example  for  each  will  explain  our  meaning. 

(28.)  Let  any  two  lines,  A  L,  and  L  B,  (plate  L  fig.4,  UL(k 
No.  1.)  making  an  angle  at  L,  be  produced  l^^^'Jfl' 
vanishing  points  A  and  B,  which  in  this  instance  are  ^ 
supposed  to  be  in  the  vanishing  line  A  B,  passing  i^^ 
through  the  centre  C  of  the  picture.  Let  C  £,  a  per-  tbni^ 
pendicular  equal  to  the  principal  distance,  be  raised  at  coM' 

C,  the  principal  point ;  and  an  angle  formed  at  £  by  two  **r 
lines  A  E,  B  E,  drawn  from  the  two  vanishing  points. 
The  angle  ALB  (with  any  other  angle  made  by  two 
lines  vanishing  at  A  and  B)  will  always  represent  iht 
angle  A  £  B.     Also,  if  the  angle  A  £  B  be  divided 

as  in  the  figure  by   any  lines,  as  £  C,  £  K  meetiaf: 
the  vanishing  line,   the  divisions  of  A  E  B   will  be 
represented   by  proportionally  corresponding  divisions 
of  ALB.    Thus  ALC  represents  AE  C;   C  HL 
represents  C  E  K ;  and  K  L  B  represents  K  E  B.         2^5. 
(29.)  Secondly,  for  an  example  in  which  the  vanish-  piisi 
ing  line  does  not  pass  through  the  centre  of  tlie  picture,  «^ 
suppose  the  two  lines  already  given  as  forming  the  re- 1.^ 
presentative  angle  at  L,  to  have  their  vanishing  points  ^^ 
at  F  and  G,  in  the  vanishing  line  F  G.     Find  the  centre  (jh^i 

D,  of  F  G,  (Art.  24,)  and  the  direct  disUnce  D  R.  cob 
(Art.   25.)     At  D,  the  centre  of  the  vanishing  line  P>^ 
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F  Of  raise  the  perpendicular  T)  H,  equal  to   D  R,  the 
'  direct  distance.     Here,   as  in  the  last  example.   Hues 
drawn   from  the  two  vanishing  points  to  the  furthest 
extrcTTjty  of  the  perpendicular,  will   form  nt  H  the  ori- 
ginal angle  represented  at  L.     Thus  the  angle  FUG 
will   be  represented  by  F  L  G,     And  any  niimher  of 
divisions  in  this,  as  in  the  former  instance,  may  be  made 
of  the  angle  at  H,  which  will  be  represented  by  corre- 
sponding divisions  at  L.* 
I-       (30.)  Henre   we    may  observe,  that  the   vanishing 
^   point  of  any  given  line,  being  known,  and  likewise  the 
vanishing  line  of  ihe  plane  to  which  it  belongs,  any 
other  line  representing  any  proposed   angle  with  the 

f' rexv  Iine»  may  be  drawn.  Thus,  if  Ihe  given  line  be 
F,  and  its  vanif>hing  point  be  F^  and  its  vanishing 
line  be  F  G,  the  representation  of  any  proposed  angle 
may  he  made  either  at  L,  or  at  any  other  point  iu  the 
line  L  F.  Let  L  he  that  given  point.  Having  found, 
by  means  of  the  central  distance,  C  D,  the  centre  D,  of 
the  given  vanishing  line;  draw  at  D,  the  perpendicular 
DH,  equal  to  I>  R,  ihe  direct  distance.  Next  draw 
H  F,  and  at  H,  make  with  F  the  proposed  angle,  say 
FUG.  A  line,  G  L,  joining  the  points  G  and  L, 
will  complete  G  L  F,  the  representation  of  the  proposed 
angJe. 

(31.)  Also,  if  any  two  vanishing  points  in  any  va- 
nishing hue  are  known,  the  vanishing  line  is  soon  found, 
for  ft  is  itself  ihe  straight  line  uniting  ihem.  Thus.  F 
and  G  (fig.  4*  No.  1.)  being  known,  F  G  is  the  vanish- 
ing line  of  the  plane,  in  which  any  two  lines,  vanishing 
*  at  F  and  G,  contain  the  angle  F  H  G.  Or,  Again, 
the  points  A  and  B,  or  A  and  K,  being  known  ;  A  B 
is  the  vanishing  line  of  the  plane  in  which  any  two 
Tines,  vanishing  at  A  and  B,  or  A  and  K,  form  the 
mngles  A  E  B,  or  A  E  K,  represented  at  L. 

(32.)  It  will  be  seen  from  this  (fig.  4,  No.  L)  and 
'  numerous  future  examples,  that  the  representation  of  an 
angle  varies,  Jn  most  eases,  from  its  original,  and  is 
almost  alwayj^  larger  or  smaller  Uian  the  angle  which  it 
rej^esents.  Tfiis  is  a  constant  puzzle  to  beginners. 
Thus  the  representative  angle  ALB  is  larger  ihan  its 
original  angle  at  E,  and  the  same  angle  FLG  is 
much  larger  than  its  original  at  H.  To  convince  bny 
learner  of  this  as  popularly  and  familiarly  as  we  can,  let 
u  piece  of  card  be  cut  into  the  shape  of  a  triangle  of 
larger  and  more  convenient  dimensions  than  Uie  triangle 
A  E  B,  but  having  exactly  the  same  angles  at  A,  E, 
and  B.  Next,  construct  at  E  (on  the  card)  (fig.  4^ 
No.  2.)  the  angle  C  E  B;  and  with  C  E  (taken  from  the 
lard)  as  a  radius,  describe  on  another  card  the  circle  of 
vision.  To  the  side  A  B  of  the  triangular  card  aflix 
a  piece  of  wire,  on  which  it  may  turn  as  on  an  axis. 
Then  applying  Ibis  axis  to  the  diameter  of  the  circle, 
and  keejiing  your  eye  exactly  over  the  point  C,  turn  the 
triangular  card  on  its  side  A  B  by  means  of  the  wire, 
and  observe  attentively  the  various  chang&t  of  the 
angle  at  E.  At  first  laid  flat  on  the  circle,  the  real 
angle  and  Ihe  apparent  will  coincide,  and  be  equal  to 
A  E  B.  But  as  you  turn  the  card  towards  yon,  the 
apparent  angle  goes  on  increasing  tljrough  an  infinite 
series  of  magnitudes,  such  as  A  r  B,  A  s  B,  until,  after 
attaining  its  greatest  possible  niagnituJe,  it  vanishes 
to  the  line  A  B.     After  this,  continue  the  revolution  of 


-^  The  p«rp«tidiciilar,  it  Ij  to  b«  nolcd^  will  produce  ttie 
resulia  by  being  raised  on  eithrr  sicU  of  the  votiUhing  lines  A  B  or 
F  G,  a*  Iheif  re*  pec  live  centres. 


the  card  until  the  apparent  angle  again  coincides  with  Of  OwUiui* 
its  original  at  N,  below  the  line  A  B.     The  triangular 
card,  as  it  now  recedes  from  your  eye,  will  form  another 
series    of  angles,  continually  diminishing,   as   A  ^  B, 
A  «  B,  until  it  equals  and  coincides  with  A  N  B« 

The  very  same  appearances  will  take  place  if  the 
circle  above  mentioned  be  drawn  on  a  piece  of  glass,  to 
represent  the  perspective  plane  ;  and  then  the  wire  A  B 
be  applied,  and  made  to  revolve  on  the  side  of  the  glass 
furthest  from  the  spectator.  Infinite  varieties,  as  be- 
fore, of  angles  between  E  and  N  will  be  now  observed 
through  the  glass  during  the  revolution  of  the  trian- 
gular card  on  its  axis  A  B,  receding  from  or  advancing 
towards  the  spectator.  These  varieties  are  but  bo  many 
diOerent  appearartces  or  representations  of  the  original 
angle  seen  under  so  many  different  aspects. 

Also,  if  another  triangle  of  card,  constructed  simi- 
larly to  F  G  li,  he  made  to  revolve  on  its  vanishing 
line,  as  F  G,  and  the  spectator's  eye  be  kept  fixed  as 
before  over,  or  opposite,  the  principal  point  C,  every 
change  of  representation  of  the  angle  F  H  G  will  be 
given  according  to  the  situation  of  the  plane  it  belongs 
to,  vanishing  in  the  line  FG.  But  in  this  latter  in- 
stance fewer  of  the  gradations  can  be  noticed,  as  many 
of  them,  those  between  H  and  L  for  example,  (fig.  4,) 
will  be  out  of  the  circle  of  vision,  and  Cf>nsecpienlly  in* 
visible  to  an  eye  kept  exactly  at  that  perpendicular  dis- 
tance from  C  or  pnncijml  distance.   (Art.  15.) 

(33.)  Another  preliminary   observation,  which  may  TTie  same 

give  clearness  to  what  follows,  is,  that  the  same  straight  »tr«ig^it  line 

line  is  not  to  be  considered   as  confined   invariably  to  "^^^  ^'^'^"'"* 

the  same  plane.    On  the  contrary,  the  number  of  planes  IT'^"!!.^**' 

.    ^    .      '         It     *»     I  •  I     •  1  *     .    ,      '^'^  mote 

IS  mfinite,  to  all  of  which,  m  common,  the  same  straight  pUucjt. 

line  may  belong,     Tims,  the  axis  o  n,  (plaie  ri.  fig.  2,) 

or  C  X,  belongs  not  only  to  the  plane  of  i  v  C,  but  to 

the  plane  of  k  w  C;   to  the  plane  of  S  z  C  ;  and  to  the 

plane  of  t  m  C  ;  which  planes,  it  is  evident,  might   be 

multiplied  to  the  extent  of  any  number  of  radii  possible 

to  be  drawn  to  tlie  centre  n.     The  same  observation  is 

to  be  made  respecting  the  line  m,  (plate  ii.fig.  1,)  which 

is  common  to  the  plane  i  M  »,  and  the  plane  H  v  q.  The 

axis  ru,  in  like  manner,  (plate  ii.fig.  3,)  is  common  to 

all  the  several   planes   that  appear  to  revolve  upon  it. 

(Art.  86,  &7.) 

(34.)  It  will  be  useful  here  to  recapitulate  our  defi- 
nitions by  a  reference  to  plate  ii.  fig.  4,  5,  and  6, 

A  D  B  G.  (Fig.  4.)  A  portion  of  the  perspective  plane.  The  fore- 
(An.  6.)  BoiDgdeflnU 

C.  The  centre  of  the  piettire  or  principal  point.  *  HuUted*' 

O.  The  point  of  view .  (Art.  10.)  *id^ cxem- 

O  C,  The  principal   distance,   on   which,   as   on   an  plificd, 
axis,  the  right-angled  triangle  Fu  R,  being  made  to  re- 
volve, forms  the  circle  of  vision.   (Art.  11  to  15.) 

C  R,  or  C  F.  Radii  of  the  circle  of  vision,  and  sub- 
stituted for  the  principal  distance,  being  equal  (Art.  11) 
to  O  C,  and  perpendicular  to  the  vanishing  line  at  its 
centre  C. 

VOX.  An  angle  of  60*,  which,  by  the  revolution  of 
the  triangle  X  O  V  on  the  axis  O  C,  forma  the  inner 
circle,  or  circle  ofdisfinci  vision.  (Art.  15.) 

M  O  N  P.  A  portion  of  the  horizontal  plane.  (Art. 
17) 

H  C  L.  Intersection  of  the  honsonlal  plane,  called 
the  horizontal  line.  (Art.  11.)  It  is  the  vanishing  Une 
of  all  planes  parallel  to  the  horizontal  plane.  (Sw 
further  Art.  65,) 

BOV  ZiL  (Fig,  5.)  A  portion  of  the  station  plane, 
3x2 
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Mtiting.  of  which  the  intersection  I N  with  the  perspective  plane 
'  is  called  the  station  line.  (Art.  17.)  It  is  the  vanish- 
ing line  of  all  planes  parallel  to  the  station  plane.  (Art 
95.) 

CTS  and  CTR.  Original  planes  passing  through 
the  centre  C,  and  perpendicular  to  the  plane  of  die 
picture,  but  not  parallel  to  the  station  plane. 

C W.  Line  of  intersection  of  the  plane  CTS,  and 
vanishing  line  of  all  planes  parallel  to  the  plane  CTS. 
(Art.  74.) 

C L.  Line  of  intersection  of  the  plane  CTR,  and 
vanishing  line  of  all  planes  parallel  to  the  plane  CTR. 
(Art.  74.) 

S  RN.  (Fig.  6.)  A  portion  of  an  original  plane  making 
>vith  the  plane  of  the  picture  the  angle  R  S  E,  (to 
which  C  O  P  is  constructed  equal,)  and  having  B  S  for 
its  base  line,  and  V  L  for  its  vanishing  line,  (Art  19, 
20,  64,)  and  for  the  vanishing  line  of  all  planes  parallel 
to  the  plane  of  S  RN.  (Art  65.) 

P.  The  centre  of  the  vanishing  line  V  L.  (Art  75.) 

P  C.  The  central  distance.  (Art.  U.) 

O  C.  The  principal  distance,  and  C  P  its  substitute. 
(Art  22.) 

O  P.  The  direct  distance,  and  P  D  its  substitute. 
(Art  22,  25,  75.) 


We  have  now  generally  stated  the  nature  and  position 
of  original  planes,  together  with  the  lines  and  points  on 
the  perspective   plane,  which   are   necessary   towards 
correct   representation.      The   rules   and  observations 
which  follow  relate  to  the  application  of  these  materials. 
Prtctical      To  know  the  reasons  for  each  rule,  the  student  must 
perspeciive  consult  his  Euclid,   or  any  geometric  treatise  on  the 
M  praci^al**  subject  but  to  know  the  rules  themselves  may  be  enough 
geometry.     ^^^  ^^^  merely  practical   draughtsman.     As   practical 
Geometry  is  all  that  commonly  is  requisite  for  the  en- 
gineer or  surveyor,  so  practical  perspective  suffices  for 
the  artist.     It  remains  for  us  to  give  some  leading  ex- 
amples of  representation  in  the  several  cases  to  which 
the  Art  extends. 
All  cases  for      These   cases  may  be  reduced    to  three,     i.  Planes 
perspective   which  have  no  vanishing  line,  (Art  67.)     ii.  Planes  of 
JJ^^  ^^    which  the  vanishing  line  passes  through  the  centre  of 
the  picture,     iii.  Planes  of  which  the  vanishing  line 
does  not  pass  through  the  centre  of  the  picture.     But 
as  this  division  will  be  expressed  more  clearly  by  terms 
referring  to  the  illustrations  we  have  given,  we  shall 
describe  the  same  three  cases  in  other  words. 

Case  I.     Of  planes  parallel  to  the  perspective  plane. 
Case  II.     Of  planes  perpendicular  to  the  perspective 
plane  ;  which  include  three  varieties  : 

]  st  Planes  parallel  to  the  horizontal  plane. 
2dly.  Planes  parallel  to  the  station  plane. 
Sdly.  Planes  neither  parallel  to  the  horizontal  nor  to 
the  station  plane. 

Case  III.  Of  Planes  neither  parallel  nor  perpendi- 
cular to  the  perspective  plane;  containing  also  three 
varieties,  viz. 

1  St.  Planes  whose  bases  are  parallel  to  the  horizontal 
line.* 

2dly.  AVhose  bases  are  parallel  to  the  station  line.t 

♦  In  which  examples  the  plane  is  perpendicular  to  the  station 
plane. 

t  In  which  examples  the  plane  is  perpendicular  to  the-  horizontal 
pluie. 


Sdly.  Whose  bases  are  neither  parallel  to  the  horixoiH  Of  ( 
tal  nor  to  the  station  line.  \« 

(35.)  To  exemplify  the  several  foregoing  cases.  In  Tlit 
plate  ii.  fig.  2,  the  diameters  i  r,  k  w^  s  z^  t  m^^*^ 
are  in  a  plane  parallel  to  the  perspective  jdane^  and 
consequently  belong  to  Case  I.  To  the  same  case  be- 
long, in  plate  iii.  fig.  1,  two  sides  of  each  of  the  four 
boxes,  viz.  the  side  in  each  nearest  the  spectator*  and  its 
parallel,  the  side  most  distant.  Also  two  sides  similarly 
circumstanced  in  the  lids  of  the  box  o  p  r,  and  of  the 
same  box  as  seen  resting  on  a  different  plane,  of  which 
the  vanishing  line  is  C  Q. 

Of  Case  II.  examples  are  abundant.  The  plane  1W« 
Pj  e,  plate  ii.  fig.  8,  is  parallel  to  the  horizanUd^"'^ 
plane.  Also  (plate  iii.  fig.  1)  the  square  bottom  of 
each  of  the  three  lower  boxes,  and  of  the  box  in  eack 
of  the  figures.  (Plate  ii.  fig.  1,  plate  iv.  fig.  1,  and 
plate  V.  fig.  2.)  Parallel  to  the  station  plane  we  have 
examples  in  the  sides  (plate  iii.  fig.  I)  d  x  and  tg,^ 
and  s  k^  xy^  &c.  of  the  boxes  there  introduced.  Abo^ 
(plate  vii.  ^^.  1)  in  a  picture-frame  suspended  from  the 
point  s. 

Planes  neither  parallel  to  the  horizontal  nor  to  Ihs 
slatiDn  plane,  but  perpendicular  to  the  picture,  are  re- 
presented in  plate  ii.  fig.  2  ;  also  in  plate  iii.  fig.  1,  lbs 
bottom  of  the  upper  box,  with  the  top  of  its  lid,  together 
with  those  sides  of  both  which  are  perpendicidar  to  the 
plane  of  the  picture. 

Case  III.   may   be  thus   illustrated.      Tlie  pbaesTlal 
(^plate  iii.  fig.  1)  a  6  V  and  d  A  Z,  in  the  lid  of  tbe  c«i^ 
box  df  and  the  plane  jt  a  W,  in  the  lid  of  the  boxf  a, 
form  examples  of  planes  the  bases  of  which  artparalU 
to  the  horizontal  line. 

Again,  to  exemplify  planes  of  which  the  bates  tit 
parallel  to  the  station  line.  The  base  g  &»  (plate  u. 
fig.  3,)  of  the  plane  P  6  g-,  is  similarly  circumstaaced. 
And,  lastly,  for  an  example  of  a  plane  neither  paralld 
to  the  horizontal  nor  to  the  station  line^  observe  the 
plane  of  the  lid  of  the  box  (plate  ii.  fig.  1)  e  « 1 1, 
which  vanishes  in  the  line  M  L.  Also,  (in  plate  iv, 
fig.  1,)  a  similar  Vid  k  t  s  c,  vanishing  in  the  line  XM. 
Likewise  (in  plate  v.  fig.  2)  the  lid  k  hiw^  Yanish- 
ing  in  the  line  V  M. 

CASE  I. 

Of  Planes  paralld  to  the  Perspective  Plane. 

Rules  and  Observations. 

(36.)  That  if  any  number  of  parallel  straight  lines  be 
all  parallel  to  the  plane  of  the  picture,  their  representa- 
tions are  parallel  to  each  other. 

(37.)  That  the  representations  of  all  equal  straight 
lines  in  a  plane  parallel  to  the  plane  of  the  picture,  are 
all  equal  to  each  other. 

(38.)  That  if  an  original  straight  line  be  parallel  io 
any  straight  line  on  the  plane  of  the  picture,  its  r^re- 
sentation  is  also  parallel  to  that  line. 

(39.)   That  the   representation  of  a   plane  fignn; 
parallel  to  the  perspective  plane,  is  a  similar  figure; 
that  is,  its  angles  are  equal  to  those  of  the  original,  sod 
.its  sides  proportional.     Thus,  if  the  principal  distance       i 
be  divided  into  a  number  of  equal  parts  to  stand  for       , 
yards,  feet,  or  any  other  measure  expressing  the  distance       < 
of  the  original  plane  from  the  spectator,  the  represen- 
tation may  be  given  of  the  sides  of  the  figure  according 
to  that  scale. 
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Problem  I, 

To  prepare  the  Perspective  Pianefor  Case  71 

(40.)  Describe  any  circle  A  G  B  D  wilh  C  for  its 
centre,  representing^ the  principal  point;  and  wiihin  that 
circle  of  vision,  let  the  line  E  F  represL^tit  a  plumb* 
line,  (nr  the  nearest  iiprigrht  nhject  in  the  furegruuiiil,) 
divided  into  any  number  of  equul  parts,  say  seven;  each 
of  which  suppose^  in  the  origfinal  plumb-line,  to  be  one 
fool ;  and  in  the  representation  of  it,  as  here  given,  to  be 
one-fifih  of  un  inch. 

Draw  to  the  line  E  F  two  parallels,  G  I,  H  K,  at 
pleasure*  (accordini^  to  the  size  of  the  drawing,  and  the 
intended  cjttenl  of  the  view,)  and  to  these  parallels  two 
perj>endiculars  meeting  ihem  at  the  four  points  G,  H,  I, 
K.  Let  the  sides  of  the  drawings  be  next  divided  into 
equal  parts,  accord!  ti^  to  the  scale  of  E  F.  The  sides 
G  I,li  K.  will  represent  18  feet  each.  The  sides  G  H, 
I  K,  22  feet  each-  It  will  be  nianilcst  that  these  fottr 
lines,  or  sides  of  ihe  drawing",  are  parallel  to  the  bori- 
aconlal  (Art  11)  and  station  lines  (Art.  17,)  and  that  a 
line  drawn  from  any  ^\h^%\  number*  ns  7,  and  pa^^sing 
Ihro'lw-h  the  centre  of  the  picture,  to  the  same  number  on 
the  side  opposite,  would  be  the  horizontal  line.  AliiO  a 
line  throvinrh  C  parallel  to  the  plumb-line,  would  be  the 
station  line,  (Art.  17,  34.) 
[  (41,)  The  lower  side  of  every  drawin|Dj  is  commonly 
called  the  ground  line,  aiid  the  plane  of  which  it  is  the 
bQ;se,  the  e:round  plane.  (See  note  *  Arb  17-) 

(42,)  III  sketching  from  Nature,  a  yubstitnte  for  the 
plnmb  bne  may  occasionally  be  found  in  the  upright 
ed^es  of  a  wall  or  other  buihbnn:,  the  height  of  which 
is  known  ;  or  m  the  heifjht  of  any  other  object  per- 
pendicular to  the  horizon.  Having  now  fixed  at  the 
sides  of  the  picture  the  proportions  of  the  nearest  ob- 
jects* or,  ratSier,  tlie  nearest  points  of  objects  that  it  is 
possible  (Art.  11,  12)  to  clelincate  npon  it;  let  the 
learner  next  divide  the  princi[>at  distance  (or  radius  D  C 
of  the  circle  of  vision)  accordiuf^  to  the  same  scale. 
(Art.  39.)  In  the  present  example  it  will  contain  sixteen 
parts.  So  that  according  to  the  perspective  plane  now 
prepared,  the  principal  distance  (or  distance  of  the 
spectator  from  the  plane  of  the  original  plumb-line)  is 
16  feet;  iheheiglit  of  his  eye  from  the  ground  plane  is 
7  feet  ;  and  the  utmost  limils  of  his  prospect  along  the 
ground  line  {viz.  the  bide  I  K)  j>rorluced  both  ways  to 
the  circumference  of  the  circle  at  AandD  will  be  abniit 
2<l  feet.  It  is  recommended  lo  the  student  to  practise 
this  preparation  of  the  pcrspeclive  plane  in  various 
scales,  atid  not  confine  himself  to  the  one  here  given, 
which,  in  fact,  must  refer  to  many  td>jecl3  indistinctly 
Men«  (Art.  15.) 

Problem  IL 

To  draw  {paraUel  to  the  perspective  plane)  any  mr- 
fact  which  shail  be  similnr  to  any  other  surface  atm 
parallel  to  the  same  phine ;  and  which  shail  rrprcxent 
that  surface  at  an  equal,  a  greater^  or  less  distance  Jrom 
the  Relator. 

(43.)  The  student  is  expected  to  be  familiar  with  the 
construction  of  regubr  figures,  the  circle,  the  triangle, 
!i«  the  square,  parallelogram,  &c.  as  taught  in  elementary 
icii-  books  of  practical  Geometry,  Raise  at  any  point,  as 
O,  in  the  ground  line,  a  perpenchcular;  and  descrihe  a 
circle,  OPR,  the  centre  of  which  is  in  that  perpendi- 
cular; and  tiie  radius  of  wbich  is  equal  to  any  given 
number  of  the  dlviBions  OQ  the  ground  plane,  say  three. 


It  is  required  to  make  a  representation  of  this  circle  in  Of  Outline, 
anypart  of  the  picture,  either  at  the  same  distance,  or  ^^-^^.-^-^ 
at  any  other  greater  distance, 

(44.)  To  represent  the  circle  al  the  same  distance.  First  part  nf 
nothing  more  is  requisite  thiin,  with  the  same  radius,  P™^-  11* 
(Art.  37,)  to  make  at  any  given  poinf  a  circle  of  exactly 
the  same  apparent  area.  This  done,  any  regular  figure 
within  the  circle  may  be  represented,  such  as  the  equila- 
teral triangle  O  P  R.  If  the  sides  of  the  original 
figure  are  parallel  to  those  within  the  circle,  their  re- 
presentations must  be  rdso  drawn  parallel.  (Art.  36  and 
38.)  This  is  the  welbknoun  case  of  architectural  ele- 
vations, vrhich  are  drawn  in  conformity  to  a  ground 
plan  previously  determined. 

(45.)  Ne\t,  to  represent  the  surface  OPR  at  a  greater  Second  part 
distance.  Take  any  radius,  as  U  V,  less  than  that  of*>^  Prob.  lU 
O  P  R,  and  construct  a  circle  al  the  point  given.  The 
circle  thus  constructed  will  represent  a  breadth  of  six 
feet  (tlie  diameter  of  O  P  R)  on  some  plane  parallel  to 
the  picture  at  a  greater  di&lance  from  the  f^pectator  than 
the  plane  of  O  P  R,  (i>  e,  greater  than  16  feet,  the  prin- 
cipal distance;)  and  it  is  evident  that  a  similar  figure  to 
OPR  drawn  within  the  circle  at  U,  according  to  that 
scale,  (of  U  V|)  will  represent  the  figure  O  P  R,  at  that 
greater  distance. 

if  it  is  required,  on  the  ground  plane,  to  find  the  dis- 
tance of  the  last  constructed  circle  ;  draw  the  lines  0  C, 
T  C,  cutting  off  a  portion  fi-om  the  ground  line  equal  ■ 
to  the  radius  of  OP  R.  Between  O  C  and  T  C  lie  all 
the  parallels  to  the  ground  line  that  can  be  drawn  less 
than  O  T.  From  O  T  cut  off  O  5,  equal  to  U  V,  and 
draw  5  S  parallel  to  O  C.  Tlie  line  N  S  equal  to  O  5, 
or  U  V,  drawn  between  O  C  and  T  C,  parallel  to  I  K, 
w  ill  be  the  radios  required  ;  and  will  show  the  distance 
of  the  plane  of  U  V  on  the  ground  plane.  In  other 
words,  the  surface  lo  which  U  V  belongs,  and  the  sur- 
face to  which  N  S  belongs  will  be  in  the  same  plane 
parallel  to  the  picture  :  and  the  triangle  at  N  will  be 
equal  to  its  similitude  at  U,  and  will  represent  OPR 
at  the  distance  of  the  original  al  the  point  N  on  the 
ground  plane.  It  is  moreover  evident,  that  according 
to  this  new  scale  of  N  S,  or  U  V,  the  same  figure  may 
be  repeated  in  any  other  part  of  the  picture.  (Art.  44.) 
Thus  will  be  formed  fiiithful  representations  of  O  P  R 
on  a  plane  parallel  to  the  picture,  and  intersecting  the 
ground  plane,  of  whose  line  of  intersection  NS  (being 
parallel  to  the  gronnd  line)  is  a  part. 

(4G.)  It  was  next  required  to  draw  the  representation  Third  part 
of  a  surface,  parallel  to  the  perspeotive  plane,  at  a  lesser  of  Prob.  lU 
distance  than  any  given.  Tliis  given  distance  must  not 
be  the  distance  of  P  R  O,  or  of  any  f^ure  drawn  by 
the  scale  at  the  sides  of  the  picture,  since  nothing 
nearer  can  be  represented  than  by  that  scale,  (Art.  2 1. J 
Let  then  the  equilateral  triangle  b  m  d  be  the  figure 
jriven.  of  which  a  copy  is  required  at  a  nearer  point,  a9 
N  on  the  ground  plane.  Parallel  nt  m  to  the  ground 
line  draw  a  straight  line  m  c,  equal  to  the  radius  of  the 
circle  l»md*  Through  the  extremities  of  this  parallel 
draw  C  O,  C  T.  These  lines  will  cut  from  off  the 
ground  line,  a  portion  O  T,  here  representing  3  feet.  At 
N,  draw  N  S  parallel  to  ?n  *',  or  OT,  and  meeting  C  T  in 
S,  N  8  will  be  the  representation  of  a  length  of  3  feet, 
the  radius  of  b  md,  removed  to  N,  on  a  nearer  plane 
parallel  to  the  picture;  and  having  NS  for  part  of  its 
line  of  intersection  with  the  ground  plane. 

(47.)  It  may  often  be  more  convenient,  to  draw  the 
scale  of  the  ground  line  (or  rather  the  scale  of  C  B,  the 
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principal  distance)  on  a  line  ptfrallel  to  some  line  in  the 
figure  to  be  copied.  Thin  the  side  PO,  hi  the  triangle 
O  P  R,  being  equal  to  about  5  feet,  the  lines  O  C,  P  C, 
drawn  from  its  extremities,  will  cut  off  N  X  and  6  m, 
representing  a  length  of  5  feet  at  the  distances  N 
and  m. 

(4S.)  Another  method  of  determining  the  size  of 
objects  on  a  plane  parallel  to  the  picture,  according  to 
their  distance  from  the  spectator,  is  oy  dividing,  or  mul- 
tiplying, proportionally  to  the  distance  required,  amy 
line  in  tlie  figure  to  be  copied.  Thus  the  radius  of 
O  P  R,  or  the  line  O  T  equal  to  the  radius  of  O  P  R,  may 
be  used  to  express  the  distance  of  the  required  object 
from  the  spectator :  and  may  be  divided  so  that  one 
portion  of  it  shall  express  the  distance  of  the  figure 
O  P  R  from  the  spectator ;  and  the  other  portion  of  it 
express  the  distance  of  O  P  R  from  its  mtended  copy. 
Let  it  be  required,  for  example,  to  represent  O  P  R  at  a 
distance  of  24  feet.  O  T  may  be  conceived  to  consist 
of  twenty-four  equal  parts,  sixteen  of  which  express  the 
principal  distance,  or  distance  of  the  plane  of  O  P  R ; 
(Art.  39 ;)  and  the  remaining  eight  the  distance  of  the 
plane  of  O  P  R  from  that  of  its  copy  at  N  or  U.  O  T, 
therefore,  being  divided  into  three  equal  parts,  will 
express  the  required  proportions,  viz,  two-thirdis  for 
the  distance  of  O  P  R ;  the  remaining  third  for  the 
distance  of  O  P  R  from  the  copy  at  N  or  U  ;  and  t*ie 
whole  (as  was  before  said)  for  the  distance  of  the  plane 
of  N  from  the  spectatoi's  eye.  One  of  these  two  por- 
tions of  O  T  will  give  the  scale  of  the  representation 
sought  for,  t.  e.  will  be  the  size  of  the  copy  of  O  T  at 
the  point  N.  It  will  be  that  portion  of  O  T,  expressmg 
the  distance  of  the  figure  of  which  the  copy  is  to  be 
made.  viz.  the  portion  O  5,  two-thirds  of  O  T.  This 
portion  will  represent,  at  N,  or  U,  or  any  where  in  the 
picture,  the  radius  of  O  P  R  on  a  plane  parallel  to  the 
perspective  plane,  and  24  feet  distant  from  the  spec< 
tator. 

(49.)  Accordingly,  N  S  is  equal  to  twothirdsof  OT, 
and  is  a  representation  of  a  line  of  the  same  length 
with  O  T  at  the  distance  of  24  feet  from  the  spectator. 
But  O  T  measures  3  feet.  N  S,  therefore,  divided  into 
three,  will  form  a  scale  of  feet  for  the  copy  of  the  figure 
O  P  R  at  N  or  U  ;  or  for  that  of  any  other  figure  on  the 
same  plane  of  N  or  U,  parallel  to  the  picture.  Or  the 
copy  may  be  made  by  lines  parallel  to  O  P  R,  each  of 
which  is  two-thirds  of  the  length  of  its  original. 

(50.)  Again,  as  another  example,  let  it  be  required 
to  represent  a  copy  of  the  figure  X  Q  N  at  twice  the 
distance  of  N.  The  line  N  S,  divided  into  two  equal 
parts  by  a  parallel  from  its  centre  to  C  O,  cutting  C  T 
at  f,  will  give  the  radius  m  c  of  the  representation  re- 
quired :  and  m  e,  accordingly,  divided  into  three,  will  be 
a  new  scale  of  feet  for  the  figure  copied  at  m,  or  for 
any  other  figure  on  the  plane  to  which  it  belongs  parallel 
to  the  picture. 

(51.)  But  if  a  given  surface,  as  hmd,  parallel  to 
the  picture,  is  to  have  its  similitude  represented  nearer 
to  the  spectator,  and  consequently  on  a  larger  scale : 
multiply  its  diameter,  its  radius,  or  any  other  line  in  the 
figure,  by  the  denominator  of  the  fraction  expressing 
that  portion  of  its  distance  at  which  you  mean  to  place 
the  given  surface.  If,  for  example,  you  wish  b  m,  or  bd, 
or  d  771,  or  m  e,  to  be  drawn  in  perspective  at  half  their 
present  distance,  multiply  any  one  of  those  lines  by  2, 
i.  c.  make  it  twice  its  present  length.  If  you  desire  il  to 
be  one-third  of  its  distance,  multiply  by  3,  f.  e.  make  it 


three  times  its  present  lengdi.  If  you  reduce  it  to  two-  C 
thirds,  multiply  by  3  and  subtract  1.  If  to  one-fi»aith,  ^ 
multiply  by  4.  If  to  three-fourths,  nraltipfy  by  4  and 
subtract  1.  If  to  two-fifths,  mtilti^  by  5,  aoiA  tdbteet 
3.  If  to  three-fifths,  multiply  by  &,  «m1  tabtiiict  Sl  If 
to  four-fifths,  multiply  by  b,  and  stdilraot  1.  TIk  <pM»> 
tity  subtracted  being  always  equnX  to  the  diMkxmm 
between  the  numerator  and  the  denomimtor  afikmim^ 
tion,  whenever  the  numerator  eioeiNlt  1. 

(52.)  In  this  latter  operatkm,  eare  aunt  b#  taktb  Ik 
that  no  distance  on  the  picture  be  stfennpted  km  tfm  <• 
the  principal  diUanee ;  (Art  21 ;)  for  instuioa,  if  tha  |[| 
triangle  hmd  \s  represented  48  feet  distaat  from  Abmi 
spectator,  and  it  h  desired  to  rapresent  the  i 
at  a  fourth  part  of  that  distance  :  the 
such  a  representation  on  the  picture  I O  H  K,  wUi  i 
prhicipal  distance  B  C,  is  impossible ;  bece— e  a  Cm 
part  of  48  feet  is  a  distance  of  12  feet ;  coMeqncatlf  I 
feet  less  than  the  principal  distance  B  C,  and  ekiidul 
out  of  the  plane  of  the  picture,  on  seaie  odher  plm 
between  the  spectator  and  the  nearest  objeet,  (mm  OPBi) 
that  can  be  drawn  on  the  picture. 

(53.)  The  optical  principle  upon  Which  both  thefim^  1* 
going  methods  are  founded,  may  be  thwi  iMiiAf  «•  J[ 
plained.     Let  the  eye  of  the  spectator  at  E  <ptele  id.  ^ 
fig.   1)   be    directed  towards  P  O,    X  N,  and  i  «» ph 
each  equal  to  O  T,  that  is,  to  a  radkis  of  the  drrle 
O  P  R  in  the  last  figure :  (plate  v.  fig.  1  :)  mh  Wfm 
planes  parallel  to  each  other,  and  to  the  ymicrtrfe 
plane :  (O  P  being  on  a  surface  (plate  vi.  %.  I)  ia  the 
perspective  plane  itself;  X  N,  and  b  fn,im  pandU  wtf 
faces  in  planes  beyond  it:)  and  each  at  the  ' 

distances,  O  E,  N  E,  and  m  E. 

O  E,  being  the  distance  of  the  picture,  or 
distance,  equal  to  C  B,  (plate  v.  fig.  1,)  will  be  W\ 
Consequently,  N  E  (half  as  far  again)  will  be  S4  led; 
and  m  E  (three  times  the  distance  O  E)  48  feet  It  il 
evident  that  the  line  PO,  at  the  distance  c»f  0»  a|nw 
to  the  eye  at  E  under  the  angle  P  E  O.  ReoioPBd  te 
N  it  appears  under  the  angle  X  E  N ;  and  veaoved  ilil 
further  to  m,  the  same  line  appears  under  the  stii 
smaller  angle hl£,m.  These  differences  of  its  mppmak 
magnitude  are  expressed  on  the  line  P  O  itself:  ill 
apparent  length  at  the  point  of  distance  N  beiBg20$ 
and  its  apparent  length  at  the  point  of  distance  faboBg 
Y  O.  Also,  obsene,  that  P  O,  divided  into  two  parti. 
O  Z  and  P  Z,  having  the  ratio  of  2  to  I ;  OZ  any  be 
used  to  express  16  feet,  being  the  distance  OE;  PZ 
8  feet,  being  the  distance  PX  or  ON,  and  tberefiiie 
PO  (the  whole  line)  24  feet,  being  the  distance K& 
Or  if  the  division  is  made  at  Y,  (O  Y  being  ooe*tiiiid 
of  O  P,)  then  O  Y  expresses  the  distance  O  E,  16  iwt; 
P  Y,  twice  that  distance,  32  feet,  being  the  distance 
P6,  or  Om;  and  PO  expresses  the  whole  line  Ef«» 
being  a  distance  of  48  feet. 

(54.)  It  is  further  manifest  that  YO,  the  lepiewiilt 
tion  of  6  m  on  the  plane  of  the  picture,  mast,  in  enkr 
to  represent  b  m  (half  that  distance)  at  N,  be  mvitipiiid 
by  2,  i.  e.  must  be  increased  to  the  length  of  OZ;  Md 
that  if  X  N  be  brought  one-third  wearer,  or  *wbe 
brought  to  O,  Y  O  must  be  multiplied  by  3»  i.e.  inciceKd 
to  the  whole  length  of  O  P.  (Art.  51.) 

(55.)  Another  remark  to  the  purpose  of  our  ilhulia- 
tion  is,  that  if  O  Y  be  multiplied  by  8.  (that  n,  inepoarf 
to  the  length  O  P,)  it  will  either  represent  b  m,  thi« 
times  greater  at  the  distance  m  E,  or  the  same  siie  M 
its  nearest  drstanceO  £.     Aleo  that  if  X  N  be  i 
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^eri^ndiciUatly  to  and  fro,  alon^  and  between  the  lines 
Hi  O  and  6  P ;  a  Ime  drawn  frotn  X  to  E,  (at  any  lime 
dUiriog  tlic  pi<Qgres8  of  X  N,)  will  intersect  O  P  ui  some 
one  of  the  several  points  between  P  and  Y,  and  show 
Ihe  apparent  magnitutdc  of  X  N«  or  of  its  equal  O  P»  at 
any  point  of  dii>tancc  between  O  and  m,  So  that  the 
line  O  F  is  at  all  times  divisible  into  two  parts;  of  which 
(if  the  whole  line  be  used  to  express  the  furthest  dis- 
tance«  as  £  m,  required  for  the  object)  one  part  shall 
caipress  tlie  distance  (as  O  m)  of  the  plane  of  the  object 
from  the  plane  of  the  pictnre  ;  and  the  other  part  shall 
express  O  E,  or  tiie  principal  distance.  The  learner 
will  see,  therefore,  that  the  scales  by  which  OP  may 
be  thus  divided,  are  infinite  in  their  variety;  since 
every  new  duiance  of  the  object  demamh  a  ttew  icale 
^eateror  less,  according  to  that  distance.  This  scale 
of  O  P,  once  determined,  he  has  only  to  deduct  the 
|>rincipal  distance  in  i'eet,  inches,  or  any  fixed  measures 
of  length  from  the  line  O  P,  expressing-  similar  measures, 
uid  p^raduated  according  to  a  particular  scale  deter- 
mined  by  the  distance  of  the  plane  of  the  object  from  E. 

(56.)  Other  examples  (plate  v.  fig^.  1)  are  added,  to 
which  ail  the  fbregoiiig  rules  and  observations  may  be 
again  applied,  g  a  cf  k  represents  Ihe  gable  end  of  a 
cottage,  9  feet  broad  from  g  to  A,  13  feet  high  from  g  to 
a,  or  from  k  U>f;  its  ridge  at  r,  17  feet  from  the  ground  ; 
and  the  edges  of  its  roof  a  c,  and  cf  each  equal  to 
Aftarly  6  feet.  These  dimensioas  are  ascertaiued  by 
drawing  lines  from  C«  I h  rough  g  ami  h*  to  the  scale  on 
the  ground  line,  and  thus  at  r  aud/t  on  the  plane  of  the 
picture  will  he  shown,  by  Hues  parallel  to  g- ct,  ac,  cf 
and /A,  (see  the  dotted  lint's  in  the  figure,)  the  magni- 
tude of  the  object  at  its  nearest  representation  (Art, 
52)  on  the  plane  of  I  G  H  K. 

(57.)  Or  these  dimensions  may  be  also  known  from 
a  scale  upon  g  h,  drawn  similar  to  that  at  the  ground 
line,  by  means  of  straight  lines  from  C  to  the  divisions 
of  the  ground  scale, 

{&6.)  To  represent  the  same  figure  g  a  cfh  9i  any 
l^veater  distance,  and  consequently  on  a  miaUer  scale : 
draw  lines,  g  C,  ex  C»  c  C,/  C,  A  C,  within  which  any 
purmll^Is  to  the  lines  ofgacfh  will  give  the  represen- 
tAUon  required  ;  and  the  scale  of  this  new  representa- 
tion is  found  by  lines,  as  before,  from  C  to  the  ground 
acale,  dividing  I  i  into  nine  parts,  representing  9  feet. 

According,  then,  to  these  three  scales  {i  t,  g  A, 
and  rn)  are  determined,  in  this  eiiample,  the  relative 
atzesof  the  square  window,  and  of  the  chimney,  at  the 
several  distances  of  each  plane  :  viz.  the  scale  of  the 
g^TMUvd  line,  or  rn,  fur  the  plane  of  the  picture;  the 
scale  of  g  A  for  the  plane  of  ^  A  c  ;  and  the  scale  of  i  i, 
ibr  the  plane  of  tiy. 

It  is  evident  that  tl»€  side  of  the  cottage  g  a  cfh  may, 
(Arl.  44.  45,  46,)  at  any  distance,  be  represented  (ac- 
cording to  the  scale  of  that  distance)  in  any  other  pari 
of  the  picture  :  for  example,  on  the  plane  of  i  i  y  it 
may  be  drawn  either  at  tlie  intersection  with,  and  on 
the  same  level  witli  the  ground  plane,  as  at  L ;  or  18 
feet  higher,  as  at  W  ;  or  23  feet  lower,  as  at  Z. 

(59.)  Next,  to  proportion  the  apparent  dimensions  of 
the  surface  g  a  cfh  to  its  distance.  Let  the  divisions 
on  that  portion  of  the  ground  line  {viz.  r  ji)  which  is 
cut  off  by  producing  Cg,  and  C  A,  be  changed  to  signify 
the  number  of  feet  (or  any  other  measures  of  length) 
at  which  the  plane  of  gacfh  is  distant;  say  24  feet. 
Out  of  these  24  equal  parts,  sixteen  (the  number  of 
feet    in    B  C,    the    principal   distance)    will   be  found 


equal  to  gh.  Or,  without  altering  the  ground  scale.  Of  Outline. 
g  h  may  be  found  tJius.  24  :  16  ;:  9  :  0,  giving  5  f>et,  ^— ^^-^-^ 
taken  from  r  n,  for  the  length  of  gh*  In  the  same 
manner,  t  i  being  compared  with  g^  A,  (accordinj^  to  the 
scale  of  g^A,)  its  distance  from  ^A  is  found.  Multiply- 
ing 24  (the  distajice  of  g  A)  by  9  its  length,  and  divid- 
ing the  product  by  4 J,  (the  number  of  feet  which  t  i 
measures  on  the  scale  of  g  A,)  we  obtain  48  feet  for  the 
distance  of  i  L  In  other  wards»  i  i  being  equal  to  one- 
half  of  g  A,  must  be  twice  (Art.  54)  the  distance  at 
g  A,  viz,  48  feet  from  the  spectator,  the  half  of  which, 
mz^  24,  will  be  its  distance  from ^  A ;  gi  t  h  may,  there- 
fore, represent  the  floor  of  a  room  24  feet  by  9,  the 
nearest  side  of  which  is  24  feet  distant  from  the  spec* 
tafor. 

A  Gothic  window,  18  feet  high,  is  also  represented,  The  studenK 
according  to  the  foregoing  metliods,  at  the  distance  of  j  g*^  *** 
48  feet  from  the  spectator.  It  is  recommend eil  to  the  ^nJ'^J.jg^ 
student  to  practise  the  above  problem  with  any  other  pic»  of  hit 
principal  distance  ;  that  is,  with  any  other  radius  to  the  own  for 
circle  of  vision  than  C  B;  and  not  confining  himself  to  [J*^**  P'*** 
16  for  its  divisor,  to  choose  huy  other  number.  *™*' 

Clearness  and  facility  will  also  result  from  drawing 
every  eiLample  on  d ill e rent  sides  of  the  picture. 

CASE  n. 

Of  planes  perpendicular  to  the  perspective  plane  ;* 
which  include  three  varieties,  viz, 

I.  Planes  parallel  lo  the  horizontal  plane* 

II.  Pianes  parallel  to  ih^  dation  plane. 

II L  Planes  neither  parallel  to  the  horizontal  nor  to 
the  station  plane. 

Rules  and  Ohservatioju, 

(60.)  That  the  point  where  the  perspective  plane 
intercepts  a  straight  line  drawn  through  the  spectator'a 
eye,  or  point  of  view,  parallel  to  any  original  straight 
line,  is  the  vanishing  point  of  that  original  line. 

(6L)  That  llie  vanishing  line  of  any  original  plane 
contains  the  vanishing  points  of  all  straight  lines  in 
that  plane,  which  have  parallels  intercepted  as  above, 

(62.)  That  of  the  two  extremities  of  every  straight 
line,  infuiitcly  produced,  or  extended  both  ways  upon  its 
original  plane ;  one  extremUy  eittcnding/ro?ra  ttie  spec- 
tator, reaches  a  point  represented  in  the  vanishing  line 
of  that  original  plaue.  The  other  extremity  towards 
the  spectator,  reaches  a  point  in  the  base  line  of  the 
same  plane.  (Art.  19,20.)  This  extension  of  any  line 
to  its  vanishing  and  base  points  ts  called  an  indefinite 
reptaeniation. 

(63.)  That  all  lines  whatever  of  intersection  with  the 
plane  of  the  picture  by  original  planes  extending  to- 
a  a rds  ihe  spectator  are  base  Unes ;  and  all  points  of 
intersection  with  the  plane  of  the  picture,  by  lines 
sipailarly  extended,  are  base  points* 

(64.)  That  the  vanishing  and  base  lines  of  every 
plane  are  parallel  to  each  other. 

(65.)  That  every  plane  has  its  own  base  line  apart 
from  every  other;  but  that  all  parallel  planes  have  the 
same  vajiishing  line.  For  example,  ttus  horizontal  line 
11  L  (plate  vii.  fig,  1)  h  the  vanishing  line  of  all 
planes  parallel  lo  the  hgrijnn  ;  and  the  station  line  B  D 
is  that  of  all  planes  parallel  to  the  station  plane.  (Art. 

•  QU>erwiae  a«iianimat«d  (Art.  34)  plaai^  of  which  the  vaniihiog 
lipe  passn  througti  ihe  ccatre  of  the  picturo. 
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11,  17, 18,  84.)  And,  indeed,  any  straight  line  what- 
ever, passing  throvgh  the  centre  of  the  picture,  i»  the 
vanishing  line  of  such  planes  perpendicular  to  the  pic- 
ture as  have  their  bases  parallel  to  that  vanishing  line. 
A  similar  rule  holds  (as  will  be  seen  in  Case  III.)  with 
any  straight  line  not  passing  through  the  centre  of  the 
picture.  It  is  the  vanishing  line  of  all  planes  parallel 
to  each  other  which  have  their  bases  parallel  to  it,  and 
which  admit  of  no  other  central  distance. 

(66,)  That,  in  most  instances,  when  the  actual  base 
line  of  any  plane  is  difficult  to  be  reached  on  the  per- 
spective plane,  another  parallel  base  may  be  substituted. 
(Art.  21.) 

(67.)  That  planes  parallel  (as  in  Cose  I.)  to  the 
plane  of  the  picture,  having  no  intersection  with  it,  i.  e. 
no  base  line,  have  likewise  no  vanishing  line.  (Art.  34.) 

(68.)  That  the  vanishing  and  base  lines  become  one 
and  the  same  line  for  any  plane,  that,  passing  through 
the  centre  of  the  picture,  is  perpendicular  to  the  per- 
spective plane. 

(69.)  That,  therefore,  the  vanishing  and  base  lines  of 
the  horizontal  plane  are  one  and  the  same  straight  line, 
called  the  horizontal  line.  (Art  11  and  17.)  And  that, 
also,  the  vanishing  and  base  lines  of  the  station  plane 
are  one  and  the  same,  callea  the  station  line.  (Art.  17.) 

(70.)  That  the  horizontal  and  station  lines  intersect 
each  other  in  the  form  of  a  cross  at  right  angles  at  the 
centre  of  the  picture.  For  example,  the  horizontal  line 
H  L  (plate  vii.  fig.  1)  is  at  right  angles  with  B  D,  the 
station  line. 

(71.)  That  a  perpendicular  from  the  eye  of  the 
spectator  to  any  vanishing  line,  intersects  the  plane  of 
the  picture  in  a  point  called  the  centre  of  that  vanishing 
line.  (Art.  2*2,  23.) 

(72.)  That  the  centre  of  any  vanishing  line  is  the 
vanishing  point  of  all  lines  perpendicular  to  the  base  of 
the  plane  to  which  they  and  their  vanishing  line  belong. 
For  example, 


In  plate  11.     fig.  1. 


Plate  111.  fig. 


Plate  IV.  fig. 
Plate  V.  fig. 
Plate  VII.  fig. 
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With  many  more  examples  which  might  be  mentioned, 

and  which  the  reader  will  discover  for  himself.     The 

above  are  here  given  to  render  him  familiar  with  the 

plates.     He  will  observe  that  the  distance  between  C, 

the  centre  of  the  picture,  and  any  other  points  denoted 

above   (in  the  left-hand   column)  by  capitals,  is  the 

central  distance,  (Art.  24,  26.) 

AH  lines  (73.)  That,  consequently,  the  vanishing  point  of  all 

perpendicn-  original  straight  lines  perpendicular  to  the  perspective 

pict^are  *      pl**ne  is  the  centre  of  the  picture. 

vanish  in  (^4.)  That  the  centre  of  all  vanishing  lines  passing 

tu  centre,     through  the  centre  of  the  picture,  is  that  central  or 


principal  point  itself  of  the  picture ;  and  is  the  extremiiy  C 
of  the  line  called  the  principal  distance,  which  is  per-  ^ 
pendicular  both  to  the  vanishing  line  and  to  the  plane  ^ 
of  the  picture.  (Art.  10,  22.)  P 

(75.)  That  the  centre  of  any  other  vanishing  line,  i  cl  ^ 
of  any  not  passing  through  the  centre  of  the  pictine,  p 
is  at  the  extremity  of  a  perpendicular,  drawn,  like  the  g 
principal  distance,  from  the  spectator's  eye,  and  called  di 
the  direct  distance,  perpendicular  to  the  vanishing  line^  ^ 
but  not  perpendicular  to  the  plane  of  the  picture.  (Art.  ^ 
23.)  S 

(76.)  That  all  parallel  lines  in  the  same  plane,  luveii 
the   same  vanishing  point     For  example :  (plate  8. « 
fig.  1 :)  L  is  the  vanishing  point  of  the  parallels  t  •  and  P 
e  u  in  the  same  plane,  and  of  t  s  and  q  v  parallels  ia  ^ 
another  plane.    Again,  the  vanishing  point  is  C  (plate  IL  ^ 
fig.  2)  of  the  line  n  o,  and  also  of  the  lines  m  C,  t  C, 
kC,  s  C,  tC,vC,  &c,  represented  in  the  same  pint 
with  71 0.  (Art.  33.)     See  further  the  vanishing  point 
P  (plate  ii.  fig.  3)  of  u  r,  and  also  of  its  parallels  a  P, 
6  P,  d  P,  e  P,  &c.    In  like  manner  V  (plate  ▼.  fig^  9) 
is  the  vanishing  point  of  the  parallels  ih  and  to  A:,  in  tba 
plane  t  V  tr,  and  also  the  vanishing  point  of  t  A  sad 
s X,  parallels  in  the  plane  s\  t    L  is  here  the  vanidriaf 
point  of  the  parallels  af  si,  e  d,  and  xh.     Obsem^ 
moreover,  (plate  vii.  fig.  1,)  C  the  vanishing  point  of 
all  the  perpendiculars  to  the  perspective  plane. 

(77.)  That  if  the  extremities  of  any  number  ofeqaal  Pn 
and  parallel  straight  lines  lie  between  two  parallel  (ol 
straight  lines,  the  representations  of  the  latter  meeting  ^ 
in  their  vanishing  point,  shall  determine  the  perspective  ^ 
proportions  of  the  former.  (See  Prob.  II.  Art.  43  to  59-) 

Problem  III. 

To  prepare  tfie  Perspective  Plane  for  Caee  II.  m,  Ac  W 
Case  of  Planes  perpendicular  to  the  Plane  of  the  Pieian> 

(78.)  Draw  the  straight  line  H  L,  representing  the  fU 
level  of  the  horizon  ;  and  in  that  horizontal  line,  cbooK  ^ 
a  point  for  the  centre  of  the  picture,  opposite  towhick 
is  the  spectator's  station.  Through  C  draw  the  pcipea- 
dicular  B  C  D,  to  mark  the  intersection  of  the  statios 
plane  with  the  picture.  (Art.  70.)  Describe,  with  the 
principal  distance  P  C  for  radius,  the  circle  D  P  B  & 
This  will  be  the  circle  of  vision  ;  the  base  of  a  cone,  of 
which  PC  is  equal  to  the  altitude.  (Art.  12,  Ac.) 

(79.)  Or,  if  the  line  of  the  horizon  is  not  coave* 
niently  found,  draw  B  D ;  the  original  of  which,  bf 
means  of  a  plumb-line,  may  be  at  any  time  mostaeeo- 
rately  obtained.  (Art.  40.)  Then  with  the  centre  C^ 
(the  height  of  the  eye,)  on  that  station  line,  and  will 
B  C,  or  D  C,  equal  to  the  principal  distance  (Art.  10, 
11)  for  radius,  describe  the  circle  of  vision  as  before; 
and  draw  H  L  through  C,  perpendicular  to  B  D.  Let 
next  the  parallels  E  G,  F I  to  the  station  line,  and  £F, 
G  I  to  the  horizontal  line,  be  drawn  ad  libitufm  say 
where  within  the  circle,  and  limiting  the  intended  re- 
presentation.   (Art.  13.) 

(80.)  These  rectilineal  boundaries  will,  it  is  evideat, 
be  useful  as  occasional  baselines.  (Art  21.)  EFandGI^^ 
occasionally  as  the  base  lines  of  planes  parallel  totbe|2 
horizon  ;  E  G  and  F  I  occasionally  as  the  base  lines  of^^ 
planes  parallel  to  the  station  plane.  (Art.  17.)  Thtjf 
may  be  substituted  for  base  lines  of  any  planes,  whose 
vanishing  lines  are  parallel  to  them.  (Art.  64.)  For 
example,  £  G  may  sometimes  stand  for  the  base  line  of 
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iot  which  P  I  IS  thevBnfshing  line,  or  vice  versa, 

FE  may  stand  for  the   base  line  of  a  pliine,  of  which 

*"^*1  G  h  the  vanishinfp  line,  or  vice  t'cr«^*     Indeed,  any 

Tth    ^^^^"^^  ^'"*^  paralkl  to  the  plane  of  the  picture  may  be 

reprrxentj'd  an  a  substitute  for  a  base  line  of  the  plane 

Lio  which  it  belongs.  (Art.  123.) 
(81.)  Wtiere  an  exact  measurement  of  objects  is  to 
ripil  be  made,  divide,  as  in  Case  f.,  the  principal  distance 
'  into  equal  parts,  representing;  poles,  yards,  feet,  or  any 
^,.  measures  of  its  actual  leiif^th.  These  parts  it  will  be 
ribe  convenient  to  set  off,  as  before,  on  the  sides  G  !»  F  I 
liae  of  the  drawing;.  (Art.  40.) 
|F^       (H*2.)  Wltere  a  number  of  angles  are  required  to  he 

■  put  into   perspective,  it  is  convenient  at  the  points  B 
W    and  P,  S  aud  D,  to   nialte  a  number  of  ang;Ies^  from 

■  10**  upwards  on  each  side  of  the  radius  or  principal  dis- 
tance ;  t.  e.   in    the  present  example  on   each    side  of 

joo  ^P.  C  B,  CS,  or  C  D,  The  lines  forming  these  an- 
!wD  cries  win  intersect  the  horizontal  and  staiiun  lines  ; 
of  (plate  vii.  fig,  2  ;)  and  the  points  of  their  intersection, 
i  such  as  those  marked  10,  20,  30,  40,  &c.,  on  H  L  and 
B  D,  will  be  the  vanishing  points  of  all  lines  in  any 
planes  parallel  to  the  horizontal  and  station  planes  : 
(Art.  61.)  accordin;,^  to  the  angle  made  by  each  line 
with  the  base  line  of  the  plane  to  which  it  belongs;  or 
made  with  any  parallel  to  that  baseline. 

(83,)  The  whole  difficulty,  indeed,  of  practical  per- 
spective, may  be  ^n'ld  to  consist  in  drawing  such  a 
straight  line  a-s  shiiH  represent  any  required  angle  made 
by  the  original  of  that  line  with  the  base  of  the  plane 
to  which  it  belongs,  or  wHli  any  other  line  :  and  also, 
secondly,  in  representing  a  straight  Une^  divided  into 
any  number  of  portions,  according  to  any  given  ratio, 
*  The  first  part  of  this  difliculty  may  be  termed  the 
divifion  of  angles;  the  second  pait  the  divmon  of 
lines. 

(84.)  The  dividing  points  of  any  angle  are  the  re- 
spective vanishing  points  of  the  lines  which  divide  the 
atjgle.  Thus,  the  points  C  and  K  (plate  i.  fig.  4,  No.  L) 
are  dividing  points  of  t!ie  angle  A  L  B,  to  which  points 
the  lines  L  C\L  K  being  drawn  divide  the  angle  ALB 
Into  portions  A  L  C,  C  L  K,  K  L  B,  corresponding  to  the 
divisions  A  E  C,  C  E  K,  and  K  E  B,  of  the  original 
angle  A  E  B.  (Art.  28.) 

(85,)  The  dividing  point  of  any  Hue  is  to  be  found 
in  the  vanishing  line  of  the  plane  to  which  the  line  to 
be  divided  belongs;  and  is  the  point  from  which  inter- 
sections being  drawn  to  a  scale,  on  the  base»  or  on  its 
parallel,  will  divide  the  line  according  to  its  required 
proportions.      No  example  could  occur  iu  Case  I.   to 

»ahow  the  division  of  angles;  since  the  planes  there  con- 
sidered are  all  parallel  to  the  plane  of  the  picturCi  and 
con  contain  (Art.  34,  C7)  no  hue  with  a  vanishing 
point, 

(8G,)  But  respecting  the  division  of  lines,  it  will  have 
af  been  evident   that   in  Case  L  the  diimliftg  point  for  all 
r     straight  lines  in  planes  parallel  to  the  perspective  plane  is 
1    the  centre  of  the  picture.  (Art.  77,)     For  example.  C 
(plate  v,  fig.  1)  is  the  dividing  point  of  the  lines  ii,  gh, 
me.NS,  O  T.  O  H,  O  P,  F  E,  X  0.  6  m.  U  V,  &c.,  be- 
cause C  (Art.  72, 73)  is  the  centre  of  the  vanishing  line  of 
the  plane  of  O  C  F.  R  C  P,  and  O  C  R,  as  well  as  of  the 
plane  of  O  C  n,  or  ground  plane  ;  to   which  planes  the 
divided  lines  1 1\  gh,  m  f,  N  S,  &c.  belong,  as  well  as  to 

I  planes  parallel  to  tlie  picture,  (Art,  33.) 
(87.)    For  we  may  here  take  occasion  to  observe 
that,  as  every  straight  line  whatever  is  liable  to  be  the 
YOU  V. 
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coromoti  intersection  of  any  numtier  of  planes ;  so  the  Of  Outtinii* 
expert  tactician  iu   perspective  will  cFioose  that  jdane  ^^^^s^**^ 
which  enables  him  to  makt,  his  representation  with  most 
facility.   (Art.  33.) 

(SS*)   In  the  preparation  of  the  perspective  plane  for 
Case  IL,  it  will  be  often  necessary  to  provide  for  a  great  Further  pre- 
many  other  vanishing  points  besides  those  marked  on  piration  of 
the  horizontal  and  station  lines;  since  the   number  of  ^^^i*^i"e 
vanishing  lines  of  planes  perpendicular  to  the  plane  of  j!!''"^*  I"""" 
the  picture,  is  equal  to  the  number  of  diameters  that     *^     * 
can  be  drawn  to  the  circle  of  vision.  (Art.  72,  74.)     To 
provide,  therefore,  for  any  other  vanishing  line  besides  q^^  cjtani. 
H  L  or  B  D,  (see  plate  vii,  fig.  1,)  arcs  of  circles  may  pk  given 
be  drawn,  wltli  a  common  centre  C,  cutting  any  vanish-  ^"t  *>f  num- 
iiig  line  of  Case  11. ,  as  KM,  at  the  same  central  distances  ^*^^^*^* 
with  those  marked  on  the  horizontal  and  station  lines,  ^  **™* 
G  10,  C20,  C30,  &c 

(89.)  The  points  thus  found  (in  the  vanishing  line 
K  M)  will  be  the  vanishing  points  of  lines  making  the  Angle  made 
complements  of  those  angles  10^,  20*^^  30^,  &c.  with  the  by  any  liue 
base  of  the  plane  to  which  K  M  belongs.    For  example*  J*'^^  '^® 
in  llie  graduations  upon  this  or  any  other  vanishing  line  ^^^^^l^^^ 
the  complement  (or  difTerence  from  90'^)  at  the  vanish-  i.e  known 
ing  point  marked  10°  is  80"^;  at  the  vanishing  point  by  means  of 
marked  20*^  is  70°;  at  the  vanishing  point  marked  30"^  degrees 
is  60'' ;  and  ao  of  the  resL  marked  it 

'  it^vank^himg 

point. 

Problem  IV. 

To  Jifid  the  vanishing  point,  and  to  give  the  inde- 
finite represcniation  of  a  line  that  belongs  to  any  plane 
perpendiatiar  to  the  plane  of  the  ^^icture,  and  to  find 
also  the  original  angk  made  by  the  given  l{ne  with  the 
base  of  the  plane  to  which  it  Itetongs, 

(90.)  If  the  given  line  be  found  to  vanish  in  the  cen- 
tre of  the  picture,  the  angle  made  by  its  original  has 
been  already  slated  in  Art,  73,  Otherwise  let  ed 
(plate  vii,  fig,  1)  be  the  given  straight  line.  As  in 
this  proposition  tlie  base  of  the  plane  to  which  the  line 
belongs  (or  some  parallel  to  the  base)  is  supposed  to 
be  known,  draw  two  parallels  to  the  base ;  one,  as 
O  C  R,  for  a  vanishing  line  through  the  centre  of  the 
picture  ;  (Art,  72,  74  ;)  the  other,  a  6,  as  an  occasional 
base,  (Art,  21,)  and  let  thcFC  parallels  be  so  dra^vn  as 
to  include  the  given  straight  liiie  between  them.  Then 
continue  the  given  straight  line  at  both  extremities  e  and 
(f,  till  it  reaches  both  the  parallels  at /and  O.  O/will 
be  its  indefinile  representation,  (Art,  62.)  Its  hiter- 
section  (marked  40^)  with  the  first  parallel  or  vanishing 
Hue  OC  will  be  the  vanishing  point.  (Art.  6:2.)  Its 
intersection  with  the  laKer  parallel  or  base  line  af  at 
/  will  be  the  base  point,  (Art,  63.) 

(9L)  Next,  to  find  the  original  angle  represented  by 
Of  a,  (namely,  the  angle  made  by  the  given  line  with 
the  bme  of  the  plane  to  which  it  bilongs,)  raise  at  tlie 
centre  of  the  picture  a  perpendicular,  as  C  M,  to  the 
vanishing  line,  and  let  this  perpendicular  equal  Ihc  prin- 
cipal distance.  (Art,  27,  28.)  Join  by  a  line,  a.<^  M  O, 
the  furthest  extremity  of  this  perpendicular  witli  the 
vanishing  point*  A  right-angled  triangle  will  thus  be 
formed;  in  which,  out  of  the  two  angles  at  each  extre- 
mity O  and  M  of  the  hypothenuse,  the  one  at  O  oppo- 
site  the  principal  distance  is  equal  to  the  angle  required 
:d  the  above  problem  ;  viz.  equal  to  the  angle  repre- 
senled  by  O  fa,  made  by  the  given  line  with  ihe  base 
of  the  plane  to  which  it  belongs:  and  the  other  al  M 
3u 


Prob.  IV. 


P'g    1. 


Vantshin^ 
point  and 
indefinite 
fepreseatu* 
lion  found. 


Onginftl 
anglefountl* 


510 


PAINTING. 


Mntliig. 


Obwnra- 
tioBteoD* 
oectedwith 
tbefom- 
ung  pro- 


equal  to  the  diflTerence  of  that  angle  COM  from  90"^ 
represented  by  O/C. 

(92.)  Both  these  angles  at  O  and  M,  by  means  of 
parallels  to  C  M  and  M  O,  may  be  transferred  to  the 
base  at  the  point  f^  where  we  have  ILfa^  equal  to  an 
angle  of  50°  made  by  the  original  of  e  'i  with  the  base 
of  the  plane  faith;  secondly,  a/O,  the  perspective 
representation  of  that  angle ;  and  thirdly,  K/m  equal 
to  O  M  C,  an  angle  of  40°  as  marked  upon  the  vanish- 
ing line  OCR,  of  which  latter  angle  the  representa- 
tion will  be  O/C  as  above  stated,  if  a  line,  as  /C,  be 
drawn  from  the  base  point  to  C.  (Art.  :28.) 

(93.)  The  learner  will  here  perceive  that  the  angles 
of  the  triangle  O/C  are  representations  of  those  in  the 
triangle  O  M  C,  oiz. : 

Tlie  angle  O  C  M  represented  by  O  C/ 

C  OM  =  K/a  ..  .by  C  0/=  Of  a 
O  M  C  =  K/m  . .  by  O/C  (Art.  28, 92.) 

(94.)  And  as  the  vanishing  point  O  belongs  to  a 
side,  as  O  Cy  of  these  triangles  which  is  common  (Art. 
33)  to  both,  so  every  vanishing  point,  as  O,  takes  very 
properly  the  name  of  the  angle  at  /or  M  opposite  the 
common  side  O  C.     Thus, 
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The  convenience  also  of  this  mode  of  marking  the 
vanishing  points  will  abundantly  appear  in  the  next  and 
following  problems. 

Thus  far  has  been  laid  down  in  general  terms  a  rule 
Examples  for  tiie  operation  in  Prob.  IV.  Examples  of  the  rule  in 
to  illustrate  each  of  the  three  varieties  mentioned  in  Case  II.  may 

three  Ya-  (^^0  ^*  To  exemplify  it  where  the  plane  to  which  the 

rietiet  of  given  line  belongs  is  parallel  to  the  horizontal  plane. 
Case  II.  Let  the  lines  representing  the  top  and  bottom  of  a  small 
rectangular  box  at  x,  (plate  vii.  fig.  1,)  be  extended 
(since  both  surfaces,  upper  and  lower,  are  parallel  to 
each  other)  to  the  vanishing  line  H  L  (Art  65)  of  both 
plaues.  Two  lines  in  each  will  be  found  to  vanish  at  a 
point  L  marked  50®,  and  two  at  a  point  marked  40®, 
on  the  opposite  side  of  the  perpendicular  B  C.  Next, 
lines  B  50®  and  B  40°  being  drawn,  will  show  the  angles 
made  by  each  line  with  the  base  of  the  plane  to  which 
it  belongs,  or  with  any  parallel  to  that  base,  such,  for 
instance,  as  the  ground  line.  (ArL  28,  66,  80.)  The 
Imes  vanishing  at  the  point  40®  will  be  found  to  make 
an  angle  of  50®  with  their  base.  The  lines  vanish- 
ing at  50®  will  be  found  to  make  an  angle  of  40® 
with  their  base.  (Art.  93.)  The  two  books  on  the  floor 
and  a  bird-cage  at  the  upper  part  of  the  picture  are  in- 
troduced for  similar  illustration.  The  lines  bounding 
the  cover  of  the  lowest  book,  will,  if  produced,  meet  the 
horizontal  line  at  their  two  vanishing  points  marked 

♦  As  ID  this  pardcuho*  example. 


45®  in  the  circumferenee  of  the  circle  of  ^^oq.  An  c 
angle  of  45®  will  consequently  be  the  aagle  made  by  n 
each  of  those  lines  with  the  hiae,  or  with  «ny  other  pa- 
rallel to  the  horizontal  line.  Another  book  .above  IJ^ 
supporting  the  portfolio  albt,  has  two  edges  of  ite 
cover  parallel  to  the  base,  i.  e.  to  H  Ii,  or  to  the  gnNind 
line.  These  have,  therefore,  no  vaniahing  point,  (Art 
67,  85,)  and  are  drawn  according  to  Case  f .  The  le- 
maining  edges  reach  their  vanishing  point  (Art.  7^  at 
C  the  centre  of  their  vanishing  line,  and  ere  aceordli^iy 
perpendicular  (Art  72)  to  the  ba«e  line  of  the  pleie  te 
which  they  belong.  The  whrca  of  the  faitd-ce^  bci^g 
parallel  to  the  picture,  have  no  (Art  67,  BS)  yaaUth 
ing  point;  and  being  also  parallel  to  the  eietkn  lii^ 
are,  therefore,  so  drawn  by  the  method  in  Gaae  L:  h«t 
the  lines  which  complete  its  mdes  being  in  iMrifloatal 
planes  perpendicular  to  the  picture  (Art.  8S»  87)  hide 
their  vanishing  points  in  the  horizontal  line ;  end  vOI 
be  found  to  niake  angles  of  4&®  ifitk  Hie  teee  hm 
FE. 

To  avoid  confusion  from  nukiplidfty  of  fimi^  Urn 
several  indefinite  representatioiis  just  nenlioiied  bam 
not  been  drawn  on  the  plate,  but  are  kfl  Id  he  niippMril 
by  the  learner.  We  shall  now»  however,  gife  ettiv 
examples,  which,  to  some  readers,  may  prove jDen  sidb- 
factory.  Let  the  lines  which  bound  the  rupiiniiiiimiiie 
tmxo,  of  a  square,  (plate  ii.  6g.  1^  ^  lenihiorri  to 
their  vanishing  points  at  H  and  !<.  Prom  'the  eKi»- 
mity  W  of  the  perpendicular  W  C,  (Art  S7,  J8^  M.)  a 
line  W  H,  to  the  vanishing  point  of  the  wwfnmt/iaum 
Jit  H,  will  give  the  angle  WHC  =  gsnB;  (Ikeadi- 
nation  of  theoriginal  of  m  t  to  the  baaegjr^orto  any  eUar 
base  parallel  to  it;) «2Z.  an  angle  of  45®.  AgUB,tkee^ 
made  with  the  base  by  the  original  of  m  #  nay  ha  simi- 
larly found,  and  ascertained  to  be  equal  to  zmF;  wi 
also  the  angles  at  which  the  originals  of  9 1  and  yviB 
inclined  to  a  base  drawn  through  9;  0r  indiBed  tegi; 
or  to  any  other  parallel  base.  In  plate  it  fig.A  tke 
sides  of  the  parallelogram  j  re  vanish  in  the  poinliP 
and  Q,  which  (as  C  P  and  C  Q  are  eadi  equal  to  tht 
principal  distance)  will  be  found,  as  in  the  huit  ezamph; 
and  as  they  are  found  always,  the  vanishing  poiels  tf 
all  lines  in  Case  II.  that  make  45®  with  their  base.  Us 
square  bottom  (plate  iii.  fig.  1)  of  each  of  the  Ant 
lower  boxes  was  hinted  (Art.  85)  as  another  eaanpla 
The  lines  em^  gfyjp,  kr^  &c.  vanish  in  the  cenHcef 
the  picture,  and  therefore  represent  right  angles  wilh 
their  bases  e  g,  j  k,  &c.  (Art.  7 1, 72, 73.)  Another  h« 
(plate  iv.  fig.  1)  is  introduced,  to  the  bottom  of  whidi 
(parallel  to  the  horizontal  plane)  belong'the lines  hami 
hf  vanishing  at  X  and  V,  and  representing,  by  Ik 
angles  a6 2  and  /6c.  the  original  angles  PXC  iii 
P  V  C  equal  to  the  inclinations  at  6  to  the  base  <a 
Lastly,  the  originals  of  the  angles  6  a  e,  and  /a  4 
(plate  V.  fig.  2,)  made  with  the  base  ix,  are  dtikmoA 
by  raising  the  perpendicular  PC  at  C  the  oeiitri  of  lie 
picture  and  drawing  P  V,  P  L.  The  originid  ai^gfai 
will  be  PVC  and  PL  G.  If  further  Ulustiatiow  lit 
required,  they  may  be  easily  made  by  referenoe  to  the  \ 
steps  of  tlie  spiral  staircase,  pi.  viii.  fi^.  1. 

(96.)  ii.  To  give  examples  in  a  plane  pnmUvlollri.] 
station  plane.  Of  all  such  planes  the  station  line  (j^6 
vii.  fig.  1)  B  D  is  the  vanishing  line,  (Art  65»)  and  their '^ 
occasional  base  line  on  one  side  is  £  6,  or  its  peraUel  ;ii  S 
the  other  side  is  FI,  or  its  parallel  The  pieture-finias  |ii 
ivg  hangs  by  the  cord  t«e,  against  the  side  of  a  noa 
parallel  to  the  station  plane.    Two  eides  of  the  firaae 
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parallel  to  the  ImseFI,  and  therefore  parallel  to  tbe 
*  perspective  pkiie,  (Art.  67,)  hove  no  vanishiiifir  point, 
and  are  drawn  according^  to  Case  I ;  but  the  remaining 
two  sides  have  their  vanishing  ptiint  in  the  station  line 
at  C,  (Art*  72.  73>)  and  the  parts  of  the  cord  i »,  and 
t?*,  have  tiieir  vaiii shiner  points  also  in  the  station  hue, 
(ArL  61,  62,)  each  marked  55^.  Fifly-five  degrees 
subtracted  from  9if  will  leave  85°,  the  angle  made  by 
f  #,  or  s  r,  wilh  the  base  I  F;  so  that  if  cither  of  them 
be  continued  to  its  base  points  and  at  that  point  a  pa- 
rallel to  F,fib  be  drawn,  the  angle  of  .3^^  will  be  tiumd 
made  by  the  line  s  i,  or  ii\  wilh  the  base  of  the  plane 
to  whicii  they  belong'.  (Art.  9L)  Again,  the  glass  door 
in  the  opposite  wali  at  E  has  its  parallels  to  the  base 
E  G  drawn  according  to  Case  1.  (of  parallels  to  the  per- 
spective plane;)  but  the  boundary'  lines  at  its  upper 
and  tower  edges,  together  with  tlte  horizontal  divtbions 
of  the  glass,  have  their  vanishing  point  in  the  centre  C 
of  B  D,  their  vanishing  line,  (Art.  72.  73,)  and  are 
therefore  peqiendicuiar  to  die  base  E  G.  (ArU  12,  73.) 
The  divisions  E  z^  and  y  z,  of  the  semicircular  window 
will  have  their  vanishing  jjoints  at  72^  and  36^  on  the 
station  line;  that  is,  Kz  inclined  18^  to  the  base;  and 
^2  54°,  The  indeliiiite  representations  are,  in  the 
examples  following,  drawn  at  large.  Such  boundaries 
of  the  planes  (plate  iii.  fig.  1)  dzme^  hifg^jpo^ 
$Tkr  &c.  as  are  not  paralJel  to  their  base  line,  or  (what 
is  ilie  same  thing)  not  parallel  to  tlie  plane  of  the  pic- 
ture ;  will  vanish  in  their  vanishitig  line  WV,  namely 
the  station  hue.  And  in  this  instaneep  sitice  they 
vanish  in  C,  the  centre  of  their  vanishing  line,  (Art.  72, 
73,)  ll»ey  must  re[)resent  perpendiculars  to  their  re- 
spective bases  dc^  h  ^,  &c.  A  further  eiiample  occurs 
ia  plmtc  V.  fig.  1,  where  g  a  cfk  is  supposed  to 
represent  the  interior  of  a  building*  Its  sides  aigt 
and  fih,  being  pamllel  to  the  station  plane,  will 
have  their  honndaries  g  i,  k  t^  &c.  vanish  in  C, 
the  centre  of  their  vanishing  line,  (Art,  72,)  which 
Hoondftries   are  therefore   perpendicular   to    the   bases 

(OT,)  iii.  To  give  examples  in  planes  with  any  otk^r 
ramsAing  tinea  than  the  horizontal  and  station  lines. 
Oljserve  (plate  v.  fig.  1)  the  two  sides  of  the  roof  of 
Uie  building^ac  f  A.  The  vanishing  line  of  the  plane 
tj€fcy  must  be  drawn  ihrough  C  parallel  to  cf,  and 
lis  base  another  paralieL  (Art  64,  bO.)  In  like  man- 
ner the  plane  of  cay  must  have  its  vanishing  line 
drawn  through  C  parallel  to  a  c,  and  its  base  atiother 
parallel.  (Art.  64,  80-)  The  line  of  the  ridge  c^,  and 
its  parallels  at  a  and  /,  vanish  in  C,  and  are  therefore 
perpendicular  to  the  base.  (Art,  72,  73.)  Their  in de- 
iSnite  representations  will  be  a  C,  c  C,  and/C,  and  the 
points  Of  c,  and  /i  their  base  points,  ]>rovided  a  c  and 
cj'be  used  for  occasional  base  lines.  Abo,  of  the  three 
sides  of  the  prism,  riz.  the  side  P  6  ci  ll»  the  side 
H  d  m  O,  and  the  side  P  6  m  O,  the  first  mentioned  being 
parallel  to  the  horizontal  plane  is  already  estplained  ; 
but  the  two  latter  must  have  their  vanishing  lines  drawn 
tiimugh  C,  parallel  to  their  bases  P  O  and  O  R,  (Aru 
04.)  Their  boundaries  P  h,  R  d,  and  O  m  vanish  in  C, 
the  centre  of  their  vanishing  line,  and  are,  therefore, 
perpendicular  to  the  bases  OP  and  O  H.  (Art.  72»  73.) 
It  is  evident  tliat  the  indefinite  representiitious  P  6, 
O  fw,  and  R  rf,  or  of  any  pari  of  them,  will  he  C  P, 
C  O,  C  R :  and  the  points  P,  O,  and  R  their  base 
pointd*  Again,  (m  plate  ii.  fi.  2,)  the  several  planes, 
to  all  of  which  tlte  line  no  is,  common,  (Art.  33,  b7,) 


being  planes  perpendicnlftr  U>  the  plane  of  the  picture,  Of  Outlin 
must  have  vanishing  tines  that  pas^  through  ils  centre  ^ -^^^j^ 
C,  parallel  lo  iheir  several  bases  i  p,  k  it%  $2,  t  w.  (Art. 
64.)  Now,  as  n  o,  and  its  several  pnrallels  /  C,  Ar  C,  *  C, 
&C.  vanish  each  in  the  centre  C  of  its  vanishing  bne, 
they  must  each  make  a  right  angle  with,  or  be  perpen- 
dicular to,  the  respective  bases  of  each  id,  kw,  *  z,  Ac. 
(Art.  72,  73.)  The  lid  of  a  rectangular  box,  oskj, 
(plate  iii.  fig.  1,)  has  lis  nearest  boundary  jiarallel  to  the 
perspective  |)lane  This  is  therefore  the  base  line  of  the 
lilane,  comprising  the  top  of  the  lid.  To  this  base  let 
the  learner  supply  a  parallel  (Art.  64)  for  a  vanishing 
line  drawn  through  C.  The  indefinite  representahons, 
as  here  given,  will  vanish  in  the  point  C;  and  conse- 
quently will  represent  right  angles  with  iheir  base.  The 
same  result  may  be  obtained  by  drawing  through  C  a 
vanishing  line  to  the  plane  of  the  hd  attached  to  the 
uppermost  of  the  boxes.  The  indefinite  representations 
there  drawn  vanishing  in  C  will  there  again  represent 
lines  making  right  angles  with  their  base.  But  to  prac- 
tise himself  thoroughly,  let  the  learner  make  a  large 
copy  of  each  plate,  and  druw  on  any  one  of  the  lids  of 
the  boxes,  any  lines  not  parallel  to  the  base  of  its  plane  : 
and  after  finding  their  vanishing  points,  by  producing 
them  to  their  vanishing  tine,  let  him  ascertuin  by 
Prob.  IV.  the  angles  represented  by  them  at  their  base 
points.  Further  examples  are  given  tn  plate  vii.  fig.  1. 
Suppose  on  the  leaf  of  the  portfolio  ah  11  tlie  drawing 
of  some  plan,  or  rectilineal  figure.  Each  of  the  lines 
inchned  to  the  base  of  its  plane,  as  well  as  &cf  already 
noticed,  (Art.  90,  91,)  will  have  its  vanishing  point  in 
O  C  R,  the  vanishing  line  of  tlie  plane  abtL  (Art.  62.) 
And  if  each  line  in  the  figure  be  extended  both  ways, 
one  extremity  of  each  will  have  its  base  point  iu  the 
lineal,  which,  if  necessary,  maybe  extended  for  the 
purpose  :  and  the  other  extremities  will  reach  their  re- 
spective vanishing  points  in  the  line  O  C  R*  (Art.  63.) 
Tliere  are  eleven  lines  iu  the  figure.  Que  of  them  being 
parallel  to  O  C  R  and  a  b  (the  vanishing  and  base  lines) 
will  have,  therefore^  no  vanishing  nor  base  point ;  (Art- 
67;)  but  each  of  the  remaining  ten  will  have  its  inde- 
finite representation  peculiar  to  each.  The  reading- 
desk  placed  on  a  round  table  on  the  opposite  side  oi  the 
station  line,  is  another  example.  In  KM,  the  vanishing 
hne  of  the  plane  to  which  its  inclined  surface  belongs, 
will  be  found  Llie  two  vanishing  points  of  the  four  lined 
which  conlain  the  cover  of  the  vohmie*  (Art.  61,  62.) 
These  four  lines  being  produced  to  K  C  M,  will  reacb 
the  point  marked  40  on  one  side  of  C,  and  the  point 
marked  50  on  the  other  side  ;  and  if  produced  at  their 
other  extremities  to  the  base  at  ?i,  their  indefinite  repre- 
sentations are  also  found,  together  with  angles  fiO^  and 
40°  made  with  the  tmse  line  of  their  plane,  A  thonsaud 
other  and,  perhaps,  better  ways  of  exemplitying  by 
similarly  inclined  planes,  what  has  been  here  advanced, 
may  exercise  the  invention  of  the  student ;  such  as  the 
roof  of  a  liouse,  the  top  of  a  coach,  the  deck  of  a  8hip» 
iS&c.  &c. 

Problem  V 

Given  the  representation  of  any  point  in  a  plane  per^  prob,  V, 
pendicular  io  the  plane  of  the  picture :  to  draw  a  straight 
line  representing  any  givm  length  from  t/iat  pointy  and 
also  representing  at  thai  point  any  given  angle  eitlier  with 
the  base  of  the  plane  to  which  the  line  belongs,  or  with 
any  other  straight  Um* 
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PAINTING. 


with  the 
bate. 


Th«,saine 
found  by 
another 
netbod. 


Painting.        (98.)  Let  the  given  point  be  /.  (Plate  vil.  fig.  1.) 

v-*.^^^-./  Either  the  base  or  the  vanishing  line  is  supposed  to  be 

known.   To  one  therefore  or  to  the  other  of  these,  draw 

a  parallel  a/ 6  through/  Through  C,  the  centre  of  the 

picture,  draw  the  vanishing  line  OCR:  then  make  at 

/,  with  the  occasional  base  a/,  an  angle  K/a,  equal 

to  that  which  the  intended  line  at /is  to  be  represented 

making  with  the  base  line.   Next  raise,  to  the  vAnishing 

Representa-  line  OCR,  a  peqiendicular  at  C  equal  to  the  principal 

tion  found    ^jistance ;  and  from  its  furthest  extremity  at  M  draw 

angle^mtde  ^  O  parallel  to  K/     O  will  be  the  vanishing  point  of 

-     •         the  intended  line,  and  Of  a  the  representation  of  the 

intended  angle  K/a. 

(99.)  In  some  instances  it  may  be  more  convenient 
to  make  the  perpendicular  at  C  on  the.  game  iidt  of  the 
vanishing  line  with  the  given  point,  (Note  to  Art.  29.) 
The  rule,  in  such  instances,  is  to  construct  the  intended 
angle  on  the  same  side  of  the  base  with  its  repreientation. 
Thus  OCR  (plate  ix.  6g.  1)  being  the  vanishing  line,  C 
its  centre,  and  C  M  the  principal  distance  perpendicular 
to  O  R  on  the  same  side  with  the  point/;  let  R/be 
drawn  between  the  base  and  the  vanishing  line,  making 
with  the  base  the  intended  angle  K/o.  Then  M  O 
parallel  to  K/will  give  the  vanishing  point  O  of  the  in- 
tended line:  and  the  angle  Of  a  will  represent  the 
intended  angle  K/a.  It  is  next  required  to  cut  off,  at 
any  given  point,  any  portion  from  the  indefinite  represen- 
tation/O,  and  to  divide  that  portion  in  any  given  ratio. 
Draw  kf  making  nt/ the  intended  angle  kfa  with  the 
ba^e.  The  portion  to  be  cut  off  must  first  be  expressed 
either  on  the  line  kf  or  on  the  base  af;  and  may  be 
measured  from  the  point/  according  to  the  scale  of  a 
plane  (Art  58)  parallel  to  the  picture,  containing  the 
line  a  fork  f  which  scale  is  determined  as  in  Case  I. 
Let  then  the  point  in  the  indefinite  representation 
/O,  be  the  point/,  for  the  nearest  extremity  of  the  in- 
RepretentiP  tended  section.  It  is  required  to  cut  off  a  portion  that 
shall  represent  qf,  measured  from  the  point  /  accord- 
ing to  the  scale  fixed  upon.  (Art.  58.)  If  the  measure- 
off  from  Vny  "^«nt  be  made  on  kf  draw  (from  the  furthest  extremity 
line  drawn  711,  of  the  perpendicular  m  C)  the  line  m  a,  cutting  /O 
in  p :  pfmW  be  the  portion  of  O/representing/g. 

(100.)  It  is  not  necessary  always  to  draw  the  base 
af  through  the  given  point.  Let  the  given  point  for 
example  be  n.  A  line  from  m  through  n  will  meet  the 
line  kf  at  A.  Then  measured  from  A,  let  the  portion 
required  he  h  q  ;  draw  m  9,  as  before :  p  n  will  be  the 
representation  of  q  h, 

(lOl.)  If  it  is  inconvenient  to  draw  the  perpendicular 
m  C,  let  M  C  be  drawn,  as  before,  on  the  same  side 
with  the  given  point  /.  Then,  with  M  O,  (the  parallel 
to  Kf)  or  with  m  O,  (the  parallel  to  kf)  for  a  radius, 
and  the  point  O  (the  vanishing  point  of  O/)  for  a 
centre,  describe  an  arc  S  M,  or  S  m,  which  shall  cut 
the  vanishing  line  O  R  in  the  point  S.  S  will  be  the 
point  found,  dividing  point  of  the  line  /O.  (Art.  84,  85.)  So  that 
ifqf  be  measured  on  the  base  a  f  then  a  straight 
line  S  q  from  the  dividing  point  to  the  base,  gives 
p  /  the  section  required.  Or  if,  as  above,  the  given  point 
be  n,  then  a  line  from  S  through  n  will  meet  a  fin 
h  ;  and  h  q  measured  from  A,  will  be  represented  hynp. 
Or  let  the  point  in  the  indefinite  representation  /O 
be  the  point  p,  for  i\\t  furthest  extremity  of  the  intended 
section.  First,  through  the  given  point  p,  draw  m  q, 
intersecting  kf;  or  S  g  intersecting  af;  and  then 
measuring  from  the  point  q  towards/  you  obtain,  as  be- 
fore, pf  VLiidp  n,  representing  g/and  qh. 


tioo  found 

f  a  given 

portion  cut 


to  itfl  va< 

nishing 

point. 


Dividing 


(102.)  Thus,  in  the  division  of  lines,  the  artist  has  Of 
the  advantage  of  two  methods,  one  of  which  may  be  ^ 
ofUn  useful  to  prove  or  correct  the  other.     In  deter^  Ad 
mining  also  which  of  the  dividing  points  m  or  S  shall  "^ 
be  used  to  divide  /O ;  he  will  find  the  more  eligible  of  !||! 
the  two  for  accurate  delineation,  to  be  that  point  from 
which  the  dividing  lines  descend  upon  the  line  O/  to 
as  to  make  angles  with  it  the  nearest  possible  to  i%fal 
angles. 

(103.)  A  third  method  is  by  drawing  diagonala  to  • 
parallelogram,  of  which  the  line  to  be  divided  forma  one 
side.  Thus  let  D  5  (plate  ix.  fig.  2)  be  the  indefinite  At 
representation  of  a  line  vanishing  at  the  point  5^  mod  ^ 
belonging  to  a  plane  whose  vanishing  line  is  C  L;  end  j^ 
let  D  £  be  the  portion  to  be  divided  into  a  number  ofy 
equal  parts.  Mark  off  a  portion  of  the  base,  as  D  W,  ^ 
from  the  point  D  to  express  the  intended  diTisioD. 

Draw  W  5  ;  and  draw,  through  £,  B  E,  parallel  to 
the  base.  Next  draw  the  diagonals  W  E  and  D  B.  A 
line  F  H  through  their  point  of  intersection,  (which  n- 
presents  the  centre  of  the  paralleiogfram,)  and  draws 
parallel  to  the  base,  or  to  C  L,  will  cut  D  E  in  the  poiit 
H,  and  represent  the  original  of  DE  bisected  *ia  H. 
In  the  same  manner,  by  drawing  the  dia^nals  of  iht 
parallelograms  W  D  H  F  and  F  H  E  B,  the  lines  D  H 
and  H  E  will  be  respectively  bisected ;  and  thus*  by  these 
repeated  bisections,  D  E  be  divided  so  aa  to  represent 
any  even  number  of  equal  parts  required. 

(104.)  But  this  method  may  be  made  equally  seiriee- 
able  with  the  two  former,  by  extending  either  of  the 
diagonals  D  B  or  W  E  to  its  vanishing  point  in  the  line 
C  L,  produced  both  ways  to  any  required  length.  Let, 
for  example,  W  E  be  produced  to  its  vanishing  poiat 
in  C  L ;  then  divide  W  D,  according  to  the  scale  flf 
the  plane  it  belongs  to,  (Art.  57, 58,)  and  according  to 
the  division  you  intend  to  be  represented  by  DE. 
Choose  for  this  purpose  any  point,  as  G,  and  throofk 
G  draw  a  straight  line  to  the  vanishing  point  of  W& 
This  will  represent  a  parallel  (Art  76)  to  W  E  ;  and  will 
cut  the  line  D  E  in  H,  giving  D  H  for  the  represcnti- 
tion  of  G  D  required,  and  also  H  £  for  the  representatioa 
ofGW. 

(105.)  Or  if  it  be  more  convenient  to  produce  the 
other  diagonal  D  B  to  its  vanishing  point,  then  the 
division  D  G  on  the  base  must  be  made  in  an  opposite 
direction  from  the  point  D  at  I.  From  1  draw  to  the 
vanishing  point  of  D  B,  the  representation  of  a  panl* 
lei  to  D  B,  (Art.  76,)  which  will  cut  D  £  in  fl.  as 
before. 

(106.)  It  was  next  proposed  to  divide  pf  (plate  ix.  Hkj 
fig.  1,)  the  portion  obtained  from  Of  according  to  aqf  *«■ 
given  ratio.     For  this  purpose  let  a  division  be  made  of  ■'J 
qf  either  on  the  base,  or  on  kf  by  a  scale  adapted  to 
the  distance  of  the  plane  which  contains  the  given  point/oii 
from  the  spectator,  (Case  I.  Art.  49—58,)  and  let  g/be 
separated  into  the  intended  number,  and  according  to 
the  intended  ratio  of  parts,  say  5  equal  parts.     If  these 
5  parts  be  measured  from  /  upon  kf;  then  5  lines  fion 
m  to  each  division  of  9/ will  cut  pfxnio  the  representa- 
tion of  the  5  equal  parts.     Or  if  the  five  sections  be 
measured  from/upon  the  base,  along  af;  then  5  straigbl 
lines  from  the  dividing  point  S  in  the  vanishing  lin^ 
will  divide  P/ exactly  as  before. 

(107.)  The  student  will  observe  that  if  9/be  ffiidtf- Al 
pliedy  instead  of  divided,  and  be  increased  to  any  extent,  |T| 
pf  its  representation,  will  be  proportionally  enlarged. £[] 
Also,  that  this  work  of  division,  or  of  multiplication,  maj  i^i 


[^    besrin  fr<itn  either  eitremily  of  the  given  line ;   from 

^  p  as  wi'll  as  fnvm  /  or  n  ;  provided  ihe  point  q  be  first 

^    tbiind*  by  a  line  from  the  dividinir:  pmut  S  through  p  to 

*  ^  the  bsise,  or  from  m  throujT^h  p  lo  kf, 

\  '  (10*?,)  Il  was  further  required  to  draw,  at  the  point 
^  a  line  represeiiiiiig^  any  given  angle  with  O  f^  or 
p/.  Here  the  learner  must  revert  to  whtit  was  staled 
in  the  last  problem  concernine;  the  representation  of 
anjrles.  The  angles  (Art,  93)  of  tiie  Iriaiin^le  O  C  M 
(plate  vii.  fig.  I)  were  slated  to  he  represeiited  by  the 

r  angles  of  the  trianfirle  O  Cf,  So.  in  the  present  instance, 
(plate  ix.  fin:.  1,)  if  a  line/C  be  drawn,  it  will  represent 
a  perpendi<:uhir  to  the  plane  of  the  picture.   (Art  73,) 

12  Then  the  an^^le  0/C  will  represent  the  angjle  made  hy 
the  ons^inal  nf/O  with  that  perpendicular,  viz.  the  ano^le 

I  OmC  orOMC;  and  OC /will  represent  the  right 
an^le  OC  M,  or  OCm.  In  like  manner,  if  any  other 
line,  such  as/x,  or  f  R,  be  driiwn,  not  representing;  per- 
pendiculars to  the  perspective  plane,  but  havinj^  vanish- 
ing' points  on  either  side  of  C,  in  the  same  vanishing; 
line  with  that  of  Of:  any  two  of  these  lineR,  making 
any  anjjfle  with  each  other  at  the  base  point/  and  being* 
produced  to  meet  the  vanishing^  line,  will  ctit  otf  a  por- 
tion of  it,  and  make,  with  that  portion  of  it,  a  triang-le. 
And  of  this  trianf»;le,  the  three  ang-les  shall  represent 
corresjmnding  ones  in  another  trianfj^le,  which  has  the 
same  cnmmon  portion  of  the  vanishing'  line  for  one 
side;  and  an  iinirk'  opposite  that  side  at  m,  or  M,  the 
oripnal  of  the  ang'Ie  made  by  the  two  indefinite  repre- 
sentations at/ 

Thus*  in  the  fig^ure»  the  angles 

of  the  triangle  O  xf  ]  (Ox  m,  or  O  x  M. 

of  the  trianirle  O  C/  ^^J*'^^^"^!  O  C  m.  or  O  C  M. 
of  the  triatigie  O/R  J  ^^""^^  *"   [o  m  R,  or  O  M  R. 

Consequently,  of  these  three  triang^les,  the  three  se- 
veral angles  at /represent  their  corresponding  angles 
at  m,  or  M  ;  viz. 

The  angle  Ofx  ]  (  O  m  x,  or  O  M  j:, 

The  angle  O/C  I  represents  {  O  m  C,  or  O  M  C. 
The  angle  0/a  J  I  O  m  R.  or  O  M  R. 

(in§.)  To  draw  a  line»  Ihercfore,  which  shall  make 
a  given  angle  with  the  indefinite  representation  0/  let 
the  line  in  O,  or  M  O,  first  be  drawn  to  the  vanishing 
poiftl  of  O/  Hnd  let  Ihe  intended  angle  be  then  made 
at  the  point  m.  or  M,  with  the  line  m  O,  or  M  O,  This 
line  will  cut  the  vanishing  line  in  some  point,  as  x,  or 
C,  or  R.  The  point  of  this  intersection  is  ihe  vanishing 
point  of  the  new  line  required  to  he  drawn  from/ (Art, 
S4,)  and  the  anii^le  made  by  that  tine  with  O/will  re- 
present the  reqnire<!  angle. 

(IIO.)  Another  method  is,  to  make  the  intended 
angle  at  the  point /npon  the  base.  In  this  process, 
the  angle  made  hy  the  original  of  O/wilh  the  base 
must  be  expressed  hy  a  parallel,  fkio  m  O,  or/K  to 
MO;  and  the  intended  angle,  as  kfti\  or  K/W, 
being  added  to  afk,  or^r/K,  let  the  perpendicular  at  C 
(m  C  or  M  C)  be  raised,  as  before,  equal  to  the  principal 
distance.  Then,  from  the  point  wr,  or  M,  let  M  x  be 
drawn  parallel  to/W  ;  or  let  mx  he  drawn  parallel  to 
/«? ;  the  point  x  will  he  the  vani;^hing  point  of  the  new 
line/j',  making  the  representation  0/.u  of  the  intended 
angle  kfw,  or  K/W,  Omx,  or  O  Mx, 

(111.)  It  is  manifi'st  that  the  angle  K/W,  or  kfw, 
O  M  X,  or  O  m  j,  may  be  constructed  of  any  size,  and 


divided  accordingly :  consequently,  that  x/O  may  be 
divided  into  as  many  representative  angles  as  there  are 
vanishing  points  between  O  and  x.  Also,  that  as  any 
angle  may  be  reduced,  so  may  it  by  the  foregoing 
method  be  increased.  If  the  number  of  degrees  are 
marked  with  accuracy*  the  practitioner  will  have  less 
i rouble  in  the  process.  For  instance,  the  number  of 
degrees  at  O  being  known,  if  he  intends  10^,  or  2U^ 
or  any  other  number  to  he  the  angle  represented,  he 
reckons  along  the  vani-^hing  line  itttm  the  point  O* 
(either  way,  as  occasion  shall  require)  counting  tlie 
point  O  for  zero.  The  number  marked  at  O  in  the 
diagram  here  drawn,  is  40°,  and  a  line  is  lo  be  drawn 
representing  an  angle  of  5°.  with  O/ at  the  point/ 
on  the  side  nearest  C.  The  interval,  therefore,  of  5*^ 
will  he  b°  short  of  40°,  viz.  35°.  So,  if  the  angle  was 
to  be  made  on  the  side  of  O/  furl  best  from  C,  the 
interval  would  be  5^  more  than  40°.  or  45°.  It  will 
be  seen  (Art.  89,  94)  that  the  angle  O  fa  represents 
50^ ;  the  angle  Ofx  h° ;    and  j/R  =  35  +  40  =  75°. 

(1 12.)  According  to  ihe  preparations  of  the  perspec- 
tive plane  hitherto  given,  each  division  gradualcd  on 
the  vanishing  line  generally  connts  for  10°,  but  it  seems 
scarcely  necessary  to  remark  that  a  graduaion,  more  or 
less  minute,  must  he  adopted  as  circumstances  require 
it.  Some  examples  of  the  three  varieties  in  Case  il. 
may  be  now  aceejitable  to  the  learner. 

(113.)  i.  On  a  plane  parailct  (o  ihe  horizontal 
plane.  The  box  dkegfm  (plate  iii.  fig*  J)  reikis  tin 
a  square  bottom  emfg,  which  is  parallel  to  the  hori- 
zonlal  plane.  The  lines  therefore,  em  tm\  gf  mnst  be 
constructed  lo  represent  originals  ecjual  to  e  g".  For 
this  purpose,  draw  the  hue  ew  at  the  point  e,  making 
with  the  base  or  its  sohstitute  eg,  (Art.  21,)  the  angle 
w  e  g,  viz.  the  angle  made  by  the  original  of  e  C.  with 
the  base  of  the  plane  to  which  it  belongs;  vvhich  angle, 
in  the  present  instance,  is  a  righi  angle,  (Art,  72,  73.) 
Next,  from  the  extremity  N  of  the  principal  distance 
(perpendicular  (Art.  27,  98)  to  the  vanishing  line  H  L 
of  the  plane  of  eCg)  draw  Nto,  which  will  cnt  the 
indefinite  represenlation  eC  in  the  point  m»  ihrougli 
which  mf  a  parallel  to  e  g,  will  complete  the  represen- 
tation €  nifg  of  the  square  bottom  of  the  box. 

Perpendicnlara  at  m  and/to  the  ground  plane  (in 
other  words,  parallels  to  a  pinmb-hne,  or  to  the  station 
line)  will  cut  d  C  and  A  C  in  the  points  i  and  r,  and 
will  thus  complete  the  upper  square  of  the  cube.  Or, 
if  the  process,  by  means  of  a  diagonal,  is  preferred,  let 
the  ditjgonal  wg  h^  drawn,  to  which  a  parallel  Nil 
will  cut  the  vanishing  line  H  L  in  H,  the  vanishing^ 
ponit  of  the  diagonal  gm^  and  representative  of  «?§-. 
Having"  so  found  the  point  m,  proceed  as  before.  Three 
other  boxes,  purposely  drawn  at  various  distances,  afford 
similar  examples. 

Again,  (plate  ii.  fig.  1,)  the  square  bottom  ^oxw,  of 
which  the  boundaries  vanish  in  the  points  H  and  X^,  is 
found  by  drawing  Fm  at  the  point  m,  so  as  to  make 
the  orig^inal  angle  ¥  mz  with  the  base  ;  then  by  com- 
pleting the  square  on  m  F,  and  at^erwards  its  repre- 
sentation  by  lines  from  W  to  B,  K,  and  F,  which  will 
form  intersections  at  f»  o,  and  x.  Or,  the  point  t  may, 
in  this  example^  be  found  by  a  diagonal  through  j*, 
parallel  to  its  original  B  F  ;  (Art.  38  ;)  since  B  F  is 
here  parallel  to  the  vanishing  line.  Or,  3dly,  the  point 
X  may  be  obUdned  by  a  portion  of  the  base  line  mg 
equal  to  m  s,  and  on  the  opposite  side  o(m.  It  is  ma- 
nifest that  whatever  be  the  ang^les  made  byBm,  or 
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nuBlsDg.  P  ft,  with  the  bate  line,  lines  parallel  to  them  at  W 
^^v'^'^  (Art  84,  109)  will  give,  on  the  vanishing  line  U  It,  the 
vanishing  points  of  their  indefinite  representalioos  m  U 
and  m  L. 

Another  method  (plate  iv.  fig.  1)  is  sh«wn  for  the 
representation,  a  x/6,  of  a  rectangle ;  by  finding  the  in- 
definite diagonal  6y,  and  drawing  through  any  point  in 
it  (as  x)  lines  from  X  and  V,  (the  vanishing  points,) 
cutting  the  indefinite  representations  h  X  and  &  V  in 
points  a  and /corresponding  to  the  proposed  point «. 
The  point  y  is  obtained  by  dividing  the  angle  XPV 
into  portions  XPy  and  jf  P  V,  equal  to  the  angles  to 
be  represented  at  6,  on  each  side  of  the  diagonal.  In 
this  example,  the  original  of  axfb  being  a  square,  its 
diagonal  will  bisect  each  angle ;  consequently,  the 
angle  XPV  must,  to  obtain  the  point  y,  be  bisected 
byPy. 

A  similar  illustration  is  given  in  the  rectangle  (plate 
Reprnenta-  v.  fig.  2)  aedf.  An  example,  in  plate  viii.  fig.  1,  is 
adduced  of  a  circle  divided  into  thirty-six  parts  of  10^ 
each,  to  be  represented  on  the  ground  plane.  The  diameter 
1, 19  being  drawn^  together  with  eighteen  parallels,  2,18; 
3,  17 ;  4,  16,  &c.  (nine  on  each  side,)  will  cut  the  base 
line  A  B  (Art  41)  in  nineteen  points,  from  each  of 
which  let  an  indelinite  representation  be  drawn,  which, 
in  the  present  example,  (since  their  originals  are  drawn 
perpendicular  to  the  base  A  B,)  will  vanish  in  T,  the 
centre  of  the  picture.  (Art  73.)  At  that  centre  T,  let 
a  perpendicular  (Art  27,  98)  be  raised  eqnal  to  the 
principal  distance,  and  from  its  extremity,  as  in  former 
examples,  let  a  line  be  drawn  to  the  original  point  R ; 
this  will  cut  the  indefinite  representation  19,  T,  in  a 
point  representing  the  centre,  from  which  radii  drawn 
to  the  vanishing  points  X,  XX,  XXX,  &c.  will  intersect 
the  several  lines  vanishing  in  Tat  the  points  2^  3,4, 
&c. ;  or,  lines  from  the  further  extremity  of  the  prin- 
cipal distance,  (or  perpendicular  raised  at  T,)  may  be 
drawn  to  the  thirty-six  points  in  the  original  circle  at  R ; 
and  these  dividing  lines  will  intersect  the  parallels 
vanishing  at  T  in  corresponding  points,  1,  2,  3,  4,  &c. 

An  example  is  given  (plate  ix.  fig.  3)  of  twelve  lamps 
suspended  from  twelve  points,  equidistant  from  each 
other,  in  the  circumference  of  a  circle.  Let  i  be  its 
centre,  and  i  12  its  radius.  And  let  the  twelve  points 
to  be  represented  for  the  suspension  of  the  lamps  be 
numbered  1,  2,  3,  &c.  corresponding  to  the  number 
affixed  to  each  lamp.  Straight  lines  from  M,  as  M  1, 
(or  M  fir,)  M  2,  M  3,  M  4,  &c.  to  the  twelve  points  in 
tJie  circumference  of  the  circle  will  cut  the  correspond- 
ing indefinite  representations  of  the  parallels  vanishing 
at  O  (Art  76)  in  the  twelve  points  of  suspension. 
Thus,  let  it  be  required  to  find  the  point  a  for  the  sus- 
pension of  the  lamp  No.  1.  Draw  the  base  v  I  parallel 
to  O  R.  (Art.  64.)  Choose  a  point,  as  g,  for  the  ori- 
ginal suspension  point  of  No.  1  to  he  represented. 
Also  choose  some  point  in  the  vanishing  line  O  R,  as  O^ 
for  a  vanishing  point  of  the  parallels  necessary  to  the 
representation  of  the  circle.  (Art  76.)  Draw  M  O, 
and  through  any  points  in  the  circle  draw  any  number 
of  straight  lines  parallel  to  M  O.  In  the  |nresent  ex* 
ample,  the  number  is  twelve,  viz.  the  parallel  /  4,  and 
eleven  others  to  the  lea  of  it  All  these  parallels  are 
drawn  through  the  twelve  original  points  of  division. 
Next,  from  the  point  u,  where  the  parallel  g  u  cuts  the 
base,  draw  the  indefinite  representation  uO.  Then 
draw  from  M,  (the  dividing  point,)  the  straight  line 
M^,  to  the  original  point  fir.   M  g  will  intersect  u  O,  in 


the  point  a,  tlte  representation  of  g ;  and  a,  oonse-  0( 
quently,  will  be  the  point  from  which  the  lamp  No.  1  is  v« 
suspended. 

In  like  manner,  the  other  indefinite  representatioDf 
being  drawn  to  O  from  the  several  points  of  intersec- 
tion on  the  base  «/,  the  remaining  eleven  points  nsaybe 
found  for  suspension  of  the  lamps  mark«i  2, 3,  4,  &c. 
Thus  the  indefinite  representation  s  O  is  intersected  by 
the  line  M  2  ;  the  indefinite  representation  I O  by  this 
line  M  4 ;  and  the  indefinite  representation  v  O  by  tha 
line  M  10.  These  intersections  are  the 
poinU  for  the  lamps  No.  2,  No.  4,  and  No.  10.  So  i 
of  the  rest 

(114.)  It  is  evident  that  when  all  the  several  reqoirid 
points  in  the  circumference  of  the  representation  hsift 
been  by  this  process  obtained,  radii  may  be  drawn  firona 
its  centre  to  each  of  tlie  twelve  or  more  diTtsions  ;  aid 
that  these  radii  will  be  the  representations  of  odbs- 
sponding  radii  in  the  original  circle  g  2, 3,  4,  &e.  His. 
centre  of  the  representation  is  easily  found.  Join  ssf 
two  opposite  points,  as  6,  12,  in  the  original  drdiL 
Find  then  the  vanishing  point  of  the  representation. of 
that  diameter.  In  the  present  instance,  that  origjaaL 
diameter  is  perpendicular  to  the  base  vL  Its  Bepi»- 
sentation,  therefore,  will  vanish  in  the  centre  of  its  va? 
nishing  Hue,  and  its  vanishing  point  (Art.  72)  will  bs 
C.  I^tly,  a  line  M  i  will  cut  the  indefinite  i 
tation  X  C  in  «.  Tliis  point  8,  accordingly,  will  i 
the  centre  of  the  circle. 

To  complete  the  figure :  draw  now  tp  \ 
a  parallel  to  the  plumb-line ;  (Art.  40, 79;)  and  choose  a 
point,  as  r,  for  the  centre  of  the  plane  of  the  upper  sur- 
face of  the  lumps,  which  are  here  supposed  to  bs  of 
exactly  similar  and  equal  dimensions,  and  to  be  ios> 
pended  by  cords  or  chains  of  equal  lengtiiSL     Chooie 
another  point,  as  y,  for  the  centre  of  the  plane  of  their 
lower  surface.     Lines  through  r  and  y  drawn  to  ihe 
vanishing  points  of  the  six  diameters  of  the  repreteobK' 
tion  will  cut  oflTfrom  each  of  the  twelve  parallels  tety 
a  portion  representing  the  apparent  size  of  each  \uup, 
according  to  its  distance  from  the  spectator.     Of  the 
twelve  i>oints  in  the  circle  1,  2,  S,  &c.  the  nearest  to  the 
perspective    plane  is    here   numbered   12.     The  most 
distant  is  numbered  6.     The  lamp  No.  12  will  thcie- 
fore  be  represented  largest ;  the  lump  No.  6  smaUfSt; 
and  the  other  ten  of  intermediate  sizes.     The  prapor 
tions  of  all  are  obtained  by  reference  to  a  scale  <m  rfi 
since  the  axis  tyls  common  to  the  six  planes  s3  f  1^ 
9  2  1/  8,  5  1  y  7,  «  12  3/  6,  « 11  y  5,  and  s  10  y  4.    Abo 
sy,  being  parallel  to  the  plane  of  the  picture,  nay  be 
used  for  an  occasional  base  line  of  any  of  the  planes  U) 
which  it  is  common.  (Art.  33,  80,  87,  123.) 

(115.)  Here,  then,  is  afforded  an  example  of  asmi- 
ber  of  lines  making  various  angles  with  the  base  of  tiie 
plane  to  which  they  belong,  and  with  each  other ;  fit 
twelve  radii  drawn  from  s  to  the  points  of  suspenaiam 
each  making  with  its  adjacent  radius  an  angle  of  S(f. 
This  number  of  radii  may  at  any  time  be  incressd 
according  to  any  fresh  division  of  the  original  ciide 
^"2  3,  &c.  By  extending  any  two  radii  to  their  vaniib- 
ing  points  on  O  R,  the  value  of  the  angle  between  thi9 
will  be  shown.  The  vanishing  point  of  the  line  dp,  for 
instance,  is  at  30^  and  that  of  the  line  a  «  at  30°  on  the 
other  side  of  C.  Therefore  30  -f  30  =  60*^  will  be  the 
value  of  the  angle  represented  by  asd.  In  like  minst^ 
is  valued  the  angle  b^a  formed  by  6«  vanishing  at6ti^t 
and  «  ff  vanishing  at  30°.     60  +  SO  =  9QP  wiU  bs  thr 
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value  of  the  on^e  represented  by  hMa.  Observe,  Ihat 
the  viilue  of  any  angle,  if  the  two  lines  vanish  on  diflTer- 
ent  sides  of  C,  (i.  e,  of  the  centre  of  their  vanishing^ 
line.)  is  determined  by  addiliori ;  but  if  on  the  same 
«ide,  hy  subtraction.  Thus  bs  vunishes  at  60^,  and  ds 
at  30^;  60-30=  30^  will  be  the  value  of  the  angle 
represented  by  bad, 

Aho  it  will  be  observed  that  in  onler  to  represent  a 
circle,  it  is  uni  always,  as  in  this  example,  necessary  to 
^ii'ide  the  circumference  of  the  ori^imil  mln  equal  parts, 
but  that  any  lines  drawn  arbitrarily,  provided  they  be 
parallels  to  the  line  (hat  determines  their  common  va- 
nishing point,  (which  line  Is  here  the  line  M  OJ  wilt 
•nnwer  the  purpose ;  becatise  their  indefinite  rcpresea- 
lations  will  be  always  proportionaJly  intersected  by  the 
dividing  line^  from  M  in  some  corresponding  point  in 
the  circumference-  Thus  the  point /is  represented  by 
the  point  c,  formed  by  the  intersection  of  the  dividing 
line  M/  with  a  line  x9  (supposed  drawn  at  random) 
\     pftrallel  to  M  O, 

\  (116-)  Another  application  of  Pmblem  V,  to  the  case 
'  of  a  plane  parallel  to  the  horizontal  plane,  appears  at 
^  an  opposite  part  of  the  plale,  (fig-.  4,)  in  the  outline  of 
a  small  footstool.  Throup^h  the  point  6  (the  nearest 
isomer  of  the  projected  rectangle  bgjo)  draw  the  occa- 
Moal  base  d  c  parallel  to  0  R«  (Art.  64,)  and  make 
Bd  to  6c  in  the  same  ratio  as  are  to  each  other  the  two 
sided  of  the  orig^inal  rectangle;  acconlii^g  to  a  scale 
(see  Case  I.)  adapted  to  the  distance  of  the  point  b 
horn  the  spectator.  (Art  39,  5S.)  Suppose  I  he  vanish- 
ing pOMit  of  one  side,  6  ^,  be  the  point  marked  30^  The 
€ompJement  of  30  is  60"^.  The  other  side,  bo,  theretore, 
wUl  vanish  at  €0^  on  the  ngbt  sideof  C,  on  the  vanish- 
ing line  O  R.  Find  the  dividing  point  of  the  indefinite 
representation  ^  30,  (Art.  101,)  and  cut  ofit  g  b,  accord- 
ing to  the  scale  of  bd^  determined  as  in  Case  I.  Then 
find  the  dividing  point  of  the  other  indefinite  represen- 
tation b  60,  and  cut  off*  o  6,  according  to  the  scale  of  b  c 
or  d  c.  The  lines  o  30.  and  g  60,  will  intersect  each 
other  ut  J,  aad  complete  the  top  of  the  stool  ;  and  if  a 
diagonal,  as  bj,  be  drawn,  tt  will  meet  O  R  at  some 
vnnishing  poiot  between  3if  to  the  left  and  6(P  to  the 
right  of  C 

(1 17.)  Tlie  vanishing  point  of  this  diagonal  is  regu- 
lated by  the  ratio  which  the  two  adjacent  sides  of  the 
rectangle  bear  to  each  other.  If  they  stiiiid  to  each 
other  in  a  ratio  of  equality,  then,  ft  cf  being  equal  to  b  e, 
the  rectangle  will  be  a  square  ;  and  the  diagonal  bj  will 
meet  O  R  at  a  vanishing  point  njarked  15%  i.  «,  mjd- 
wmjt,  or  45°  from  the  vanishing  point  of  6  g-,  or  6  o^  reck- 
oning to  the  right  and  left  from  those  points  as  from 


But  if  one  side,  as  6  c,  is  greater  than  the  other,  then 
the  angle  represented  by  g  b  o  must  be  divided  un- 
equally ;  the  two  parts  of  it  having  the  same  ratio  to 
ench  other  asdfchas  to  he.  The  dividing  point  of 
Mkaa  angle  (Art.  84)  will  be  the  vanishing  point  of  the 
diagonal  that  passes  through  it,  represented  here  by  bj. 
To  ilhistrate  the  above,  let  the  whole  line  dche  divided 
into  as  many  parts  as  there  are  degrees  in  the  original 
of  the  angle  g  b  o,  viz,  into  90  parts.  Let  30  parts  he 
allowed  for  the  side  d  b,  and  60  for  the  side  b  r.  Since 
Ibr  Tanishing  point  30  has  been  given  or  chosen  for  the 
side  g  6,  representing  d  b,  and  since  the  angle  «■  h  o  has 
beenpven  as  representing  90^:  the  sum  of90°(^^2.  304- 
60^=90)  will  bring  the  vanishing  point  of  6o  consider- 
ably to  the  right  of  C,  and  fix  it  at  50°  to  the  right  r  and 


the  diagonal  bj  wilJ  vanish  at  30^  to  the  right,  dividing  Of  Oitlbe* 

(by  a  line,  m  30,  drawn  to  that  dividing  point)  the  original  >    >^^ 

right  angle,  30  wi  60,  into  two  shares  :  one»  30  m  30,  an 

angle  of  C0°;  the  other,  30  m  60,  (to  the  right  of  C,) 

an  angle  of  30^.    Aud  these  two  shares  will  correspond 

to  Oie  two  divisions  of  the   line  t/c,  and  to  the  angles 

represented  by  jbg  and  jbo  formed   by  the  diagonal 

with  each  side   of  the  rectangle  :    ihat   is.    the  bhare 

ibg  (representing   60^)   will   correspontl    to    the  side 

6  o,    representing  sixty    parts    of  dc ;    and  the   share 

jb  0  (which  represents  30°)  will  corre,s|Kind  to  the  side 

b  g,  or  the  representation  of  the  rcmainutg  thirty  parts 

of  rfc.      Let   the  learner,  for  the  sake  of  practice,  draw 

this  diagram  above  as  well  as  below  the  vuni^hing  line  ; 

according  to   each  variety  of  Cases  II.  and  IK.;  and 

with  sides  of  various  lengths  vanishing  at  any  other 

points  than  thoae  in  the  above  example.     For  a  i^uson 

before  stated  (Art,  95)  such    lines  are  left  out  in  the 

plate  as  may  be  supplied  without  difBculty. 

Ne&t  deterunne  the  height  b  lof  the  footstool,  accord* 
ing  to  the  scale  b  d  or  b  c,  (Art-  44^ — 46,  4S,)  Lines 
^30,  and  /60,  will  show  the  propjortionate  letigth  of  the 
legs  of  the  stooL  Observe,  in  this  tigure,  that  the  angles 
at  6  and  J  are  each  of  them  represenlalions  of  a  right 
angle  at  m  or  M  ;  since  the  line^"^  30  m  aud  30  M  are 
perpendiculars  to  60  fn  and  60  M.  But  paralklof^rrams 
making  any  other  angle  may  be  chosen  for  examples* 

The  next  example  (plate  ix.  fig.  5)  is  supposed  taken 
from  the  interior  of  a  church,  and  gives  the  outline  of 
two  pews,  similar,  and  of  equal  dimensions ;  the  floor 
of  each  being  a  representation  of  the  rectangular  paral- 
lelogram 5  e  T  X.  Let  the  base  a  s  eg  be  drawn» 
and  the  lines  #C,eC.  Then  find  on  the  vanishing 
line  O  R  the  dividing  point  (Art.  101)  for  the  repre- 
sentation e£,  viz.  the  point  marked  45,  on  either  side  of 
C.  (C  45  being  equal  to  Cm,  or  C  M.)  From  the 
point  e,  along  the  base  as  eg,  mark  off  e^,  or  a  e,  equal 
to  e  T.  A  straight  line  g  Ab°,  or  a  45**,  will  cut  e  C  in 
t,  and  give  e  i  for  the  representation  of  eT*  Or  a  line 
mT  from  the  dividing  point  7«,  in  the  furthest  exlre* 
mity  of  the  perpendicular  m  C,  (Art,  98,)  will  make 
at  the  point  t  a  similar  intersection  of  eC.  Through 
f,  the  line  ty  (parallel  tose)  will  cut  off  t«,  the  repm- 
sentation  of /r  X  equal  to  e  T :  and  ilea  will  represent 
the  parallelogram  jeT  X,  In  like  manner,  the  floor  of 
the  pew  2  u  r  is  found.  Let  a  new  occasional  base 
through  the  point  i  be  drawn  on  a  line  with  i  t,  A  line  a  C 
witl  cut  off  from  the  new  base  a  portion  yt,  represent- 
ing  eel,  or  eg,  at  the  distance  of/,  (Case  I,)  and  lines 
from  the  dividing  points  w,  or  45^  will  cut  off  from  tC 
the  representation  of  a  portion  ecjual  to  the  orrj»:inal  of 
t  e.  Then  a  parallel  to  i  t,  or  s  e^  through  «,  will  com- 
plete the  rectangle  as  before.  But  observe,  if  the  di- 
viding point  fn  be  employed,  either  a  parallelogram 
simibr  to*eTX,  and  similarly  placed,  must  be  con- 
structed on  the  new  base  i  t,  according  to  the  scale  of 
the  plane  of  *  /,  (Case  l.pamm,)  or  the  originals  cT, 
iX  must  be  produced  at  their  extremities  T  and  X  to 
twice  their  length,  r/-r,  *X  to  &  ;  and  e  T  to  Q. 

Next,  to  represent  the  hexagon,  and  the  trtangitbr 
divisions  of  the  carpet.  As  the  triangles  are  equiai»- 
giilar,  each  an^le  will  be  60*^.  Also,  as  one  side  is  pfti- 
Tftllel  to  the  base  se,  the  other  sidea  will  make  each  «■ 
aniile  of  60^  with  the  base,  and  will  therefore  have  their 
vanishing  points  marked  30"^  (the  complement  of  60°) 
on  each  side  ofC*  (Art.  94.)  From  e  to /?  mark  off 
divisions  each  equal  to  the  line  1,  2,  (below  the  base,) 
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Painting,  and  draw  e  30,  &c.  Then  through  the  intersections  at 
^^^\>^^  1  and  2  (above  the  base)  in  the  representation,  draw 
the  parallel  1,  2,  to  «  e ;  and,  lastly,  to  complete  the  hex- 
ap^on,  the  parallel  5,  6,  through  the  intersections  at  5 
and  6.  Observe  here,  as  in  the  last  example,  that  the 
angle  made  by  the  lines  I,  6,  and  2,  5,  crossing  each 
other,  is  the  representation  of  an  angle  at  m  orM,  made 
by  two  radials  drawn  from  M  or  th  to  two  vanishing 
points  on  each  side  of  the  centre  of  the  vanishing  line, 
which  in  this  example  are  numbered  30° 

(118.)  Observe,  also,  that  if,  in  an  equilateral  triangle, 
one  side  be  parallel  to  the  base,  the  vanishing  point  of 
one  of  the  two  remaining  sides  will  be  the  dividing 
point  of  the  other  adjacent  side.  Thus,  inof6,  the 
representation  of  an  equilateral  triangle,  lines  o  30  and 
e 30,  being  drawn;  the  vanishing  point  of  o 6  is  the 
dividing  point  of  c  6 ;  and  vice  vend^  the  vanishing 
point  oteS  is  the  dividing  point  of  o  6. 

Annexed  to  this  figure  is  nn  outline  of  alternate 
square  and  octagonal  divisions  in  the  floor  of  the  aisle. 
The  sides  of  each  octagon  will  be  found  to  vanish  in 
the  same  points  with  the  sides  and  diagonals  of  each 
square.  Thus  g  45,  to  the  left,  is  the  vanishing  point 
of  two  sides ;  ^  45,  to  the  right,  the  vanishing  point  of 
the  two  at  right  angles  with  them.  Two  other  sides, 
being  parallel  to  the  plane  of  the  picture,  will  have  no 
vanishing  point ;  and  the  remaining  two  being  perpen- 
dicular to  the  base  of  their  plane  will  vanish  at  the 
centre  C  of  its  vanishing  line.*  The  square  BiiiFR 
(plate  ii.  fig.  1)  will  have  its  indefinite  representations 
m  H  and  m  L  vanish  at  H  and  L ;  while  the  represen- 
tation tx  o?  its  diagonal  B  F,  will,  like  the  original,  be 
parallel  to  the  base  g  z.  (Art.  36.)  That  of  the  other 
diagonal  m  R,  perpendicular  to  g2,  must  vanish  at  C. 
Make  gm,mx,  on  the  base,  each  equal  to  a  side  of  the 
square.  Find  Y,  the  dividing  point  of  m  L,  and  with 
Y  C  for  a  radius,  and  C  for  a  centre,  cut  C  L  in  the 
dividing  point  of  the  indefinite  representation  mH, 
Lines  to  g  and  z  from  these  dividing  points  will  obtain 
the  points  t  and  x.  Or,  one  of  these  points  being 
found  ;  a  parallel  to  the  base  drawn  through  it  will 
procure  the  other  point.  Or,  from  W,  the  furthest 
extremity  of  the  perpendicular  W  C,  draw  lines  W  F, 
W  B,  which  will  cut  m  L  and  m  H  in  jt  and  t  xH 
and  i  L  will  then  intersect  each  other  at  o,  and  complete 
otmx,  the  representation  of  m B  K F.  Of  the  three 
squares  on  the  ground  plane  (plate  iii.  fig.  1)  the  inde- 
finite re])resentation  g  H  of  the  diagonal  g  «?,  will  in- 
tersect c  C  at  the  point  m :  mf,  parallel  to  e  g",  will 
next  intersect  gC  in/,  and  complete  the  bottom  of  the 
box  edzhg.  So  of  the  rest.  A  similar  process  (plate 
iv.  fig.  1)  obtains  the  angle  abf  representing  X  P  V  : 
also,  ba  and  bf,  the  representations  o(lb  and  6  c. 
Also  af  and^a  e  (plate  v.  fig.  2)  the  representations  of 
az  and  ab;  and  the  angle  cc/ representing  VPL. 

An  example  is  given  (plate  vii.  fig.  1)  of  a  round 
table.  In  that  representation,  only  a  fourth  part  of 
the  circle  is  visible,  (since  E  G  I  F  is  the  boundary  of 
the  picture,)  sotliat  the  quadrant  D  WT  is  sufficient  for 
the  required  construction.  And  as  no  regular  division 
of  the  circumference  is  there  necessary,  the  parallels 
are  drawn  intersecting  the  base  XA  at  random.  Since 
they  are  .perpendicular  to  X  A,  their  vanishing  point 
will  be  C,  the  centre  of  their  vanishing  line.  (Art.  72.) 

*  i^t  this  construction  be  applied  to  Case  III.,  as,  indeed,  may  most 
of  the  examples  ia  Case  II.,  by  using  only  the  Direct  instead  of  the 
Principal  distance. 


To  construct  the  lesser  circle  beneath  the  table,  find  the  o 
centre  n  of  the  table  by  a  line  B  T,  or  S  X  (X  A  being  ^ 
made  =AT;)  cutting  AC  in  the  point  n,  and  giving  Am 
for  the  representation  of  A  T  or  A  X.  Fix  the  interval 
AW  between  the  parallel  planes  of  the  two  circles,  which 
(see  Case  I.)  must  be  measured  according  to  the  scale  of 
the  base  A  X.  Draw  W  C.  A  parallel  n  o,  to  the  plumb- 
line  or  station  line,  will  give  o  to  represent  the  centre  of 
the  lower  circle.  Next  subtract  A  W,  or  any  required 
portion,  from  the  radius  of  the  larger  circle  (below  the 
base)  and  describe  the  inner  quadrant  T  R.  Then  pro- 
ceed with  parallels  upon  the  new  occasional  base  W  Y, 
as  before  upon  the  base  X  A.  Numerous  architectund 
illustrations  might  be  here  introduced  for  delineatinf 
circular  columns,  walls,  pavements,  &c.,  in  all  which 
the  process  would  be  the  same  as  above  detailed. 

(119.)  ii.  Some  examples  were,  secondly,  propoMdiiT 
for  Prob.  V.  on  a  plane  parallel  to  the  Haiion  pUak  # 
The  station  line  must  now  take  place  of  the  horixoiilal;|^ 
and  be  resorted  to,  as  in  the  last  problem,  for  the  ft- nU 
uishing  points  of  all  lines  on  any  plane  parallel  tothettii 
station  plane.    (Art.  65.)     The  side  (plate  ill.  fig.  1)  P^ 
of  the  cubic  box,  together  with  its  parallel  aide  dzmt,!^ 
and  four  other  square  sides  (also  parallel)  of  the  two  cw 
boxes  to  the  right  of  it,  are  all  examples  of  planet  pfl^ 
pendicular  to  the  picture,  and  at  the  same  time  panlM 
to  the  station  plane.   Their  vanishing  line  will  be  W  V, 
(the  station  line,)  and  their  vanishing  point  will  be  €» 
the  centre  of  the  picture.  (Art.  72,  73.)    In  order  to 
the  representation  g  h  if,  let  the  line  hght  taken  aa  • 
base  ;  and  let  A  C,  gC,  be  drawn.  From  L,  the  fortbot 
extremity  of  the  perpendicular  L  C,  raised  at  the  eentn 
of  the  vanishing  line,  (Art.  27,)  lines  drawn  to  thepoiali 
d  and  e  will  intersect  the  indefinite  representations  ttt 
and /I     The  line  t/ will  then  complete  the  object:  or, 
a  line  g  N  to  N,  (the  vanishing  point  of  the  diagonal  fi^ 
and  dividing  point  of  lines  vanishing  in  C,)  will  gift  the 
point  t ;  through  which  a  parallel,  t/,  to  the  bast  «il 
answer  the  purpose.     An  example  in  the  prepantofj 
plate  for  Case  II.  (plate  vii.  fig.  1)  was  given  of  aglw 
door  surmounted  by  a  semicircular  window.     In  onkr 
to  this  representation,  the  quadrant  N  Q  2  is  sufficienk 
to  express  as  much  of  the  construction  as  is  visible  (vK 
zEtyr)  iu  the  picture.     Choose  a  point  2,  from  which 
to  begin,  according  to  Prob.  V.,   the  intended  litii 
and  angles.  (Art  99,  109,  110.)     Draw  the  base  QO. 
Make  the  angle  N  z  G,  or  N  z  Q,  equal  to  the  inteodci 
angle  with  the  base  ;  and  to  be  represented  at  the  poiit 
z  :  which  angle,  in  this  instance,  is  90?.  Then  zN,  per 
pendicular  at  the  point  z  to  the  base,  gives  the  tadiaa, 
with  which  describe  the  arc  N  Q.     Raise  the  petpn* 
dicular  C  S  (Art.  27)  equal  to  the  principal  distance^ 
at  the  centre  of  the  vanishing  line.  A  straight  linefinn 
the  dividing  point  S  to  N,  or  from  the  dividing  point 
D  to  Q,  or  from  the  dividing  point  B  to  9,  (z  g  bdflf 
made  equal  to  z  N,  or  2  Q,)  will  cut  the  indefioitc  re- 
presentation 2  C  in  the  point  r,  giving  z  r  to  reproctt 
zN.     Next  draw  parallels  to  zN,  between  the  fatM 
Q  z  and  the  are  Q  N  ;  and  from  their  points  of  intff- 
section  on  the  base,  draw  to  C  their  indefinite  represer 
tations.     Lines  from  S  to  each  corresponding  point  flf 
intersection  made  by  the  parallels  on  the  arc  QN  w31 
pro<]uce,  in  the  same  manner  as  in  former  exampkii 
the  curve  Qyr;  which,  in  order  to  receive  the  r^Eular 
divisions  z  E  and  z  y,  will  require  its  prototype  N  Q  It 
be  regularly  divided  into  such  portions,  as  that  a  liM 
S  J  shall  intersect  £  C,  the  indefinite  representation  tf 
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JE,  at  the  point  y.  Observe,  if  any  number  of  radii 
he  ilrawn  from  z  lo  the  arc  Q  J  N ;  ihat,  as  llie  radms 
z  N  is  represented  by  z  r,  so  is  r  J  represented  by  zy^ 
&e.  AlsQ  tiie  angles  made  by  these  radii  and  mea- 
sured on  the  arc  N  Q  will  l)e  represented  by  corre- 
sponding- radii  intersecting  the  curve  Qy  r.  Thus  llie 
angle  J  x  N  is  represented  by  the  angle  y  z  r ;  the  angle 
J  J  Q  by  the  angle  y  z  Q»  &c* 

Observe  also,  that  Ibe  base  Q  G,  or  Q  j,  need  not 
coincide  with  E  G  the  side  of  Ibe  picture,  but  its  place 
it  determined  by  tlial  of  the  nearest  point  2,  in  the  re- 
presentation, A  line  from  C  through  p,  will  intersect 
N  At  ttl  the  point  A-;  willi  uhich  point  us  a  new  centre, 
and  with  the  radius  k  N  (or  any  other  given  raditis) 
proceed  as  before^  and  construct  the  representation  hp 
of  the  cpiadrant  h  N. 

Tlie  learner  will  soon  perceive,  that  the  operations 
above  exemplified  are  ap])licab1e  not  only  to  circles,  and 
arcs  of  circles^  bnt  io  all  curves  wkahoever^  More 
examples  n^ed  scarcely  be  given.  If  he  is  in  the  neigh- 
bourhood of  architectural  objects,  he  cannnl  fail  lo  dis- 
cover abundant  examples  for  himself,  in  the  arches  of 
a  bridge,  of  a  gateway,  or  of  an  aqueduct,  as  well  as 
among  the  numerous  piclure*ique  specimens  to  be  col- 
lected from  colleges,  castles,  temples,  palaces,  ami  cathe- 
drals* Every  illustration,  too,  which  we  have  introduced 
respecting  lines  that  belong  to  pknes  parallel  to  the 
horizonial  plane,  may  lie  easily  converted  into  an 
example  of  similar  lines  on  planes  jjarallel  to  the  daiion 
plane.  For  this  purpose,  the  reader  need  only  substi- 
tute the  expression  station  line  for  horizontal  line ;  thus 
viewing  the  plate  under  a  different  aspect^  and  changing 
iDto  a  ground  line  (Art.  80)  what  before  was  the 
right  or  left  side  of  the  drawing,  Lines  which  before 
were  parallel  to  the  stiition  line,  wilb  under  this  new 
aspect,  appear  hijrizoutal.  Thus  the  side  1  P  of  the 
picture  (plate  \ii,  fig,  1)  being  taken  as  a  ground  line; 
ihe  boundary  of  the  round  tabic  may  be  converted  into 
lui  arch  ;  the  side  §  <&,  of  the  rectangular  picture-frame, 
into  an  occasional  base  line  parallel  to  the  new  hori- 
zontal D  B;  and  the  lines  C&  and  C^  into  indefinite 
•^presentations  on  the  ground  plane,  its  parallel 

(120.)  The  foregoing  observation  almost  supersedes 
the  necessity  of  again  giving  examples^  as  was  done  in 
Art.  97,  under  the  third  variety  of  Case  IL.,  namely,  on 
a  plane  neither  parallel  lo  ihc  horizontal ^  nor  to  the 
tialion  plane.  To  several  of  the  foregoing  figures, 
let  new  horizontal  and  station  lines  be  drawn  through 
ihe  centre  of  the  picture  ;  and  let  the  former  horizontal 
and  station  lines  be  no  longer  so  named »  but  considered 
only  in  general  as  vanishing  lines  passing  through  tht 
centre  of  the  picture^  Many  of  the  examples  already 
g^iven  will  be  thus  available.  There  are*  strictly  speak- 
ing, but  few  objects  iu  nature  that  are  perfectly  hori- 
zontal, or  perfectly  true  to  the  plunib-line;  whereas,  the 
number  of  other  vanishing  lines  is  uifiuite  which  are 
included  under  Case  II.,  and  which  form  diameters  of 
the  circle  of  vision  (Art.  11)  over  and  above  the  two 
formed  by  the  horizontal  and  station  lines.  Let  a 
etraight  line,  for  example,  be  drawn  through  ihe  centre 
C  (plate  ii.  fig,  2}  parallel  to  any  diameter  of  the  circle 
i  k  *t  t\  &e.  but  not  parallel  to  the  horizontal  or  station 
line. 

(121.)  Since  the  plane  of  the  circle  iks  t^  &c.  is  pa- 
rallel lo  ttie  plane  of  Ihe  picture,  any  straight  line  drawn 
upon  it  may  be  an  occasional  base.  (Art.  80.)  Accordingly, 
each  line  drawn  Ihrough  C  will  be  a  vanishing  line  oi'the 
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plane  containing  the  diameter  lo  which  each  line  is  pa-  of  Outtiiie 
ralleL  Thus  a  line  through  C  parallel  to  t  r,  will  be  \^*^^^^^ 
the  vanishing  line  of  the  plane  /Co;  and  similar  pa- 
rjdlels  to  kli\  s  z,  and  tm,  will  be  vanishing  line?;  to  the 
planes  k  C  w,  s  C  z,  and  i  C  m.  And  any  other  angle 
made  with  each  base  may,  by  the  foregoing  problem, 
(Art,  9S,)  be  represented  besides  the  angle  9if  here 
represented  at  7r,  and  at  the  eight  poinU  k,  s,  t,  &c.  Also 
any  other  portion  may  be  cut  otf  from  the  irMlefinite 
representation  at  71  C,  besides  the  portion  n  o. 

The  line  CQ  (plate  iii.  fig.  1)  belongs  also  to  this 
variety  of  Case  II,  The  plane  of  the  bottom  of  a  box 
inclined  to  the  horizon  will  have  CQ  for  its  vanishing 
line,  drawn  parallel  to  the  nearest  edge  of  the  bottom 
of  the  box  ;  which  line  of  tlie  edge,  being  parallel  to  the 
picture,  may  be  used  (Art.  60)  for  an  occasional  base. 
The  plane  of  its  lid  requires  a  vanishing  line  similarly 
drawn.  Moreover,  if,  according  lo  what  is  suggested 
above,  the  line  C  Q  be  substituted  for  the  horizontal, 
the  lines  II  L  and  N  V  will  furnish  abundant  examples 
as  vauisliing  lines  for  the  bottoms  and  sides  of  the  boxes  ; 
in  constructing  which,  the  operation  will  be  precisely 
similar  to  the  mode  already  given. 

In  an  introductory  illustration  of  Case  IL,  (plate  vii. 
fig,  I,)  a  portfolio  w^as  introduced,  with  lines  making 
various  angles  on  its  page  a  I  tb  with  the  base  a  &»  of 
the  plane  to  which  they  belong ;  and  with  each  olber. 
Il  seems  sufficiently  clear,  from  what  has  l>een  explained 
of  the  process  in  Problem  V.,  that  any  figure,  curvilinear 
(Art,  119)  or  rectilinear,  may  be  constructed  and  re* 
presented  at  any  point,  as  at  e,  or  at  f^  in  that  plane* 
according  to  Ihe  rules  above  laid  dr>wn  for  such  a  repre- 
sentation upon  all  planes  perpendicular  10  the  perspec- 
tive plane,  or  plane  of  the  picture*  We  have  dealt  the 
more  largely  in  explanatory  matter  to  this  and  the  fore- 
going problem,  because  the  rules  for  similar  operation 
in  Case  III.,  to  which  we  now  proceed,  will  be  foufrd,  in 
every  respect  but  one,  (Art  27,  29,  and  note  lo  Art. 
1 18,)  exactly  to  resemble  those  we  have  applied  to 
Case  IL 

CASE  IIL 

Of  planes  neither  parallel  nor  perpendicular  to  the 
perspective  plane;*  which  comprise  lliree  varieties. 

L  Planes  whose  bases  are  parallel  to  tlie  horizontal 
line. 

1 1,  Whose  bases  are  parallel  lo  the  station  line. 

IIL  Whose  bases  are  neither  parallel  to  the  horizontal 
nor  to  the  station  line. 

EuleM  and  ohttervaiions, 

(122.)  That  all  bases,  or  occasional  bases,  (Art,  20, 
21,)  of  imyphines  included  under  Cases  11,  and  III.,  are 
representations  of  lines  parallel  to  the  plane  of  the  picture. 

(123.)  That,  coijsecpiently,  the  representation  of  any 
straight  line,  of  which  the  original  is  parallel  lo  the 
plane  of  the  picture,  (Art.  80,  121,)  may  be  substituted 
as  an  occasional  base  of  t?lie  plane  to  which  t!ie  straight 
line  belongs, 

(124.)  That  all  planes  whatsoever,  which  have  bases  vy^^t 
parallel  lo  the  horizontal  line,  are  perpendicular  to  the  planes  are 
atalion  plane  and  to  its  parallels.  fjerpendkti* 

(12 J.)  That  all  planes  whatsoever,  which  have  bases  [^^^J^J^® ^ 
parallel  lo  thestiiliun  line,  are  perpendicular  to  theplaite  j^^^rnontal 
of  the  horizon  and  to  its  parallels.  planes. 

*  Otherwise  ilenoraioateJ  (ArU  34)  pkae*,  of  which  tlic  vanishing 
line  iloei  mt  pasi  ll trough  the  centre  of  the  picliire. 
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( 1 26.)  That  the  vanishing  lines  of  ail  planes  described 
under  Case  II.,  have,  in  Case  III.,  the  additional  employ- 
ment of  furnishing  central  distances  (Art.  24)  for  such 
vanishing  lines  as  belong  to  planes  inclined  to  the  picture. 
Their  graduation  (Art.  82,  88)  is  important  for  de- 
termining the  angle  made  by  such  inclined  plaBes  ifith 
the  picture,  or  with  each  other. 

(127.)  That  any  vanishing  line  included  under  Case  IL 
famishes,  in  Case  III.,  a  central  distance  to  every  other 
vanishing  line  which  crosses  it  at  right  aagks.  (AjrtM.) 
Thus  the  vanishing  line  D  M  (plate  x.  fig.  1)  passing 
through  the  centred  the  picture,  and  therefore  (Art.  24) 
inclu^  under  Case  II.,  is  used  for  the  respective  cen- 
tral distances  of  the  vanishing  lines  which  cross  it  per- 
pendicnlariy  at  the  points  D,  R,  Q,  and  M.  Again,  the 
vanishing  line  II  T,  (plate  viii.  fig.  1,)  produced  both 
ways  to  the  required  extent,  contains  on  either  side  of 
the  centre  T  of  the  picture,  the  eentral  distances  T  X, 
T  X  X,  T  X  X  X,  &c.  of  seventeen  vanishing  lines,  eaeh 
belonging  to  the  plane  of  the  fifont  piece  of  a  step  in  the 
spiral  staircase. 

(128.)  That  in  general  it  is  to  ))e  observed  of  Case 
III. ;  whatever  operation  was  performed  in  Case  II.  by 
a  substitution  of  some  line  equal  to  the  principal  dis- 
tance will,  in  Case  III.,  be  effected  by  the  si^bstitute  for 
the  direct  distance.  (Art  25,  29.) 

(129.)  Also  that  the  operation  to  find  the  vanishisf 
points  or  the  dividing  points  for  any  angles,  or  fbr  any 
indefinite  representations  belonging  to  planes  under 
Case  III.,  is,  in  all  other  respects,  a  similar  process  to 
that  under  Case  II.,  except  that  the  direct  distance,  or  its 
substitute,  must  invariably  be  employed.  (Art.  25.) 

(130.)  That  as,  in  Case  II.,  a  perpendicular  must  be 
raised  at  the  centre  (Art.  27,  28,  29)  of  any  vanishing 
line,  for  determining  the  vanishing  point  of  any  line  or 
lines  according  to  tl^  angle  made  by  them  at  the  base, 
or  made  with  each  other ;  (see  Prob.  III.,  IV.,  and  V.) 
BO  in  Case  III.,  a  perpendicular  most  similariy  be  raised; 
but  it  must  no  longer  equal  the  principal  distance,  it 
must  here  equal  the  direct  distance. 

(131.)  That  as,  in  Case  II.,  divisions  into  degrees 
numbered  on  each  vanishing  line  (Art.  82)  were  made 
by  radials  drawn  to  meet  it  from  the  furthest  extremity 
of  a  perpendicular  which  was  equal  to  the  principal  dis- 
tance, and  which  was  raised  at  the  centre  of  the  vanish- 
ing line  :  so  these  divisions,  in  Case  III.,  may  be  simi- 
larly graduated ;  but  the  perpendicular  required  for  this 
preparation  of  the  perspective  plane  must,  in  Case  III., 
equal  the  direct  distance. 

(132.)  That  as,  in  Case  II.,  portions  of  the  above- 
named  radials  are  cut  off  by  tlie  vanishing  line ;  and 
each  point  of  their  contact  with  that  line  is  the  vanishing 
point  of  all  indefinite  representations  of  paralleh*,  some 
one  at  least  of  which  belongs  to  the  plane  vanishing  in 
that  line :  (Art.  7<i :)  so  in  Case  III.,  similar  points  will 
be  obtained  for  similar  uses. 

(133.)  That  as,  in  Case  II.,  the  portions  cut  off  firom 
the  above-named  radials  are  equal  to  and  measure  the 
interval  between  the  vanishing  and  dividing  point  of 
each  indefinite  representation,  (which  interval  is  mea- 
sured from  each  vanishing  point  along  the  vanishing 
line  on  the   side   nearest  the  perpendicular  :*)   so,   in 


Case  III.,  each  dividing  point  is  sinularly  ibimd  in  cadi  or 
respective  vanishing  line ;  but  the  perpendicular  at  its  ^ 
centre  must,  in  Case  III.,  equal  the  direct  distance. 

( 134.)  That  accordingly,  the  interval  between  80°  and 
S0°  measured  (plate  vii.  fig.  1  and  2)  on  eadi  dde  of 
the  centre  of  the  vanishing  line,  and  also  the  interval 
between  that  centre  and  the  point  marked  45^  each  vray; 


*.  See  Art.  101  and  plate  ix.  fi^.  1,  where  the  interval  O  S  is  equal 
to  the  radial  O  m  or  O  M,  and  ib  measured  along  the  vanishuig 
line  OR,  in  a  diveetion  fxtmi  thepoint  O  tonvdi  the  perpendicular 


(which  intervals  in  Case  II.  were  equal  to  the  prifl 
distance,)  must,  in  Case  HI.,  be  made  equal  to  tm  direct 
distance ;  and  the  lUviding  points  (Art  65)  dependiiy 
on  diose  as  en  other  intervals,  will  be  legiJatcd  in 
every  instance  by  tiiem.  Thos,  to  take  the  first  of  thsK 
iniMances  : 

Hie  dividing  point  of  fines,  malnng  M^  vrith 
base,  and  which  therefore  vank^  -at  the  point 
80®  (Art.  94)  on  their  vanishing  line ;  will  be 
pointy  marked  also  30^  (Art  118)  on  the  opposite  «de 
of  the  centre  of  that  vanishing  line.  {Phitcvn.  fig.  I  nd 
2,  and  plate  x.  fig.  1.)     Again,  in  the  next  rnf^mwe. 

The  dividing  point  of  lines  which  malEe  90  fltgim 
with,  or  tt^pnatntperpendiculan  to  any  base,  (and  eooK- 
quently  vuiish  at  the  centre  of  the  vanisMw  line,)  ii  a 
point  on  each  side  cf  that  centre  marked  4^,  (pbte  ifL 
and  X.)  where  adrele,  having  that  centre,  and  the  prin- 
cipal or  direct  distance  (as  the  case  may  be)  for  nfint, 
cuts  the  vanishing  line. 

<1SS.)  That  the  dividing  point  of  lines,  Tejneaeodng 
jmraUeU  to  the  base  of  any  plane,  is  the  eentre  of  Ae 
vanishing  line  of  that  plane.  (Art.  86.)  CoBMqnently, 
as  in  Case  II.,  the  dividing  point  of  such  fines  was  hi 
the  centre  of  thdr  vanishing  line,  viz.  the  eentre  of  the 
picture :  so,  in  Case  III.,  the  <!Uviding  point  ef  soA 
parallels  to  the  base  will  be  the  eentre  of  tlie  vamsUng 
line  of  the  plane  to  which  that  base  belongs;  tboo^nt 
longer  the  centre  of  the  picture. 

(196.)  That  a  difference  is  to  be  noticed  betimn 
the  graduation  of  vanishing  lines  in  Case  II.  irom  fiiit 
of  those  in  Case  III.  It  is  a  work,  in  Case  III.,  of  nme- 
what  greater  complexity.  Ewry  vanishing  fine  odt 
passing  through  the  centre  of  the  pictnre  most  be  sepa- 
rately graduated ;  i.  t.  must,  in  its  graduation,  cmiespcnl 
to  every  change  of  the  central  or  direct  cfistanee.  BbI 
when  any  number  of  central  distances  are  equal  in  iei^ 
each  to  each,  the  vanishing  lines  they  belong  to  will  te 
graduated  alike. 

(137.)  That  every  vanishing  line,  as  has  heen  seen  (U 
by  the  experiment  of  the  piece  of  card,  (Art  Sf,)  h«i  Jj 
one  plane  vanishing  in  it,  which   never  presents  any^^ 
other  appearance  to  the  spectator  but'  thnt  of  a  itra^^  ]gM 
line.     It  is  the  plane,  which,  produced  to  meet  his  ere, 
contains  in  Case  IL  the  principal  dbtance  ;  in  Casein* 
the  direct  distance.     The  vanishing  and  base  lines  of 
stich  a  plane  are  always  one  and  the  same  line.  (Art.  66^ 
69.) 

(186.)  That  to  find  the  centre  of  any  vanishmg  fe  Hm 
not  passing  through  the  centre  of  the  picture,  ^***^*5f 
perpendicular  (rf2.  the  central  distance.  Art  24)  P^fSJI 
be  drawn  to  the  vanishing  line  from  the  principal  pciat;^ 
or,  with  the  principal  point  as  a  centre,  an  arc  may  beiM 
drawn  cutting  out  of  the  vanishing  fine  a  portion,  wliick 
will  be  the  chord  cf  the  arc.     That  chord  bisected  wiB 
give  at  Its  point  of  bisection  the  centre  of  the  vanishm( 
line.     Thus,  N  O  (plate  x.  fig.  1)  is  a  chord  of  an  sie 
of  the  circle  of  vision.     Bisect  N  O  in  R.     R  will  be  the 
centre  of  the  vanishing  line.     Again,  with  the  centre  C, 
describe  an  arc  cutting  out,  any  where,  a  portion  firom  the 
vanishing  fine  Gl,  situated  ont  of  the  circle  of  visioa. 
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Bhed  the  chord  so  cut  oflT.     The  point  of  biaecticm  M 
*  "frill  be  the  centre  of  the  vaiiishinpf  line  Gl. 

(139.)  That  the  principal  distioice  is  a  mean  propor- 
tional between  any  two  central  distances,  expressinc;'  to* 
pether  the  sum  of  90^  in  the  nmount  of  their  p^radua- 
tions  ;  and  if  the  two  ninishin^  lines  be  parallel,  the 
centre  of  the  vanishing  line  of  one  plane  is  the  vanishing 
point  of  all  lines  perpendicular  to  the  other  plane.  For 
CMTOple^  the  prindiial  distance  CA  (plate  x,  fig,  1)  is 
a  mean  proportional  between  the  central  distances  C  B 
marked  30^  and  C  K  60^  t  and  (their  x-anishing  lines  E  B 
and  K  I  being  parallel  to  each  other)  K  60  will  be  the 
lanishing  point  of  all  perpendiculars  to  any  plane, 
T&nishing  like  the  plane  of  the  ship's  deck,  in  E  B  ;  B 
the  vanishin^r-  point  of  all  perpendicttlors  to  a  plane 
vanishing  in  KI, 

(140.)  That  out  of  any  number  of  lines  which  are 
parallel  to  each  other,  and  which  therefore  vanish  in  the 
some  point,  (Art.  76^  132,)  any  two  may  belong  to  a 
plane  vanishing-  differently  from  that  of  any  of  the  rest ; 
but  the  common  vanii^liing  point  of  all  the  parallels  will 
be  the  common  point  of  intersection  of  the  separate 
vanishing  lines  belonging*  respectively,  to  each  plane. 
Thus  the  point  P  (plate  ii.  fig,  3)  is  the  point  of  inter- 
section for  the  (bur  vanishing  lines  of  the  planes  to 
which  the  several  parallel  lines,  vanislring  at  that  pointy 
belong ;  namely,  for  the 
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(141.)  That  an  original  plane,  considered  in  relation 
to  any  other  original  plane,  mast  be  either,  1st,  par^illel 
to  it,  in  which  state  it  has  been  already  noticed :  (Art. 
65 :)  or,  2diy,  must  intersect  it,  in  which  state  it  has 
been  only  partially  noticed :  i,  c,  only  under  Cases  I. 
and  II. 

1.  One  plane  we  have  seen  parallel  to  the  picture, 
and  the  other  perpendicular  to  the  |iieture :  in  which 
drcumstanees  the  line  of  ijtiersection  of  the  two  original 
p1ane9  is  always  parallel  to  the  base  and  vanishing  line 
of  one  of  them,  Ex.  gr.  The  intersections  mf,  eg^pr, 
j  k^  o#,  zi\  (plate  iii.  fig.  1,)  made  by  planes  of  the 
clsisa  just  stated,  are  pai'allel  to  II  L,  the  vanishing^  line. 
Almost  all  our  plates  on  outline  supply  similar  examples. 
Or,  we  have  seen 

2.  Both  planes  j>erpendicular,  as  in  Case  I-,  to  the 
picture  ;  in  which  case  the  vanishing  lines  cross  cacti 
other  at  the  centre  of  the  picture,  which  thus  becomes 
the  vanishhig  point  of  the  line  of  inhnevlion  ;  (Art. 
145;)  imd  is  the  point  at  which  the  actual  angle  made 
by  the  one  plane  with  the  other,  is  always  formed  by 
their  two  vanishing  lines.  &;  ^r.  The  line  of  inter- 
section, n  o  (plate  ii.  fig.  2,)  of  any  two  of  the  four 
planes  (perpendicular  to  the  picture)  vanishes  in  tlie 
centre  C  of  the  picture  ;  and  the  angle  made  by  any  two 
of  the  planes  with  each  other,  is  to  be  found  by  draw- 
ing, through  C,  their  tw^o  vanishing  lines  :  or  by  drawing 
al  71  or  0,  or  at  any  point  in  the  line  of  iutcrsection^  tlieir 
two  bases.  The  latter,  in  this  example,  are  already  drawn. 
Other  ways  of  intersection  now  present  themselves.  But, 
respecting  the  laws  of  intersection,  observe,  generally, 

(142.)  That  when  only  one  of  two  intersecting  origi- 
nal planes  has  a  vanishing  line,  the  line  of  intersection 
ia  parallel  to  thai  line  or  to  the  corresponding  base* 

*  Petpendiojlax  at  F,  to  P  C^  iti  ceatril  diitaoce. 


(Art.  55»  66.)     Thtis,  K  S,  (plate  v.  fi^.  1,)  the  inte©  Of  Outline. 
seel  ion  of  the   plane  of  X  N  Q,  or  of  U  V,   with   th    ^^-■'"v-^-^ 
pjoiind  plane,  (Art.  45,  46,)  is  parallel  to  the  base  I  K  ^,°^|}^^ 
of  the  g^round  plane.     Also  another  parallel  to  I  K,  in  thJothcrin- 
the  same  diaprram,  is  it ^  i  i  beingr  another  intersection  diucd to, 
by  another  plane  also  parallel  to  the  picture.  Here  one  of  the  ijicture. 
the  two  planes  is  parallel,  and  the  other  perpendicular 
to  the  jjerspective  plane  ;  and  our  examples  are  drawn 
ikwn   Cases  I,  and  1 1.      Next,  tor   an   example    that 
refers  to  Case  III. ;  d  h^  (plate  iii.  fig'.  1,)  ptirallelto  the 
vanishing  line  V  R,  represents  the  intersection   of  the 
plane  a  b  hd  with   the  plane  dhge.     Here  one  of  the 
two  planes   is   parallel   to,  the  other   inclined  to,  the 
picture. 

(143.)  That  when  the  vanishing  lines  or  bases  of  Vanish lii|r 
any  two  intersecting^  original  planes  are  parallel,  their  lintis  piuS* 
line    of  intersection  will  form  another  parallel.     Thus  1*^1-    ^pth 
the  base  and  vanishinir  line  of  the  plane  Iknm  (plate  n.  ^^^^H^'  ' 
fig".  1,  No.  L)  are  parallel  to  the  base  and  vanishing^  line  ^\^^  luctuivr 
of  the   plane  ofnnp.     O  I,  the  vanishing-  line  of  the  or  oa<j  pei^ 
former,  is  parallel  to  0  F,   the  vanishing  line  of  the  pendicular 
latter.     Agreeably,  therefore,  to  this  nde,  the  line  m  n,  ^^l*****. 
of  their  intersection,  is  parallel  to  G  I,  or  to  Q  F,  or  to  ^^i^j^^x  to 
their  corresponding  bases.     Also  d  A,  (plate  iii,  frg,  1,)  tlie picture* 
the  intersection  of  the  pfsnes  dabh,  dit  Ih.andd  z  ih^ 
or  of  any   two  of  them,  is  parallel  to  their  respective 
vanishing  lines  at  Z,  C,  and  V,  through  which  points 
their  respective  centres  are  joined  lyy  a  line  Z  V  passing 
through  the  centre  o^  the  picture.     For  it  invariably 
follows, 

(144.)  That  when  any  two  Tanishitig  lines  (such  as 
described  in  Art.  143)  arc  parallel  to  each  other;  a  line 
per])entlicular  to  both,  and  joining  their  centres^  will 
pass  through  the  centre  of  the  picture  or  principal  point. 
ObsenT,  fitrther, 

(145.)  That  when  any  two  vanishing  lines,  or  any  Vanishing 
two  bases,  intersect  each  other,  the  planes  to  which  they  lines  not 
respectively  belong  must  also  intersect  each  other;  and  Win^jpa- 
the  line  of  their  intersection  wiU  vanuh   at  the  point  ^^^]y  ' 
where  the  two  vanishins;  tines  med.^     Thus,  the  centre  onufersec- 
of  the  vanishing  line  of  any  given  plane  is  also  found  to  tiimvjw. 
be  the  vanishing  point  of  all  intersections  made  with  the  tiisln»,  and 
given  plane  by  a  plane  perpendicular  to  the  picture,  where. 

(146.)  That  for  the  purpose  of  determining  the  angle 
made  by  two  intersecting  planes  with  each  other,  the 
vanishing  line,  in  most  instances,  must  be  found  of  a 
plane,  which  we  propose  to  call  the  plane  of  measin^. 
The  plane  of  measui^  is  a  plane  perpendicular  to  arry  jj^g  of 
two  inlersectirt^  planes^  which  crosses  perpendicularly  measure, 
their  line  of  intersection  ami  contains  the  two  lines 
measuring  the  angle  of  their  inclination  to  each  other. 

(147.)  That  when  any  two  original  planes  of  the  class  KMuAsiiro- 
mentioned  in  Article  14!,  No.  2.  intersect  each  other,  the  mentoftha 
angle  made  by  them  with  each  other  is  measured  on  the  »"ff''?  madd 
plane  of  the  picture,  which  is  itself,  in  such  instances,  the  ^fj^fj^^j^^*^ 
plane  of  measure,  being  pcrpendicnlnr  to  them  both.        ^j^j^  ^^^^  * 

(148.)  That  when  any  two  of  the  class  mentioned  in  otlu-rwhosd 
Art.  143  Intersect  each  other,  the  angle  made  by  them  vani.<hiug  - 
with  each  other  is  measured  on  the  central  distance  of  the  h^*'*  »;•» 

*  Since  any  one  and  the  siune  vanishing;  point  nnmy  belong  to  an 
infinite  tmmb«r  of  vanishing  lines ;  and,  consequently,  any  one  tuid 
the  same  inditEnitt;  representation  to  an  iuBiiite  immtiCT  of  planes: 
tlierdfore,  in  most  cases  two  vanishing  pointHat  hvisi  mubt  be  founr], 
in  ord«r  to  determine  whatever  plane  is  common  to  or  contains  tlie 
twa  lines  Tanishin^  in  those  pointji.  (Art,  3L)  But  in  cnse  only 
one  point  bo  ^veo ;  then  the  angle  of  inclination  to  tho  pictiif«  must 
also  Us  given,  made  by  &b  plane  thftt  contaiot  tho  original  lino 
f  fuuAbiug  iu  the  giTi^ii  point*  See  Prinb,  IX. 
3x2 
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2.  Measure- 
ment of  this 
angle  when 
the  Tanish- 
ing  lines 
areiio/ pa- 
nOlel. 


3.  Measure- 
ment when 
one  of  the 
two  pUines 
has  no  vs^ 
nishing 
line. 


YaikiBhing  Hiie  (graduated  as  in  Case  IL  Art  126)  of 
one  or  both  planes ;  which  central  distance,  it  will  be 
seen,  is  part  of  the  vanishing  line  of  the  plane  of  mea- 
sure.    Tliis  measurement  may  happen  in  three  ways. 

1.  If  one  of  the  parallel  vanishing  lines  pass  through 
the  centre  of  the  picture,  the  angle  so  measured  is  that 
contained  between  the  direct  and  the  principal  distanca. 
Thus  the  vanishing  line  G I  (plate  x.  fig.  1)  is  parallel  to 
U  C,  the  horizontal  line.  Its  central  distance  C  M  is 
marked  55^  to  express  the  angle  C  H  M  contained  be- 
tween M  H  the  direct,  and  H  C  the  principal  distance. 
Consequently,  the  plane  of  which  G I  is  the  vanishing 
line  is  found  to  make  an  angle  of  55  degrees  with  the 
plane  of  the  horizon. 

2.  If  neither  of  the  two  parallel  vanishing  lines  pass 
through  the  centre  of  the  picture,  and  they  arc  situated 
on  different  sides  of  that  centre ;  the  angle  made  by  their 
two  planes  with  each  other  is  the  sum  of  the  angles  gra- 
duated on  their  two  central  distances.  It  is  the  angle 
contained  between  their  two  direct  distances.  Thus  the 
last-mentioned  vanishing  line  G I  has  its  central  distance 
graduated  55°:  that  of  the  vanishing  hue  N  O,  on  the 
other  side  of  the  centre  of  the  picture,  has  its  central  dis- 
tance marked  25^  Consequently,  the  original  plane  of 
G I  makes  with  the  original  plane  of  N  O  an  inclination 
of  55°  -f  25°,  or  80  degrees,  being  the  angle  contained 
between  R  H  and  H  M,  the  two  direct  distances. 

3.  If  these  two  parallel  vanishing  lines  lie  on  the 
same  side  of  the  centre  of  the  picture,  the  angle  of  their 
inclination  to  each  other  is  expressed  by  the  difference 
of  the  numbers  graduated  at  the  extremity  of  their  two 
central  distances.  It  is  the  angle  contained  as  before 
described,  between  their  direct  distances.  Thus,  the 
vanishing  line  P  D  has  a  central  distance  expressing  35 
degrees ;  the  vanishing  line  N  O  a  central  distance  ex- 
pressing 25  degrees.  Consequently,  the  original  plane 
of  PD  makes  with  the  original  plane  of  N  O  35° -25°, 
or  10  degrees :  being  the  angle  R  L  D  contained  be- 
tween L  R  and  L  D,  the  two  direct  distances. 

A  line  then  (the  vanishing  line  of  the  plane  of  mea- 
sure Art.  1 46)  being  drawn  through  the  centre  of  the 
picture,  joining  the  centres  of  any  two  vanishing  lines : 
the  angle  made  by  their  two  original  planes  with  each 
other  is  obtained  by  the  sum  or  difference  of  the  degrees 
marked  at  their  ceniral  distances. 

(149.)  That  in  every  remaining  case  for  ascertaining 
or  representing  the  angle  made  by  one  original  piano 
with  another,  the  vanishing  line  of  the  plane  of  measure 
no  longer  passes,  as  in  the  above  three  examples,  (Art. 
148,)  through  the  centre  of  the  picture ;  but  (the  point 
being  once  determined  where  the  vanishing  lines  of  the 
two  intersecting  planes  meet)  a  third  vanishing  line 
is  found,  as  will  be  seen  in  Prob.  VIII.,  to  which  all 
lines  drawn  from  that  point  shall  represent  perpendi- 
culars. This  third  line  is  the  vanishing  hne  of  the  plane 
of  measure.  (Art.  182.) 

(150.)  That  the  vanishing  line  of  the  plane  of  mea- 
sure being  graduated  according  to  Case  III.  will  express, 
at  the  points  where  it  is  crossed  by  the  two  vanishing 
lines  of  two  intersecting  planes,  the  angle  of  their  inclina- 
tion to  each  other. 

(151.)  That  when  only  one  of  two  intersecting  planes 
has  a  vanishing  line,  the  angle  made  by  the  planes  with 
ejich  other  is  the  same  angle  made  by  that  one  plane 
with  the  plane  of  the  picture. 

(152.)  That  to  find  the  angle  made  by  any  plane 
with  the  plane  of  the  picture,  observe  the  number  of 


degrees  marked  on  the  central  distanoe  of  its  Tamshing  Of 
line.  The  complement  of  that  number  to  90^,  is  the  v« 
angle  sought.  It  is,  universally,  the  angie  ooniainedM 
between  the  central  and  the  direct  distance.  "* 

For  example,  peri)endicular  lines  crossii^  the  hori-  ^ 
zontal  line   in  the  points  marked  10°,  20^  30°,  &c,  bi 
(plate  vii.  fig.  2,)  are  the  respective  vanishing  lines  of  ni 
planes  which  make  the  complements  of  those  angles  of 
10°,  20°,  30°  with  the  plane  of  the  picture,  and  which 
have  their  bases  parallel  to  the  station  line. 

Also  perpendicular  Unes  crossing  in  like  manner  the 
station  line  in  points  marked  10°,  20°,  30^,  &c.,  (plate 
vii.  and  x.)  are,  in  like  manner,  the  respective  vanishing 
lines  of  planes  which  make  the  complements  of  those 
angles  10°,  20°,  30^,  &c.  with  the  perspective  [plane,  but 
which  have  their  bases  parallel  to  the  horizontal  Hue 
Thus  the  planC;  of  which  G I  (plate  x.  fig.  1)  is  the 
vanishing  line,  makes  an  angle  of  55°  with  the  plane  of 
the  horizon,  and  makes,  consequently,  35^  the  oomple- 
ment  of  55,  (viz.  the  angle  C  M  L,  or  C  M  H,)  with  the 
plane  of  the  picture. 

(153.)  That  all  planes  whatsoever,  whatever  be  the  hik 
direction  of  their  phases  or  vanishing  lines,  are  perpeadi-p"* 
cular  to  any  plane  of  which  the  vanishing  line  contUM^T^ 
their  central  distances.  As  examples  to  this  rule,  see  J^, 
Articles  124  and  125.  ni 

(154.)  That  when  the  graduations  of  anytwooen^  w^' 
distances,  situated  in  the  same  line,  amount  to  90  de-  7"^ 
grees :  in  other  words,  when  any  two  direct  distaiioes  J^* 
are  perpendicular  to  each  other :  their  extreme  points  ^p 
will  be  the  centres  of  two  remarkable  vanishing  fines,  piidb 
One  extreme,  or  centre,  will  be  the  vanishing  point  of  l»ij 
all  perpendiculars  to  the  plane  of  whose  vanishing  line  ^ 
the  other  extreme  point  is  centre.     (Art.  139.)  ^ 

(155.)  That  when  three  original  planes  are  perpen- 
dicular each  to  each,  any  one  of  the  three  becomes  a 
plane  of  measare  to  the  other  two.  For  example^ 
(plate  vi.  fig.  2,) 

fA)   meosures  the   fB)     .  ,    *     fC. 

The  plane  {  B  >   angle   made  \  A  \  ^'\"  ^^^  iC. 

IcJ   by  the  plane  \a\     P^^'*^    1b. 

A  recapitulation  may  here  be  usefiil,  and  a  refereiiee,lheaW 
such  as  was  given  in  Art.  34,  to  a  general  explanatoiy  "J^ f* 
figure.    (Plate  vi.  fig.  3.)  Jol 

C  the  centre  of  the  picture  ;   C  F  principal  distance ;  ^|^ 
C  D  and  C  A  central  distances ;  D  F  and  F  A  direct  dis- 
tances. 

g  k.  Vanishing  line  of  the  planes  of  tu  and  y  r, 
making  with  the  picture  the  angle  CDF.    (Art.  152.) 

hj.  Vanishing  line  of  the  plane  of  y  &,  making  with 
the  picture  the  angle  C  a  F.  (Art  152.) 

WCF] 

h  aj     ^parallel  vanishing  lines.  (Art.  143, 147, 148.) 

qdk    j 

y  0.  Intersection  of  two  planes  y  &  and  y  r,  both  in- 
clined to  the  picture.  It  is  parallel  to  their  vanishuof 
lines  W  F  and  q  k.  (Art.  143.) 

s  t.  Intersection  of  the  plane  t  n,  perpendicular  to  the 
picture,  cutting  the  plane  tv.  It  is  parallel  to  their 
vanishing  lines  W  F  and  qk.  (Art.  143.) 

CO.  Intersection  of  a  plane  parallel  to  the  picture 
cutting  the  plane y  r.  It  is  parallel  to  qk,  the  vamsh- 
ing  line  ofyr.  (Art.  142.) 

a  b.  Vanishing  line  of  a  plane,  as  e  ^,  perpendicular 
to  the  picture,  and  also  perpendicular  to  all  planes 
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whose  vanisiiiu^  Hues,  like  hj  and  qk^  cross  a 6  at  right 
angles  :  a  &  is  here  the  vanishing  line  of  the  plane  of 
measure,    (4rt  ltJ7,  144,  146  ) 

ip.  Intersection  of  the  planes  y  &  ami  eg.  It  \ti- 
nishes  at  cr,  the  point  where  the  two  vanishing  lines 
meet,  (Art.  145.) 

W  zm\A  im.  Intersections  of  two  parallel  planes  f  t> 
and  y  r  with  the  plane  eg.  Each  intersection  vanishes 
at  D  where  ^  b  meets  anci  crosses  q  k.  {Ibid.) 

tax.  Intersection  of  ihe  plane  I  n  with  the  plane  eg. 
It  vanishes  at  the  point  C  where  their  two  vanisliing 
lines  a  b  and  W  F  meet.   (Art.  141,  2, ;  and  Mb.) 

p  f  TO,  Representation  of  the  ang^le  made  by  t!ie  two 
planes  y  &  and  y  r  (both  inclined  to  the  picture)  with 
each  otiier.  It  represents  the  orig-inal  an^le  ccmtairied 
between  the  two  direct  distance?^  of  tlieir  respective 
vanishing  lines^  viz.  the  angle  a  F  D  graduated  on  the 
TBiiishing  line  a  6  of  the  plane  of  measure.  (Art.  93, 
106,143) 

T  w  2.  Representation  of  the  angle  made  by  the  plane 
in  (perpendicular  to  the  picture)  with  the  plane  ^u 
inclined  to  the  picture.  It  represents  the  original  angle 
contained  between  the  direct  and  the  principal  distance^ 
vis,  the  angle  CF  D  aii  graduated  on  ab,  {Ibid,) 

PnOBLEM  VI. 

To  prepare  the  perspective  plane  for  Cajic  II F.  viz.  ihe 
oOJe  of  planes  indined  to  the  plane  of  the  picture, 

(156)  Hitherto  our  outlines  have  extended  to  the 
delineation  uf  but  a  very  few  chauges  and  peculiarities 
m  the  appearance  of  objects.  We  have  consitlercd  in- 
deed, and  have  exemplified  at  large,  some  useful  methcMls 
of  drawing  varieties  of  form  as  they  would  appear  to  the 
eye,  (hke  partitions  upon  a  map,  or  like  the  lines  of  a 
chessboard,)  on  original  plane  surfaces;  but  our  inquiry 
has  been  limited  to  only  a  small  part  even  of  these  :  as 
1.  to  tntch  pianes  as  directly  face  the  spectator^  and  are 
parallel  to  his  circle  of  vision  ;  2.  io  such  planes  as  make 
right  angles  with  the  plane  of  that  circle.  We  now 
come,  thirdly,  to  a  division  of  our  subject  by  far  the 
ibllest  and  most  satisfactory;  which  ought  lo  include 
every  remaining  requisite  tor  perspective ;  and  which 
refers  to  every  possible  position  of  planes  not  remarked 
upon  in  our  preceding  inquiries. 

It  will  have  been  observable  how  very  sparingly,  in 
our  foregoing  endeavours,  we  have  touched  upon  the 
representation  of  solid  figures  ;  whereas  this  latter  part 
of  the  subject  contains  all  that  connects  the  Art  witli  the 
reaJities  of  Nature  :  and  we  need  not  say,  without  such 
a  connection,  how  usele&s  would  be  our  labour.  A 
solid,  in  our  Article  on  GEOMETftv,  l>ook  L  p.  313,  is 
defined  to  be  *^  a  body  com[m.sed  tinder  three  dimen- 
sions, length,  breadth,  and  thickness/'  To  delineate, 
therefore,  "*  length  and  breadtli'*  only,  without  "  thick- 
ness/* would  be  as  unpardonable  in  the  delineator »  as  it 
would  be  in  the  Geometrician  to  stop  short  in  his  cal- 
culations, at  the  measurement  of  superficies  merely, 
without  regard  to  solid  cubic  contents. 
k  But  our  notice  of  solid  figures  has,  of  necessity,  been 
confined.  We  could,  as  yet,  do  nothinf*;  more  than  re* 
present  correctly  a  cul>e  or  parallelo|>iped,  of  which  two 
sides  woukl  be  parallel  (as  in  Case  I,)  to  the  picture  or 
perspective  jjlane  ;  and  the  other  four  sides  perpen- 
dicular (as  in  Case  II.)  to  the  picture.  Opportunity 
now  occurs    for   representing,  in    the  sides  of   such 


fig^ires,  each  pair  of  parallel  planes  as  makina^  a  sepa-  Of  Ouflfnci 
rate  ang:Ie  of  inclination  with  the  plane  of  the  picture.  ^*— -v— ^^ 
Nor  need  the  student  confine  his  oi>erations  to   regular 
solid  fig^ures.     He  will  find,  that  he  may  pursue  satis- Tlie  sub- 
factorily  to  any  extent  which   his  curiosity  and  his  Ic'i- j«.'ct  iidmita 
sure  may  combine  to  encourag:c,  and  very  much  further  ^  ^^'^'^ 
than  our  limits  would   permit  us  either  lo  lead  or  to  [f  "^''*' * 
tollow   hmi,   this  mleresting  study  :  and   may  ascertain  Hals  for  it 
with  periect  trutli  and  correctness,  the  rcj  resentalions  of  are  limited 
solid  forms  as  well  in  the  nicest  complex,  as  in  the  most  *!^  atri»i^;lit 
irrejridar  of  their  combinations.  Imes  aud 

(157.)  In  this,  however,  and  in  every  application  f^ceil 
of  perapective  mles,  it  must  always  be  understood  that 
the  materials  for  construction  are  straight  lines  and 
plane  surfaces.  The  only  solid  fi|riire  that  can  be 
delineated  without  the  inter\ention  of  straiorlit  lines  is  the 
sphere.*  And,  althoug-h  it  were  much  to  be  desired,  for 
the  convenience  of  artists,  that  some  instrument  equally 
manap:eable  and  simple  with  the  common  compasses  were 
invented  to  expedite  the  prtjccss  universally  of  curvili' 
near  pri*jection;t  we  must  rest  at  present  satisfied  with 
regnrdiuf^  solids  in  j^eneral  as  bodies  to  be  represented 
within  any  number  (not  less  than  four)  of  intersecting 
planes,  whose  intersections  with  each  other  at  the  edge 
of  its  visible  surface,  or  "disk,"  to  borrow  a  term  from 
Astronomy,  constitute  the  lines  and  boundaries  com- 
prising the  object.  A  reference  to  our  Plates  on  Crys- 
tallography may  show  the  propriety  of  this  definition, 
and  will  exemplify  to  the  eye  of  the  reader  a  series  of 
outhnes  under  great  diversities  of  configuration  formed 
by  the  intersection  of  j^Iane  surfaces  inclined  at  various 
angles  (all  of  which  are  distinctly  calculable)  to  each 
other.  See  also  the  Article  Bodies  (reo-idar)  of  our 
Lexicon,  and  plate  xv.  Miscellanies. 

(158.)  An  opportunity  here  occurs  (before  we  un- j^fumher  of 
dertake   the   immediate  business  of   this  problem)   of  vaaiiihiug 
remarking  upon  the  number  of  vanishing  lines  which  li"y*  ^^ 
belouff  to  the  representation   of  any  mven  rectilinear  1^'^^*^  ^^^ 
solid.     It  is  equal  to  the  number  of  plane  sides  con- j^^^  ^  g^^^^ 
tained  by  the  solid  body,  in  al!  instances  where  no  two  figuw* 
sides  are  parallel  to  each  other,  nor  any  one  of  the  sides 
parallel   to  the  picture.     But  in  every  other  instance, 
whatever  number  of  sides  are  parallel  to  each  other  will 
have  but  one  vanishing  line,  (Art,  65,)  and  whatever 
number  of  sides  are  parallel  to  the  picture  must  be  left 
out  of  the  calculation,     (Art.  67.)      Reckoning  first, 
therefore,  the   number  of  sides  in  any  solid ;    deduct 
from  it  the  number  of  parallels  to  any  side,  and  like- 

*  Every  sc»dion  of  a  spheru  made  l>y  a  plane  is  &  circle.  See 
boQk  ]£.  p.  3f}2,  of  our  Article  on  GEouETai .  Iii  dehnentm^  any 
f.pheu',  a  piano  is  to  ha  conceived  as  posFiing  tlxruu^h  iU  c«atra 
parallel  to  the  ptuae  of  the  picture.  The  sectiou  so  fonatid  will  be  a 
^reat  cirdt%  of  whicb  any  rodiuii  may  be  selected  and  used  as  &buc, 
fur  the  puqiose  of  deUneatiug  iu  pi*r»pective  my  other  similai  section. 
And  whatever  radius  may  bu  so  selected,  is  to  be  i^fi^rJed  eui  the 
hixm  either  of  a  y\&o^  whose  vanishing  line  (according  to  Case  II.) 
]iiL5S4*ii  through  the  principal  point  aa  its  centre  :  or  passes  (according 
ti>  Ciis«  III.)  through  any  other  point  as  its  centre.  Thus  may  any 
requirod  number  of  curves,  representing  meridian*^  or  other  great 
circkSi  be  drawn. 

f  The  DLunber  and  mMltiplicityof  cun'es,  itioro  particuliKrIy  in  the 
application  of  }w,rii{>c;ctivo  to  subjects  of  iV'<*tvi/  ArchUccture^  as  trell 
as  (o  tfacery  and  fretwork  in  ornamented  buildings,  and  to  the  deli 
neation  ot  anau/eft,  vo/utesj  cornice* ^  &c.,  not  to  nuintion  (he  jwrspec- 
tive  projection  of  even  the  moirt  ordinary  fonni  in  wheel wurk,  and  in 
the  curvitiires  of  machinery  geneniUy,  would  provide  ujsefid  itiatter 
for  a  iepamte  treatute.  Tlje  reader  will  find  in  our  Leiticon,  uiitler 
the  word  DuAWiNa  iNSTRuuEWTi,  a  notice  of  some  meclianic  hcl|>s 
for  outline  in  persp.H:tive,  wliich  have  proved  Iii[^hly  creditable  to 
the  ingtuuity,  skiU^  oud  science  of  the  iurentorB* 
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An  example 
of  the  varie- 
ties of  posi- 
tion and 
conaeqaent 
changea  of 
ouflineiua 
cubeor  pa- 
rallelo- 
piped. 


A  ppradua- 
tion  (to  pre- 
pare for 
Case  III.) 
of  the  cen- 
tral dis- 
tances. 


wise  the  number  of  sides  parallel  to  the  picture.  The 
remaiuder  will  be  the  amount  of  vanishing  lines  re- 
quired. 

(159.)  The  simplest  construetion  is  that  of  a  regular 
six-sided  figure,  (a  cube  or  parallelopiped,)  of  which  two 
pair  of  sides  are  perpendicular  to  the  picture,  and  the 
third  pair  parallel  to  it  (Art.  156.)  For  such  a  repre- 
sentation two  vanishing  lines  only  are  required ;  (Art 
158;)  and  these  cross  each  other  at  right  angles  (as  we 
have  seen  in  Case  II.)  at  the  centre  of  the  picture.  (See 
any  one  of  the  boxes  in  plate  iii.  fig.  1.) 

In  a  solid  of  this  form  there  are  twelve  edges  or  in- 
tersections (Art.  157)  which  complete  its  boundaries; 
and  which,  In  the  position  here  chosen,  may  be  dravm 
with  very  little  preparation  or  trouble.  Four  of  them 
vanish  in  the  centre  of  the  picture,  (Art.  145,)  and  the 
remaining  eight  are  parallel  to  the  two  vanishing  lines, 
four  to  each  vanishing  line.  (Art.  142.)  But  change 
now  the  aspect  of  the  cube  or  parallel  opiped,  and  let  one 
pair  of  sides  vary  ever  so  little  firom  its  position  as  a 
parallel  to  the  plane  of  the  picture  :  an  entirely  new 
arrangement  must  be  made.  Not  only  does  the  centre 
of  one  vanishing  line  change  its  place,  and  move  out  of 
the  centre  of  the  picture,  hui  there  is  immediately  re- 
quired a  third  vanishing  line  for  the  pair  of  sides  that 
had  before  been  parallel  to  the  picture.  Of  the  twelve 
edges  or  intersections,  only  fbiur  rei^iain  parallel  to  the 
perspective  plane,  viz,  (if  we  select  for  an  example  the 
box*  in  plate  ii.  fig.  1)  t  /,  «  o,  v  jr,  and  q  m.  Out  of  the 
remainder,  four  vanish  at  L,  and  four  at  H,  exempli- 
fying, in  the  planes  they  belong  to,  the  second  variety  of 
Case  III. 

(160.)  But  a  still  further  change  may  be  made.  As 
yet,  only  two  pairs  of  the  sides  of  the  parallelopiped  have 
been  moved  so  as  to  make  a  change  of  angle  with  the 
plane  of  the  picture.  One  pair  of  sides  still  remain 
perpendicular  to  the  perspective  plane,  and  therefore 
vanish  as  before,  (according  to  Case  II.,)  in  a  line 
drawn  through  the  principal  point  Let  now,  then, 
this  pair  of  sides  also  be  moved  into  an  iucfmed  position : 
again,  a  general  alteration  of  outline  ensues  throughout 
the  figure.  The  number,  indeed,  of  vanishing  lines 
continues  still  the  same ;  but  the  three  vanishing  lines 
no  longer  have  their  centres  joined  in  one  straight  line. 
They  now  range  themselves  in  a  triangle  ;  of  which  the 
three  angles  form  three  vanishing  points  (Art.  145)  for 
the  lines  of  intersection  or  edges  of  the  figure.  Thus 
(plate  xi.  fig.  1)  the  die,  No,  4.,  has  no  longer,  as  at 
No.  3.,  the  centres  of  its  three  vanishing  lines,  M,  C,  and 
P,  in  one  line  W  P,  but  its  trey-side,  which  vanished  in 
M  P,  now  vanishes  in  H  P ;  its  deuce-side,  which  var 
nished  in  PQ,  (a  perpendicular  at  P,  to  C  P  its  central  dis- 
tance,) now  vanishes  in  X  P ;  and  its  ace-side  alone  retains 
its  previous  vanishing  line  H  X.  The  remaining  three 
sides  of  the  cube,  opposite  and  parallel  to  these  three,  of 
course  vanish  similarly  to  these.  (Art.  65.)  The  outlines 
of  the  four  dice  in  plate  xi.  may  serve  to  elucidate  and 
exemplify  the  changes  described  above.  Other  figures 
more  complex  than  the  parallelopiped  might  be  here  in- 
troduced, but  we  reserve  tbem. 

(161.)  We  now  proceed  to  the  preparation  of  the 
perspective  plane  requisite  for  Case  III.  Those  lines, 
radii  to  the  circle  of  vision,  which,  in  Case  II.,  we  have 
shown  to  be  vanishing  lines  of  all  planes  perpendicular 
to  the  picture,  are  now  required  to  perform  another 
office ;  and  to  furnish  materials  for  the  respective  central 
distances  of  all  planes  more  or  less  inclined  to  the  pic- 


CD 

r  PD 

CR 

NO 

CQ 

'central  distance  of 

QF 

CM" 

GI 

CM" 

BM" 

ture.  (Art.  24,  25,  26^  126.)  Thus  C  O,  (plate  i.  %.  O 
2,)  a  portion  of  tlie  radius  of  the  circle  D  A  B  £  Zr»  >< 
is  the  central  distance  of  the  vanishing  line  B  O  £»  be- 
longing to  a  plane  that  makes  the  angle  of  inclination 
X  O C  or  P ys  (fig.  3)  with  the  plane  of  the  pictine : 
and  C  M ,  being  a  portion  of  another  radius,  is  the 
central  distance  of  DZ,  belonging  to  a  pfene  that 
makes  the  angle  of  inclination  A  M  C  or  P  L  S  with  the 
picture. 

In  order,  therefore,  to  obtain  with  facility  thevBiudi- 
ing  lines  of  planes  inclined  to  the  picture,  it  will  be 
proper  to  graduate,  as  was  done  in  Case  II.,  the  hoii- 
zontal  or  the  station  line,  or  both.  (See  plate  vii.  fig.  2.) 
The  interval  between  any  one  of  these  points  of  gndn»^ 
tion  and  the  centre  of  the  picture,  will  be  the  oentnl 
distance  of  any  required  vanishing  line  of  planes  in- 
clined to  the  horizon  or  to  the  station  plane ;  provided 
the  intersection  be  parallel  io  the  plane  of  the  piotmew 
(Art.  143.)  If  the  inclined  planes  vanish  in  a  Ine 
parallel  to  the  horizon,  their  central  distanoeB  will  be 
found  in  the  station  line.  If  the  inclined  planes,  on  the 
other  hand,  vanbh  in  lines  parallel  to  the  station  liM^ 
their  central  distances  will  be  found  in  the  horizoatd 
line.  For  example,  the  following  (plate  x.  fig.  1)  being 
the  central  distances  of  vanishing  lines  parallel  to  H 1% 
are  found  in  the  station  line,  viz. 


a  vanishing  fine 
paralkltoHL, 
the  borimitu 
line. 


And  on  the  other  hand,  C  H,  (plate  iL  fig*  1,)  Ihi 
central  distance  of  the  vanishing  line  M  K,  (penlld  to 
C  W,)  is  found  in  the  horizonial  line  H  L.  With  maiqf 
more  examples^  that  the  reader  will  find  without  difi- 
culty.     (Art.  127.) 

(162.)  Also  observe,  that  the  number  of  degraiCsii 
marked  on  the  central  distance  of  any  vanishing  line  is  8'" 
the  circumstances  just  described  will  express  the  tngli 
of  the  inclination  of  its  plane  to  the  horizontal  or  statm 
plane.  Thus  the  number  25°  marked  at  R,  (plate  s. 
fig.  1,)  the  centre  of  the  vanishing  line  N  O,  is  tiH 
number  of  degrees  by  which  the  plane  vamsfaing  in  NO 
is  inclined  to  the  horizontal  plane  vanishing  in  H  L 
The  complement  of  25°  is  65°  or  the  angle  C  RL;  haa§ 
the  angle  (Art.  152)  of  inclination  to  the  picture. 
Again,  at  L,  (plate  v.  fig.  2,)  the  centre  of  the  vanidiiif 
line  M  L  parallel  to  C  P ;  the  number  55"^  indicstei  thi 
number  of  degrees  by  which  the  plane  of  « if  a  tt  in- 
clined to  the  station  plane :  whereas  the  compUvnt 
of  that  angle,  or  P  L  C,  (35°,)  is  the  angle  msdt  Iry 
the  plane  of  sifa  with  the  perspective  plane.  (Alt 
152.) 

(163.)  It  must  likewise  be  noticed,  that  when  t«B 
vanishing  lines  are  parallel,  and  have  the  centre  of  the 
picture  situated  between  them,  tlie  degrees  ob  the  oer 
tral  distance,  or  the  sum  of  degrees  marked  on  their  t*e 
intervening  central  distances,  will  express  the  sb|^ 
made  by  the  two  planes  with  each  other.  For  exam]Ae» 
(plate  X.  fig.  1,)  tlie  plane  omnp,  inclined  io  the  phot 
of  the  bottom  of  a  cart,  vanishes  in  the  line  Q  P  with  a 
central  distance  of  40°.  The  plane  of  the  bottom  of  the 
cart  h  ip  vanishes  in  the  line  P  D  with  a  central  distssoe 
of  35  degrees.  Conseqiiently,  the  plane  omnp  makes 
with  the  bottom  of  the  cart  an  angle  40  +  35^  or  sn 
angle  of  75  degrees.     If,  however,  the  two  parallel 


PAINTING. 


523 


Mt^Httfching  lines  lie  on  the*  SKine  side  of  the  centre  of 
K^  tfce  picture,  the  anfrle  made  by  thfir  two  planes  with 
each  i>ther  will  be  the  difftrmce  between  the  de^jees  of 
their  two  central  distances.  Thus  the  plane  of  */i  Ik  n  %a- 
nishcs  in  the  line  G  I  with  acenlral  distance  oi'55°,  and 
I  the  plane  ofomnp  vanishes  in  Q  F,  as  befi>re  said,  with 
a  central  distance  crff  40°,  And  these  vanishing:  lines  Q  F 
and  G  f  are  on  the  same  side  ot"  the  centre  C.  Conse- 
quently, the  angle  made  by  the  plane  vanish ing^  in  G  I 
with  the  plane  vanishing  in  QF  will  be  5&°—  4 U'',  or  an 
angle  of  1  b  degrees.  '^w-*^  -••^ 

ikft^      (164*)  There  will  likewise  be  necessity,  as  in  Caae  IT., 
•1      (Art.  8S,)  for  occasionally  findinpf  various  other  central 
f »     distances,  besides  those  graduated  on  the  horizontal  and 
station  lines.     Every  v:inishing  line  pnssinf^  through  the 
centre  of  the  picture  is  liable  to  be  thus  grailtiated.  (Art. 
126,  16  L)   On  snch  occasions,  let  arches  of  a  circle  con- 
centric with  the  circle  of  vision  be  drawn  as  in  Art.  88, 
where  CM  (plate  \ii.  f\g.  1)  is  ff'raduated  similarly  to 
CBorCS,     Thus  the  central  distance  CB  (plate  x. 
fig.  1)  win  be  that  of  the  vanishing  line  of  a  plane 
making  30^  with  a  plane  vanishing  in  A  C,  and  the  gra- 
duation  on   CP  may  be   made    most  conveniently  by 
circles  having  the  centre  C  and  with  radii  taken  from 
tbe  horizontal  or  staUon  lines  C  5^.  C  lO*'.  C  20*,  C  30^ 
[      &c, 

feoti  (163*)  A  ftirther  preparation  will  be  required  for  the 
j^  vanishing  lines  of  planes  peculiar  to  Case  HI.  They 
r  must  be  graduated  by  means  of  radials  from  the  fiiF- 
I  thest  extremity  of  the  direct  distance,  which  for  that 
purpose  wi!l  have  been  niised  perpendicularly  at  their 
'  centres.  (Art.  29, 128, 131.)  For  example,  F  G  (plote  i, 
fig^.  4,  No.  1.)  is  tjie  vanishing  line  of  a  plane  making 
I  with  the  picture  tlie  angle  of  inclinjition  C  DR.  At  D 
L  its  centre,  where  it  is  met  by  C  D,  its  central  distance, 
I  raise,  on  eit!ter  side,  (see  note  to  Art.  29,)  D  H  per- 
pendicular to  it,  equal  to  DR,  (Art.  25,)  the  direct  dis- 
tance ;  or  contimie  C  D  from  D  towards  C  till  it  equals 
I>R,  Kext  from  H,  its  furthest  extremity,  draw  other 
radiflk  H  F,  11  G,  SiC.  making  the  angles  at  If  by  which 
the  line  F  G  is  to  be  gnidualed,  and  marking  them  on 
each  side  from  the  point  D  as  from  zero,  in  the  same 
manner  as  was  done  in  plate  vii.  fig.  1  and  2.  The 
vanishing  line  V  M  (plate  v.  fig.  2)  is  thus  graduated. 
Also  the  vanishing  lines  E  B,  (plate  x.  fig.  1,)  S  D, 
G  1,  K  1,  &c.  are  thus  graduated. 

(166.)  Under  this  preparatory  problem  it  will  be 
convenient  and  not  inapposite  to  introdnce  a  general 
liiew  of  the  construction  necessary  for  determining  the 
inclination  of  original  intersecting  planes  (Art.  16) 
to  each  other.  The  intersect  ion  of  any  two  lincjf  is  a 
point  That  of  any  two  planer  is  a  straight  fine,  A 
slight  acquaintance  with  the  geometry  of  solids  would 
here  enable  our  student  to  i^call  the  definition  us  given 
bj  Simpson,  Flayiair,  or  Bonnycastle,  of  the  **  angle 
msxh  by  two  ])lanes  which  cut  one  another,"  called  by 
llie  former  **  the  inclination  of  a  plane  to  a  plane."  It  is 
defined  to  be  **  the  angle  contained  by  two  stniight  h'nes 
drawn  from  any  the  same  point  of  the  intersection  of 
the  planes,  and  drawn  perpendicidar  to  that  intersec- 
tion, tlie  one  in  the  one  plane,  and  tlte  other  in  the 
other*  Of  the  two  adjacent  angles  made  by  two  lineB 
drawn  in  this  manner  that  which  is  actiit  is  called  the 
iDcHnation  of  the  planes  to  one  another/* 

(167.)  It  is  with  a  \iew  of  practically  determining  in 
all  cases  this  angle  of  inclination,  that  we  would  pro- 
ceed by  means  of  a  plane,  which  we  have  denominated 


the  plane  of  measure,    (Art  146.)     It  is  a  plane  in  all  Of  Oatline. 
cases  perpendicular  to  the  line  of  intersection  of  any  two  ^^^s/^*/ 
planes.     It  Ix'ars  resemblance  to  what   in  Carpentry  is  Hfw  to 
termed  a  **  bracket*'     The  most  inditferent  mechanist  "^«f*^^»"« 
niust  well  know  that  a  bracket  rigiitly  adjusted  for  fit-  p^t-i.cnt'^ 
ting  a  confer  contains  an  angle  ciactly  equal  to  that  of  thuir  angl« 
the  inclination  of  the  two  planes  which  form  the  comer,  ofinclina- 
and  will  be  perpendicular  to  their  line  of  intersection  at  **^"  ***  **^ 
some  point  in  tinit  comer.  **   ^^' 

There  are  three  ditferent  aspects  of  the  line  of  inter-  xiircea* 
section  made  by  any  two  planes :  p«-ti  of 

1     T4  t  »j  ^  their  liae  of 

1.  It  may  be  paraM  1  mtersectiun. 

2.  It  may  be  ptrpatdicular\  to  the  perspective  plane. 
3*  It  may  be  indincd  J 

1,  "Where  it  h  parallel:  evdier  the  vanishing  linea  of 
the  intersecting  planes  are  parallel  to  each  other,  or  one 
of  the  planes  has  no  Tanishing  line,  i.  e.  is  paralkd  to 
the  pliine  of  the  picture.  In  these  circumstances,  the 
plane  of  mea«;ure  must  be  perpendicular  to  the  pi^ 
ture.  The  vanishing  hne  of  the  plane  of  measure 
will  consequently  (Art.  65)  pass  through  the  centre  of 
the  picture  and  be  perpendicular  lo  tlie  vanishing  line 
of  either  intersecting  plane.  The  vaniBliing  line,  tliua 
found,  of  the  plane  of  measure,  and  graduated  according 
to  Case  11.,  (Art  82,  68,)  expresses  the  angfle  made  hy 
the  two  original  planes  with  each  other,  (Art.  168,)  as 
has  already  l>fen  exemplified- 

2.  Where  the  intersection  is  perpendiatlar  to  the 
picture  the  intersecting  planes  must  also  l>e  perpndicu- 
lar  to  it  (Art.  141,  No.  2.)  Consequently,  the  plane  of 
measure  is  in  such  a  case  the  perspective  plane  itself; 
and  the  angle  contained  l>etween  the  two  vanishing 
lines  meeting  at  the  centre  of  the  picture  is  the  actual 
angle  made  by  the  two  original  planes,  to  which  tliey 
belong,  with  each  other  Here  the  original  angle  and 
its  representation  are  one  and  the  same.  For  example, 
the  plane  of  the  circle  zm  iks  (plate  ii.  fig,  2)  is  the 
plane  of  measure  for  the  angles  r  n  m,  m  n  /,  i  u  k,  k  n  s, 
&c..  and  is  perpendicular  to  the  conmion  intersection  of 
eight  planes,  viz.  to  n  w,  vanishing  in  the  centre  C  of  the 
picture.  (Art.  145.)  The  representation  of  these  angles, 
thea^fi»re,  belongs  to  Case  L,  and  the  conRlruction  of  them 
resembles  that  of  those  in  the  triangles  O  P  R,  X  N  Q, 
&c.  (Plate  V.  fig.  1,  Art.  46.) 

3.  Where  the  intersection  is  iwr/med  to  the  plnnc  of 
the  picture,  the  vanishing  lines  of  the  intersecting  planea 
will  meet  at  a  point  which  is  the  vanishing  jwint  of  their 
line  of  intersection.  (Art.  lib.)  A  future  problem  (Art. 
182)  will  show  the  process  of  finding  the  vanishing  line 
of  a  plane  to  wliich  all  lines  vanishing  in  this  point  ore 
perpendicular.  That  plane  will  be  the  plane  of  measure: 
and  its  vanishing  hue,  graduated  as  above  directed,  (AK- 
82,  88,)  will  sIktw  and  express  in  its  graduations  (along 
the  interval  lietween  the  points  where  it  is  vui  by  the  two 
other  vanishing  lines)  the  ajigle  made  by  the  two  inter- 
secting planes  with  each  other.  Thus  the  plane  of  the 
circle  ahd efg  (plate  ii,  fig,  3)  is  a  plane  of  measure. 
It  measures  the  angles  a  ti  b,  bud,  f  ttf,  fti  g,  &c.  be- 
cause it  is  perpendicular  (Art.  166)  to  the  planes  that 
make  those  angles.  Its  vanishing  line  is  Y  Z,on  which 
the  two  lines  iiirming  any  one  of  tht*se  angles  will  l>e 
found  to  vanish.  It  here  measures  the  angle  made  by 
any  two  of  four  intersecting  planes  with  each  other. 
Their  four  vanishing  lines  meet  at  P,  the  vanishing  point 
of  uP,  their  common  line  of  intersection,  (Art.  145.) 
which  is  inclined  to  the  plane  of  the  picture.     Out  of 
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Tainting,  these  four  let  us  choose  for  examples  two  intersecting 
planes ;  the  plane  ofdrh  vanishinpf  in  the  line  P  Y ; 
and  the  plane  of  a  rf  vanishing  in  P  Z.  The  vanishing 
line  of  the  former  cuts  the  vanishinp:  line  of  the  plane 
of  measure  in  the  point  Y,  which,  if  a  graduation  were 
completed  on  Y  Z,  would  be  marked  45°.  The  vanish- 
ing line  of  the  latter  cuts  it  at  the  point  Z,  which  would 
be  likewise  marked  45°.  In  this  manner  45°  +  45°,  or 
90  degrees,  would  be  found  the  original  angle  made  by 
these  two  intersecting  planes  with  each  other. 

Problem  VII. 

Vtob.  VII.  Given  the  vanitking  line  of  a  plane  not  perpendicular 
to  the  plane  of  the  picture,  to  find  the  angles  which  any 
number  of  indefinite  representations  vanishing  in  that 
line  make,  either  tnth  the  base  of  the  plane  to  which  thnf 
belong,  or  with  each  other ;  and.  to  represent,  as  was 
done  in  Case  II.,  any  required  portion  of  a  line  or  angle 
belonging  to  a  given  plane.  Also  to  represent,  as  was 
done  in  Case  I,  any  point  or  tine  at  a  given  distance 
from  the  spectator. 


Inclination 
4o  the  base 
lotuuL 


Inclination 
found  with 
any  other 
line  in  the 
)  plane. 


To  reimj- 

cent 

1.  A  g:iven 

an^le;  and 

in  any  ru- 

qiured  di\i- 

•sions. 


(168.)  Let  the  given  vanishing  line  be  X  M.  (Plate 
iv.  fig.  1.)  If  the  indefinite  representation  be  found  to 
vanish  in  the  centre  D  of  X  M,  the  angle  made  by  it 
at  the  base  has  been  already  stated.  (Art.  72.)  Let  it 
be  required  then  to  find  the  angle  made  by  the  indefinite 
representation  t  X  with  the  base  of  the  plane  inclined  to 
the  picture,  and  vanishing  in  X  M.  Draw,  parallel  to 
X  M  through  any  point,  as  t,  in  the  indefinite  represen* 
tation,  the  occasional  base  /  g.  Next,  at  the  centre  D  (Art 
138)  of  the  given  vanishing  line  raise  a  perpendicular 
line  equal  to  the  direct  distance.  (Art  27,  29,  131.) 
Join  its  furthest  extremity  R  to  the  \^nishing  point  X 
of  the  line  t  X.  Lastly,  to  R  X  draw  at  the  point  t  a 
parallel  th.  The  angle  gth  is  the  angle  required. 
(Compare  this  with  Art.  98.) 

(169.)  If  for  greater  convenience  the  perpendicular 
D  R  be  drawn  on  the  other  side  towards  C,  the  result 
will  be  the  same  :  only  the  parallel  /  g  drawn  through 
t  will  be  on  a  different  side  of  the  line  tg.  In  other 
words,  the  original  angle  will  be  on  the  same  side  of  the 
base  with  its  representation.  (Compare  this  with  Art 
99.) 

(170.)  Let  it  be  required  furt4ier  to  find  the  original 
of  the  angle  ktM  made  by  the  indefinite  representation 
i  X  vrith  another  line  whose  representation  t  e  vanishes 
in  the  point  M.  To  the  same  construction  as  above 
•only  add  the  line  RM  to  join  the  furthest  extremity  of 
the  perpendicular  at  D  with  the  vanishing  point  of  the 
new  line.  The  angle  X  R  M  will  be  the  original  of  the 
angle  X  t  M,  and  will  be  expressed  by  the  sum  of  the 
degrees  at  X  and  M,  according  to  the  graduation  of 
the  given  vanishing  line.     (Art  131.) 

In  Hke  manner  if/ 5  be  the  representation  of  a  line 
making  an  angle  with  t  X,  let  tshe  produced  to  its  va- 
nishing point  q,  and  the  difference  of  the  graduation  on 
D  q  from  that  on  D  X  will  express  in  degrees,  minutes, 
&c.  the  angle  sought 

(171.)  Let  it  be  next  required  to  represent  any  angle, 
or  any  intended  portion  of  an  angle.  This  process  is  the 
converse  of  the  preceding.  Begin  by  constructing  at  t 
the  intended  original  angle  on  the  base  gt  A  parallel 
to  th  through  R  will  cut  X  M  in  X,  the  vanishing  point 
of  the  required  representation.  Then  any  original  angle 
constructed  at  R  with  R  X,  such  as  X  R  g,  X  R  M,  &c., 


will  give  vanishing  points,  as  q^  M,  &c,  for  the  lines  whkb  Q 
contain  the  representation  of  that  angle.  (Art  84.)  ^ 
(Compare  this  with  Art.  108.)  V 

(172.)  Another  query  of  Prob.  VII.  is,  how  to  re-  2. 
pr^nt  a  line  of  any  given  length.      Find  (Art  56,  lin 
58,*99)  the  scale  for  tlie  required  representation,  ac- *" 
cording  to  Case  I.,  at  the  alleged  distance  of  some  point,  ^ 
as  /,  where  the  line  in  question  crosses  the  occanonal 
base.     Mark  off  on  the  base,  from  the  point  /,  the  in- 
tended length,  say  t  g.     From  X,  measure  on  the  side 
nearest  D  R,  along  the  vanishing  line,  the  interval  X  W 
equal  to  X  R.     Then  from  W  (being  the  dividing  point 
thus  found,  Art.  85)  a  line  drawn  to  g  will  cut  <  X  ii 
the  point  K,  and  give  tlie  portion  tk  for  the  repicsei- 
tation  oftg  required. 

Here,  as  in  the  instance  recently  mentioned,  (Ait 
169,)  it  may  oflen  be  convenient  to  erect  D  R  on  the  other 
side  in  the  direction  of  C. 

The  learner  will  have  observed  that  all  the  above 
operations  of  Prob.  VII.  are  perfectly  analogous  (Ait 
131,  132,  133)  to  those  of  Prob.  IV  and  V.  (Art  99 
to  95 ;  98  to  102.) 

(173.)  A  further  analogy  remains  for  our  notice  ii 
the  process  of  dividing,  according  to  any  given  ration  IIm 
representation  t  k. 

Let  it  be  required  to  divide /A;,  so  as  to  represeil 
three  equal  parts.*  Trisect  accordingly  the  portion  ig, 
on  the  base.  Lines  from  W,  the  dividing  poio^  lo  the 
points  of  trisection  will  cut  tk  in  the  coROipottding 
points  of  representation.     (Compare  Art  106.) 

A  similar  observation  here  to  one  in  Flrdh.  Y  may 
be  made.  It  is  not  always  necessary  to  draw  the  ben 
through  the  given  point  Let  the  given  point  be  ^ 
A  line  firom  W  through  2  will  meet  the  base  <gi»i- 
Then  measured  from^,  let  the  portion  required  be jf. 
Draw  W  sr  as  before,  z  k  will  be  the  representation  of 
jg,     (Compare  Art.  100.) 

Also  we  may  find  it  useful  to  remark,  that  each  of  til  m 
methods  of  working  introduced  in  Case  II.,  besides  tteMn 
one  we  have  thought  proper  to  select,  will  be  faniiij||f 
available  in  the  present  problem.  For  instance,  Iettk|y^ 
angle  gthhe  constructed  at  t  on  the  base  by  mesne  of  ^| 
a  parallel  to  R  X  drawn  through  t,  A  line  R  h  will  Cflt 
off  from  t  X  the  representation  required,  namely,  tke 
]X)rUon  tk.  (Art.  102.)  See  also  the  other  anakgooi 
modes  <  ~ 

(174. 
problem, 

the  spectator  any  point  or  line  in  the  given  pUau;  we  ^ 
need  only  remark,  that  the  operation  is  exactly  aaSu 
to  that  which  in  Prob.  II.  has  been  described  and  o^ 
emplificd  at  large.     If  in  fig.  1,  plate  v.  the  point  C  be 
no  longer  viewed  as  the  centre  of  the  picture,  bat  be 
reckoned  as  the  centre  of  some  vanishing  line  t 
Case  III.,  the  same  methods  of  calculation,  the 
forms  of  construction,   the  same  adaptation  of  i 
originating  in  the  measurement  (Art  SSS,  57,  58)  of  tk 
principal  distance,  and  set  off  on  bases  in  the  plane  of  tbe 

*  The  convene  of  this  may  be  thus  stated.  Oiven  any  dinded 
representation,  as  /i,  to  find  the  original  ratio  of  the  paxtt  to  Oe 
whole  original  line.  For  this  purpose  find  the  dividing  pdat  yf ; 
from  whence  lines  drawn  to  tlie  base  through  the  repreMotatife  & 
visions  of  /  k  will  give  /  j\  t  g,  &c.  and  show  the  original  propoitMiai. 
This  is  a  8er\'iceable  proposition  (supposing  a  picture^  compkdeA 
for  estimating  the  comparative  magnitude  of  objecti  delineated,  and 
fur  ascertaining  their  approach  in  tnit  respect  to  nature^  probabilitf} 
and  reality. 
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picture,  will  tte  foun^  available.  To  show,  however,  the 
perfect  ticcopdB.nce  of  the  operation  under  Caj>e  III.  with 
that  under  Case  L :  let  EG  (plnte  iii.  fig;.  1 )  be  some  por- 
tion of  (he  base  orocxrasionul  ba.M?ora  plain  vanishinnr  in 
H  L,  the  horizontal  hne.  Let  E  G  be  iilso  an  equal  jxyr- 
tion  (Art,  33)  of  the  bnse  or  occasion  a  1  base  of  a  plane,  of 
whose  vanishing  Hne  W  is  the  centre.  JJrow  E,  W  and 
G  W,  E  C  and  G  C.  It  is  evident  that  the  parallels  to 
E  G,  terminated  by  the  lines  vanishij*":  at  C  and  W,  will 
cxp^e*^s  all  the  possible  apparent  leni^hs  of  E  G  u\mn 
either  plane,  at  any  distance  from  the  spectator.  (Art, 
77.)  To  E  G  draw  parallels  at  1,  B,  and  A.  It  will  t)e 
seen  Ihat  E  G,  al  the  distance  of  the  Ixjttom  of  the  box, 
is  reduced  in  its  apparent  length  to  j:a;  which  is  equal 
to  ant!  in  the  same  plane  with  (parallel  to  the  picture) 
the  parallel  line  at  I »  A  little  further  oft'  at  the  back  of 
tlie  box,  E  G  is  reduced  to  3^  &  ;  which  is  equal  to  and  in 
the  same  plane  with  (pamllel  to  the  picture)  the  parallel 
line  at  B.  Further  off  still,  E  G  is  reduced  to  it  l ;  which 
19  equal  to  and  in  the  same  plane  with  (parallel  to  the 
picture)  the  parallel  line  at  A.  The  proportion8»  ihere- 
Ibre,  of  E  G,  will  be  represented  at  the  distances  of  1/,  3^* 
nnd  JT,  in  the  plane  E  (,  (inclined  to  the  picture,)  atler 
the  same  method  as  in  the  plane  AG  (perpendicular  to 
the  picture)  they  are  represented  at  the  points  A,  B, 
and  I,  of  equal  distance  with  ?/,  y,  and  r. 

(175.)  It  seems  almost  too  obvious  lo  be  added,  that 
in  cases  where  the  point  W  is  not  easily  accessibJe»  the 
proportions  of  such  lines  as  1/  ^  3/  &,  and  x  er,  may  be 
ibund  by  perpendiculars  from  each  extremity  of  the  pa- 
rallels at  A.  B,  and  I.  These  jierpendictilar  lines  will 
cut  the  indelinite  representation  E  W  in  the  points  x,  ^, 
and  u;  and  the  indefinite  representation  GW  in  the 
points  /,  &,  and  a;  thus  obtaining  u  t^  y  &,  and  x a^ 
for  the  proportions  required. 

(176,)  To  ftive  some  examples  in  the  three  varieties  of 
Case  II L  The  plane  a  V  6,  (plate  iii.  figr;  1^)  vanish- 
ing in  V  R,  has  its  base  a  h  m  d  h  parallel  to  the  hori- 
j&ontal  line.  The  representatitm  a  d,  therefore,  in  that 
plane,  showinjr^  the  side  of  a  square,  is  obtained  by  a 
line  throufjjh  A  from  the  dividin|r  point  II,  (Art*  133,) 
cutting"  a  V  (which,  representing  a  perpendicular  to  the 
'  base,  vanishes  in  V,  Art.  12)  in  the  point  a.  Or,  if  «  b  be 
used  as  a  base,  raise  a  per|iendicular  at  <7,  equal  to  a  b^ 
and  another  at  V  equal  to  the  direct  distance.  (Art  128,) 
The  line  joining  their  forthest  extremities  will  cut  ^  V  in 
the  point  d,  and  give  a  d  jbr  the  required  side  of  the 
square.  Another  example  is  presented  in  the  figure  of 
a  double  cross.  (Plate  x.  fig,  1,  Ko.  8.)  Its  upper  and 
tinder  surfaces  (whose  bases  are  parallel  to  the  horizon- 
tal line)  are  in  planes,  which  being  inclined  70  degrees 
to  the  plane  of  the  picture,  and  therefore  20  de<^es  to 
the  plane  of  the  horizon^  (Art.  152,)  vanish  in  0  line 
drawn  through  U**  parallel  to  the  horizontal  line.  Its 
right-hand  and  left-hand  surfaces  are  situated  in  planes 
parallel  to  the  station  plane,  and  therefore  belong-  to 
Case  II.,  being  perpendicular  to  the  picture.  They 
vanish  in  the  station  line.  Their  base  j"Jt  is  accordingly 
diBwn  parallel  to  their  vanishing  hne,  (Art.  64.)  Its 
other  surfaces  being  inclined  20  degrees  to  the  plane  of 
the  picture,  and  therefore  70  deirrees  to  the  horizo[i.  vanish 
in  a  line  BM,  through  M'"  parallel  to  the  horizontal  line. 
The  plane  of  the  bottom  of  the  cart  (No.  1 ,)  has  also  it5 
base  parallel  to  H  L.  This  plane  is  inchned  55  degrees  to 
the  picture,  and  therefore  35  degrees  to  the  horizon  and  its 
vanishing  line.  Accordingly,  PD  passes  perpendicularly 
through  the  point  D  35  on  the  station  line,  (Artt  152.) 

VOL.  V, 


The  planes  of  h  ^//  and  of  m  I  k  n  also  have  their  Of  Outline* 
bases  pnrnllcd  to  H  L.  The  former  of  these  planes  being  ^-^^v^^ 
inclined  SS"^  to  the  picture,  and  ihpretbrc  55*^  to  the 
horizon,  vanishes  in  G  I,  drawn  througli  M^.  The 
latter  making,  with  the  picture  and  with  the  horizon,  the 
same  degrees  of  inclinatioTi  as  the  former,  vanishes  of 
course  in  the  same  line  G  I. 

Of  the  second  variety  of  Case  III.,  an  etnmple  will  be  2.  ITascs 
seen  (plate  ii.  fig,  1)  in  lines  representing  two  sides  of  a  pamlM  10 
box,  viz.  tiqm,  and  o  s  v  x,  together  with  the  two  cor-  j^«  »»tiitit)a 
responding  sides  of  t!ie  lid  at  i  c  and  1  u,  tielonging 
to  two  pnndlel  planes.  Both  planes  vanish  in  the  line 
M  H  K,  (Art,  65,)  parallel  to  the  station  line.  Like- 
wise the  vanishing  line  A  M,  (plate  iv.  fig,  I,)  in  which 
vanishes  the  plane  of  a  »  o  x,  containing  the  lines  S  M 
andiA;  and  the  plane  of  6  e  j^^  containing  the  lines 
t  M  and  c  A,  is  parallel  to  the  station  line.  Again,  in 
plate  viii.  fig.  I,  the  plane  of  each  front  piece,  as  A  of 
the  staircase,  will  vanish  in  a  line  parallel  lo  the  station 
line.  The  representations,  therefore,  of  the  perpendicu- 
lars to  each  base,  will  vanish  in  the  sevend  centres  (Art, 
72)  of  the  36  vanishing  lines  that  cross  the  horizontal 
line  al  right  angles  in  the  points  Xt  XX,  XXX,  &c.  (Art. 
152,  153.)  It  will  be  seen,  however,  that  two  of  the  36 
planes  vanish  in  the  station  line»  and  consequently  the 
treatment  of  them  belongs  to  Case  1 1, 

For  the  third  variety  of  Case  III.,  examples  are  given  3.  Basei 
in  plates  ii,  iv,,  v,,  and  x.  The  vanishing  line  M  L  "^^*^|**1 
(plole  ii,  fig.  1)  of  the  plane  on  whicli  is  represented  the  {J^J^'ji^Jrij,*,!, 
s<piare  of  the  lid  i  e  w  .9,  is,  as  will  be  immediately  evident  \^i  ^ot  lu 
upon  inspection,  neither  parallel  to  II  L  nor  to  CW.  itiei»tatioa 
Again,  in  plate  iv,  fig.  1,  the  vanishing  line  X  M  of  the  ^^^^' 
plane  of  the  square  ktes  is  of  the  same  description. 
To  obtain  the  side  *•  /,  take  a  portion  cN  of  the  base 
equal  to  ^  6  or  b  c.  Next  mark  otf  from  (he  point  M  on 
the  vanishing  line,  the  interval  M  Y  eqmd  to  M  R. 
From  the  dividing  piint  Y  thus  found,  a  line  through 
N  will  cut  I  M  in  i.  Otherwise  a  diagonal  drawn  from 
g  (the  point  of  intersection  made  by  R  q  in  bisecting 
(Art.  117)  the  angle  M  II  X)  will  give  the  point  L  It 
will  be  seen  that  (here  may  be  cut  off  from  i  M,  as  was 
done  from  t  X,  any  number  of  portions  bearing  any 
given  ratio  to  each  other.  Lines  from  Y  to  the  divisions 
N,  n\  11*1  on  the  base,  will  give  the  representation 
t  f,  f  r,  and  r  //,  of  this  division.  In  plate  v.  fig.  2,  the 
vanishing  line  V  M  being  that  of  the  plane  of  h  k  w  f, 
expresses  in  its  graduations  the  angle  made  by  i  h  with 
i  IP,  viz.  Zif  4-  54°  =  90^.  Here  the  representation  i  w 
is  found  (iu  the  same  way  as  lierctofore  exemplified)  by 
the  portion  of  a  base,  as  t  7?,  equal  to  the  upparcnt 
length  of  a  z  according  to  its  appropriate  scale  at  the 
distance  of  the  point/  Lastly,  in  plate  x.  fig.  L  No.  2. 
a  representation  of  the  line  .*  T  or  i  W,  (being  the  pro- 
portionate length  J  from  stem  to  sicrn,  of  the  frigate,)  is 
required  to  be  cut  oif  from  the  line  representing  au  inde- 
finite perpendicular  «  B  to  the  base.  The  operation  is 
the  same  as  hitherto;  either  that  of  raising  the  direct 
distance  a  perpendicular  at  B  ;  or  of  marking  off  the  in- 
terval measured  from  the  right  or  left  of  B  for  a  dividing 
point.  A  line  to  T  iVom  (he  furthest  extremity  of  the 
perpendicular,  or  to  W  from  the  point  marked  45° 
(Art.  134)  on  the  vanishing  line  E  B,  will  give  s  V  to 
represent  the  length  of  the  vessel. 

Observe  also,  in  another  part  of  the  field  of  vision,  the 

representation  of  the  wheels  of  a  cart.     The  planes  of 

each  wheel  are  not  parallel  to  one  another,  and  must 

therefore  be  represented  with  separate  vanishing  lines. 
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To  one  of  them  belongs  D  S,  the  vanishing  line  of  the 
near  wheel.  The  other  vanishing  line  D  S^  with  S*  for 
its  centre,  in  the  direction  of  D  Ft  ifc  the  vanishing  line 
of  the  off-wheel.  On  the  felloe,  or  circumferenoe  of  the 
latter,  one  circle  will  be  observed  to  vanish  in  the  plane 
of  the  spectator's  eye,  and  therefore  must  exhibit  the 
appearance  of  a  straight  line.  (Art  137.) 

(177.)  Respecting  (he  former,  although  it  would,  in 
a  view  of  the  real  object,  be  entirely  concealed  by  the 
side  and  body  of  the  vehicle,  we  have  nevertheless  in^ 
troduced  an  outline  of  it  for  the  sake  of  one  or  two 
somewhat  trite  observations,  but  necessary  to  our  pur- 
pose. In  the  construction  of  wheel-carriages,  it  is  a  well- 
known  principle,  for  the  sake  of  safe  conveyance,  in  cases 
where  the  unevenness  of  the  ground  throws  the  weight 
on  one  side,  and  consequently  on  the  wheel  or  wheels 
attached  to  that  side,  so  to  arrange  the  spokes,  as  that 
each  of  them  in  its  turn,  when  its  outer  extremity  reaches 
the  ground,  should  become  a  sufficient  prop  and  support. 
The  superincumbent  weight  would  lose  its  balance,  and 
would  overturn  the  whole,  if  this  prop  or  spoke  were  not 
placed  sufficiently  under  it,  outside  of  the  line  of  gravita* 
tion,  as  far  as  conveniently  may  be  practicable  ;  a  precau- 
tion not  necessary  towards  the  inside,  or  space  between 
the  wheels,  because  the  weight  on  that  side  is  shared  by 
the  other  wheel.  The  precautionary  contrivance  for  the 
aforenamed  purpose  is  both  efiectuiJ  and  simple.  The 
direction  of  the  spokes  in  converging  from  the  periphery 
to  the  axis,  instead  of  being  perpendicular  to  the  line 
of  the  axle-tree,  is  so  managed,  that  each  of  them,  on 
coming  to  the  ground,  may  make  outwards,  a  more  or 
less  acute  angle  with  the  line  of  axis ;  the  better  to  sustain 
and  balance  the  load  above,  whenever,  from  the  inequap 
litles  of  the  road,  or  from  whatever  cause,  it  leans  upon 
one  side.  In  short,  the  axis  is  that  of  a  cone  formed  by 
the  revolution  of  the  spokes,  the  apex  of  which  cone  lies 
in  the  nave  or  centre-piece  of  each  wheel. 

Our  outline  in  plate  x.  fig.  1,  No.  1.  will  perhaps  be 
more  intelligible  by  reason  of  the  above  remark.  The 
twelve  points  in  the  circumference  of  the  wheel  are 
obtained  in  a  very  similar  manner  to  those  for  the  12 
lamps  in  Prob.  V.  The  parallels  on  each  side  of  X  Z  have 
tlieir  representations  vanishing  in  S,  the  centre  of  the 
vanishing  line  of  the  off-wheel.  (Compare  Art.  113, 
114,  and  115,  with  Art.  128,  129.)  From  these  points 
thus  obtained,  lines  must  be  drawn  to  some  point  in 
the  axis,  (at  the  distance  sometimes  of  a  foot  mm  the 
linch-pin,)  for  the  top  of  the  cone  above  described. 
These  lines  (see  the  dotted  lines  in  the  figure)  represent 
the  position  of  the  twelve  spokes.  The  eye  of  the 
draughtsman  will  also  quickly  perceive  that,  besides  the 
inclination  of  the  spokes,  tending,  as  was  remarked,  to 
equilibrium  and  steady  conveyance,  the  axis  also  of 
each  wheel  is  made  to  favour  the  same  object,  by 
having  a  certain  degree  of  inclination  downwards;  and 
the  wheel  is  made  broad  with  two,  and  sometimes 
three  iron  plates  or  felloes,  one  beside  the  other, 
forming  the  frustum  of  a  cone,  with  the  same  axis 
as  that  of  the  spokes,  but  tai)ering  outwards  in  an 
opposite  direction,  and  with  its  apex  at  a  distance  of 
some  yards. 

(178.)  This  maybe  a  proper  place  to  introduce  some 
helps  generally  applicable  in  both  Cases  II.  and  III.  to 
the  representation  of  circles,  or  arcs  of  circles,  and  con- 
tributing as  well  to  accuracy  as  facility  of  execution. 
The  following  method  requires  no  more  than  a  fourth 
part,  or  quadrant,  to  be  drawn  at  the  base.     Having 


chosen  some  point,  as  r,  (plate  x.  fig.  1,  No.  1.)  in  the  Oi 
perspective  plane  for  the  centre  of  your  representation,  ^ 
draw  through  that  point  the  representation  of  a  perpen- 
dicuhir  to  the  base.  It  will  vanish  at  the  centre  S  of 
the  vanishing  line.  (Art.  72.)  Produce  it  in  the  oppo- 
site direction  to  meet  an  occasional  base  at  Z,  sufiicienily 
distant  from  v,  to  admit  room  for  the  constnictioik 
Raise  at  Z  a  perpendicular  on  the  skie  furthest  from  S» 
From  the  furthest  extremity  A  of  the  perpendicular  at 
S,  (which,  in  the  present  case,  equals  the  direct  dis- 
tance,) draw  through  r,  a  line  cutting  Z  X  in  X.  X 
will  be  the  point  for  the  right  an^^e  of  a  quadrant  oas 
side  of  which,  X  Z,  is  perpendicuUr  to  the  base. 

Let  it  now  be  required  to  give  the  representitios 
r  tD 6  aof  the  arc  Z  Y.  For  this  purpose, suppose  ZT 
divided  into  any  number  of  equal  parts,  say  thrae.  Ths 
lines  X  3  and  X  6  forming  those  divisions,  will  cot  thi 
base  at  the  points  Sand  6.  Draw  lines,  through^ 
from  these  points.  Also  draw  through  v,  a  parallel «s 
to  the  base.  Thus  will  be  represented  the  tliree  i 
angles  trisecting  the  quadrant,  viz. 


ZX31 

3  X  6  >  represented 

6XYJ 


b,{: 


Zv3. 

3  V  6. 
6^9. 


(179.)  If,  for  the  sake  of  minuter  accuracy,  a  grate  Site 
number  of  divisions  be  called  for  in  the  arc  Z  T ;  snp-  nerfj 
pose  it  divided,  as  the  quadrant  at  B,  (plate  T.  %.  S^)  ^ 
into  nine  parts,  each  of  which  will,  of  couise^  ^  ^^  tfiii 
degrees.     Lines,  it  will  be  seen,  here  again  nuBt  ht 
drawn  cutting  the  base  at  the  points  1,  2,  3,4,  &,  6, 
If  still  greater  detail  be  desired,  which  in  iai^e 
in  scene-painting,  for  example,  may   be  oocssionsUy 
necessary  ;  let  a  quadrant  be  drawn  of  any  magnilade 
having  the  same  centre,  B  or  X,  (plate  x.)  as  the  otiici^ 
and  having  one  side  perpendicular,  as  BQ,  (pbteT. 
fig.  2,)  to  the  base  at  O.     On  the  arc  Q  D,  thus  ooa- 
structed,  it  is  evident  that  any  number  of  dcgreo^ 
minutes,  or  seconds  may  be  distinctly  defined :  and  Ait 
lines,  drawn  to  B,  from  the  graduations  on  the  sic^ 
(as  those  of  ten  degrees  between  40  and  50,)  will  cot 
the  base  in  the  manner  here  shown,  on  the  intenrtl 
between  numbers  4  and  5,  in  corresponding  grsdosr 
tions.     This  done,  the  operator  needs  only  proeeed  m 
has  been  directed. 

( 1  SO,}   Frequently,  however,  it  happens  that  theie  ii  W 
want  of  room,  that  the  base  is  very  limited,  that  it  either  ii  "^ 
inaccessible,  or  has  been  continued  to  the  utmost  msifis  ^^, 
of  the  work,  and  cannot  contain  further  gradnslioBi.  cu/g 
This  dilTiculty  is  easily  surmounted.     Join  by  a  line,  dnn 
X  V,  (plate  X.  fig.  1,  No.  1.)  the  centre  of  the  «nf5*^^ 
to  tlie  centre  of  the  representation.     Draw  to  this  list  **^ 
any  where  without  the  arc  X  Y  a  parallel,  as  q  9,cni«- 
ing  the  base  at  B.     Make  q  B  and  B  m  together  eqol 
to  the  inter\'al  Xr,  between  the  centres  v  and  X;  tbt 
is,  make  q  B  equal  to  X  e,  and  make  B  m  equal  to  Cft 
Finally,  join  q  m.     We  are  now  prepared  for  the  difr 
culty  mentioned.     Suppose  even  every  other  psitflf 
the  base  inaccessible,  and  it  be  required  to  reprcaeii 
indefinitely   the   line  X  q,  forming  the  angle  Z  X  f 
Make  B  9  equal  to  B  m.     The  representation  9  «  dravn 
through  r,  will  give  the  angle  9  o  Z  to  represent  tkl 
angle  qX  Z. 

Suppose  fiirther,  a  given  number  of  divisions  of  ^ 
angle  6X7  be  required.  Let  the  lines,  as  X9*,  X^'i 
forming  those  divisions,  be  produced  to  meet  qB9. 
Through  the  points  9*  and  9^  draw  parallels  to  m  f 


Observe  the  points  m*  and  Wl^  where  those  pfiralle^s 
9  cut  the  base.  Next,  cut  off  from  B  9,  a  portion  B  7 
equal  to  B  f»  ^  and  another  portion  B  S,  equal  to  B  ^", 
iJistly,  from  the  poinis  7  and  6,  lines  throupfh  t?  will 
give  the  representations  9i?S,  8r7,  and  7  r  6,  of  the 
three  angles  contained  in  6  X9.  A  Fimilar  proceeding 
appears  in  plate  v.  fig^.  2,  It  will  be  of  iw*e  to  the 
learner  to  trace  the  reseniblanoe.  A  line  BO  indefi- 
nitely represented  by  O  D ;  W  B  drawn  tlirough  C  oiid 
B  to  delenninc  the  two  centres  :  I  c  and  cm  two  radii 
parallel  to  the  ba-se  :  r  n  parallel  to  and  eqnal  to 
KB.  Y  r  equal  to  F  C :  kx  parallel  to  n  Y  :  r  a 
made  equal  to  rx:  and  lastly,  cc  drawn  through  c 
from  fl,  making  the  representation  a  cm  of  the  angle 
il  B9.  The  graduations  on  the  vanishing  line  contri- 
bute much  to  the  accuracy  of  the  work.  From  the 
point  marked  1,  for  instance,  on  the  base,  an  indefinite 
represenlatkvii  is  drawn  to  \iP  on  the  vanishnig  line. 
From  2  another  to  the  vanisbing;  point  marked  20*^, 
From  3,  a  third  to  that  marked  30^,  &c.  all  passing 
throug^h  c.  The  base  points  to  the  left  of  O  or  of  Z 
(plate  V.  or  %.)  heing  determined  as  above ;  those  to 
the  right,  O  1.  O  2,  O  3,  O  4,  &c.  or  Z  3,  Z  6;  &c.  are 
easily  obtained  by  merely  transferring  these  intervals 
along  the  base,  from  one  side  of  the  perpendicular  O  B 
or  Z  X  to  the  ot!ier. 

(ISl,)  We  bjivc  only  a^^i  yet  found  certain  angles  at 
the  centre  of  the  circle.  Its  circumference  remains  to 
be  accounted  for.  In  tliis  part  of  the  process  we  are  to 
consider  our  pcrRj>ective  representation  of  a  circle  as 
^  that  of  a  reguliu*  polygon,  approaching  nearer  to  the 
funn  of  a  circle  the  greater  the  number  of  its  sides* 
Let  us  conceive  this  polygon  divided  into  equal  and 
wmilar  triangles^  (one  triangle  for  each  side,)  of  which 
the  angles  we  ha've  jnst  been  representing  (Art.  180) 
are  situated  at  the  vertices.  The  angle  at  the  vertex  in 
any  one  triangle  !?ubtracted  from  180^,  leaves  for  re- 
mainder the  amount  of  the  angles  adjacent  to  its 
remaining  side  at  the  circumference  of  the  circle.  Halve 
this  amnnnt,  and  we  have  tlie  angle  made  by  each  snde 
of  the  polygon  with  the  adjacent  radius.  Thus,  let 
u  V  a  (plate  x.  fig.  1,  No  1.)  be  fixed  upon  for  the  dia- 
meter  of  the  projected  circle.  Draw  lines  in  the  qua- 
drant ZY  joining  the  points  of  its  trisection.  These 
lines  complete   three   triangles,  each  of  which   at  its 

\^0  ^  30 
Tertex  X  contains  an  angle  of  30  degrees.     -^  -    

'  =  75  degrees,  vh.  the  amount  of  the  angle  made  by 
each  side  of  the  hexagon  with  its  adjacent  radius.  The 
radius  b  v  representing  witti  the  base  (or  with  a  r)  an 
tujgle  of  30*^  will  vanish  at  the  point  marked  60.  (Art, 
^4.)  Reckoning  therefore  from  fiO^as  fri:*m  zero  (Art. 
Ill)  along  the  vanishing  line,  we  perceive  that  a  line 
to  make  75^  with  b  v  must  vani*?h  nt  the  point  marked 
15'  beyond  the  centre  8.  From  the  point  therefore 
marked  15  on  the  vanishing  line  DS  towards  Q  let  a 
dividing  line  be  drawn  through  a.  It  will  cut  I  he  re- 
presentation 6  V  in  b.  Again,  the  line  wv  vanishes  at 
the  point  marked  30.  A  line,  therefore,  to  represent 
7S^withi/Ji?  must  vanish  at  the  pohit  marked  45**. 
From  45"  accordingly,  a  dividing  line  through  b  will 
cut  3v\nw,  Thirdly,  the  line  Z  v  vanishes  in  S,  the 
centre  of  the  vanishing  line*  A  line  therefore  repre* 
renting  75°  with  it,  will  vanish  at  the  point  marked  75°, 
Irom  whence  a  dividing  line  through  m?  will  cut  Z  v  in  r. 
But  the  extremity  r,  as  well  as  &,  its  opposite,  will  he 
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always  best  obtained  by  a  dividing  line  through  e,  or  ti,  Of  ( 
from  the  point  marked  45°  on  either  side  of  the  centres  ^^'^ 
of  the  vanishing  line,*  (Art  134.) 

Suppose  then  our  qundmnt  a  bwr  to  be  a  satisfnctcwy 
projection  of  Z  Y*  Lines  representing  perpendiculais 
to  the  base,  (or  to  a  uS)  and  drawn  acconlingly  to  S 
from  the  points  6  and  w,  will  cut  3  t  30  in  #,  and  6j 
60  in  d.  And  parallels  to  the  base  (or  to  a  v)  from  6 
and  w,  will  again  cut  the  same  lines  in  t  undj;  thus 
leaving  a  fourth  part  only  of  the  representation  to  be 
completed.  This  completion  will  be  performed  either 
by  parallels  to  the  base  through  dand  «»  or  by  represeu- 
tatiuns  of  perpendiculars  to  it  (ur  toa  »)  drawn  through 
t  and  j. 


Problem  VIII, 

Given  on  the  perspecthe  plane  any  point ;  to  Jind  a 
vaniMng  line  from  which  all  lines  drawn  to  (hat  point 
ihaU  represent  perpetidicuiarf  to  whatever  plane  vamshei 
in  (hat  line.  Also  giveji  any  vaninhiftg  line ;  to  Jind  the 
angle  made  hy  the  plane  it  belongs  to^  either  with  the 
picture^  or  with  any  other  plane ^  whether  that  other 
plane  be  parallel  to  the  picture^  or  have  a  given  vanish' 
ing  line, 

(\H2,)  Let  C  (pkite  xi.  fig.  1)  be  the  centre  of  the 
picture,  and  P  the  given  pdnt.  Join  F  C,  and  at  C 
raise  to  C  P  a  perpendicular  C  D  equal  to  the  principal 
distance.  At  D  construct  upon  DP  the  riglit  angle 
P  DM,  and  produce  PC  to  meet  DM  at  M,  In  other 
words,  find  a  third  proportional  CM  (Art.  139)  which 
shall  be  to  C  D  as  C  D  is  to  C  P,  A  perpendicular 
through  M  to  M  P  will  be  the  vanisliing  line  required. 
M  will  be  its  centre,  (Art  75,  138,)  and  M  C  its  central 
distance.  (Art.  24,  25,  26.) 

(183.)  Cor.  It  is  evident  that  if  the  point  M  had  been 
given  instead  of  the  point  P,  that  the  foregoing  opera- 
tion would  liave  procured  V  for  the  centre,  and  C  P  for 
the  central  distance  of  the  required  vanishing  line  of  a 
plane,  to  which  all  lines  drawn  from  the  ^wint  M  wonld 
represent  perpend Jculars.  (Art.  139.) 

(184.)  To  perform  the  next  part  of  the  problem,  a 
certain  property  of  the  given  vanishing  line  must  l>e 
ascertained.  If  the  given  vanishing  line  pass  through 
the  centre  of  the  picture,  (Art.  34,)  the  angle  which  the 
plane  it  belongs  to  makes  with  the  picture,  has,  through- 
out the  whole  of  Case  II.,  been  already  stated. 

But  if  the  given  vanishing  line  pass  through  any 
other  point  as  its  centre,  let  B  (plate  x.  fig.  1,  No.  2.) 

*  An  iBOfcelei  triangle  of  thii  kiud  with  1 0°  &t  its  rertcx,  mtist 
laTe  85^  for  each  of  its  other  Hiigk»s.  Conseqiieatly,  uny  Hut*,  to 
represent  an  angle  of  85^  with  the  tine  a  c  (plate  v.  fi|^  2)  vani«h- 
iag^  at  80^,  rnuet  vaniih  at  b°  oa  that  aide  of  1)  fteurest  to  M,  iuid 
the  oth(£T  lUviding  poiati  will  be  foyiul  in  the  following  order : 


A  line  to  make  S5* 

withanothei  hnevaH 
aiahmg  at 


If  IMb  sort  of  calculation  be  considered  tedious,  tlu're  i»  alira}^ 
the  ttltpmativc,  whenefer  the  pt?Tpeiidindiir  at  D,  as  D  W,  fplate  v. 
fij?.  L)  or  at  S,  as  S  A, (plate  i.  tig,  1,  No.L)  namelv,  the  prmcifial, 
or,  aa  the  csae  may  bie,  direct  duitunce^  lit  acc«^»bie ;  of  drawing 
lixhes  lo  auch  poinbi  at  K  W  V  A,  &Cj  in  tlie  orij^oal  arc  bptuw  the 
base,  which  lines  will  cut  the  teveral  ludefitiiie  reprt'senlatioiii  iu 
corresponding  points,  r,  w,  A,  *,  &c.  (Art.  99,  lUO,  1 13.} 
3ir  2 


ProkVIIL 


Vanisliing 
Utie  fuund 
of  the  pLina 
of  meaifure. 


Corolkry. 


Anf^les 
found  of 
inclination 
made  by 
uri^nal 
planes  wilh 
tlie  ^ucture. 


H 


70«    1 

'     1,^*, 

60 

25. 

50 

!    must  vanish 

35. 

40 

^  at  the  piiiit  i 

45, 

30 

marked 

1     55. 

20 

65. 

10 

;5. 

518 
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MnliBg.  be  that  centre,  and  E  B  the  giVift'u  line.  It  is  requited 
<^yi^/  to  find  the  angle  of  inclination  made  with  the  plane  of 
the  picture  by  the  plane  vanishing  in  E  B.  Ilavhig 
found  CB  the  central  distance,  (Art.  188,)  raise  at  C 
on  either  side  of  C  B  a  perpendicular  A  C  equal  to  the 
principal  distance.  Complete  the  triangle  (Art.  2b) 
by  joining  A  B.  This  will  be  the  hypothenuse  or  direct 
distance  drawn  from  the  extreme  point  of  the  central  to 
the  extreme  point  of  the  principal  distance.  The  angle 
ABC  will  be  the  angle  required,  namely,  the  angle  bi 
inclination  made  with  the  plane  of  the  picture  by  any 
plane  vanishing  in  E  B.  (Art.  152.)  It  is  always  to  be 
found  at  the  centre  of  the  vanishing  line.  It  is  here 
60°,  being  the  complement  to  30°,  the  angle  marked  on 
the  centred  distance  at  B. 

(185.)  The  exs^mples  are  numerous  in  which  this 
operation  may  be  repeated  throughout  the  three  varieties 
of  Case  III.  It  has  been  thought  convenient  to  collect 
them  in  the  subjoined  Table,  placing  them  in  the  order 
of  the  plates,  and  leaving  the  practitioner  to  class  the 
different  planes  for  himself  according  to  the  direction  of 
their  bases  or  vanishing  lines. 

Examples.      Plate.  Fig. 
ii.       1. 


iii.      I. 

ivV '  1. 

v."  2. 

vi«     3. 

vii.     1. 

X.       l.No.l. 


....No.  2. 


'E  1 

MLl 

H 

MK 

L 

V 

VR 

w 

z 

D 

XM 

X 

g 

FE 

£ 

V 

— 

AM 

^ 

XA 

D 

V 

J. 

VM 

L 

>■ 

ML 

> 

a 

^ 

Ay 

a 

D 

o 

Ik 

30 

PI 

D 

PD 

Q 

gp 

S' 

S'D 
GD 
DI 

l*^". 

[K"!] 

£ 


a 
i 


ju 


13 

Ci 


ieus 
iqmt 
qv  xm 
d  abh 
EutQ 
dnlh 
skte 
as  e  b 
heif 
s  Xe 
hkwi 
e  X  8  a 
as  if 

ustv 
rpc 
0  hip 
omnp 

the  wheel  at /« 

fk  71 
glm 
bd 


Angles 

found  when 
made  by 
any  two  in- 
tersecting 
original 
planes  with 
each  other. 


Four  classes 
of  intersect- 
ing original 
planes. 
1.  The  first 
cUm, 


Plate.  Fig. 
iii.      i.\ 


V. 

vi. 
ix. 


Of 


(188.)  2.  Respecting  the  second  dass  of  these  inter- 11 
secting  pUines  it  has  been  stated  (Art.  148)  that  the «» 
sum  or  difference  of  the  angles  marked  on  the  ceatnl 
distances  of  their  two  vanishing  lines  will  express  ths 
angle  required ;  namely,  the  angle  contained  bettveei 
their  two  direct  distances ;  or  in  case  one  only  of  them 
has  a  centr&l  distance,  then  the  angle  expressed  it  be> 
tween  the  direct  distance  of  that  one  and  the  priiiGi|Ml 
distance.  We  need  only,  therefore,  refer  to 
amplea  for  practice. 


Fig. 

1. 

1. 


vu 

X. 


1. 

2. 
3. 

.1. 

l.No.2. 

l.No.8. 


\i 

1 


i 


qvxm 

dnlh 

dnlh 

EutG 

aseb 

exsa 

ustv 
rpc 
zbhV 
aghb 


MK 

VR 

HL 

HL 

AM 

ML 

qk 

WF 

BD 

AC 

BM^ 


tiqni 

dabh 

dzih 

AG 

beif 

a$if 

yr 

nt 

«cw 

abde 


If 

Iii' 


HWL 
VLZ 
CLZ 
CLW 
XPV 
VPL 
cFD 
DFC 
CB80 
CAB 
DHIP 


(186.)  Lastly,  it  is  required  in  Prob.  VIII.  to 
ascertain  the  angU  made  with  each  other  by  any  two  ori- 
ginal intersecting  planes  of  which  one  vanishing  line  at 
least  is  given.  We  include  here  right  angles  as  well  as 
angles  of  inclination,  or  oou^  angles.  (Art.  166.)  There 
are  four  divisions  under  which  may  be  classed  all  pairs 
of  intersecting  planes,  viz, 

1 .  Any  two  planes,  one  of  which  being  a  plane  under 
Case  I.,  has  no  vanishing  line, 

2.  Any  two  planes  with  vanishing  lines  (and,  conse- 
quently, bases,  Art.  64)  parcUlel  to  each  other. 

3.  Any  two  planes  with  vanishing  lines  perpendicular 
to  each  other,  and  one  or  both  of  them  passing  through 
the  centre  of  the  picture. 

4.  Any  two  planes  with  vanishing  lines  that  meet  and 
intersect  in  all  other  ways, 

(187.)  1.  Respecting  the  first  mentioned  of  these 
classes  the  rule  has  been  already  given,  (Art.  151,)  that 
the  angle  made  by  one  plane  with  the  other  is  the  same 
as  that  made  by  one  plane  with  the  plane  of  the  picture. 
Consult  for  practical  illustration. 


To  which  may  be  added  the  numeroos  < 
plate  viii.,  where  the  plane  of  the  front  piece  of  each 
step  makes  an  angle  of  ten  degrees  with  that  of  tte 
adjacent  step :  ten  degrees  b«ng  the  difierenoe  betweca 
the  central  distances  of  their  two  vanishing  lines ;  tk 
vanishing  lines,  moreover,  of  all  being  parallel,  and 
therefore  of  this  class;  and  SC,  their  occasional  baae^ 
common  to  all. 

(189.)  3.  Respecting  the  third  class  of  intersection IH 
original  planes,  it  has  been  shown,  that  where  oneti-**' 
nishing  line  contains  the  central  distance  of  another,  tfae^ 
two  planes  to  which  they  belong  will  be  perpendioilir'^ 
to  each  other.  (Art.  153.) 

(190.)  And  if  neither  of  tliem  have  a  central  dis- 
tance, i,  e.  if  both  of  them  pass  through  the  centre  of  tlie 
picture,  the  two  planes  will  make  each  with  each  dift 
same  angle  as  their  respective  vanishing  lines  do  wlk 
each  other.  (Art.  147,  167,  No.  2.)  For  iUuitir 
tion  of  this  last  particular,  see  plate  vii.  fig.  1,  where 
B C O  is  the  angle  made  by  the  plane  alib  with tks 
station  plane :  and  O  C  P  the  angle  made  by  it  withtbe 
horizon.  Also  in  plate  x.  fig.  1,  No.  2.  BCD  the 
angle  made  by  the  plane  of  the  ship's  keel  with  Ae 
station  plane ;  and  B  C  H  the  angle  made  by  it  with  the 
horizon. 

(191.)  And  for  examples  of  cases  where  one  vaoiA- 
ing  line  contains  the  central  distance  of  another,  see  the 
plane  rpc  (plate  vii.  fig.  1)  of  a  window  shutter.  It 
is  perpendicular  to  the  horizon,  since  its  central  distance 
C  30  is  contained  in  the  horizontal  line.  Also  see  plale 
X.,  where  all  the  front  pieces  of  the  steps  are  perpendi- 
cular to  the  horizon,  since  the  horizontal  line  contains 
all  their  central  distances.     See  further  as  follows  • 
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(192,)  4.  The  fourlh  class.  Including  every  other 
kind  of  mutual  intersection  by  two  original  planes,  re- 
maias  for  our  notice.  Let,  then,  the  two  pven  vanish- 
ing lines  be  PH  (|ilate  xi,  fig,  1)  and  PX,  and  let 
them  be  prmUiced  till  they  meet  at  P.  It  is  required  to 
find  the  original  angle  made  by  any  plane  vanishing  m 
P  If  with  another  plane  vanishing  in  P  X,  Having 
found  the  point  P,  next  find  the  vanishing  line,  H  X, 
(Prob»  VII»  Art.  182,)  of  all  planes  to  which  lines  drawn 
from  P  will  represent  perpendiculars.  Produce  the  two 
vanishing  lines  to  meet  II  X  at  11  and  X.  H  X  will  be 
the  vanishing  line  of  ihc  plane  of  measure.  (Art  146, 
182,)  Al  M,  its  centre,  raise  M  W,  its  direct  distance, 
from  the  furthest  extremily  of  wliicli  draw  two  lines  to 
the  points  H  and  X.  Between  these  two  lines  will  be 
contained  at  W  the  origiuul  angle  required,  namely,  the 
angle  H  W  X  matle  i^y  any  plane  vanishing  in  H  P, 
with  any  plane  vanishing  in  XP.  In  like  manner,  if 
the  vanishing  line  P  j\I,  or  P  A,  be  chosen  for  meeting 
\IV  at  P,  II  WM,  or  II  W  A,  will  be  the  original 
angles  of  inclination  sought ;  r/r.  II  W  M  the  inclina- 
tion of  any  |jlane  vanishing  in  II  P  with  any  plane  va- 
nishing in  WP;  and  HWA  the  inclination  of  any 
plane  likewise  vanishing  in  H  P  w^ith  any  plane  vanish* 
ing  in  A  P.     A  few  examples  may  suffice.     As  in 

PI.  Fiff. 

ii.  1.  M  L^ls  the  vanishing  line  off  K  M  and  K  L 

iv,  I.  AM  I  the  plane  of  measure  toj  X  A  .  ,     X  M 

X.   L  No,  T .  G  I    I  two  intersecting  planes]  DO.,    D  I 
. .  • .  No,  l.G  I  J         that  vanish  in  IDS..    DS'*, 
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G\t€n  any  taniMhiti^  point,  and  the  angle  made  with 
the  -picture  by  any  plane  which  ayniaim  the  line  vaninh- 
ing  in  that  point:  to  ^nd  the  tauishifi^  Hut  of  that 
plant ;  and  tojind  the  vanishing  poi/d  of  all  Unct  ptr- 
pcndiculaf  to  thai  plane 

(193.)  We  have  observed  (note  to  Art.  145)  that  in 
order  to  determine  any  vanishing  line,  tw^o  points,  at 
least,  must  he  found  or  given  within  that  line.  In  the 
present  problem  one  of  these  two  points  within  it  is 
given.  The  other,  which  we  must  proceed  to  find,  is 
that  point  within  it  called  its  centre.  (Art.  71,  138,) 

If  the  given  point  6c  thai  centre  ilsvif  of  the  vanish- 
ing line,  it  is  obvious  that  no  further  operation  Is  neces- 
sary than  to  draw,  through  the  gi\en  point,  a  perpetidi- 
cular  to  the  central  distance;  which  perpendicular  will 
Ih»  the  vanishing  line  required.  For  example,  let  the 
given  point  be  M,  (plate  xi,  fig.  1,)  the  centre  of  the 
Miifshinj^  line  H  X,     Nothing  further  is  needed  than  a 
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perpendicular  to  M  C  through  M,  in  order  to  find  that  Of  OutUos. 
vanishing  line.  ^^^m^^-^^ 

(194.)  But  if  the  given  point  be  some  other,  m  A,  Vaui*liiag 
apart  from  the  centre,  let  any  radius,  as  CK,  be  drawn  [jf^'^^j'^^ 
to  the  circle  of  \ision:  and  at  its  extremity  (the  extre-  ^lakini; 
mity  of  the  princii>al  distance)  let  the  complement  of  the  with  th& 
^ven  angle  (Art,  1  j2)  be  constructed,  viz.  at  K.     At  C  fitciureA 
let  a  perpetidicular  l>e  raised  to  K  C  ;  and  let  that  f-ierpen-  S^'*''^^*'"^!?^^ 
dicnlar  together  with  the  leg  of  the  angle  at  K  be  pro* 
duced  till  they  meet  at  L     CI  will  be  the  centred  dis* 
tance  of  the  rec|uired  vanishing  line.     With  CI,  there- 
fore, for  radius,  describe  the  arc  I  M,and  fnim  theei^iven 
point  A,  draw  the  tangent  AM,  or  A  H,  (sec  our  Trea- 
ti^e  on  Geometry,  book  iv.  prob,  \\i.  p,  328,)  which 
will  be  the  required  vanishing  line  ;  with  CM  =  CI  for 
its  central   distance,  and  M  D,  or  M  W,  for  its  direct 
distance,  (Art.  26.) 

(I9b,)  Next,  to  find  the  vanishing  point  of  all  linef 
perpendicular  to  a  plane  vtini*king  in  any  given  tine, 
if  the  given  vanishing  line  pass  through  the  centre  of 
tlic  picture,  the  tines  in  qucHtion  will  have  no  vanishing 
point  but  wUl  be  parallel  to  the  picture,  and  must  he 
drawn  perpendicular  to  the  base.  For  example,  m  ^, 
ti,  OJt,  and  x  i\  (jylatc  ii.  fig.  1,)  representing  perpendi- 
culars to  a  plane  vanisliing  in  II  L,  are  ilrawn  in  a 
direction  perpendicular  to  the  base  g  r,  since  their  ori- 
ginals are  parallel  to  the  picture.  Other  examples  will 
be  found  everywhere  in  Case  II. 

(196.)  But  if  the  given  vanishing  line  be  out  of  the  Vanisliiag 
centre  of  the  picture,  a.s  II  X.  (plate  xi.  fig.  1,)  find  its  Jlf '^^S  Ijjf 
central  distance  C  M.  (Art.  138.)   On  either  side  of  C  M  ^niiimUrt 
draw  C  D,  or  C  rf,  (the  principal  distance,)  parallel  to  the  to  a  given 
gi%"en  vanishing  line.     Make  at   D  with  M  D  a   right  plane, 
angle,  the  leg  of  which  produced  will  meet  i^I  C  (also  pro- 
duced)   at  the  point   P,     In  other  words,  find  C  P,  (a 
third  proportional,)  which  shall  be  to  C  D  as  C  D  is  to 
C  M.  (Art,  13P.)    P  will  lie  die  point  required.    Had  the 
point  Q  been  the  given  point  in  any  vauisliing  line  of 
which  P  should  be  tbund  lo  be  centre,  a  similar  opera- 
tion to  the  ibregc»ing  would  discover  M  as  the  vanishing 
point  of  all  perpendiculars  to  any  plane  vamshing  in 
PO.  (Art.ia4.) 

(197.)  Cor,  L  The  line  WP,  if  graduated  as  the  Cor.  1. 
vani?^hing  line  of  a  plane  of  measure,  (Art,  146,)  will 
contain  the  central  distances;  and  will  measure  the  an- 
gles made  by  any  planes  with  each  other  whose  vanish- 
ing lines  cross  it  like  H  X  and  tJP  at  right  angles. 
(Art.  14S,  153.) 

(199,)  Cor.  2,    Should  the  centres  only  be  given  of  Cof.^r 
the  vauishing  lines  of  two  original  planes;  or  should 
the  angles  only  be  given  made  by  eacli   plane  with  the 
plane  of  the  picture,  the  angle  made  by  the  two  original 
intersecting  planes  with  each  other  may  be  found.     For, 

If  the  vanishing  lines  are  paralld  to  each  other,  a 
bne  joining  Iheir  centres  will  express  the  angle  made 
with  each  other  by  the  intersecting  planes.  Thus, 
(plate  xi,  fig.  I,)  the  graduation  of  M  P  expresses  the 
angle  made  by  the  plane  vanishing  in  H  A  with  the 
plane  vanishing  in  PQ.  Or,  find  tiie  central  distances 
(Art.  148)  by  means  of  the  angle  each  plane  makes 
with  the  picture.     And,  on  the  other  hand, 

If  the  vanisliing  lines  intersect  each  other,  and  the 
points  Band  E  be  their  given  centres;  join  BC  and 
E  C,  to  which,  at  the  points  B  and  E,  raise  perpendicu- 
lars II  B  and  A  E,  These  w  ill  be  tlie  vauishing  lines 
required,  and  lieing  produced,  will  meet  at  P,  Then 
by  Prob,  VII.  (Art,  iS2)  find  die  vanishing  line  11  X 
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Cor.  3. 


Fteintiiig/  of  the  measuring  plane.    The  angle  H  W  A  will  be  the 

^■^\(^/  angle  made  by  the  one  intersecting  plane  with  the  other; 

or  supposing  only  the  angles  giren  made  by  each  oi^nal 

plane  with  the  picture,  find  (Art.  148)  thehr  two  central 

distances,  and  proceed  as  before. 

(199.)  Cor.  3.  Given  the  two  Tanishing  points  of 
any  two  lines  that  meet  each  other ;  to  Bnd  a  third  line 
which  shall  represent  a  perpendicular  to  both  the  former 
at  the  point  where  they  meet. 

Join  the  two  vanishing  points.  The  line  so  drawn 
is  the  vanishing  line  of  a  plane  containing  the  given 
two  lines.  (Note  to  Art.  145.)  If  it  pass  through  the 
centre  of  the  picture,  let  fell  a  perpendicular  to  it  from 
the  point  where  they  meet.  This  will  be  the  perpendi* 
cnlar  sought. 

But  if  the  vanishing  line  of  the  plane  of  the  given 
two  lines  does  not  pass  through  the  centre  of  the  pic- 
ture; find  (Art.  195)  the  vanishing  point  of  all  perpen- 
diculars to  any  plane  vanishing  in  that  line.  From 
that  point  so  found  draw  a  straight  line  to  the  given 
point  where  the  two  lines  meet.  This  will  represent 
the  required  line  perpendicular  to  them  both.  Thus  to 
ca  and  a  6,  vanishing  in  the  line  N  O,  (plate  x.  fig.  1, 
No.  4.)  a  perpendicular  will  be  represented  by  a  d,  a 
third  line  drawn  from  the  point  M**. 

(200.)  Cor,  4.  All  lines  perpendicular  to  any  plane 
whose  vanishing  line  passes  through  the  principal  point, 
are  parallel  to  the  plane  of  the  picture. 

For  they  have  no  vanishing  point  (Cor.  3.  Art.  199) 
and  must  be  therefore  parallel  to  the  perspective  plane, 
as  the  planes  are  to  which  they  belong.    (Art.  67.) 


Cor.  4. 
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I.  The  two 
vanishinji; 
linei  found 
when  the 
line  of  in- 
tersection 
iBparmlM 
to  the  pic- 
ture; 


2.  Found 
when  the 
intersection 
is  perpendi- 
cular to  the 
picture; 


PROBLEM  X. 

Given  the  angle  made  by  any  two  planes  with  eadk 
other ^  and  the  angle  made  by  one  of  them  unth  the  plane 
of  the  picture,  and  given  the  vanishing  point  of  their 
line  of  intersection ;  to  find  their  respective  vanishing 
lines.  Also  given  the  vanishing  line  of  any  plane  ;  to 
find  the  vanishing  lines  of  any  number  of  planes  per- 
pendicular to  it,  and  making  any  given  angle  with  each 
other, 

(201.)  When  the  line  of  intersection  is  parallel  to 
the  perspective  plane,  and  has  therefore  no  vanishing 
point,  the  two  vanishing  lines  of  the  two  intersecting 
planes  will  be  parallel  to  it,  and  to  each  other ;  (Art. 
143  ;)  and  the  angle  made  by  the  two  planes  with  each 
other  will  determine,  as  already  stated  in  the  last  pro- 
blem, the  interval  between  their  vanishing  lines,  viz. 
their  two  central  distances.  (Art.  197.) 

But  should  only  one  of  these  two  intersecting  planes 
have  a  vanishing  line,  the  angle  made  by  them  with 
each  other  will  determine,  as  stated  in  Problem  VIII., 
(compare  Art.  187  with  Art.  142,)  the  position  of  the 
vanishing  line  parallel  to  the  line  of  intersection. 

(202.)  When  the  line  of  intersection  is  perpendicular 
to  the  perspective  plane,  the  two  intersecting  planes  are 
also  perpendicular  to  the  picture,  and  the  angle  made 
by  them  with  each  other  will  determine,  as  stated  in 
Problem  VIII.,  (Art.  189,)  the  direction  of  their  vanish- 
ing lines. 

(203.)  If  therefore  in  the  present  problem,  the  given 
vanishing  point  of  the  line  of  intersection  be  the  centre 
of  the  picture,  the  two  intersecting  planes  will  belong  to 
Case  II.,  and  the  angle  made  by  them  with  each  other 
being  also  given,  first  draw  one  vanishing  line  in  any 


required  direction  ;  and  then  construct  upon  it  with  the  Of 
other,  at  the  centre  of  the  picture,  the  given  angle.  v« 

(204.)  But  let  any  other  point,  as  P,  (plate  xi.  fig.  1, 3.  ] 
No.  5.)  not  in  the  centre  of  the  picture^  be  given  fiir  the  vh 
vanishing  point  of  the  line  of  intersection.  And  let  flie  !^ 
given  angle  made  by  the  two  planes  with  each  other  be  ^^ 
fifty-five  degrees.  Also  let  the  angle  made  by  one  of  tm 
them  with  the  picture  be  an  angle  of  forty-four  degrees. 
It  is  required  to  find  the  vanishing  lines  of  the  two 
planes. 

First  find  H  X,  the  vanishing  line  of  the  planes  to 
which  all  straight  Knes  from  P  will  represent  perpendi- 
culars. (Prob.  Vin.  Art.  182.)  Next,  find  the  centnl 
distance,  (Prob.  IX.  Art.  197,)  and  the  vanishii^  line* 
(containing  the  given  pdnt  P)  of  a  plane  that  makes 
the  given  angle  CFG  of  44  d^rees,  with  the  plane  of 
the  pictnre.  Produce  this  vanishing  line,  as  P  F,  to 
meet  that  of  the  plane  of  measure  at  X*  and  haviag 
drawn  W  X  fitnn  Uie  extremity  of  the  direct  distaaee^ 
construct  at  W  the  given  angle  made  by  the  two  iota- 
sectlng  planes.  Let  X  W  M  be  the  given  angle.  Joia 
MP.  MP  and  XPwill  be  the  two  vanishing  finei 
required. 

In  the  same  manner*  if  the  given  angle  made  by  the 
two  planes  with  each  other  were  X  W  A,  the  two  va- 
nishing lines  would  be  found  to  be  P  X  and  P  A ;  or, 
if  the  given  angle  were  X  W  H,  the  two  vanishing  Ibes 
would  be  found  to  be  PX  and  P  H. 

(205.)  The  last  desideratum  of  I^rob.  X.  is.  UjadVuk 
the  vanishing  line  of  any  number  of  orighui  filoiiei^' 
perpendicular  to  som£  one  original  plane  of  wludi  the  ^^ 
Tanishing  line  is  given.  ||^ 

Let  the  given  vanishing  line  be  H  X.     Find  T,(kfak 
vanishing  point  of  all  lines  perpendicular  to  the  plant  va-^*^ 
nishing  in  H  X.  (Ptob.  IX.  Art.  196.)  Through  Pdmr''* 
any  number  of  vanishing  lines  to  meet  H  X.  These  wiB 
be  the  vanishing  lines  required;  namely,  the  Yaaishhf 
lines  of  planes,  which,  whatever  be  the  angle  made  If 
any  one  of  them  with  another,  are  all  of  them  peipeadh 
cular  to  the  plane  of  which  H  X  is  the  vanishing  line. 

And  if  tlie  vanishing  line  H  X  be  graduated,  (Alt  Ai^ 
165,)  the  several  angles  made  by  the  perpendicnlirftw> 
planes  with  each  other  will  be  expr^sed  by  these  g^^i^^Sl 
ations.    Thus  the  angle 
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(206.)  Cor.  1.  In  the  triangle  HXP,  let  other  rfC».L 
the  three  points  H,  X,  or  P  (since  each  of  the  three  iiWjJ 
the  vanishing  point  of  all  lines  perpendicular  to  AphK^^L 
vanishing  in  the  side  opposite  to  each)  be  chosen  Mt^j^gti 
vanishing  point  of  lines  of  intersection.     The  side  offake} 
posite  that  chosen  point  is  the  vanishing  line  of  the  pltomid^ 
of  measure  to  all  planes  whose  vanishing  lines  fm 
through  that  point     Consequently,  any  vanishing  Una 
passing  through  that  chosen  vanishing  point  of  intersec- 
tion will  be  vanishing  lines  of  planes  perpendicular  to 
the  plane  of  measure,  or  to  any  plane  vanishing  in  the 
line  of  the  opposite  side  of  the  triangle.     Thia  opposite 
side  (being  produced  sufficiently  at  each  extremity,  and 
graduated  according  as  it  belongs  to  Case  II.  or  III.)  will 
always  express  any  angle  made  by  the  perpendicalar 
planes  with  each  other. 


A  I  N  T  I  N  G. 


531 


i 


I 

til 


tad 


fii 


I 


(207.)  Cor.  2.  Any  one  Bide,  therefore,  of  Uie  tri- 
angle jwst  descril)ed»  is  the  vanishing  hue  of  a  plane  of 
measure  to  all  planes  thai  vanish  m  Uie  other  two  sides ; 
(Art  155;)  and  any  one  side  contains  the  two  vanishing; 
|HiLuts  of  all  hues  perpendicular  lo  planes  that  vanish 
in  either  of  the  other  sides.  The  side  li  X,  for  evample, 
contains  the  vanishinf^  points  X  and  H  ;  X  that  of  ali 
lines  perpenilicular  to  any  plane  vanishing  in  H  F,  and 
H  the  vanish ino^  point  of  all  lines  perpentljcnlar  to  any 
plane  vanishing  in  X  P.  The  Kame  remark  applies  to 
the  points  X  and  P  contained  in  liie  side  X  P,,  as  well 
«s  lo  tlie  points  U  and  P  contained  in  the  side  H  P. 

(20S0  Cor>  3.  Given  the  representation  of  a  |x>rtion 
of  any  plane,  to  represent  auothcr  plane  maJiiiig  with  it 
a  given  an^le,  and  paiising  through  a  given  line  of  in* 
ter«ection. 

Let  tljc  given  intersection  he  tlie  line  n  «  (plate  xi, 
fig,  1,  No.  5,)  drawn  upon  a  portion  of  a  plane  vanish- 
ing in  M  P ;  and  let  it  be  required  to  represent  a  jtotIiou 
of  another  plane  paBslog  through  n  s,  and  making 
an  angle  of  55°  with  the  former  plane.  Produce  ns 
to  its  vanishing  point  P  in  the  given  vanishing  line* 
Then  find  U  X,  the  vanishing  line  of  the  plane  of  mea* 
surei  (Prob.  VOL)  and  proceed  as  directed  above. 
(Art.  205,)  The  resuU  will  he  X  P»  the  vanishing  hne 
of  the  new  plane.  Lines  drawn  through  a  and  n  to  any 
poiiit  or  points  in  the  vanishing  line  X  P  will  give  a 
portion  of  the  plane  required. 

(209,)  CoF.  4.  To  represent  by  two  straight  lines 
drawn  on  the  two  intersecting  planes  tlie  angle  which 
they  make  with  each  other.  Choose,  in  the  hne  of  in- 
tersection, any  point,  aso,  and  having  found  by  tlie  fore- 
going operations  (Art.  205,  208)  the  points  M  and  X  in 
Lhe  yanibhing  line  of  the  plane  of  measure  ;  draw  lines 
through  the  point  o  from  M  and  X.  The  originals  of 
Lbe«;e  lines  belong  to  the  plane  vanishing  in  H  X,  lo 
whick  o  P  nmst  always  represent  a  perpendicular.  Con* 
«equeatly,  o  t  and  o  r,  representing  perpendiculars  to 
tke  line  n  I  of  intersection,  (Art.  IGG,)  will  contain  the 
lepredeotation  of  the  angle  M  W  X,  made  by  the  inter- 
seoling  plauec»  with  each  otlier.  Observe  that  the  angle 
tou  represents  an  obtmt  angle  ;  theit^fore  the  angle  of 
ijiclination  must  be  expressed  by  its  complement  i  o  r, 
ibrmod  by  o  r,  vanishing  in  M,  and  o  t  v^nisfii ng  in  X* 
A  0ag-stair  shows  the  direction  of  Unes  perpendicular  to 
each  plane. 

(210.)  Examples  in  each  of  the  three  varieties  of 
Case  II L  might  have  been  subjoined  to  t!ie  two  fore- 
going problems.  But  we  have  already  much  exceeded 
our  intended  limits  with  respect  to  this  essential  branch 
or  ratlier  rool  of  the  art ;  (see  note  to  Art.  2  ;)  and  we 
may  now  fairly  regard  the  learner  as  being  enough  a 
proficient  to  diiscover  throughout  the  several  plates,  with 
whidi  we  have  endeavoured  to  familiarize  him,  illustra- 
tions to  his  purpose. 

It  may  suffice  to  explain,  cursorily,  some  constructions 
of  outline,  given  in  plate  x.  fig.  1.  To  draw  the  ship, 
No.  t ;  first  lind  E  B,  the  vanishing  line  of  the  plane  of 
itfi*leck*  perpendicular  to  B  K",  (Art.  153,)  the  vanishing 
line  of  the  plane  of  its  keel,t  whicli  latter  plane  is  liere 
indefinitely  represented  by  the  triangle  B  t  K*',    Observe 


•  Culled,  in  ihip-bnildSjig:,  the  Aa// breadth,  or  Jtottr  plan,  or  Ao- 
riscntat  pliiuc.  The  last  of  t)wse  terma  impliea  a  Te§sel  on  the 
Mioekn,     ( >iiT  I  Tcampte,  plate  i.,  i»  of  m  vessel  in  &  storm  at  «a. 

f  Cftlted  t1\e  *Arrr-plan,  or  plaa  of  eievaiiort^  being  a  vertical 
plane  pag^g  through  the  keel. 


that  the  point  B  is  the  vanishing  point  of  all  liues  of  in-  Of  OotliM, 
tersection  (Art.  167,  No.  3.)  made  by  planes  vanishing  V^Ny-^^*^ 
in  E  B  and  in  B  K"",  i.  e.  of  all  lines  extending,  in  nau- 
tical phrase,  ^r^  and  aft  ;  right  ahead  or  asturn.  Also 
observe  that  the  point  K*"  is  the  vanishing  point  of  the 
masts,  and  of  all  lines  perpendicular  to  the  deck  ;  (ArL 
193,  19^;)  and,  on  tlie  other  hand*  B,  the  vanishing 
point  of  all  lines  perpendicular  to  planes  vanishing  in 
K  I,*  whose  intersections  with  the  plane  of  the  deck 
extend  from  any  given  point  starboard  to  its  correspond- 
ing point  on  the  larboard  side,  or  vice  ivr-ta,  I'hese 
latter  intersections  will  \ye  parallel,  in  this  example*  to 
the  perspective  plane  (Art,  195)  and  to  the  vaiushing 
lines  E  B  and  K 1  of  the  two  latter  intersecting  pLaaes, 
(Art.  143,  148,  No.  2.  and  Art.  1G7,  No.  1.) 

(21L)  Draw  parallel  to  E  B,  the  base  a  W.  At  B 
raise  perpendicularly  the  direct  distance*  (Art.  130,) 
Make  «  T  or  «  W  equal  to  the  length  from  stem  to  stern. 
Having  completed  the  three  plans,  (see  notes  to  Art, 
210,)  make  sz  equal  tosZ*  for  the  place  of  the  deck; 
draw  z  B,  representing  the  intersection  of  the  plane  of 
the  deck  with  that  of  the  keel,  and  find  in  z  B  the  {>oint8 
/,  «■,  and  f ,  representing  F,  G,  and  I,  the  centres  of  the 
niizen,  main,  and  fore  masts.  Proceed  next,  by  lines 
crossing  the  deck,  parallels  to  a  W,  or  to  *  T,  (if  paral- 
lels to  jT  they  must  vanish  at  B,)  to  find,  in  the  same 
manner  as  in  the  representation  of  a  circle,  (Art  114,) 
the  seveml  points  for  the  upper  tier  of  guns.  For  the  lower 
tier,  mark  off  from  t  T,  *  M  equal  lo  «  M".  A  line  M  B 
will  cut  G  K**  in  m;  and  m  e  (for  the  lower  tier)  will 
represent  half  the  breadth  at  the  main-mast  or  midship, 
as  fd  (for  the  uppt- r  tier)  does  at  the  mizen.  From  d 
and  €  draw  to  K"*  I  lines  representing  with  the  perj)endi- 
culars  to  the  deck  an  angle  of  twelve  degrees.  Thia 
will  show  what  is  termed  the  canting  of  the  ship's  fdde; 
as  will  also  a  line  from  c  to  K*^'I,  representing  on  incli- 
nation of  five  degrees  in  a  similar  direction  for  tlie  upper- 
deck  ports.t  Lastly^  $  N  being  made  equal  to  tt  N*, 
will  give  n  n*  representing,  at  the  midship  or  main 
frame,  the  greatest  breadth  of  the  vessel.  Observe  that 
the  line  s  30^,  drawn  from  *  to  the  vanishing  line  B  K", 
shows  die  centre  of  the  vanishing  line  of  the  plane  of 
the  ship'ii  stern*  Tins  line  contains  the  vanishing  points 
for  the  sides  of  the  windows,  &c. 

(^12.)  To  draw  the  roasts.  Erect  for  a  base  at  a  or 
f,  a  perpendicular  to  a  W,  or  rather  a  parallel  to  B  K*, 
Draw  aJso  to  the  point  K*®  the  indefinite  representation 
of  a  parallel  to  the  mast,  which  is  lie  re  taken  to  be  ft 
perpendicular  to  the  plane  of  the  deck.t  Let  a  X  be 
the  required  occasional  base,  and  a  Y  (vanishing  at  K") 
the  representation  of  a  parallel  to  the  mast.  Draw  a  B, 
aiid  tbroogh  the  points  j\  g,  and  /,  in  *  B,  draw  the  repre- 
sentations o  K**,  p  K**,  and  q  K***  To  begin  with  the 
proportions  of  the  mizen-niast :  mark  ihem  off'  on  a  X, 
according  to  the  scale  of  the  plans,  No.  2.,  and  having 

•  The  body  plan,  or  piane  of  projection j  is  a  senHiion  of  the  ihip  at 
the  mid-ship  frame,  or  broade&t  place,  perpendicular  to  the  two 
former.  From  theuc  three  p!ans,  the  necessity  is  itinnifefit  of  con 
ttaiit  attention  to  the  three  particuiari,  luinely,  lengthj  breadth,  and 
depth,  or  thickness,  (Art.  1&6>  157,  to  16 1,)  etienliaUy  ecnnbined 
with  all  Si'lid  fonna. 

t  Thosu  timbers  whoie  plines  are  p4*rpendiculftr  to  the  tbecr 
plan  &re  called  tquarc  itmhttSj  and  those  whose  pUiiea  are  iadined 
to  it  are  called  cunted  timbcn. 

X  Whatever  deviation  from  this  perpendicular  may  be  required 
by  the  navAl  architect  mi|^ht  be  expretsed  with  the  same  accuracy; 
(Prob.  V. ;)  but  the  small  size  of  our  diiigratn  makes  the  difierenoa 
fjuite  immateriuL 
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pointing,  found  the  dividing  point  of  a  Y,  (Art  133,)  transfer  to 
s.^K/mU  a  Y  the  divisions  of  a  X.  Draw  6  c  (a  parallel  to  a  W) 
through  the  line  of  the  mizen-mast.  At  6,  6  O  \'ani8h- 
ing  in  K*  represents  a  parallel  to  a  Y.  From  the  di- 
visions therefore  on  a  Y,  draw  lines  to  B  (Art.  77)  cut- 
ting 6  O  in  the  points  O  and  r,  through  which  O  o  and 
r  R,  two  parallels  to  6  c,  will  give  o  for  the  place  of  the 
cap,  and  R  for  the  place  of  the  round  top.  Proceed  in 
the  same  manner  for  the  main  and  fore  masts,  and  in- 
deed for  all  lines  in  planes  parallel  to  the  plane  of  the 
keel. 

To  draw  the  bowsprit.  Let  V  k  and  ay  vanishing 
in  the  line  B  K*  represent  the  angle  made  by  the  bow- 
sprit with  the  base  a  X,  just  as  aY  represented  the 
angle  so  made  by  the  masts.  Mark  off  on  a  X  the  re- 
quired proportions,  which  will  be  transferred  to  ay  by 
means  of  its  dividing  point.  (Art.  133.)  Next,  a  parallel 
through  V  to  aW  will  give  the  point  A;  through  which 
Ay,  vanishing  in  the  same  point  with  and  similarly  di- 
vided with  ay,  (Art.  77,)  will  give  the  pointy  for  the 
cap  of  the  bowsprit.  Lastly  transfer  the  point  j  to  A, 
by  a  parallel  yifc  to  a  W. 

(213.)  A  representation  is  given  (plate  x.  fig.  1, 
No.  4.)  of  a  double  cross  formed  of  seven  cubes.  The 
vanishing  lines  and  points  for  the  cube  in  the  centre  are 
manifestly  the  same  as  for  the  surrounding  six.  None 
of  the  three  pairs  of  parallel  sides  is  parallel  to  the  per- 
spective plane ;  and  their  three  vanishing  lines  form  a 
triangle,  (Art.  160,)  two  points  of  which  are  in  the  line 
N  O,  marked  40^  and  50^,  and  the  third  at  65^  in  the 
vanishing  line  D  C  M. 

No.  5.  is  the  representation  of  an  octahedron,  or  eight- 
sided  figure,  formed  by  two  pyramids  having  a  common 
base.  It  is  a  regular  solid,  contained  under  eight  equi* 
lateral  triangles,  whose  intersections  are  the  sides  of 
the  three  squares  ab  cdj  debf,  and  aecf.  These 
squares  intersect  each  other  in  their  respective  diagonals, 
(e/  a  c,  and  d  6)  (Prob.  X.  Cor.  3.)  and  each  of  the 
squares  is  a  common  base  to  two  pyramids. 

No.  6.  represents  a  six-sided  figure,  formed  also  of 
equilateral  triangles.  It  shows  a  method  by  which  is 
found  the  vanishing  line  of  the  base  of  a  pyramid  whose 
six  sides  are  equilateral  triangles  ;  one  of  the  six  {viz, 
the  side  g<rh)  being  parallel  to  the  perspective  plane. 
At  the  point  L  (C  L  being  the  principal  distance)  make 
/  /  r  an  angle  of  60°,  or  r  I  to  an  angle  of  30''.  Find 
the  perpendicular  d  r  to  the  base  of  the  equilateral  tri- 
angle thr,  and  cut  off  L  «  equal  to  it.  Then  with  b  m 
(equal  to  tr)  and  L  m  (equal  to  L  s)  construct  the  tri- 
angle (isosceles)  L  m  «,  and  produce  m  L  to  U.  U  L  is 
the  direct  distance,  C  U  the  central  distance,  and  U  the 
centre  of  the  required  vanishing  line ;  and  the  triangle 
■aXfi  will  represent  the  original  »  L  m,  viz. 


The  angle  mlts 
Lmt 
hsm 


]  f 

Vwill  be  represented  by< 

J  I 


\  Ilia, 
\  a  H, 


The  line  <rM^,  or  <r/?,  passing  through  the  apices  of 
the  two  pyramids,  is  found  by  bisecting  the  base  g  A,  and 
drawing  from  X  to  the  dividing  point  of  A  a  a  line  cutting 
A  /*  in  o.  (Art.  118.)  Next,  to  the  point  o  draw  the  re- 
presentation g"  0  of  a  perpendicular  to  /*  A.  A  line  s  p,  or 
ff  M^,  drawn  through  the  point  where  X  /*  cuts  o  g,  will 
be  the  line  required,  representing  a  perpendicular  to 
the  plane  ofgfihni  its  centre.  Or  the  vanishing  point 
of  <r/?  may  be  found  by  Problem  IX.  (Art.  196.)  Ob- 
serve, that  for  the  four  sides  of  the  upper  pyramid  g'^ir  A, 


there  are  but  three  vanishing  Hues,  (Art.  158,)  tibce  { 
one  side  is  parallel  to  the  picture.  Also  the  ranislufig  ^ 
line  of  fig  h  will  be  a  parallel  to  g  A  at  U,  (or  a  perpen* 
dicular  to  U  C,)  and  the  other  two  Tanishing  lines  wiO 
be  parallels  to  the  bases  (Art  64)  g  <r  and  <r  A,  cuttiiig 
the  vanishing  line  at  U  in  the  points  where  it  is  met  by 
g  n  and  h  fi. 

For  the  four  sides  of  the  lower  pyramid  there  will  \t 
four  vanishing  lines.  One,  the  perpendicular  toRC 
at  U,  just  stated ;  another  parallel  to  it  at  the  vaniafaing 
point  of  \p,  for  the  vanishing  line  of  the  plane  of  pgk; 
and  the  remaining  two  crossing  the  two  former  in  the 
vanishing  points  of  the  lines  g  f*,  hft,  gp^  hp. 

No.  7»  is  a  dodecahedron,  or  twelve-sided  figure; 
formed  of  two  pyramids,  whose  common  base  (a  henk 
gon)  vanishes  in  P  D.  The  perpendicular  a  6,  at  tlie 
centre  of  the  common  base,  will  be  found  to  vanish  is 
the  point  marked  M»  (Prob.  IX.  Art.  196.)  Thof 
will  be  twelve  vanishing  lines  to  this  figure.  To  fisd 
these,  observe  that  the  figure  is  formed  by  the  bomidi- 
ries  of  three  equal  and  similar  rhomboids  inteneelisg 
each  other  in  three  lines  or  diameters,  which  crosi  tlie 
centre  of  the  hexagon.  The  vanishing  line  of  the  pboe 
d'each  rhomboid  must  be  drawn  from  M*^  (the  cob- 
mon  vanishing  point  of  their  line  of  intersection  «^ 
to  certain  points  determinable  in  P  D,  the  Tanislu]^ 
line  of  their  plane  of  measure.  (Art.  146.  See  abo 
Prob.  X.) 

No.  8.  is  another  dodecahedron  formed  of  tirdve 
rhomboids,  for  the  planes  of  which  (since  ctdi  hn  its 
parallel)  there  must  be  six  vanishing  lines.  (Alt.  158.) 
The  plane  of  the  uppermost  vanishes  in  the  tine  P  Dl 

(214.)  That  the  course  of  study  we  are  heiesdis- 
eating  cannot  be  prosecuted  without  considerate  psni 
and  unremitting  efforts  will  be  obvious.  But  nwOa  tfs 
nnc  lined  must  be  the  Painter's  motto.  To  every  nisd 
that  prefers  certainty  to  guesswork ;  to  erenr  undo^ 
standing  that  cannot  be  satisfied  without  a  clear  lad 
good  reason  for  its  mode  of  pursuing  any  object ;  It 
every  imagination  that  has  enough  vigour  and  somd* 
ness  to  despise  unqualified  applause,  and  aspire  colj 
to  judicious  praise ;  we  need  not  urge  the  necesaty  of 
clearness,  nor  the  advantage  as  well  as  gratificatios  of 
obtaining  truth.  We  admit  that  it  is  very  possibk  to 
acquire  great  correctness  of  outline,  and  yet  make  bo 
acquaintance  in  any  degree  with  either  perspective  or 
anatomy.*  By  accustoming  the  eye  to  measure  inter 
vals  of  distance,  and  the  hand  and  pencil  to  nice  divi- 
sions of  lines,  as  well  straight  as  curved  ;  by  obsenring 
narrowly  throughout  the  objects  to  be  cofaed,  nhat 
points  lie  above  or  below  each  other  in  a  verticsl  ^&re^ 
tion ;  and  what  points  lie  on  the  same  level  in  horaoolil 
lines ;  and  then  by  transferring  carefully  these  pointi 
to  the  drawing  board,  or  canvass,  previously  to  filling 
up  the  intermediate  parts  ;  a  considerable  knowledge 
may  be  obtained  of  the  true  forms  of  objects,  as  wril  ai 
of  their  just  delineation.  We  are  fax  fmrn.  wishing  ti 
supersede  these  useful  exercises.  On  the  contrary,  no 
would  particularly  recommend  the  mere  beginner  to 
practise  making  outlines  of  regular  figures,  such  os  the 
triangle,  the  circle,  the  square,  the  parallelogram,  tbe 
rectangle,  and  regular  polygons  in  general.     Let  hiffl 

*  There  is  a  degree  of  popular  wonderment,  oflen  £ital  to  ick*' 
tific  progress  in  any  Art,  excited  by  the  exclamation,  How  surprinog! 
and  yet  he  nn^er  iearned  to  draw  !  or,  How  manrellous  I  what  » 
car  !  she  doet  not  know  a  note  of  mutic  ! 


then  proceed  to  solids,  the  cylinder^  the  cube»  the  pftml- 
'^  lelopijjed,  the  cone»  the  pyrainid, &c,  &c.,  arididl  iUhbt/ 
the  tye  only,  without  tlie  guidance  of  Mathematical  in- 
struments, which  it  will  lie  projwr  to  apply  alWrwardF, 
lis  far  aa  such  means  extend,  for  correction  of  each  draw- 
ing. (An.  43.) 

(215.)  A  pupil  well  practised  in  this  initiatory  habit 
wUl  soon  acquire  such  readiness  in  division  of  lines  as 
to  have  the  power  of  marking"  off  at  si|i^hl,  with  ease  and 
accuracy,  on  any  given  tine,  a  third,  a  fourth,  a  fiJlh,  or, 
what  is  more  difficult,  even  a  seventh,  or  ninth  portion 
of  it.  Sirailai  facility  may  Iw  obtained  in  the  division  of 
angles.  For  correcting  these  exercises  either  a  common 
graduated  ruler,  the  sector,  the  protractor,  or  the  pro- 
'     portional  compasses  may  be  resorted  to* 

But  the  intelligent  learner  will  soon  find  Buch  helps 
\insatisfaclory  except  so  flir  as  ihe  delineation  of  one  sur- 
face  of  an  object  is  required,  and  that  surface  a  plane  to 
which  a  line  drawn  from  his  eye  is  perpendicular*  In 
short,  he  will  liave  got  7w  further  than  Case  /.  (See 
Prob.  II.  and  Art.  156.)  In  his  attempts  at  outline  of 
*oUd  figures  no  drawing  can  be  implicidy  relied  on  with- 
out examination  by  the  rules  of  Perspective,  In  an  out- 
line, for  example,  of  the  pyramid  Act  g^^i,  (plate  x.  fig.  1, 
No,  6.)  although  the  side  hirg,  hemg  an  equilateral 
triangle,  is  a  regular  llpfure,  (because  represenleri  parallel 
to  the  plane  of  t!*e  picture,)  yet  the  side  f^trg  can 
never  be  satisfactorily  drawn  without  knowing'  how  the 
point  /I  is  obtained.  (Art.  118.)  What  is  here  ob- 
served of  the  pyramid  hagfi^  may  be  said  of  any  other 
solid  whose  sides  are  foreshortened ;  that  is,  are  seen 
otherwise  tfian  immediately  facing  the  spectator.  Ttie 
outh^ie  of  a  globe  is,  as  we  have  already  shown,  (Note 
to  Art.  157.)  the  only  fi^rure  which,  at  all  times,  faith- 
fully represents  the  original  under  any  change  of  posi- 
tion. 

There  are,  however,  several  methods,  and  some  of 
lliem  of  exquisite  mechanical  ingenuity,  by  which,  with- 
out knowledi^eof  Perspective,  the  draug:htsman  may  ob- 
tain his  purpose.  Neither  do  we  forbid  him  the.se  akls. 
The  camera  ohscitra  is  mi  invention  long"  known  to 
artists.*  In  Treatises  on  Art,  it  has  been  recommended 
-as  not  only  useful  for  ascertaining  the  correct  tbrms  of 
objects,  but  also  their  tones  of  colour,  and  gradations  of 
light  and  shade.  Sir  Christopher  Wren,  in  the  Philoso- 
phical Transactiomf  for  March  1669,  communicated 
an  invention  by  which  the  artist,  loc*king  honzontaUy 
through  a  small  hole  fixed  as  a  sight,  may  follow  at  the 
same  moment  on  paper,  with  the  point  of  his  pencil,  the 
progress  of  a  small  bead  J  along  the  apparent  bounda- 
ries of  the  object  to  be  delineated.  This  idea  of  W^ren 
may,  pOBsibly,  have  suggested  to  the  ble  Dr.  Wol- 
laston§  his  admirable  contrivance  of  the  camera  lucidat 

•  Bmche  Lionardo  ntm  /acrui  mtftsinuf;  defia  Cftmira  otttcOf  pur 
ft  htnt  ne  dttcrive  ta  coftruzionn  e  gti  ^'^ffetti^  rhc  n  im  nnzichl  nd 
affri  i  ckiaro  doverti  di  quf$(a  macehtna  t  invention f,  S/oriche 
auMtnt  da  C.  Am&retti  nit  rdisione  del  Trattaio  ddla  Pittura  da  L. 
da  nnci,  8vo.  MilawOj  1804. 

j  Vol  iv.  p.  8'J8, 

J  An  ingvniotii  gentleman,  Mr.  Ronald,  has  simplified  this  con- 
trivance, and  cumpriaed  it  in  a  pocket  cast*  of  al>out  "  a  foot  in 
l«iigtb«  And  two  indies  in  breadth.*'  Tliis  inslniment,  which  we 
Imvc  Been  at  Mr.  Caiy's,  tlie  Optician's,  seems  a  decidedly  succcis- 
ful  improvement  upon  its  numeroim  pT4ide«s5ors. 

§  In  vol.  Ixxv.  p*  306.  of  the  Phtloiophical  Tramartioni,  r  simitar 
instrument  to  that  of  Sir  t^hriblopher  AVren'i  is  introdiicetl,  the  in- 
vention of  Mr*  JamifH  Peacock  ;  and  in  vol.  xxviii.  of  the  PAiloiop/H' 
oi/  Jtmnuifj  a  diAwing  and  descri^vtion  are  given  of  an  instrument 
TCsemhlintf  the  camera  lucida,  but  le*»  port  able;  invtntifd  hy  the 
VOL.  V, 


by  which  a  spectator  looking'  trt-^tW/y  downwards*  OfOutKj>iv 
throug"h  u  ^mall  hole  sees  at  tlie  same  moment  the  re-  ^'^^'•^^ 
fleeted  image  of  die  object  together  with  the  point  of  bin 
pencd  in  apparent  contact  with  it  on  the  pa{)er*  The 
advantages  of  the  camera  luvida  over  its  lonc^  esta- 
blished namesake  in  its  portabtlity,  in  its  ready  appli- 
cation, and  partictdarly  in  its  property  of  presenting!;  the 
objects  to  be  traced »  not  in  an  inverted  order,  but  in 
their  true,  erects  and  natural  positions,  distin^uit^h  it  as 
one  of  the  mowt  useful  instruments  of  its  kind.  But  it 
is  not  an  infallible  guide*  It  is  only  an  appro^timatlon 
to  perfect  accuracy. 

(216.)  Perhaps  the  most  satisfactory  methoil  of  ob-  Mechanical 
taining  an  outline  by  mechanical  aid  is  the  following:  r  ^^J^'**^/*^ 
which,  although  claimed  by  some  as  a  wholly  modern  Da  vine? 
invention,  is  as  old  as  Leonardo  da  Vinci,  and  has  been 
recommende<l  by  him  in  liis  celebrated  Treatise  on  Art  t 
Over  a  plane  of  the  best  g-lass  entirely  pure  and  colour- 
less, let  a  preparation  be  spread  of  g-nm  or  isinglass,  suf- 
ficiently thin  to  admit  distinct  vision  ;  and  sufficiently 
strong  to  retain  the  marks  of  a  blacklead  or  othercrayon. 
Opposite  to,  and  fixed  at  a  convenient  distance  (viz.  the 
principal  distance,  Art.  10)  from  this  transparent  sur- 
face, the  eye  of  the  operator,  through  a  small  hole  or 
sight,  looks  ypon  the  objects  to  be  drawn  ;  and  his 
band  shapes  the  outline,  over  which,  when  completed, 
he  places  a  sheet  of  thin  drawing  paper,  tigjhtly  stretched 
in  an  open  frame.  Ttie  orig-inal  tracing  on  the  glass 
held  to  the  light  will  then  shine  through  the  paper,  and 
may  be  again  Iraceil  and  translerred  to  it.  The  above 
process  is  facilitated  by  using  two  crayons  of  ditferent 
colours  ;  as  a  red  for  the  fir^t,  and  a  black  fnr  the 
second  tracing;  or  vice  verm.  If  tracing  paper  be  used, 
the  counter-drawing  may  be  transferred  to  panel,  can* 
vasB,  or  any  other  material 4 

celebrated   Riim^dtinj   and  improved    by  hi«   pupil   Mr.  ThooiAS 

*  This  perpendimkr  distance  of  the  eye  from  the  paper  aaswen 
to  the  principal  distoncti, 

j  The  following  ore  Uis  words,  Abhi  urn  velro  grande  rome  urn 
mexio  fo^fm  di  carta  reah,  e  qutth  ftrma  tene  dmanxi  a^H  ocehi 
/tfoi  J  cioc  tra  pli  orchi  e  quella  ana  cAe  tu  vuoi  ritrarrc ;  e  pm  ti 
pont  Inntano  eon  roccAio  a/  drtto  veiro  due  terzi  di  braccio,  e  ferma 
ia  tetta  c<tn  un  instrumenfOf  in  modo  eke  no  ia  potti  muovtrre  punh* 
Dipoi  terra^  o  cyaprite  irn  occhiOf  e  col  pene/lo^  e  con  il  lapi$^  segna 
tul  vetro  qwl/o  che  di  ta  appare,  e  poi  Ittcida  con  la  cnrfa  fal  vetro, 
e  Mpolvenzzandola  aopra  una  cnrta  ttuomtf  dipin^eltt,  $e  ti  piace^ 
utindo  bene  di  pot  la  profpetfiva  aereti.  Da  Vincij  Trattato  della 
Pittmrn.     Kdition  of  Manzi,  Homa,  1817^  p.  72. 

t  Connter-drawing  is  a  term  a[>plied  to  any  method  of  obtftiuinc^, 
with  tjiechanical  accuracj ,  the  copy  of  a  pictuj-e  or  dt'si^jn.  For  tins 
piirpOM,  various  media  are  used,  as  flue  linen,  oiled  pai'^'r^  or  any 
other  transparent  material,  which,  being  laid  over  the  work  to  be 
copied,  admits  distinctly  through  it  a  snffidt-nt  mimber  of  tht*  lities 
anil  shadows  lo  be  followed  in  ink  or  in  |H'ncil,  ou  il»  !*urftic«  with  or 
without  colour.  When  this  copy  h  niade^  k'l  the  opj^oMite  Jiitleof  the 
transparency  (if  of  pap*Tj  or  of  a  substAncif  i.imlLrly  pliiibte)  le 
mbl>ed  with  dry  chalky  whitCt  black,  or  of  any  tijit  rt't^iiirvd.  Nuxt 
Uythe  copy  with  itschalkad  tiide  downwards  over  a  clt^an  canvass  or 
blank  sheet  of  drawina:  paper^  and  go  a^\tn  ovit  thi*  outUtje  with  a 
lilatt-pencil  or  other  olitoted  point.  The  origiual  duii^ti  may  by 
this  pnicess  be  re^jeutedly  transmitti^il  and  copit-d.  Coimter- 
drawing  may  also,  as  ap|iears  above,  be  efft'Ctcd  by  a  gla-is  me- 
dium* It  is  sometimes  performed  by  framei  or  nets  divitk'tl  into 
squares^  composed  of  wire,  Bitk,  or  thready  and  taid  o?er  the  p<dn1injj 
to  be  copied.  Tlu*  points  marked  on  »dcs  of  these  squares  are 
then  transferred  tu  the  aurfuce  which  la  to  receive  the  copy.  The 
parallelogTam,  the  pentagraph^  the  camera  lucida,  &c*  are  instru- 
ments in  tefjniuitioti  for  counter-tlrawing.  Copj ing  machmei  Aim 
modiBcation^t  uf  the  chu1kin|^  process  above  described. 

In^ruments,  termed  Delitieators,  for  drawing  from  nature,  have 
be«n  constmcled  on  liko  principles  to  tlic  iM»t-work  here  mentioned. 
lu  vol  i.  of  the  Pkihtophicai  Jovrmalf  a  timplti  Aiid  in^niA^us  con- 
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I^unting.  Other  mechaoical  helps  might  be  named.  Butoor 
^^■V*^^  object  here  is  not  to  dwell  upon  expedients  by  which  the 
rules  of  Perspective  are  supposed  to  be  superseded.  Our 
meaning  is  to  assure  all  who  trust  implicitly  to  such  ex- 
pedients, that  without  acquaintance,  practically,  at  least, 
with  this  interesting  branch  of  Geometry,  no  helps  from 
even  the  oompktest  mechanism  will  avail.  The  slight- 
est accident  may  cause,  in  any  instrument  hitherto  ocm- 
structed  for  this  purpose,  a  woAil  deriation  from  Truth 
and  Nature.  To  correct  these  deviations  is  the  business 
of  Perspective ;  and  to  give  the  artist  such  well-plaoed 
confidence  in  his  representation  of  outline,  as  will  en- 
courage him  to  finish  his  'performance  without  fear  of 
being  reduced  to  the  shame  and  trouble  of  subsequent 
attempts  (when  they  nay  be  too  late)  at  alteration  of  his 
work. 

(217.)  Thus  far  we  harve  prooeeded  in  this  elcnen- 
tary  department,  in  these  introductory  rudiments 'as 
they  only  claim  to  be  eaUed,'Of  the  Grammar  of  Paint- 
ing. For,  indeed,  a  knowledge,  however  perfect,  of  Per- 
spective, is  to  Art,  no  more  than  what  a  perfect  knaw- 
ledge  of  orthography  or  of  pronunciation  is  to  Language. 
No  very  great  credit  in  the  exercise  of  vmtten  or^spotoi 
Language  attaches^  among  educated  persons,  to  the  in- 
dividual who  spells  or  who  pronounces  it  >  with  corrects 
Bess ;  and  yet  to  spell  or  to  pronounce  incorrectly)  is 
held  disgraoefiil.  So  also,  merely  to  draw  vrith  aoon- 
racy  ought  not  to  satisfy  the  aspiring  artist.  His  out- 
lines, to  claim  conspicuous  merit,  must  have  force  and 
meaning  as  well  as  truth  ;  while  at  the  same  time  he 
should  regard  and  avoid  &lse  Perspective,  with  as  much 
alarm  and  abhorrence  as  b  manifested  by  the  rhythmical 
scholar  towards  b,  foist  quantity  !  There  is  a  difference 
tuo  in  their  origin,  between  the  language  of  the  Painter 
and  that  of  the  Etymologist,  which  acts,  or  ought  to  act, 
upon  the  mind  of  the  former  as  a  continual  incentive  to 
superior  caution^  and  more  jealous  observance  of  ele- 
mentary rules.  The  laws  of  outline  are  deduced  from 
daily  and  universal  experience.*  They  appeal  to  facts 
which  every  eye,  almost  instinctively,  can  attest ;  whereas 
the  laws  of  speech  are  conventional  and  arbitrary. 
To  all  attempts,  therefore,  of  the  careless  draughtsman 

triyance  is  described  by  Mr.  R.  L.  Edgewoith  as  the  invention  of 
Miss  Maria  Edgeworth.  Another  Delineator  of  easy  construction, 
is  a  fixed  upright  frame,  across  i^hich  a  number  of  very  fine  threads 
or  wires  are  stretched,  crossing  each  other  at  right  angles,  and 
dividing  the  frame  into  a  numbw:  of  small  squares.  The  paper  on 
which  the  drawing  is  made  is  also  ruled  with  a  like  number  of 
squares.  Looking  through  a  fixed  sight  at  a  little  distance  from  the 
frame  (answering  to  the  principal  distance,  Ari  9,  10)  the  operator 
observes  on  what  square  the  object  he  wishes  to  represent  is  found, 
and  draws  the  object  in  the  corresponding  square  upon  the  paper. 
At  the  end  of  Brooke  Taylor's  Perspective  (edition  of  Kirby,  4to. 
1768)  is  described  an  instrument  to  the  same  purpose  formed  by 
two  rulers,  horizontal  and  vertical;  the  former  fixed,  the  latter 
sliding  in  a  groove  upon  it.  Both  arc  numbered  in  equal  divisions 
that  correspond  to  a  certain  number  of  ruled  squares  on  the  draw- 
ing, llie  operator  looking,  as  before,  through  a  fixed  sight  adjusts 
the  vertical  ruler  to  any  point  in  an  object,  and  then  comparing  the 
graduation  on  the  rulers  with  that  on  the  sides  of  his  drawiug>- 
board,  he  transfers  each  point  so  found  on  his  perspective  p/ane  to 
its  corresponding  place  on  his  paper,  just  as  he  would  compare,  in 
copying  a  map,  the  points  of  longitude  and  Utitude,  and  find  by  their 
means  the  relative  position  of  any  given  spot,  town,  or  mountain. 
^*  V Anatomie  et  ia  Perspective  sont  des  Sciences  exactes ;  elles 
t*appuyent  sur  des  dtmonstrations :  elles  ont  pour  objei  des  vMt^s 
iUmontr6es.  Lwrsque  dans  les  Scales  et  dans  F opinion  publique,  ees 
Sciences  ne  seront  plus  considtrtes  comme  fondemens  indispcnsabies 
de  la  Peinture^  on  pourra  prononcer  hardiment  que  cet  Art  et  les  par- 
ties qui  en  dependent  sont  menaces  d'une  prochaine  decadence, 
Watelet,  Encyc/op^die  Mcthodique,  Beaux  Arts, 
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to  find  apology  for  defideodes  in  Perspective  by  appeal-  < 
ing  to  like  examples  of  deficiency  in  the  Golden  Age  of ' 
Art  among  its  abkst  pvufessors,  -we  ansver  that  thoK 
great  authorities  would,  in  a  later  Age,  faBTe  been  moat 
keenly  sensitive  to  ccitiebm  in  these  respects.      They 
would  be  the  first  to  perceive,  that  in  the  natural  pro- 
gress of  Taste  eommensunte  with  the  spcead  of  general 
knowledge,  inattention  to  the  rudimental  particnlan  ki 
questkm  leads  as  eflEectually  to  weaken,  or  destroy,  ikt 
intended  impression  of  a  fine  Picture ;  asthe  delivery;;  in  a 
broad  provincial  accent,  of  even  the  most  briUiant  Speedi 
in  Shakspeare  would  be  losnfferaUe  to  polished  esn, 
and  would  be  found  to  mar  and  murder  all  its  els- 
qnence  and  beauty. 

(218.)  We  would  next  direct  the  aliident^a  atttnlioo  or 
to  some  acquaintance  vfith  Anatomy.  While  paminptn 
this  important  study,  he  must  not  imagine  that  IVim*u-  ^ 
iive  may  be  laid  aside.*  On  the  contrary  eveiy  atepia  fioi 
that  initiatory  path  leads  to  proficiency  in  this  i 
vanced  stage.  As  well  might  aGrammaiiian  (toj 
the  above  figurative  allusion)  discard  the  most  < 
letters  of  his  alphabet,  and  pretend  to  ivm  a 
guage  without  vowels,  as  an  artist  expect, 
the  practice  of  foreshortening  whatever  object, 
or  inanimate,  may  be  submitted  to  his  pencil^  to 
even  the  lowest  grade  of  professunal  ntedioority. 
apective  is,  as  we  have  seen,  the  Art  of  fonakoHemiwg. 
The  rules  of  it  have  been  applied,  in  the  piMsdiag 
examples,  to  objects  possessing  neither  Tegetabk  nor 
animal  li^  ;  to  works  of  human  contrxvanee  in  Mteha- 
nics  and  in  Architecture.  We  must  now  apply  it  to  the 
representation  of  natural  phenomena.  Andof  tiMseve 
begin  with  animal  forms,  as  having  more  obviooangs- 
larity  of  outline.t  Outline  of  kndscape  and  of  Ibe 
scenery  of  Nature  will  follow  next  in  order.  After 
which  some  necessary  observations  on  outline  as.  sai- 
nected  vath  character  and  expression  will. then  eondude 
this  division  of  our  subject. 

(219.)  The  study,  indeed,  of  Anatomy  for  the  par- 
poses  of  Painting,  has  in  view  two  objects,  which  we  take 
leave  to  distinguish  by  the  terms  Configuration  sad 
Expression. 

1.  The  first  of  these  is  introductory  to  the  seeonL 
It  consists  in  such  a  knowledge  of  the  several  parts  of  Ae 
animal  ligiire  as  can  represent  each  part  in  its  proper 
form  and  place,  and  can  preserve  at  the  same  time  tfe 

*  The  necessity  for  combining  Perfpediro  with  AmtoHy  warn 
Arom  the  f^neml  regularity  of  animal  furm«.  If  there  wm*  no  vfor 
metry  in  the  human  frame :  if,  for  instance,  the  right  wvdm  did  sot 
assimilate  with  the  left,  Perspective  might  be  less  importtnit,  f&dtte 
figure  of  a  man  might  be  drawn  as  much  ad  libihim  as  tint  of  a  tits 
or  a  mountain.  Meng^s,  who  is  a  strong  pictorial  antbotity,  has  tee 
words  in  a  Treatise  on  Art  at  the  end  of  his  Waika.  ilini  dAwmr 
bien  las  estatuas  es  necessario  saber  la  perspetiiva, — ^To  dzaw  vcfl 
from  -the  antique,  a  knowledge  of  persjiective  is  indispeiaible. 
Obras  de  Mengs,  p.  334.  eA4to.  Madrid,  1780. 

t  We  would  recommend  the  student  to  make  frequent  dnoringi 
of  such  machines,  more  or  less  complicated,  as  he  may  have  oppt* 
timity  of  examining  either  in  motion  or  at  rest  ^lis  practiee  |^ 
accuracy  to  his  eye  and  hand,  and  prepares  him  for  aelineetioiis  of 
a  higher  order  in  animal  mechauics.  lie  will  afterwards  be  better 
able  to  appreciate  in  his  mind,  and  to  represent  with  his  pencil,  ti* 
most  perfect  state  to  wliich  he  can  possibly  conceive  the  means  asd 
powers  of  locomotion  and  of  machinery  (if  the  works  of  Dhrine  «>>* 
dom  may  so  be  termed)  to  be  advanced.  And  indeed,  to  all  «h> 
desire  practical  and  endless  evidences  of  the  immeasurable  intemi 
between  the  contrivances  of  Man  and  the  works  of  Him  who  gin 
life,  and  mind,  and  soul  to  the  contriver,  we  would  reconunend,  prerr 
ously  to  anatomical  inquiries,  as  much  acquaintance  as  their  Insure 
will  permit  with  the  best  mechanical  effi>rts  of  humaa  iDgenuiiy. 
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jg*.  several  proportions  of  any  one  limb  or  fejiture  com* 
•-i'-  pared  with  any  other,*  To  this  preparatory  knowledge 
belong  a  vocabulary  of  the  jinucipal  bones  aiid  muscles; 
the  outline  and  poailion  of  the  Cornier  iti  a  state  of  rest; 
together  with  tlie  sbajies,  oriprin,  and  insertion  of  the 
laker>  And  a9  the  stale  of  animal  re^t  seems  included 
specially  under  tliis  head  of  the  eubjcet,  we  shtill  here 
have  opportuiuly  of  allusion  to  the  natural  arrangement 
pcoper  and  neeeasitfy  tbr  balancing  the  animal  in  nny 
required  posture.  We  here  also  may  remark  particu- 
larly upon  the  agency  of  such  muscles  as  are  partly  in- 
I  voluntary,  t\  r  in  some  deg^ree  indepeiutent  of  the  will. 
Under  this  hea«l  it  will  suffice  to  describe  the  position 
of  the  voluntary  muacle^,  or  thc^  under  the  inBuence  of 
volition. 

2.  The  second  object  and  ultimate  aim  of  the  student 
i&  Expression*  of  which,  Ijowever,  under  the  head  Com- 
position, we  shEll  say  more  in  its  more  appropriate  place. 
Expression  regunlslhc  use  and  active  application  of  the 
materials  before  enumerated.  As  in  the  Art  of  Naviga- 
tion it  is  one  thing'  to  know  the  names,  form,  position,  and 
relative  ma^ihude  of  the  decks  and  timbers ;  of  the 
masts  and  yards*  blacka,  sails,  and  rlg-^ing;  and  quite 
another  kind  of  knowledge  to  apply  all  tliese  organs  of 
motion  to  their  respective  uses  :  so  in  Anattmiy  the  study 
of  action  follows  that  of  mere  contiguralion*  And  (his 
study  of  Afiatomieal  expression  involves,  with  every 
artiftt,  consiideniliond  that  demand  conHummate  judg- 
ment, taste,  and  skilL  Here  comes  his  ordeal.  Here 
he  gutUB  that  point  at  which  the  stride  of  genius  bei^ns, 
and  from  wiiich  a  chaste  and  vigorous  imai^nation 
springs,  like  a  giant,  into  an  arena  suited  to  its  powers, 
leaving  far  behind  it  the  laborious  insipidity  of  less 
gifted,  unobservant,  and  uninventive  miufls.  Here,  in 
shoit^  hes  the  espedul  province  of  the  artist:  namely, 
out  of  infinitely  varied  forms  to  make  a  happy  choice  of 
sodi  peculiarities  in  look  or  gesture  as  are  best  adapLod 
[  to  convey,  through  the  magic  of  sympalJiy,  certain  pas- 
^HHMttiiir  sentiments  of  the  mindi  of  to  indicate  certain 
^I^I^CBsities  of  tlie  will.  All  the  rohwtary  muscles  are, 
V  ia  ntt^iining  this  hilieir object,  called  alternately  into  jday* 
f     for  which  in  a  stale  of  rest  he  only  had  be  tore  acquired 

the  nomenclatiice* 
a  We  have  taken  the  more  pains  in  drawing  the  above 
distinction  in  order  to  justify  to  our  readers  the  enlarged 
'P'  senJ9€  in  which,  by  the  term  Anatomy,  we  wish  to  lie 
understood.  We  do  not  limit  this  word,  as  has  heen 
oitendone  in  Treatises  on  Art,  to  the  study  of  the  human 
subject  alone.  We  consider  that  an  acquaintance  with 
tbe  forma  of  animatetl  nature,  sencrallv,  is  ei^sential  to 
tile  students  He  will  l^e  well  rewarded  by  devoting 
close  attention  to  those  forms.  Not  only  he  wiU  iind 
that  every  animal  has  a  cka racier  analogous  to  Che  lines 
of  his  pencil  in  depicting  it;  but  also  that  he  will  be 
enabled  to  represent  with  more  elevation  and  dignity, 
the  noblest  of  living  shapes,  the  frame  of  Man,  in  pro* 
portion  as  be  abstracts  it  from  mere  animality  and  ap- 
to    it  features,   and .  signs   and  mav^meuts 


^'vm  oitesrt'e,  9ii*ci»i  wutdUe,  dtmt  /a  pint  gramiU  dciviit^  lout  cf  *jm 
comi^K /^orgtmizaltan  dcM  iir*t  vSvuns,  L'ependant^  tvn  oltjd  prim-' 
cipnl  fat  r  ortfrnrnxitiivm  de  f/tamme,  comme  in  pita  inicrtttoM/tj  re 
imiiiftmmt  a  m>ut.  V^tude  de  tjnmiotme  dtdt  anui  t'etcndre  *ttt 
t§mfmUsiUiom  r/et  AMJinauLeff'oeci^ifry  poor  a'eclaira*  dtnanttijfet  det 
r^ftfmiJktmm*  €t  de»  cotnptmm§om  dW  michtmiam*  de»  ammauai  tt 
de  c^m  dt>  tkomme.  It  nc  ^a^ii  pot  pour  /«•  pfintr^  de  te  phmg^ 
dmum  cetit  immmm  enirvprite.  Vartttie  ne  i'occupt^  en  g^nirui^  ftie 
de  fc^tcrieur*     Watdetj  ioc.  cit- 
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purely  intellcctyaL     In  order  to  do  this,  the  artist  must  Of  Outlimt 
be   familiar  with   those  peculiarities  of  inferior  animal  ^•^ms/'^^ 
expression  which,   wherever  they  appear,  as  in  njiture 
they  are  for  ever  doing,  degrade  and  brutify  the  human 
subject.     He  must  know  what  to  reject,  before;  he  can 
turn  to  use  what  it  is  proper  to  retain.* 

(220.)  But  we  must  not  be  tempted  to  enter  further 
upon  this  interesting  portiun  of  our  task  until  we  have 
attended  duly,  as  wa.s  propotted,  to  the  coTifigii ration  of 
animals. 

In  order  to  avoid  confusing  himsell'  among  the  mtd- 
titude  of  parts  essential  to  life  and  motion,  we  advise 
the  learner  to  examine,  separately,  certain  larger  masses 
or  districts  of  the  animal  body,  so  that  he  afterwards  may 
mark  with  greater  distinctness  and  fidebty  their  Relative 
position,  and  the  union  of  the  whole  when  in  their 
natural  state  of  action  or  of  rest.  These  portions  seem 
very  conveniently  reducible  to  three:  1.  the  r<^to»  o/ Animal 
the  Head;  2.  the  region  of  the  Thorax^  or  chest;  3,  ^trudtire 
the  region  of  the  Abdomen  ;  all  terminating  at  a  com-  d^^'dtd  into 
raon  boundary  called  the  spine  or  buck  bone,  the  re-  "^*'*^*"**" 
spective  divisions  of  which  into  ctTt?it^fl/,  dormlt  and 
lumbar  vertebrtf,  serve  to  indicate,  in  each  species  of 
animal,  the  extent  of  each  region*  Consequently,  in 
thai  of  the  head  we  include  the  bones  and  muf^ilesof 
the  neck ;  in  thai  of  the  thorax,  the  arm  of  the  human 
subject,  the  wings  and  forelegs  oi'  birds  and  brutes ;  in 
that  of  the  abdomen,  the  legs  of  the  biped,  and  hinder 
legs  of  quadruped  animals.  It  will  be  useful  also  for 
the  student,  under  each  of  the  above-named  three  dis- 
tricts of  the  body,  to  divide  his  observ^ations^  into, 

1.  Such  peculiarities  of  the  bones  as  are  easeniial  to 
marking  the  outward  furm. 

2p  Imaginary   points,   lines,    and  planesj   for  detei^ 

♦  The  Work  of  Mr.  Vhmhn  Bt-VI  Qn^nafomjf  nf  Ej^prtttion  is  or 
should  bu  familial  to  fcvc      ;  "    .artist.     Like  CAinper,  who  pre- 

cedfid  hiui  ou  a  similar  author  joins  th*j  ttdvaalagc  of 

consid*;rable  n^  i^f^^    ^"  "  to  pruffusiooal  skill  iisi  au 

Anatomijit.   l^  :» J  ptors  were  e  vide  ally  in- 

liinatuwitb  C'  quotes  from  Winkkmaon* 

i^oitr pcu 9«'4>«  m^u .  (iiruiiitu du  rot  dtt  Diraa't  *'"•  dtcouvre 

d^uu  in  teUs  tuuU  Acj»,  /•*  ffl*  dta  animaiiJt;  nm  ieui«^ 

nifiU  a  /et  graml^  yrur  r>//'/J,  «  moh  front  haut  rt  impotantt  rt  a  ton 
n«g,  nmi*  rhcorf  u  *a  c/#*'V<*/«re,  q»ti  dcteend  du  haut  d<!  la  Utt,  pui^ 
rcmoHte  du  coit  du  front  rt  k  partagf;  en  retombamt  en  arc  t  t*f  qui 
n'ai  pat  te  carattere  de  iu  cftevdure  de  fhaittme,  mttit  celm  de  h 
criftiire  du  Horn.  QmtU  a  IJercuk  trt  prapgrtiont  de  ta  tke  ou  coif 
now  offrmt  la  formf  d'un  taurtau  indomptabit.  Pour  indiquer 
dofuce  hrrQt  M»e  vigMff**rt  et  »iw  putttance  ti^ttricure  aujr  forcet 
humaifiet,  on  iw  a  d&nnc  In  (cie  et  le  tUfudt  ctt  anim^ ;  partiet  ton* 
autrement  proportionnvn  que  dam  I ' /lotnvit,  qui  a  ia  tite  p/ut  grotte 
et  te  mu  piui  mince.  (Ettvret,  p.  3^7,  368.  *'  I  would  lufer/*  a*y» 
^tr.  Bell,  **  the  i»t'culiaiity  ofthe  beautiful  aud  impressive  form  of  the 
antiqiuj  head  to  this  principWt  that  ihc  ancient  aHist*  seduloualy 
avoided  whatever  was  detiini»d  chaiaderi^c  of  the  brute^  aud  mag- 
nitied  ihwso  dimeiisioa»  of  ihe  human  counteaaoe*  wliich  mark  the 
distinguishing^  attributes  of  Man*  The  Principle  of  composition 
among  the  Ancienti  ih  worthy  of  our  study  i  thty  soon  Ivh  mere  imi- 
tation, and  advanced  to  a  higher  study,  that  of  ideal  form,  in  which 
they  enik«vo\yefl  to  combine  exoeUeacet,  and  to  avoid  whatever 
might  tend  to  injure  the  design  or  to  impair  it»  efiect.  And  in  this 
puraiiit  they  seem  to  have  shuhed,  with  i>eculiar  care,  the  forms  a^d 
exptesfiioQ  of  aaiEiiali  as  contrasted  with  those  of  mankind.  Wo 
tiace  this  method  of  studv  in  many  piw?«  of  antiqiuty  where  the 
artist  has  eadeavoured  to  convey  the  character  of  dignity,  or  boddy 
strength,  or  coiirag«,  by  transfusing  into  his  composition  some  of 
the  peculiar  formt  of  animaU,  as  in  the  personificatioo  of  Go<ls  and 
Heroes.  We  may  trace  it  aJ»o  in  ancient  Masks,  Satyrs,  F«wn»*  and 
Centaurs,  where  it  was  the  artist* a  design  to  brtilify  the  countt'nunce ; 
a  pwuliarlv  ludicrous  effect  is  prodiwed  by  the  union  fsf  bnit.it  phy- 
siognomy w^th  human  expresdon;'  Swno  Treatises  by  this  aulhor 
on  Mimai  Mevfuuii€»,  published  by  the  Society  for  the  Ditf  uaion  of 
Useful  Knowledge,  we  particularly  recommead  to  studeats  la  Art- 
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PAINTING. 


He^on  of 
the  head. 
Iti  bou«8. 


PaintiofC.   mttiiAg  the  rektiv^  |>o8ition  of  the  bones,  aa  seen  (Vom 
^■^■v^"^  any  point  of  view. 

3.  Th6  motions  of  which  th6  bones  in  each  region 
are  capable. 

4.  Such  muscles  ft&  are  visible  instruments  of  moUon. 
The  remarks  which  our  limits  permit  under  each  of 

the  regions  mentioned,  will,  accordingly,  invite  attention 
to  those  four  particulars. 

<221.)  1.  The  rboion  of  the  head.  To  begin  with 
the  bones.  For  the  names,  forms,  and  articulation  of 
these  we  refer  the  reader  to  our  pages  on  Anatomy  and 
Osteology,  as  well  comparative  as  confined  exclusively 
to  the  human  body.  We  here  only  remark,  and  the 
remark  applies  to  outline  of  animals  generally,  that,  for 
the  purposes  of  Painting,  all  those  prominences  which 
are  but  thinly  coated  with  muscular  or  tendinous  fibre, 
require  to  be  most  minutely  examined,  to  be  carefully 
borne  in  mind,  and  to  be  continually  copied  in  various 
lights,  and  under  every  point  of  view  consistent  with 
their  appearances  in  the  living  subject.  Such  as,  in  the 
human  skull :  1.  The  two  protuberances  on  the  fore- 
head, conspicuous  in  all  adult  subjects,  and  arising  from 
the  enlargement  of  the  frontal  sinuses.  2.  The  temporal 
ridge  of  the  os  frontis,  on  each  side  of  the  forehead,  ex- 
tending externally  upwards  from  the  orbital  arch  towards 
the  temples.*  3.  The  ossa  nasi,  giving  form  to  the 
bridge  of  the  nose.f  4.  The  orbits  or  sockets  for  the 
eyeballs,!  and  more  particularly  the  zygomatic  process 
of  the  cheek  bone.  5.  The  zygoma,  or  jugal  arch, 
formed  by  the  uniting  processes  of  the  cheek  and  tem- 
poral bones.  6.  The  mastoid  processes.  7.  The  occi- 
put, and  the  points  immediately  behind  the  foramen 
magnum.§  8.  The  foramina  of  the  ear.  9.  The  lower 
jaw.  Its  several  motions  upward,  downward,  and 
lateral,  round  the    centre  of  the  glenoid  cavity.     Its 

*  "  Two  kinds  of  structure  'are  obseired  in  \ht  homed  pecora. 
These  are  either  proper  horns,  as  in  the  genera  of  the  ox,  gpat,  and 
antelope,  or  bony  productions,  as  in  the  genus  Grrvaif,whidi  includes 
animals  of  the  deer  kind.  In  the  former  genera,  the  external  table 
of  the  frontal  bones  is  elongated  into  one  or  more  processes :  in  the 
greater  number  the  frontal  sinuses  extend  into  the  homy  processes, 
in  the  stag  (in  the  male  only  in  most  genera)  the  frontal  bone  forms 
a  short,  flattened  prominence,  from  which  the  proper  antler  imme- 
diately shootH."  Blumenbach^s  Manuaij  Lawrence's  edition,  8vo. 
Lond.  18'27,p.22. 

f  The  vancties  of  individual  form  in  the  space  between  the  inner 
corners  of  the  eyes,  are  infinite.  Notwithstanding  the  smallncss  of 
the  ossa  nasi  in  the  human  subject,  they  constitute  a  feature  so 
strongly  characteristic  as  to  require  the  most  careful  study.  The  in- 
tei^uuienta  which  cover  them  are  so  closely  fitted  as  to  show  every 
the  most  minute  indentation.  By  the  Portrait-painter,  who  must  aim 
especially  at  /i^meM^  the  peculiarities  of  the  nasal  bones,  as  well  in 
their  projection  from  the  face  as  in  their  junction  with  the  upper 
maxilla  and  orbital  arch,  cannot  be  examined  too  particularly.  On 
this  see  Da  Vinci,  Trattaio  delta  Pittura,  cap.  187.  189.  These 
bones  in  quadrupeds  are  yet  more  remarkable.  The  Roman  nose  in 
a  hor^e  is  a  very  distinguishiug  feature. 

X  Of  the  two  comers  of  the  eye,  the  inner  one  is  always  the  more 
prominent ;  consequently,  if  two  straight  lines  be  drawn,  one  through 
the  corners  of  each  eye,  the  lines  will  meet  and  form  an  angle 
somewhere  opposite  the  junction  of  the  ossa  nasi.  For  the  I^r- 
spective  of  the  face,  the  lines  forming  this  angle  require  especial 
attention.  In  most  birds,  and  in  all  timid  or  watchful  animalH,  the 
hare,  the  cat,  the  horse,  &c.,  this  angle  is  proportionably  acute,  and 
the  outer  corner  of  the  eye  retires  so  much  as  to  admit^  not  only  of 
looking  sideways,  but,  in  some  degree,  even  of  retrospective  vision. 

§  The  parts  here  numbered  6  and  7  are  not  important  so  much 
for  their  form,  as  on  account  of  the  muscles  thereto  attached.  For,  as 
in  order  to  draw  any  line,  ntraight  or  curved,  with  precision,  the  points 
must  be  first  clearly  decided  where  to  begin,  and  where  to  end ;  so 
in  delineating  the  muscles,  the  draughtsman  must  previously  assure 
himself  where  they  originate,  and  to  what  [loint  or  points  they 
tend. 


angle  and  th^  l^kigth  of  its  two 'sides*  forming  thai  Of  0 
angle.  In  infancy  its  angle  obtuse,  and  its  alveolar  ex-  v^^ 
tremity  comparatively  slrart.  In  manhood  its  angle 
approaching  to  a  right  angle,  and  its  alveolar  proeeai 
nearly  on  a  vertical  line  vnth  that  of  the  upper  jaw.  In 
old  age  its  angle  again  obtuse,  vnth  a  remarkable  pio- 
trusion  of  the  chin  from  loss  of  teeth.  10.  The  in- 
terval between  the  outermost  of  the  six  front  teeth,  or 
rather  between  the  two  foremost  of  the  molares,  an 
interval  which  determines  the  width  of  the  mouth  and 
breadth  of  the  chin.t  11.  Respecting  the  seven  bones 
of  the  neck,  there  seems  occasbn  to  notice  only  the 
peculiar  way  in  which  the  first  or  uppermost,  termed 
the  atlas,  encloses  and  turns  upon  the  second,  termed  tbe 
dentata. 

(222.)  The  next  concern  of  the  artist  is,  to  devise  liAo 
certain  imaginary  points,  Unes,  or  planes,  by  which  he  ?"V 
may  most  readily  complete  his  outline,  or  correct  it|[!^ 
when  completed.  Professor  Camper,  in  the  Work  vrfaick 
we  have  already  had  occasion  to  quote,  has  given  i 
inethod  which  appears  sufficiently  accurate,  and  very 
practicable  for  outline  of  the  human  head,  and  which  he 
proposes  to  substitute  for  the  method  in  his  time  (he 
died  in  1789)  commonly  received.  *'  All  writers  on 
the  principles  of  Drawing,"  he  observes,  (in  jMge  109 
of  the  translated  Work,)  '*  propose  the  oval,  as  &  best 
method  of  obtaining  a  sure  hand  in  sketdiing  heads  la 
every  position,  and  of  every  age.  No  one  has  vcnfmcd 
to  deviate  from  the  method,  notwithstanding  every  one 
must  have  been  convinced,  from  experience,  that  this 
figure  is  frequently  defective,  and  merely  appKcsible  in  s 
few  instances.*'  The  author  then  proceeds  to  show,  thst 
the  oval  form  commonly  received,  although  usefhl  for 
finding  certain  points  in  the  full  face,  is  not  appiicsbfe 
for  determining  tBe  features  correctly  in  any  other  posi- 
tion. The  oval  which  he  conceives  to  be  a  good  one, 
and  *'  well  adapted  to  all  those  cases  where  it  can  be 
applied  with  advantage,"  he  describes  aa  follows : 

"  Let  the  height  A  B  (see  a  copy  of  his  diagram  is 
])late  iii.  fig.  6)  be  divided  into  four  equal  parts, 
AH,HI,  IF,  FB;of  these  take  three-fourths,  or  A  F, 
equal  to  K  L,  for  the  largest  dimensions,  and  describe 
the  circle  A  K  F  L.  The  ears  are  to  be  placed  betwea 
the  parallel  lines  K  L  and  M  N.  Divide  K  L  into  four 
equal  parts,  and  take  one-fourth  for  the  breadth  O I  and 
I P,"  (between  the  temples  and  the  top  of  the  noee.) 
*'  Extending  the  compasses  from  F  to  I,  or  to  the  half  of 
A  B,  draw  from  the  point  F,  in  the  centre  line  AB,  the 
circle  B  N  I  M.  Complete  the  oval  from  K  to  M  and 
L  to  N.  Finally,  divide  A  B  into  four  equal  parts,  of 
which  one  is  destined  for  the  nose ;  and  B  F  into  thre^ 
of  whicli  the  uppermost  gives  the  seat  of  the  upper  lip 
QR." 

(223.)  In  other  parts  of  his  Work  this  ingenious  and 

*  See  Dr.  Cogan's  translation  of  Camper,  4to.  Lond.  1794.  la 
page  67 f  the  profpissive  changes  are  remarked  in  the  growth  of  tbi 
upper  and  lower  jaws.  In  page  72,  the  effects  of  age  are  noticed  oo 
these  features.  See  also  Blumenbach  in  the  Work  before  qooled, 
p.  24.  sec.  23. 

f  **  The  size  of  the  mouth  is  in  proportion  to  the  distance  tf 
(interval  between)  the  dentes  canini,  or  eye-teetii,  in  men  mi 
animals,  with  only  a  few  exceptions.  Or,  to  speak  more  raeptdf, 
the  angles  terminate  at  the  commencement  of  the  first  double  toolli 
or  grinder.    Many  animals  have  not  the  eye-teeth.     In  apes  tbae> 

"  I  of  the  n 


fore,  in  the  orang,  and  in  the  negro,  the  rim  or  angle  < 
must  be  more  distended  than  in  a  European,  as  the  projectioo  of 
the  upper  jaw  enlarges  the  distance/'  (interval.)  '<  For  the  same 
reason  the  mouth  of  the  antique  will  be  the  smallest.*'  Campeii 
p.  43,  44,  of  the  Work  above  quoted. 
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skilful  Anatomist  mtroduees  methods  for  markijig  the 
'  head  in  profiTe.  He  conceives  the  most  peculiar  cha- 
ract4?ristic  of  the  facial  form  to  consist  in  the  protrusion 
either  of  the  upper  or  of  the  lower  features;  between 
which  he  draws  a  line  dividing-  the  head  in  profile  into 
proportional  parts,  in  like  maniver  as  M  N,  in  the  last- 
mentioned  figure,  divided  the  full  face.  This  line,  in 
the  profile,  we  wilJ  distingiiish  by  the  name  of  the 
occipital  line.  It  begins  at  a  point  exactly  under 
the  nose,  in  the  vomer»  and  crossing-  the  auditory  pas* 
sage  at  E  (plate  iii.  fi^-  2 — 5)  extends  backward  to 
the  occipid.  The  oth^r  line,  that  was  represented  in 
the  full  face  by  M  N,  we  will  c^ll  the  auditorial  line, 
since  it  passes  from  the  lolje,  or  rather  from  the 
mtatus  auditorius  of  one  ear  to  that  of  the  other.* 
Next,  to  mark  the  extent  to  which,  as  waij  observed,  the 
upper  or  lower  features  protrude  or  recede,  a  third  line 
is  introduced  by  Camper,  which  he  terms  tlie  facial 
line.  It  beg^ins  at  the  centre  K  (plate  iii.  f\^.  3)  of  the 
forehead,  and  passing;  to  the  foremost  of  the  alveolar 
processes  of  tlie  upper  jaw,  cuts  the  occipital  line,  and 
its  piuallels,  making  a  certain  ang!e  toirards  the  face 
of  the  subject  measured.  He  terms  tliis  the  facial 
angl£.  In  the  antique,  or  Western  Asiatic,  from  the 
prominency  of  the  Grecian  forehead,  he  averages  it  at 
from  90  to  100  degrees.  In  the  Euroiican  at  from  80 
to  90,     In  the  negro  at  from  70  to  60. 

**The  two  extremes/'  he  observes,  *'of  the  facial 
line"  (anj^le)  **  arc  from  70  to  100  dep^rees  from  the 
iieg^ro  to  tiie  Grecian  antique.  If  the  projecting  part 
of  the  foreheatl  be  made  to  exceed  the  100th  degree, 
the  head  becomts  mishapcn,  and  assumes  the  appear- 
ance of  the  hydrocephaluus  or  watery  head.  On  the 
other  hand,  make  it  under  70  degrees,  and  you  describe 
an  ciurang  or  an  ape.  Lessen  it  still  more,  and  yon 
have  the  head  of  a  dog.  Increase  the  minimum,  and 
you  form  a  fowl ;  a  snipe,  for  example,  the  faciid  line  of 
which  is  nearly  parallel  with  the  horiion  ;  that  is,  both 
the  maxilia?  will  be  lengthened,  and  the  lower  maxilla, 
wdl  gradtmlly  lose  its  angle.  No  space  is  now  left  for 
teeth,  of  which  therefore  the  feathered  race  are  destitute." 

(224,)  In  page  115.  Camper  thus  proceeds  :  ''  Having- 
diligently  traced,''  says  he,  *'  the  growth  of  the  maxilla, 
and  of  the  nose,  in  the  heads  of  infants  that  were  but  a 
few  weeks  old;  an  idea  suggested  itself,  that  in  drawing 
or  painting  of  the  head^  the  liest  method  would  be  tu 
imitate  the  process  of  nature  ;  first  to  form  the  cranium 
or  skull,  then  mark  the  facial  line  in  the  direction  re- 
quired, and  afterwards  arrange  the  other  parts  accord- 
m^  to  given  proportions. 

'  •*  The  skull  is  an  horizontal  oval,  of  which  ihe  hind- 
most parts  are  the  largest,  and  the  forepart  rounded 
like  the  section  of  a  ball  or  a  globe.  I  firpt  draw  this 
o^tlI  by  means  of  two  circles,  the  one  is  S  L  V  E  \V, 
(see  plate  iii.  fig.  3,)  the  other  K  U  Z,  which  is  in  sixe 
eight-ninths  of  the  other  circlet  Draw  the  horizontal 
line  ST,  which  extends  from  the  centre  of  the  large 
circle  S  to  T,  the  centre  of  the  smaller  \  and  i^  one- 


*  Both  these  liaes,  the  occipit^il  and  the  auditorial,  &re  vupposisil 
to  paw  throw gh  t\m  ccatro  of  thu  cratvium,  and  the  farmer  to  bisect 
the  latter,  in  u  point  ju»t  over  tli£  ceatra  of  th<;  head's  motiou,  near 
Ha  junction  with  the  aeck.  For  esarople^  /  7  (pkte  ii-  fijj,  8}  And 
A  »(fig.  9)  represent  the  auditorial  lint*.  Al«)  «»  A  (%.7)  and  «  p 
(fig.  H)  represent  the  occipitid  line. 

j  Thm  in  coafn«edly  exprvBsul  by  Ihe  tranilator.  He  meaus 
Ihat  the  radius  of  the  circle  SLVEW  ia  u$  nine;  and  llut  uf 
K  L  Z  ai  ei^^ht. 


fonrth  of  the  larger  circle.*  From  the  centre  S,  I  let  Of  Outline, 
fall  the  perpendicnlar  hne  S  Q ;  this  marks  the  seat  of  v^i^^ii^^ 
the  orifice  of  the  ear,  and  of  its  lobe  at  E. 

**  SecondlVt  I  draw  P  G,  the  facial  line,  in  the  degree 
of  inclination  required.  K  marks  the  place  of  the  fore- 
head ;  F  the  line  of  the  eye;  I  the  nose;  H,  and  a 
third  of  r  B  or  I  G,  the  mouth.  Thirdly,  I  complete 
the  oval  K  L  V  E  Z,  which  marks  with  sufficient  accuracy 
the  lower  edge  of  the  eye-socket.  Fourthly,  I  take 
GN,  which  maybe  equal  to  the  size"  (kngth)  "of  the 
nose,  or  lesf,  according  to  the  inclination  of  the  facial 
iine^  and  thus  I  mark  the  commencement  of  the  neck. 

''  To  delineate  a  person  ud\anced  in  years,  I  first 
draw  the  oval  KLVE  and  the  facial  line  PKG, 
(See  plate  iii.  fig.  2.)  Considering  G  to  be  the  seat 
of  the  chin,  in  its  more  perfect  state,  I  fix  the  com- 
passes  in  E,  and  draw  from  G  the  curved  line  j^  G, 
placing  the  tip  of  the  chin  at  g,  which  is  about  two- 
thirds  tVom  I  II.  I  next  divide  G  1  into  three  equal 
parts,  the  upper  of  which  is  for  the  mouth, 

"  i  also  draw  the  protuberance  K  F,  as  this  generally 
projects  considerably  from  the  facial  line  in  very  aged 
persons.  Finally,  I  take  the  length  of  a  nose  at  G  N, 
and  sketch  tlie  neck  N  O. 

**In  children  the  form  of  the  cranium  being  f>imilar, 
(see  plate  iii  fig.  4,)  the  oval  nmst  be  drawn  as  before, 
then  the  perpendicular  line  LQ.  Next  the  facial  line, 
PG,  (since  children  have  not  the  protuberance  on  tlie 
tbrehead,t)  must  be  placed  within  the  perpendiculor 
line.  Secondly,  the  eyes  are  two-fifths  of  the  whole 
height/*  (of  the  head,)  **  measuring  from  under  the 
chin ;  and  threcrfitUis  from  the  top  of  the  forehead. 
This  agrees  with  the  proportions  of  De  Wit  and  Alb. 
Durer  Thirdly^  tlie  distance  from  1,  to<?,  the  place  for 
the  nose,  is  equal  to  one-fourth  of  the  line  L  Q.  But 
as  the  upper  and  lower  jaw  axe  one4hird  narrower  iti 
young  children,  as  well  as  in  iiged  persons,  the  line  a  b 
nmst  be  drawn  from  A  B  to  L  Q,  and  also  the  oblique  line 
c  d.  Thus  g  is  the  point  of  incidence  for  the  tip  of  the 
chin,  and  G  for  the  mouth.  A  a  is  now  disided  into 
five  jmrts  also;  three-fifths  of  which  will  indicate  the 
line  of  the  eye,  while  two-fifths  are  dci^lined  for  the 
face.  In  drawing  the  sketch,  first  strike  Ihe  oval,  then 
dniw  the  facial  line  PG.  Let  G  ^  be  noted  upon  the 
line  d  c,  and  then  draw  a  line  from  g  to  A,  the  origin  of 
the  neck  behind.  When  the  mouth  is  to  be  represented 
more  open,  G  must  be  placed  propurlionably  lower  and 
more  backward* 

(225.)  **  To  delineate  the  negro  (plate  iii*  fig.  5)  a 
similar  methwl  must  be  observed.  AfWr  the  oval  h 
formed,  draw  the  ihcial  line  PG  inclining  backwards. 
Then  draw  a  line  from  B  to  H,and  yon  have  tiie  [joint 
of  incidence  at  K,  which  limits  the  mouth,''  (by  a  line 
from  K  to  B.)  '*  Thus  yon  obtain  the  peculiar  fbnn  of 
countenance.  BN  being  equal  to  one-fourth  of  A  B, 
points  where  the  neck  commence*^." 

One  more  example  from  Camper  will  show  his  mode 
of  drawing  the  heads  of  children  viewed  in  front.  (See 

•  That  is,  S  T,  the  interval  between  the  two  centre^i  in  one^fourtli 
of  the  tHam«tcr  ot  the  larger,  or  liiiwlmost  circle. 

f  "  Ittfiints  just  bom  have  no  cavity  above  the  no»e  and  the  dye- 
5ock«tH,  mill  therefore  hnve  a  flat  forisheatl,  that  i«,  its  Ci'ntml  part 
projects  further  than  at  K  F^  (plate  iii.  fig  2  and  3^)  whervas  in  adult 
persona  the  laiiar  part  f  roiects  further  than  the  former,  amJ  in  ttf?«d 
persons  stiJL  mure.  It  h  tor  this  reason  that  the  noae  of  a  nei^ro 
appears  in  rink  wo  deep,  and  aho  that  it  appears  much  more  cum- 
prvt&eil  ia  an  skged  than  in  a  yonn{^  negro."'     Camper. 
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Three 
planes,  at 
right  angles 
to  each 
other,  divide 
the  cra- 
nium ;  viz, 
the  maxil- 
lary, the 
mesial,  and 
the  coronal 
plane. 


plate  lit.  %.  7.)  In  front,  a&  in  profile,  the  depth  and 
breadth  of  the  head  retain  the  aame  ratio  to  each  other 
as  in  adults :  but  the  length  or  height  is  less  in  chi^- 
dreu  by  one-twelflh.  This  diminution  being  made  at 
the  chui,  A  B-  is  diTidod  as  before  (Art.  224)  into  five 
equal  parts,  two  of  which  form  the  radius  of  the  upper 
circle^  and  the  three  lowest^  or  D  B,  the  diameter  of  the 
lower  circle.  ''The  head,"  obsenres  the  author  on  this 
figure,  '*  is  only  four  eyes  in  breadth,  which  is  the  tme 
proportion,  and  not  five."* 

(226.)  The  indispensable  application  of  Perspective, 
or  "the  Art  of  foreshortening, "  to  the  outline  oif  eveiy 
object,  has  been  insisted  upon.  It  is^  therefore,  not  sur- 
prising that  the  above  rules  of  Camper,  however  correct 
and  carefiiUy  deduced  fivm  examination  of  the  bones  of 
the  skull,  should  be  only  partially  useful ;  being  ex- 
emplified by  him  on  forms  of  heads  viewed  only  under 
two  aspects,  namely,  in  front  and  in  profile.  Whenas 
the  dmughtsman,  for  drawing  solid  figures,  must  have 
*Mength,  breadth,  and  thickness."  (Art  156.)  The 
variety  of  other  aspects,  besides  those  given  by  Camper, 
is  infinite  in  which  the  head  must  require  to  be  de- 
lineated. We  shall  endeavour  to  suggest  how  his  method 
may  be  made  more  extensively  available  to  the  stndeBt. 
For  this  purpose  we  desire  the  learner  to  regard  the 
human  cranium  no  longer  in  the  light  merely  of  an  oval 
or  plane  figure,  but  as  a  spheroid  or  solid  compoeed' 
from  two  spheres  :  containing  at  its  larger  end  the  oere- 
bellum ;  at  its  smaller  the  cerebmm. 

This  spheroid  will  be  divided  longitudinally  and  trans* 
versely  by  three  planes. 

1.  The  maxillary ,  or  occipital  plane,  containing  the 
occipital  and  auditorial  lines  before  described.  (Art. 
223.)  Thus,  the  maxillary  plane  I  v  r  (plate  ii.  fig.  8) 
contains  the  occipital  linei  p;  and  the  auditorial  line 
j  g.  And  in  fig.  9  the  maxillary  plane  e  I  kf  contains 
the  auditorial  line  h  t. 

2.  The  mmal  plane,t  ^  right  angles  to  the  former, 
and  containing,  besides  the  occipital  line,  a  line  »  z, 
(plate  ii.  fig.  7^  or  a  gr,  (fig.  ?,)  which  forms  the  a«tff 
of  the  skull.     Consequently  in 


Plate  iL  fig.  7 

fig. 


.7. 
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the  mesial  plane  is 


izxyh, 
\dch. 


8.  The  coronal  plane,  which  contains  the  line  of  the 
head's  axis,  and  also  the  auditorial  line.  It  is  perpen- 
dicular to  the  two  former  planes.  It  extends  right  and 
lefl  from  the  corona,  or  crown  of  the  head,  near  x  ;  (fig, 
7  ;)  and  is  parallel  to  the  perspective  plane,  whenever  a 
front  or  full  view  of  the  face  is  taken.  From  an  ap- 
prehension of  crowding  and  confusing  our  diagram  the 
coronal  plane  is  not  exemplified  in  the  plate.J 
Application       (227.)  Having  fixed  upon  some  point,  as  «,  (plate  x. 

metSS  ^-  ^'  ^^-  ^'^  ^^  ^  ^^^^  ^^  ™^'°"  *°  ^^^  **«^'  *  ^^^« 
veisally.       ■  

^  *  Accordiaglv,  to  find  the  outer  comers  of  the  eyes  take  off  an 
eighth  from  each  extremity  of  the  line  which  determines  their  direc- 
tion.   The  intermediate  portion  may  then  be  divided  into  three  eyes. 

f  This  term  is  fiunifiar  to  Anatomists.  Its  Greek  derivation 
(^ftf**; ,  middle)  implies  its  use  in  dividing  the  right  half  from  the 
left  throughout  the  bodjr.  Dr.  Barclay,  in  his  cefehrated  Work  on 
muscular  motion,  has  introduced  this  and  many  other  nignifi^nt 
terms  contributing  essentially  to  cleamesa. 

{  The  line  of  the  horison  varies  in  the  three  examples  given.  In 
fig.  7  the  horiaontal  line  is  u;  A.  In  fig.  8  it  ia  above  the  head ;  in 
fig.  9  below  it:  the  point  C,  in  the  latter  fi^e;,  being  the  centre  of 
the  picture.    The  centre  of  the  head's  motion  is  m. 


above  the  upper  vertebra  of  the  neck,  drwm  throngfa  t  (X 
towards  the  corona  a  line  Q  L  or  Q  «  for  the  axis  of  Hm  v« 
head,  and  to  this  draw  also  through  •  the  repeetenialini 
£  f  e  of  a  perpendicular  in  the  directkA  of  the  anditoeiil 
line.  Or,  if  E  i «  be  first  determined,  draw  throogh  t 
the  representation  Q  5  of  a  perpendicular  to  £a  «.  Let 
s  Q  represent  the  length  of  a  nose,  (or  ane4binifa  of 
Q  L,  the  length  of  the  head,)  at  the  diatanee  of  Hh 
point  «,  (Art  39,)  and  lett  L  represent  an  uitevvii  af 
three  noees,  or  three  times  the  original  of  »<}.  Biaol 
«  L  in  S,  making  s  S  represent  one  nose  and  a  halL 
With  the  point  S  for  a  centre,  and  fin*  a  radius  tlteialap* 
val  of  a  nose  and  a  half,  (at  the  dSstance  of  S,)  whidi 
interval  in  this  example  equals  Sr;  deacribe  an  as 
for  the  hinder  part  of  the  head,  to  include  ifae  oBrcbit 
lum.  Next  find  the  vanishing  point  (ArL  IM)  of  iI 
perpendiculars  to  the  plane  containing  Q  Lanil  e  £,  (aib 
the  coronal  plane,)  and  draw  through  S  %  ham  KB 
towards  that  vanishing  point 

We  have  now  obtained  the  direction  of  three  Kaai 
that  belong  to  three  planes  perpendicular  to  eaeli  otho^ 
(Art.  154, 156,)  for  the  purpose  of  expreasing  the  lengih, 
breadth,  and  depth  of  the  head ;  viz,  Ii  Q,  the  inteaee- 
tion  of  the  mesial  with  the  coronal  plane  to  exprew  Ike 
length ;  £  e,  the  intersection  of  the  maxillaiy  villi  4ki 
coronal  plane  to  express  the  breadth ;  and  KS-npar 
senting  a  parallel  to  F  f  W,  the  intenection  of  the  me- 
sial with  the  maxillary  plane.  The  line  &  S  ■  pro- 
ducible at  either  extremity  R  or  S  for  exfraarag  tiia 
depth  or  distance  from  the  forepart  to  the  back  «f  tiia 
head. 

The  next  operation  is  to  cut  ofi^from  tbeae  three  fiaci 
or  their  parallels,  the  required  proportions.  Forttit 
purpose,  choose  in  <rQ  some  point,  as  er, 
distant  fiom  the  figure  not  to  confuse  its  oatHiBa. 
the  vanishing  points  of  the  lines  K  S  and  E  e;  or  cf  F  W 
and  £  e.  Thus  will  be  obtained  the  vanialiing  Uaa  flf 
the  maxillary  plane.  (Art  31.)  It  ie^  in  thisemauylti 
the  horizontal  line.  Through  <r  draw  a  baae  to  tUi 
plane.  Find  now  the  proportionate  length  of  anoM.or 
fourth  of  L  Q,  at  the  disUnce  of  the  point  V.  (Art  39.) 
In  the  present  example  that  fourth  is  the  same  siae  at 
<r  as  at  S  or  «,  since  Q<r  is  parallel  to  the  pidaie. 
Through  ff  draw  representations,  hou  and  ctff,  of 
parallels  to  the  occipital  and  auditorial  Ihwa,  viz.  W 
F  W  or  KS,  and  to  Ee,  Then,  on  the  baae  «  »;  anric 
off  the  proportions  following : — 


Number  of  Noses. 


kff  and  KS» 

<rm  and  SM. 

c  p,m£j  m  z,  and  ox. 

<rt,  ST,  and  L/. 


Observe,  that  in  the  transfer  of  these  propoitioBi 
from  6  tr  p  and  k  (tu  at  <r,  to  the  parallel  representi- 
tions  at  S  and  s,  the  transferring  lines  represent  parallds 
to  <r  Q  :  so  that  in  case  <r  Q  be  not  parallel,  as  in  thii 
example  it  is,  to  the  picture,  they  must  be  drawn  to  the 
vanishing  point  of  <r  Q. 

Having  thus  obtained  the  point  T  for  a  centre  of  tbi 
cerebrum,  find  T  /,  the  representation  of  S  L  at  the 
distance  of  T.  (Art.  39.)  From  T  /  cut  ofiF,  aoeordieg 
to  Camper's  rule  before  stated,  (Art.  224,)  one-niotk 
part,  and,  with  the  remainder  as  a  radius,  describe  as 


^TrfrtN^ 
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ii|^,    ojc  for  ll»e  foreparl  of  the  bead  to  enelosc  the  cere- 
^-^  bmni.* 

(258.)  To  draw  the  e^es  nnri  features,  hetrnahe 
the  iT]>resentotion  of/icr,  and  ^troficff,  Throag-h  k 
and  m  draw  ^6  and  m  B,  represen tuitions  of  parallels  lo 
<r  Q :  the  former,  k  b^  in  the  plane  of  the  forehead,  the 
hitter,  m  B,  in  the  plane  of  the  inner  comers  of  the  eyes, 
Xjti  A  B  be  ctivided  similarly  to  L  Q  into  four  divisions 
or  noses;  and  throuij^h  o  its  centre  let  X-r  represent  a 
parallel  to  e  E,  the  auditorial  line.  To  find  the  proper 
leng-th  and  divisions  of  X  .s,  let  Z  jt  reyiresent  a  parallel 
to  it  drawn  throne^h  m.  Tliroufrh  p  draw  the  represen- 
tation of  a  parallel  to  sk,  cuttincr  Z  z  in  z.  A  line  from 
the  dividing  point  (Art.  65,  102,^  133)  of  ^  Z  will  cut  the 
base  m  f  in  f .  Make  m  S  etpial  to  /a  f,  and  find  m  Z  its 
representation.  Finally,  transfer  m  z  and  m  Z  to  the 
pamliel  nt  o,  and  yon  obtain  X  j*,  the  representation  of 
S  f.  The  usual  proportional  divisions  of  S  f  may  be 
then  applied  to  Z  s  and  X  x. 

The  draughtsman  will  be  careful  to  obHei"ve,  that  of 
the  tifi'O  comers  of  the  eyc»  the  inner  one  towards  the 
nose  is  the  more  prominent.  In  other  words,  a  straight 
line  from  the  outer  to  the  inner  corner  will  not  repre- 
sent a  pandlel  to  X  .r,  but  will  make  some  angle  here 
represented  by  c  o  jp.  Let  that  ai>gle  be  first  ascer- 
tained, in  the  vanishing  line  of  the  maxillary  plane,  on 
each  side  of  the  vanishing  point  of  x  X.  In  the  present 
example  it  is  an  angle  of  5  deuces.  Therefore  co,  for 
the  line  of  the  left  eye,  will  vanish  at  the  point  pjodu- 
ated  50°,  or  5°  beyond  the  vanishing  point  of  arX  ; 
while  the  similar  line  for  the  rip^ht  eye  ivill  \'anish  at  the 
point  g-raduated  40^  or  5"^  short  of  the  vanishing  point 
of  ^  X.  It  seems  unnecessary  to  add,  that  the  represen- 
tatioQ  of  the  parallel  to  co^  passing  through  the  eye 
itself,  must  vanish  in  the  same  point  (Art.  7G)  with  co. 
The  facial  line  comes  next  to  be  delermined.  It  be* 
longs  to  the  mesial  plane,  who^e  vanishing  line  in  this 
example  crosses  the  horizontal  line  perpendicularly  at 
the  vanishing  point  of  A  L,  K  S,  F  W,  or  (J  Q,  with  any 
of  which  lines  the  fticial  Hue  makes,  what  Prole»sor 
Camper  styles^  the  facial  angle.  In  the  present  example 
it  wiJl  be  seen,  that  all  the  varieties  of  that  angle  in 
llie  human  subject  are  included  between  K  P  G 
^^pd  K  F  G :  K  P  Ij  for  the  antique,  or  Grecian 
^^■hn;  K  F  G  for  the  negro  cast.  For  the  antique,  a 
VVfeml  line  from  K,  drawn  through  F  W  at  its  point  of 
i  intenectton  with  A  B,  will  at  all  times  give  very  nearly 
the  required  angle  100^.  The  representation  K  G  Q 
being  of  an  angle  of  100^,  that  of  G  K  S  will  be  95^ 
P  W  will  give  the  place  of  the  nose,  between  which  and 
B  let  llie  usual  proportion  of  one-third  be  taken  for  the 
place  of  the  mouth.  In  drawing  the  ear,  observe  the 
projection  of  a  prominent  point  in  its  upper  curve  at  R 
in  the  same  plane  with  the  auditorial  line  at  E.  In  this 
example  ap  represents  this  projection  ;  in  like  manner, 
as  i  e  representij  the  projecting  interval  of  the  lobe  from 
tiie  axis  ^  Q.  Lines  p  li  and  f  E,  representing  parallels 
to  the  axis,  will  transfer  these  required  projections,  ori- 
ginating ft-om  ffc  and  (rit\  on  the  base  ic  w, 

(229.)  For  the  heads  of  children  and  aged  pcrsonSj 
the  rules  of  Camper  will  be  ibund  equally  available, 
For  drawing  the  heads  of  children,  let  a  twelfth  part  of 
Ij  Q  or  A  B  be  taken  off  at  their  lower  extremity  for  the 

*  Care  mmt  be  taken,  iu  fkbg  the  prowr  lengths  of  tlie  rndti  ^ 
S  and  T,  1hat  they  be  bolb  thawn  paridli'!  to  the  vanisliiiig  line  of 
Hie  inefial  pl«ne,  m  order  thtt  the\'^  may  nlways  be  botb  also  ptirdillvl 
to  the  picture.  CArt.  80,  123.     See' also  Prob  D.  and  Prob.  Vll.) 


place  of  the  chin,  and  the  remainder  divided  into  fi\'e  OfOutUna. 
noses.     For  aged  persona,  the  curtailment  of  the  chin,  v-»->y-^i^ 
and  its  protrusion  beyond  the  fecial  line,  will  mark  sulli- 
cie fitly,  as  has  been  seen,  their  peculiarities  of  facial 
outline.   (Art,  224,) 

(2il0,)  A  similar  process  will  lead  to  accuracy  in  de- 
lineating the  head  of  any  animal.*  An  example  is  given 
(plate  viti.  fig,  5)  in  a  skull  of  the  conimon  domestic 
cal.f  It  is  recommended  tt)  the  student  to  place  the 
crauiuiu  of  whatever  animal  he  proposes  to  study,  upon 
a  square  board,  abc  rf,  in  the  manner  here  represented, 
having  the  maxillary  plane  parallel  to  the  plane  of  the 
boards  and  the  mesial  plane  cutting  the  board  in  the 
diagonal  bd.  The  ^-anishing  point  betng  then  found 
of  the  auditorial  line  will  be  the  centre  of  the  vanishing 
line  of  die  coronal  plane.  (Art.  149,)  Fig.  €  exhibits 
the  same  head  completed. 

This  practice  adopted  for  the  outline  of  the  head^  of 
varTous  animals  will  promote  genend  faciUty  and  iide- 
lity,  Tlie  artist,  according  to  his  acquaintance  with  the 
bones,  will  proportionably  and,  almost  insensibly,  obtain 
precision  in  marking  the  museular  integuments.  Nor 
let  him  be  startled  by  the  multiplicity  of  tbrms  thnm^h- 
out  the  animd  crania.!  His  difhcullies  are  not  grealer 
than  are  surmounted  by  an  Arciutect  who  draws  a  per- 
spective view  of  any  building.  If,  previously  lo  an  ar- 
chitectural drawing  in  perspective,  the  draughtsman  be 
prepared  with  a  ground  plau,  together  with  an  eleva- 
tion of  the  two  sides  expcised  to  the  spectator,  tlic^e 
materials  ore  sufficient  for  rcproBemting  "  length,  breadth, 
and  thickness/'  In  hke  manner,  when  a  pail  of  tlie 
animal   edifice  is  to  be  delineated,  let  figures  2  and  3 


*  Mr.  Chalon,  In  a  very  clever  DrawTu^  book,  divirles  the  Iwad  of 
a  horse  into  four  equal  parts.  (See  pbt«  yin.  fiyj.  11.)  He  hm  for 
this  tlie  Ruthority  of  Stubbs^  who  in  hin  cekbrMttftl  Wtirk  estimates 
his  prapovtioM  worn  the  length  of  the  h^ail.  "  Thi^  leu^/'  he 
■ays,  "  J»  taktm  f rotn  the  tup  of  the  beatl  to  tlie  encb  of  the  cutting 
teeth,  and  is  divided  into  futir  equal  [mrts,  each  uf  fvhtch  is  Agaia 
dividt'd  into  tw  e«ve  mjiiuteii.**  fWj'acf  tu  the  Anutomij  of  the  Hor»ej 
by  GeoT^e  Stubl^s.  Painter.     Lond.  fol.  1766, 

t  The  artiiit  cannot  be  too  f^miliiirffrith  the  eKtemul  bones  of  the 
cranium  and  its  oeighbourhuod'  We  lulTise  him  to  exjiDiDe  them 
with  ail  the  zeal  of  a  Pliremilogist.  We  choose  fot  our  exam^ile 
the  Bku}l  of  the  domestic  anim,*!!  above  meutiuued,  to  %»how  th&t 
materiftls  ft>r  usef^il  study  are  within  the  reach  of  every  one.  The 
pfe^ttiling  taste  for  Zoological  iocjuiry  bidi*  fair  to  induce  a  corm- 
iponiliflg  pro^rew  in  animaUpeitituii^.  But  without  recurring  to 
the  growth  of  foreign  dimes,  exjimivlea  at  home  are  sufficiently 
tiumeruns  nnd  deserving  of  artistic  eiLaminatjuu.  lu  the  clan 
muTnmalia,  for  iii&taace,  not  to  mention  the  ordo  hi-mmntt*^  Qt  Man, 
we  have  tlie  third,  fourth,  fifth,  sixth,  and  seventh  orders,  {im  laid 

dawn  by  Blumenbach,)  inviting  our  iv^=         -* ^   ■    * *    -^  tho 

rame  native  soil  with  ourselves.     In  it. 

Among  animals  in  the  fourth,  or  £/mr  iit, 

the  hare  and  nibbit^  the  mole,  the  do|;  und  fu^,  and  the  cat.  In  the 
fifth,  or  fo/iV/rmyw/rj,  the  equtis,  horse  or  ass ;  in  the  idxth,  himica^ 
the  sheep  and  goat,  the  ox,  the  deer  ;  and  in  the  seventh,  or  muit- 
un^u/a,  (the  pachydcrmata  of  Cuvicr,)  we  have  the  |'ig*  (See 
Lawrence's  Mununi  uf  Comparative  Atmtomy,  frvm  the  Germim  of 
Biwnenbach^  8vo.  1827,) 

J  The  junction  of  the  head  with  the  neck  in  qnadrnpeds  is  not  ai 
in  man  equidistant  from  tiie  anlcrioT  and  posterior  extrcmifieii  of  the 
skull.  According  lo  Daubenton,  the  plane  of  the  ftn-nmen  inn^um 
in  man  is  nearly  parallel  to  that  of  the  horizon,  ninkinu        '  !y 

an  angle  of  throe  degrees.     Bnt  quadnipedn  have  thi»  i- 

men  and  coudylcs  situated  further  back  in  pfoportion  ..  !  .  ..^  U 
elonsatcd.  That  opening  too,  instead  of  beinp  nearly  parallel  to 
the  norixon,  forms  a  coufadorable  angle  y^iXh  it,  which,  measured 
according  to  Daubenton,  U  of  90^  in  the  horse.  TIw  weight  of  the 
head  thi  refore  in  these  animals  is  not  sustained  by  the  sjnne,  but 
by  a  lignment  of  immense  jhta-ngth,  which,  in  the  human  subject,  ia 
either  detident,  or  so  weak  as  to  have  its  exi,stcnce  disputed.  Titia 
is  the  tiyomerJum  nuchir. 
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(plate  viii)  be  regarded  as  two  elevations,  (fig.  2  for  the 
front  and  fig.  3  for  the  profile,)  while  fig.  4  expresses 
the  ground  plan  of  the  h^ :  the  several  proportions  so 
laid  down  may  be  transferred  faithfully  to  the  perspec- 
tive plane  and  represented  as  in  fig.  5.* 

(231.)  On  the  motions  of  which  the  bonei  in  the  re- 
gion of  the  head  are  capable^  we  again  refer  our  readers 
to  the  anatomical  portion  of  this  work.  The  hinge-like 
motion  of  the  lower  jaw  upon  its  condyles  admits  (in 
the  human  subject)  of  opening  the  mouth  till  the  dis- 
tance between  the  edges  of  the  upper  and  lower  front 
teeth  nearly  equals  the  breadth,  when  the  lips  are  closed, 
of  the  mouth  itself.  The  lateral  motion,  where  lateral 
motion  exists,t  is  greater  or  less  at  the  front  of  the 
mouth  in  proportion  to  the  projection  of  the  maxills  ; 
and  according  to  the  order  or  genus  by  which  any  par- 
ticular animal  is  distinguished.  Birds  move  both  the 
upper  and  lower  jaws,  and  their  crania  require  therefore 
peculiar  attention.  Respecting  the  neck,  general!^,  it 
may  be  considered  in  the  light  of  a  massive  chain  of 
bones,  (to  the  number  most  commonly  of  seven  in  mam- 
malia, and  of  many  more  in  birds,)  each  bone  linked  to 
its  neighbour  by  intervening  ligaments.  In  the  human 
neck  this  chain  is  short  compared  with  that  of  many 
mammalia,  as  the  horse,  camel,  &c.  Its  average  length 
in  man  is  nearly  three  noses,  or  three-fourtlis  of  the 
head ;  and  in  front,  from  the  chin  to  the  pit  between 
the  clavicles,  about  two  noses.  To  measure  on  all  sides, 
in  its  utmost  extent,  the  motion  of  this  chain  of  the 
human  neck,  we  may  proceed  thus.  Either  the  upper 
end  of  it  is  fixed  as  when  a  weight  is  to  be  balanced  and 
supported  on  the  head,  in  which  case  the  lower  end,  as  in 
plate  vii.  fig.  3  and  4,  is  capable  of  describing  the  base 
of  a  cone  equal  to  perhaps,  at  the  utmost,  two  noses  in 
diameter.  Or  else,  as  happens  in  ordinary  cases,  let  the 
lower  extremity  of  this  bony  chain  be  fixed.  In  such 
cases,  the  head  at  the  upper  end  may  be  said  to  describe 
an  orbit}  which  would  be  the  base  of  a  cone  equal  in 
diameter  to  the  base  of  the  former  one.  But  observe  in 
both  cases  that  as  the  diameter  of  the  base  increases  the 
altitude  of  either  cone  diminishes. 

(232.)  The  visible  muscles  in  the  region  of  the  head 
which  regulate  its  motion  are,  1.  temporalis,  passing 
downward  behind  the  zygoma  to  the  coronoid  process  of 
the  lower  jaw,  and  pulling  the  lower  jaw  upwards,  as 
in  chewing  food.§  2.  The  masseter,  passing  over  the 
insertion  of  the  temporalis,  and  extending  from  the  cheek 
bone  and  zygomatic  process  of  the  temporal  bone  to  the 


*  In  fig.  7  and  8  is  given  a  head  of  the  pig ;  and  in  fig.  9  and 
10  a  head  of  the  horse. 

j  The  lower  jaw  of  the  camivora  can  only  move  u])wards  and 
downwards,  and  is  comj)letely  incapable  of  tliat  horizontal  motion 
which  constitutes  ^nuine  mastication.  Hence  these  animals  cui 
and  tear  their  food  m  a  coarse  manner  and  swallow  it  in  large  por- 
tions, which  are  afterwards  reduced  by  the  solvent  projicrties  of  the 
gastric  juice.  Such  mammalia,  on  the  contrary,  as  live  on  vcgetap 
bles,  have,  in  addition  to  this  motion,  a  power  of  moving  the  lower 
jaw  backwards  and  forwards,  and  to  either  side,  so  as  to  produce  a 
grinding  efiect  In  all  these,  therefore,  the  form  of  the  condyle  and 
of  its  articular  cavity  allows  of  free  motion  in  almost  every  direc- 
tion. The  teeth  may  bo  compared,  in  the  former  case,  to  scissars ; 
in  the  latter  to  the  stones  of  a  mill.  Lawrence's  edition  of  JB/umem' 
bach's  Manual,  Svo.Lond.  1827,  p.  28. 

I  The  well-known  trick  of  Harlequin,  in  Pantomimes,  of  rolling 
his  head,  exemplifies  the  motion  here  alluded  to.  On  simple  ana 
compound  motions  of  the  neck,  see  L.  daVinci,  Traitato  dctia  Pitiura, 
ch.  484.  ' 

}  The  semicircular  cavity  on  the  right  temple  of  the  skulls  in 
plate  il  fig.  7  and  8,  is  filled  up  by  the  temporalis  with  its  fascia. 


angle  of  the  lower  jaw,  which  it  also  palls  ttpwftid*.  8.  Of  > 
The  sterno-deido-mastoid  muscles,  which  pass  upwards  ^« 
from  the  sternum  and  sternal  end  of  each  clavicle  to  the 
mastoid  processes  behind  the  ears.  By  the  oontnetim 
of  one  or  other  of  these  muscles,  the  head  is  turned  to 
one  side ;  by  the  contraction  of  both  of  them,  the  fore- 
head  bends  forvrard,  as  in  bowing.*  4.  Observe  two 
muscular  columns  one  on  each  side  of  the  bones  of  the 
neck  beneath  the  trapezius,  which  they  contribute  to  fill 
out,  elevating  the  head  backwards,  keeping  it  erect  whea 
raised,  and  assisting  its  rotatory  motions.f 

The  other  muscles  of  the  head  relate  to  motions  of  the 
eyes,  eyebrows,  nose,  mouth,  and  ears,  and  of  the  bone  of 
the  tongue,  or  os  hyoides,  so  called  from  its  reseniUanoB 
to  the  Greek  upsilon.  They  will  be  spoken  of  when  we 
come  to  treat  of  Expression.  But  besides  knowledge  of 
the  superficial  muscles,the  artist  will  do  well  to  aoqnaiat 
himself  generally,  at  least,  with  the  course  of  the  blood- 
vessels of  the  head  and  neck ;  that  of  the  temponl 
artery,  witli  its  transverse  and  frontal  branches ;  of  die 
facial  vein,  the  jugular,  &c.{  Colour,  as  well  as  ibno, 
will  frequently  depend  upon  his  intimacy  with  tbcie 
parts  of  tlie  animal  system. 

(233.)  The  region  of  the  thorax  comes  neitialcgB 
order,  bounded,  in  the  human  subject,  posteriorly  fajthe  As^ 
seven  uppermost  dorsal  vertebrte,  in  front  by  the  stemmB,  ^^ 
and  on  the  right  and  led  by  the  scapuls  and  the  serai 
true  ribs.§   The  remai uing  ii ve  ribs  partly  endose  the  ab- 
domen, and  may  therefore  be  considered  in  that  sepsnie 
region.  The  bones  which  protrude  most,  and  of  wluch  te 
marking  are  to  be  chiefly  noticed,  are  1.  the  <feniiifli,or 
breast  bone,  making,  on  account  of  its  vibratary  inotioB» 
an  angle  with  the  plane  of  the  topmost  riba  thai  miei 
(in  the  human  sternum)  from  50  to  88  or  40  degree^ 
according  to  the  extent  of  exertion  in  breathing.   2.  The 
claviculm,  clavicles,  or  collar  bones,  are  to  be       *   ' 
particularly  at  their  extremities ;  the  inner 
joined  to  the  head  of  the  sternum,  the  outer  to  the  i 
mion  of  the  scapula.    The  clavicles  are  wanting  in  mort 
orders  of  mammalia.     3.   The  scapula^  or  shonUc^ 
blade,  a  triangle  of  different  shapes  and  dimensions  ia 
different  animals.     Observe  the  ridge  called  its  spine, 
crossing  it  like  a  perpendicular  drawn  from  its  angle  «t 
the   shoulder  to  its  opposite   side,  which  is  thereto 
named  its  base.     Remark  also,  nearly  in  the  plane  of 
this  ridge  and  of  this  perpendicular  at  the  angle  IsA 
mentioned  next  the  shoulder,  two  processes,  ||  having  the 

*  lu  cattle,  as  in  the  horse,  (see  Plate  of  the  Hone  nnadf%) 
the  levator  humeri  and  tlic  stemo  maicillaris  perform  this  ff*Pff. 

f  The  coni])lexus  major,  the  splenius,  and  the  Bgsrii'^— 
nuchflc,  in  cattle,  form  this  column.  See  the  Plate  of  ths  Hone 
muscles. 

X  In  the  horse,  the  external  carotid,  or  submazillaiy  iilay 
coming  out  under  the  anj^lo  of  the  lower  jaw,  to  climb  up  oftrtti 
face,  also  the  jugular  where  it  divides  under  and  behind  thecviHt 
conspicuous. 

}  *<  In  almost  all  the  mammalia  there  are  more  ribe  fliaa  in  Mm. 
Several  quadrumana  have  fourteen  pairs,  the  horw  cigfalet%  tki 
elephant  twenty,  &c.  Birds  have  fewer  ribi  than  »«—— »*ii«j  fm 
numlwr,  I  U4ieve,  never  exceeds  ten  pairs.  The  fi>1«^  rfbt,<hf*^ 
those  which  do  nut  reach  to  the  sternum,  are  directed  J^rwrnnTgiks 
true  ones  are  joined  to  the  sternum  by  means  of  f^i!  jiilmuidhti 
bones."  Bhimenbach,  Manual,  p.  46,  and  p.  63.  By  the  opMl* 
iion  <'  directed  forward"  is  meant  that  th^  are  neuest  to  tin  Bidb 

11  The  margin  (of  the  scapula)  which  ia  turned  toward  fti 
spine,  is  the  shortest  in  most  of  the  proper  quadrupeds,  psftkolnlf 
the  long-leeged  ones  with  narrow  chest,  in  which  the  acuohs  fista 
tlie  sides  of  the  chest.  The  coracoid  process  and  acromion,  the  t«t 
chief  projections  of  this  bone,  are  strongest  in  such 
a  long  clavicle,  p.  49;  50. 
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head  of  the  humerus  in  the  glenoid  cavity  between 
them :  one  process,  the  coracoid,  on  the  side  of  the 
cavity  nearest  to  the  sternum  ;♦  the  other  process,  the 
acromion,  above  and  outside  of  it  towards  the  right  or 
left.  4.  The  arm,  foreleg,  or  wing,  composed  of  the 
humerus,  radim,  and  ulna.  The  two  latter  throngliout 
the  animal  kingdom  are  often  foimd  consolidated.  In 
the  round  head  of  the  humerus  observe  the  bicipital 
groove,  t  5,  The  hand  and  wrist  composed  of  the  carpus, 
metacarpm,  and  phala/tgei.  The  articulations  of  the 
carpus  with  the  radius  (always  on  I  he  side  of  the  thumb) 
and  with  the  ulna  (always  on  the  side  of  the  little  finger) 
require  minute  attention,! 

(234.)  For  determining  the  relative  position  of  bones 
in  the  region  of  tlie  thorax  ;  imagine,  as  before,  (Art. 
226,)  a  geometrical  solid  ligure,  which  will  enclose  the 
principal  parts.  Let  this  solid  be  traversed,  as  was  the 
skull,  (Art.  2:^6,)  by  certain  imaginary  lines  and  planes. 
Thus  let  *  V  (plate  iii,  fig.  8)  show    the  angle  made 

•  Oq  re«XAmi]iuig  pkte  iii.  fig.  S,  where  v  b  tor  r  *q  represt-nta 
the  ftii|i?le  made  by  the  human  ?»teriinin  witli  the  plana  of  the  top- 
most ribi,  we  find  that  v  » t^  or  50  degrees,  h  the  highcjit  ekvation  of 
the  easlfonn  extremity  at  v.  Consefjti^ntly,  whtii  «  dt^lines,  the 
A&l^le  V  M  t  enlarges.  We  have  above  inadvertently  slated!  the  varia- 
tioa  of  0  ff  Ho  be  from  50  to  38  or  40  degn.H.*3.  We  should  have 
«aitl  that  the  angle  varies  from  50  to  60  or  62  degrees, 

f  The  metacarpus  b  elougated  in  those  aaimali  whose  toe  only 
ioiaches  the  ground  m  standbg  or  walking:  and  (he  humerus 
becomes  shorter  in  pro|>orttoii  as  tho  metacarpus  is  elongated^  so 
that  ta  aninials  which  hate  what  is  called  a  cannon  bone  (thai  is  one 
meUcarpnl,  as  in  the  hon*e  and  the  rummantia)  the  os  humeri  hardly 
extends  beyond  the  trunk.  Hence  tho  mistakes,  in  common  Ian- 
guagv,  by  calting  the  carjmt  of  the  horse  hi*  foreknee,  &c.  p.  5 1,52. 

♦  The  animals  with  divided  claws  have  some  peculiarities  iu  the 
meUcarpus.  I  n  the  pig  those  parts  consist  of  four  cylindrical  bones. 
In  the  pecoray  before  birth,  there  are  two  lying  close  together;  but 
Ihey  ore  afVerwards  formed  into  one  by  the  absc»rption  of  the  septum. 
The  howe  has  a  single  bone  (yainia,  Vegetitis,  in  FrencJi  /<?  canon,  ia 
£i)gli?.h  the  cannon  bene  or  ihtink  hune^)  with  a  pair  of  much  shorter 
wad  iraiuovable  ones  attached  to  its  posterior  ond  Literal  parts,  and 
llzmly  unite il  to  it,  {fes  potnpnt  or  o*  epmettjr^  t{^oid  or  iplini 
bone«.)  The  main  bone  only  is  articulateil  !o  the  parent,  which 
maA'  be  compared  to  the  first  phalanx  of  the  human  finger  ;  as  the 
cqfim  bonf  resembleii,  in  some  degree,  the  third  phalanx,  which 
■uppoHs  the  umI,  This  last  phalanx  h  very  vanotin  in  its  form, 
according  to  corresponding  variations  in  its  homy  coverings,  which 
mar  consist  of  a  tiat  nail  or  claw,  or  hoof,  &c€.  The  mammalia 
genemlly  have  as  many  metacarpal  bones  as  toes,  that  is  never 
fewer  than  three,  nor  more  than  five,  with  the  exception  of  the 
Tiiminants,  iu  which  these  bones  are  in  early  life  consulidiited  into 
one»  named,  as  before  said,  the  cannon  bone.  Id  animals  which  walk 
on  the  tips  of  the  toes,  or  which  use  them  as  organs  of  {»reliensiony 
the  roetacanul  bones  are  nearly  of  double  length.  The  foreleg  of 
Hie  bone,  oeer,  sheep,  and  dog  is  in  tnilh  the  metacarpus  of  those 
animals  ;  and  what  ia  vulgarly  denominated  tlje  forekiiee,  is  iu  fact 
the  carpus  or  wrist  joint.  It  is,  as  in  the  humati  subject,  convex  on 
the  side  which  answers  to  the  back  of  the  huud ;  concave  on  the 
side  which  answeiv  to  the  palm.  The  character  of  the  perfect  fore- 
toe  or  fiuger  is  to  coDsistof  three  rows  or  phalanges,  excepting  the 
fiivt  ou  3ie  radial  side,  which  has  only  two.  In  the  loophaga, 
which  have  no  power  of  grasping  minute  objectuj  the  thumb,  or  first 
toe,  b  parallel  to  the  othen  j  and  although  in  the  genus  ursus,  it  is 
of  the  same  length  with  them,  it  ts  shorter  in  the  genus  mustelo, 
aiMl  ia  the  weasel,  the  do^,  and  the  cat  families.  In  the  latter^  the 
power  by  which  the  claws  are  erecLed  only  when  required^  and  at 
other  times  thrown  back  to  prevent  them  from  being  blunted  in 
walking,  mtist  not  escape  the  artist*  In  the  r^minttntitif  the  single 
metacarpal  bone  is  articulated  with  two  digital  phalanges^  consti- 
tuting the  cloven  foot.  In  the  honei  and  the  other  totidun^uia^ 
the  two  lateral  toes  have  their  place  supplied  as  above  remarkedH, 
only  by  two  bony  styles,  named  the  tpimi  bones ;  situated  on  the 
tiro  sides  of  the  metacarpal  ot  caruioa  bone.  The  three  phalanges 
Iben  of  the  single  toe,  comprising  the  foot  of  the  horve,  arev  1,  the 
pa*iept  bone  or  first  phalanx,  to  the  back  of  which  arta  joined  two 
■isamoid  bones.  2.  The  coronet,  which  is  the  mtdille  or  second 
pbahuix.  3.  The  coffin  bone,  being  the  third  or  unguinal  phalanX| 
to  whkh  is  attached  the  shuttle  bone.    Se«  pkte  of  the  horse. 
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by  the  iternum  with  the  plane  of  the  upper  ribs;  vh. 

the  anjrle  v  #  t ;  and  let  s  v  be  called  the  line  of  the 
slernum,  or  sternal  lint.  Ag^in,  the  line  ^  r  or  »  r  join- 
ing rhe  top  of  the  stemuro  to  the  centre  of  the  first 
dortial  vertebra*  we  may  term  the  ita-no^dorml  line. 
The  plane  ur  t  v  containing  those  two  lines,  (the 
sternal  and  sterno-dorsal,)  and  passini^  through  the 
body  to  the  back,*  divzdfnif  the  right  from  the  Idl  halt; 
is  the  menal  plane.  Also  the  plane  g  A  e/,  (fig,  9  ) 
at  right  angles  with  the  mesial,  may  be  termed  the 
supercojtttil plane,  giving  the  direction  of  the  uppermost  Supercostal 
pair  of  cost®,  or  ribs  ;  which  plane,  in  the  erect  human  P^*"»^- 
figure,  is  nearly  parallel  to  the  horizon. 

(235.)  The  thorax  has  been  generally  compared  to 
a  truncated  cone.  But  perhaps  its  outline  would  be 
gnlhercd  more  satisfactorily  by  enclosing  it  within  a 
kind  of  pyramidal  figure  (of  which  a  bird's  eye  view  is 
given  ill  plate  iii.  fig.  9)  having  four  sides,  tno  of 
them  flat,  usabhg,  and  dctf;  the  other  two  curved, 
as  A  6  ^  c  e,  and  a  I  df§.  The  two  latter  sides  indicate 
the  right  and  the  left  of  the  trunk  ^  as  the  two  former 
indicate  the  back,  and  pectus  or  breast.  Let,  then, 
ub  cd  contain  a  transverse  section  of  the  trunk  cutting 
the  mesial  plane  io  the  line  of  intersection  mp^  which 
is  intended  to  represent  the  distance  from  the  bottom  p 
of  the  sternum  to  the  outside,  w,  of  the  back,  at  the 
spinous  process  of  the  seventh  dorsal.  The  sixth  pair 
of  ribs  will  he  b  kc  and  aid  ;  and  m  n  the  distance  from 
71,  between  the  junction  of  their  cartilages  at  the  sternum, 
to  m,  the  spinous  process  of  the  sixth  dorsal. 

(236.)  In  order  to  make  as  near  an  approach  as  may 
be  required,  to  the  curves  of  these  ribs,  bisect  m  w. 
Draw,  through  the  point  of  bisection,  the  perpendicular 
kl,  on  each  side  of  which  let  the  interval  i  o  equal  the 
broadest  part  e/,  of  the  sternum,  (about  the  length  of  a 
nose,)  and  make  d  c  and  a  b  equal  to  twice  i  o,  that  is 
to  twice  the  broadest  breadth  of  the  sternum.  Next, 
with  i  for  a  centre,  and  i  b  (which  will  be  equal  to  a  b) 
for  radius,  describe  the  arc  b  k  tor  part  of  the  curve  of 
the  sixth  left  rib.  The  arc  a  /,  similarly  described  about 
the  centre  o,  will  partly  give  the  curve  of  the  sixth  right 
rib;  and  the  lines  Ac  and  Id  will  complete  them 
anteriorly.  Behind,  fi-om  b  and  a,  the  outline  may  be 
readily  curved  inwards  to  the  junction  of  these  ribs  at  S 
with  the  sixth  vertebra.  The  outline  also  of  the  upper 
or  first  pair  of  ribs,  A  e.  and  gf,  will  be  made  nearly 
correct  by  taking  the  point  i  for  a  centre  to  form  the  arc 
gf;  and  the  point  o  for  a  centre  to  form  the  arc  A  e. 

The  intermediate  four  pair  of  ribs  may  be  drawn 
similarly  to  the  sixth.  But  observe,  that  the  lines  6  A, 
and  a  g^  show  the  course  of  the  two  convex  ridges, 
always  remarkable  in  the  torso, f  though  sometimes  con- 

*  Tlie  line  from  the  first  to  the  iixth  verttlira  of  th«  Ivackvartesi 
laterally^  so  little  from  a  straight  hne  that  it  is  in  the  &hove  examples 
takfiii  tor  one.  But  the  cojie,  as  will  be  i»een  in  the  region  uf  tho 
abdomen^  is  far  difTt'rL'Qt  with  the  remainder  of  tho  vertebral  chain  ; 
which  is  quite  ai  diversifi^  in  its  motions  aa  the  neck^  and  partakes 
of  similar  powers* 

f  Thesv  convex  ridges  are  most  con»picuous  in  the  human 
subject.  In  quadrupeds,  particolarly  in  such  as  have  lonj^  necks, 
the  sfiinouti  processes  of  the  anttirior  dorsal  vcrlcbrie  are  so  long  and 
prominent  for  the  attachment  of  tht"  muscles  which  gup|Mjrt  the  neck 
ai  to  make  any  prominency  in  the  ribs  less  appsirent.  Minute 
attention  to  the  iarm  of  the  hone  may  be  seen  in  the  iiiside  of  a 
well' made  saddle.  And  ob^en^e  that  as  diese  spinous  procei»ses  are 
long  upon  the  back  for  the  puri>oBe  of  supporlm^  ii  long  neck,  so 
aho  they  are  much  shortened,  or  altoj^elher  deticji  ut  in  the  neck 
it»t4f,  amgug  long-necked  animals,  (the  horse,  camel,  giraffe,  &c.) 
that  they  may  not  prove  a  htndeTance  to  bending  the  neck  bockwanU. 
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FkintUg;  oealed  by  the  scapula.  Moreover,  the  lines  dfvoAce 
^^v^'  show  the  anterior  or  pectoral  extremity  of  each  rib  at 
its  junction  with  the  cartilage  binding  it  to  the  sternum. 
With  regard  to  the  seventh,  and  remaining  lower  ribs, 
their  curves  seldom  or  never  protrude  beyond  hkc,  and 
aid.  Their  lengths  aneeriorly  are  represented  in 
fig.  8,  and  the  interval  a  6,  given  in  fig.  9,  always 
continues  the  same,  whatever  be  the  curve  of  the  verte- 
bral chain. 

It  is  evident  that  the  parallelogram,  such  as  a  fr  c<f,  or 
ghef,  (fig.  9,)  once  found  in  the  case  of  any  pair  of  ribs, 
the  vanishing  line  of  that  parallelogram  will  determine  the 
perspective  or  foreshortening  of  them*  whether  the  ribs  be 
raised,  as  in  this  example,  by  inspiration  ;  or  whether,  in 
expiration,  a  corresponding  depressiont  of  them  takes 
place  and  increases  the  sternal  angle  < «  r,  fig.  8. 

(237.)  The  foreshortening  of  the  clavicle  may  be 
alwa3rs  known  by  finding  its  point  of  junction  with  the 
top  of  the  sternum ;  and  then  determining  to  what  plane 
a  straight  line  drawn  from  that  point  to  the  acromion 
must,  in  any  given  posture  of  tlie  thorax,  belong.  In 
our  representation,  plate  iii.  fig.  11,  the  line  of  the 
clavicle  describinpf  the  arc  a  6,  or  cd,  moves  in  a  plane 
parallel  to  the  supercostal  plane.  (Art.  234.)  In  fig. 
10,  the  line  of  the  clavicle  describing  the  arc  ef^  moves 
in  a  plane  perpendicular  to  the  supercostal  pkine.  For 
the  scapula: — The  proportions  of  the  sides  of  the 
scapular  triangle  being  ascertained,  (see  Anatomy,) 
and  the  direction  of  the  ridge  called  its  spine ;  the  revo- 
lutions of  that  triangle  on  its  angle  at  the  head  of  the 
humerus  are  determinable  by  the  position  of  the  arm. 
(Art.  241,  and  plate  iii.  fig.  12—16.) 

(238.)  Other  imaginary  lines  will  be  found  useful ; 
for  example,  a  line  from  the  centre  of  the  head  of  the 
humerus,  to  a  point  in  its  lower  extremity,  between  the 
ulna  and  radius.  This  may  be  termed  the  line  of  the 
upper  arm, 

A  line  fiom  the  last-mentioned  point  to  the  articulation 
of  the  radius  with  the  os  lunare  of  the  carpus,  or  in 
other  words,  with  the  central  bone  of  the  wrist,  may  be 
termed  the  line  of  the  forearm.  It  forms  a  longitudinal 
axis  upon  which  the  wrist  turns  in  pronation  and  supi- 
nation. See  tile  second  note  to  Art.  240. 
CArpalaxis.  Perpendicular  to  this  last  line,  at  its  junction  with 
the  wrist,  is  a  line  from  the  styloid  process  of  the  ulna 
through  the  styloid  process  of  the  radius.  This  is  a 
transverse  axis  upon  which  the  wrist  turns  in  waving 
the  hand.     It  may  be   called   tiie   carpal  axis.     The 


Line  of  the 
upper  arm. 


Line  of  the 
forearm. 


*  It  must,  however,  be  borne  in  mind,  that,  in  cases  of  contortion 
caused  by  pain  or  otherwise,  as  well  as  of  some  onlinary  inclinations 
of  the  spine,  the  ribs,  particularly  those  towards  the  abdominal 
region,  will  approach  and  even  overlap  each  other  on  whichever 
side  the  inclination  of  the  spine  is  nuide.  Thus  in  walking,  or 
•tanding  on  one  \v^,  that  side  is  always  shortest  towards  which  the 
body  leans,  in  order  that  its  centre  of  f^vity  or  weij^ht  may  be 
transferred  to  some  point  directly  over  tlie  supporting  Umb  ;  while 
tl»  other  side  (namely,  that  of  the  leg  which  is  being  bwit  and 
mled  forward  to  make  another  step)  is  proportionably  lengthened. 
Both  sides  are  curved,  but  the  outside  curve  will,  of  course,  be  the 
longer  of  the  two.  See  for  further  examples  in  carrying  weiirhtg, 
&c.  Da  Vinci,  JVattato  Mia  PiUura,  cap.  195—214. 

+  The  direction  of  the  ribs  anteriorly  and  posteriorly  is  not  in 
planes  parallel  to  each  other,  but  inclined  to  the  spine  at  different 
angles;  the  topmost  pair  nearly  at  a  right  angle;  the  remaining 
lower  ones  at  various  angles  of  inclination  increasing  in  acuteneas 
ag  they  descend  to  the  last  pair  called  floating  ribs  at  the  back  of  the 
abdomen.  In  proportion  to  the  acuteness  of  thehr  angle  oj  indina- 
non  to  the  spine  is  their  mobility  and  capacity  of  beiw  ' 
elevated^  or  made  to  overlap  eadi  other. 


carpal  axis  is  always  the  interseetioft  of  two  plttdes,  one  \ 
of  which  contains  the  line  of  the  fbremrm,  and  the  ^ 
other  is 

The  metacarpal  plane;  passing  tfaronglt  the  earpot^  1 
between  the  back  and  palm  of  the  hai^  to  the  eHro-  P 
mities  of  the  metacarpus,  and  containing  the  tipB«f  fte 
knuckles  of  the  two  middle  fingers. 

(239.)  By  these  or  similar  lines*  (finr  muj  oAer 
and  better  devices  will  constantly  present  thflnaehwi 
to  the  practised  artist)  the  foreshorteniiigB  of  the 
limbs  of  the  thorax  may  be  obtained.  For  enmpk; 
the  line  of  the  upper  arm,  and  the  line  of  the  loiicr 
arm  may  always  be  considered  in  the  aame  plane;  of 
which  plane,  if  the  vanishing  line  be  detemuBod,  the 
pn>portions,  or  foreshortenings,  are  easily  patealiiri 
from  knowing  the  dimensions  (previously  agreed  mptm) 
of  the  clavicle,  or  any  standard  interval,  as  the  leiagth  i 
a  head  or  a  nose  at  the  distance  of  the  point  df  IIk 
shoulder.  That  the  application  also  of  boom  nA 
system  of  imaginary  lines  must  be  found  serviceabk  in 
delineating  tlie  thorax  and  brachia  of  quadnipedst  and 
of  animals  generally,  may  be  inferred  from  plate  vL  fig. 
5  and  6,  illustrative  of  locomotion.  But  such  •  vpHtm 
must  not  be  over-rated.  It  must  be  applied  oeltj  to  the 
skeleton,  only  to  the  bones ;  only  to  the  nfien»  joiili^ 
and  framework,  so  to  speak,  that  support  the  afakr 
animal  structure.  Any  other  adaptation  of  nidb  a 
system  would  induce  a  stiff,  artificial,  and  liieleasi 
utterly  inexpressive  of  character  and  of  scntimenLt 


*  Among  the  most  difficult  oudines  of  the  upper  i 
be  found  tliat  of  the  human  thumb,  owiiup  to  that  c 
of  motions  which  so  justly  obtain  for  it  &om  Albinua  tiw  titti  of 
manu9  parva  majori  a<(/ v/riv,  as  the  humao  handhaa  fromAnrirfl 
that  of  the  orgam  of  aU  oryant.  The  thumb  haa  the  poMT  of  d^ 
scribing  at  the  same  time  round  two  different  apioes  a  conical  Bsfin^ 
1.  round  its  point  of  junction  with  the  caxpus  ;  2.  xound  tkaffftf 
where  its  mutacari>al  bone  joins  the  carpoa. 

t  A  work,  in  folio,  of  Juan  d'Arphe  y  Villa&fie,  npiib&Mit 
Madrid  in  1773  (a  sixth  edition)  by  Fedro  Enguan,  baa  nUU 
to  us  much  curious  and  some  useful  matter  on  the jptoportioBi  ni 
/oreMhurteningt  {lo»  escorzos)  of  the  human  fig^mw.  xha  authoi^  dkr 
referring  briefly  to  the  principles  of  <lrawing  giran  in  the  wnSap 
of  Pomponius  Gaiiricusand  Albert  Durer,  and  of  the  imprataaaa 
afterwards  effected  by  Pollayuolo,  BandinelUy  RaflRialla^  Ante 
Mantegna,  Michel  Angelo,  and  others  through  their  intiodadiMtf 
the  auti(|ue  motiel,  proceeds  to  mention  the  divisiona  wluchflnlii 
in  the  different  Schools  of  Art,  particularly  in  Spaio^  (aaoiadhnf 
to  the  old,  others  adopting  the  then  new  system,^  trntii  Ibt  aUiM 
and  influence  of  Gas|>ar  Becerra  (see  his  name  in  our  short  O0tti 
of  the  Spanish  School)  introduced  generally  among  his  umalii— 
the  g(K)d  taste  he  had  acquired  and  formed  in  It^ly  ftr  Ibe  QttA 
and  Komun  beautiful.  At  page  173  of  this  singnlar  besl^  and 
towards  the  conclusion  of  some  instructiona..  written  in  riqfmc,  iv 
delineating  the  human  figure,  is  the  following  in  pioti^rif  whifhiri 
will  here  attempt  a  translation.  It  professea  to  be  adflftod  bm 
book  iv.  of  the  Symtnelria  of  Diurer. 

**  In  order  to  make  the  foreshorteninga  alluded  to,  htdmnf 
large  iigures,  and  wiiere  the  eye  of  the  spectator  cannot  take  iafti 
entire  parts,  procure  a  rule  about  the  length  of  the  ibIbW 
figure,  mark  it  off  iuto  ten  equal  divisions,  and  again  dividi  ^t^d 
these  ten  iuto  three,  ho  that  the  whole  length  may,  with  the  idttMB 
of  one,  serve  to  measure  thirty-one  subdivisiona.  Xha  [iifV 
length  may  first  be  laid  down  of  each  portion  or  membtr  of  ttl 
figure,  and  afterwards  the  breadth,  as  folio wa.  L«t  the  ksgA  tf 
the  liead  be  four  (including  three  for  the  (ace)  out  of  the  ^tafy^^ 
parts  ;  that  of  the  neck  one  part,  of  the  trunk  from  the  Um  «fthl 
shoulders  to  that  of  the  symphisis  pubis  eleven  ;  of  the  fenurfMa 
For  tlie  length  of  the  leg  seven  more,  to  which  add  the  one  aaa^ 
ing  subdivision  for  the  distance  of  the  highest  pait  of  the  M 
(between  the  ankles)  from  the  groiuid.  You  wUl  have  now  ei» 
pleted  the  height  of  tiie  figure.  Next,  for  the  arm  from  Oeadb 
or  armpit  (softacD)  to  the  hand,  nine  parts  ;  fer  the  length  of  A* 
hand  three;  from  the  annp«t  io  the  acranion  «r  pout  of  ft* 
shoulder  two  parts :  lo  far  the  length. 
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(240,)  Among  the  motiani  of  which  Uit  Mtet  m  tke 
;ion  gf  the  thorax  are  capable,  thai  of  the  sternum 
»b«en  noticed.  (Art  233, 234,)  Durin^^  inapiration^  or 
■•  t^  act  of  taking  breath,  the  iliorax  is  dilated ;  the  ribs 
raised  aiid  drawn  outwards  to  the  righi  aiul  left,  pressing 
the  lower  portion  of  the  stermim  forward,  while  its 
upper  extremity  between  the  cla\icles  remains  fixed  ; 
and  Ihus  decreasing  the  angle  r$q  or  vftt  (plate  iii. 
i^^S)  made  by  the  line  of  the  sternum  with  r  /,  the  steroo- 
dorsal  line.  In  expiration  the  contrary  motions  are 
produced.  The  ribs  fall.  The  sternum  sinks  The 
sternal  angle  vs t  JncreaBes. 

The  motions  of  the  human  arm*  and  haadf  are  analo- 
gfiFtis  to  those  of  the  win|:  in  birds,  t  and  of  the  foreleg  in 
qtiadrapeds ;  but  infinitely  exceed  them  as  to  number  and 
variety.  There  are  five  principal  kinds  of  motion  in 
tbc  human  arm,  wbicli  have  been  denominated,  L  Pro' 
puinofty  (pushing  or  striking^)  2*  Tr  acta  Hon,  (drag- 
ging or  pullingO     3.  Conttriciion,  (embracing',  vti.  the 

**  N«3Et  as  ic  breadth,  het  th«  be&cl  in  ffoat  be  three  parts  broad ^ 
■ttd  the  icaine  b«hukd.  In  ftroElii  (pf^rei  ftnio)  let  its  breailth  measure 
fttiir ;  far  the  breadth  of  the  neok  take  two  iiarts,  of  the  trunk  at 
thiS  fbouldvra,  eighty  aaii  of  the  same  tn  |iroiile,  live ;  of  the  tnmkat 
the  arinpils,  uiXt  and  of  the  same  m  pi(>tiks  i\ve  ;  of  the  waist  fife 
in  front,  atid  tour  tn  fftufiUt ;  uf  the  hauiicht'S  tsix  in  fronts  and  five 
ill  profile ;  of  the  tViKinr,  at  ita  ti^vper  and  thickett  vmlt  three  in 
fiaot,  AQtl  three  tn  profile  ;  of  the  knee  two  partii  ia  front,  awl  the 
wmsoe  in  profile ;  of  the  calf  two  and  a  half  in  Iroot,  and  the  name  in 
profile;  breadth  at  the  ankles  one  part  in  froat^  one  and  a  half  in 
profile ;  breadth  uf  the  rkH»t  one  part  at  the  lieel,  and  four  for  the 
toot  in  pruEU,  vh,  for  the  whole  It^n^h  of  the  sole*  Af^cr  this 
mfiMUremeut  proceed  to  give  rDTindmsa  to  the  figures  by  tuitable 
nmcubff  bounckries.  Breadth  of  the  upper  arm,  at  its  middle,  in 
front  one  |uut  and  a  half^  in  prufib  tiwo  poits  ;  of  the  forearm  at  its 
thickett  end,  two  parts  in  front,  of  the  same  to  profile  one  and  a 
half;  of  the  wri^itjf  one  part  in  frontj  and  three-fourtlis  of  one  part 
in  prtjfile ;  of  the  hand^  two  m  front,  and  one  half  in  profiiJe/* 
(See  pbfe  vi.  fir;.  7  ) 

The  above  quoJation  ia  the  more  avaikble  for  our  method  of 
fixinj^  cvrtain  imii^nnary  lines,  since  each  of  the  thirty-one  siilKliri- 
flioiia  measures  a  nose,  or  fourth  psrt  of  the  ]en|j;th  of  a  head.  (Art. 
fS3,  257,)  TJio  front  of  the  neck,  it  will  be  observed,  is  here  made 
on«  ntifr  in  length,  (which  h  also  the  proportion  in  Camper,)  whereas 
V«  have  g'iven  it  in  Art,  231,  rt  length  of  nearljr  two  nowes.  Perhaps 
•or  meaiurement  ta  only  propter  for  certain  subjucts ;  but  the 
^Indent  will  find  in  nature  ai  great  diver-ities.  Again,  with  reHp<.*ct 
lo  the  head,  we  make  the  breadth  of  the  cerebellum  to  tliat  of  the 
cerebrum  as  nine  to  eij^lit,{Art,  224.  227,)  whereas  according  to  the 
above  scale  their  breadths  are  equah  Thia  seldom  happens,  as  the 
student  may  at  any  time  prove  to  himself,  with  d.  pair  of  callipers, 
upon  the  head*  of  hi?*  actio aintaiice.  Of  the  changes  made  by  ag^e 
ia  the  proportion  of  the  figures^  see  Da  Vinci,  Trattato  deth  Pit/ura, 
aip.57*  I«7— 1«^.  173. 

♦  OhKerve  that  the  upper  arm  and  foreunn  when  stretched  out 
■ever  form  one  and  Ihe  same  straight  line.  Thin  arises  from  the 
atructure  of  the  elbowj  nt  which  there  is  aWays  more  or  less  an 
asEli^le.  Neither  is  the  hinge  joint  of  the  elbow  so  placed  as  to  be 
peffectly  at  right  azigles  witn  the  plane  of  ttie  upper  arm  on  which 
ifhingtiH;  hut  the  ulna  moves  obli^iui-'ly  upon  its  hitige,  so  as  to 
permit  the  forearm  to  be  drawn  forwards  over  the  breast  while  the 
*lbow  remains  close  to  the  side, 

t  Let  a  straight  line  from  the  centre  of  the  outer  condyle  of  the 
htimejuB  he  drawn  to  the  centre  nf  the  wrist,  for  tlie  axis  of  tho 
forearm  and  band  in  pronation  and  supination.  Let  another  straight 
line,  at  right  angles  with  this,  be  drawn  through  the  lower  extre- 
mitiM  of  the  cubit  joining  the  radius  aud  the  ulna  On  the  latter 
liiie,  the  Kxh  of  the  wri?it,  the  carpus  turns,  as  on  a  hinge,  either 
aileraately  from  side  to  side  witli  a.  rudder-like  motion;  or  alternately 
»  nad  down,  like  a  wiog^  according  to  the  position  of  the  forearm. 
I  An.  238.  ji 

I  The  bones  of  ibe  wing  may  be  compared,  on  the  whole,  to  those 

mi  the  upper  exti\'mity   in  Man,   or  *he  cjimdnimana,  and   consist 

pnerally  of  an  os  humeri ;  two  b<jnes  of  the  ftirearm  j  one  of  the 

Cwrpus ;  one  bone  of  the  thumb ;  and  twu  fingers,  of  which  that  which 

towards  the  thumb  consists  of  two  phaUnge^j  the  other  only  of 

►     Blumenbach'i  ^lanuaihy  Lawrence,  p,  Si 


act  of  ckmig  IbreiUy,  Mmetines  i»e  or  both  arms,  Of  Outline. 
sometimes;  one  or  both  hands.)  4.  Diduciion,  (forcible  *^-^-a_' 
separation  of  those  members  as  in  swimming^.)  5.  Ci>- 
cumdMeiio9i,  an  act  confined  to  the  head  of  I  tie  hurnerys, 
so  placed  ae  to  ndniit  ot  describing,  backwards,  for^vards, 
or  sidev^ays,  a  conical  figure,  of  which  a  point  within 
the  glenoid  cavity  is  the  apex,  while  another  point 
between  the  eondyles  describes  the  Ijase.*  Let  the  reader 
endeavour  to  draw  with  chalk  a  circle  on  a  wall  eJtiier 
in  front  of,  or  to  one  side  of  him.  This  will  exemplify 
circumduction.  The  motion  of  the  wrist  (known  to 
fencers  in  chang-ing:  its  poeition  from  carte  to  Lieroe,  or 
vi£e  verJid ;  and  by  anatomists  called  pronation  and 
supination t)  is,  in  part,  rotatory 4  The  phalanges  of 
the  thumb  and  fmgers  have  likewise  at  their  junction 
with  the  metacarpus  a  degree  of  rotatory  action,  though 
otherwise  they  have  only  a  similar  motion  to  that  of  the 
elbow  during  flexion  and  extension  of  the  arm,  viz,  a 
binge-like  motion,  as  in  opening  and  shutting-  the  hand. 
(241.)  But  we  have  yet  to  notice  the  motions  of  two 
other  bones  which  contribute  essentially  to  vary  ihe 
position  and  outline  of  the  humerus.  These  are  the 
clavicle  and  the  scapula.  The  clavicle  may  be  said  to 
describe  a  small  cone,  of  which  the  apex  is  at  its  junction 
with  the  top  of  the  sternum.  Its  outward  extremity, 
joined  to  the  acromion,  either  rises,  as  in  shru^i ng  ;  or 
retires,  as  in  throwing  back  the  shoulder;  or  cooies 
forward y  as  in  the  case  of  persons  vulgarly  termed  Found 
sliouldered.     The  exieni  of  the  arc  described  hf  the 

♦  CeiUrwn  oeu  ftiidmmhtm  otw  kMmeri  vet  /emwiM  ttrittii 
pro'ciii  m  medio  UHhm  ittbercuh  qui  in  ttnttotd  cuvifatf  wcpputw^ 
tW  caxts  imimiliilit  infigitur  et  cotligaiur  :  et  hitcf  duobm  artiCMiw 
e^trftnitat  Memtdiamftri  mtthiiit^  i^jtttifne  centrum  at  pronnnefis  ei 
expcrrtHum  ;  e  tontra  etntmm  irmttimm^lri  circumduHionis  cuhUi 
tsi9tit  txtm  mbittrm  in  mrdin^  nimtrum  ffthcrrft/i  kufpieri  ^irscentiMf 
cut  il/e  at/t/faturet  circumvolvitur ;  rt  tUrm  dic&tdum  nt  dc  rei*qm9 
ttmt/ibus  arhcuiiifionibus, 

Notandum  panttrr  et/,  quod  motu$  articulorum  a/iquando  iphieridC 
stmit  ^iquandtt  in  un9  piamo  ahcujHM  mrettfij  mutiatint  in  ruptrjicie 
cauicft  exitiani,  Rfyutu  ^/tertdit  etto^  quotieicunque  motut  tmias 
otitM  umlffMiiquf  Ji€ri  pQttit  drca  umicHm  punetumfLtvm^  iuntr  qatdrm 
motui  tpkwncuM  cni  ^  Mci/tcei  ad  dejrtrtnnf  ad  ^inittrani^  mrrum^ 
deortttm^  atitt^  ft  retrb ;  quotia  tfero  molHt  Jla'i  debet  cirai  duoa 
p(f/o»  ;  wl  nrca  arem  nefetttmo  m&ttts  H  circHmductio^  ant  in  super* 
Jicte  piami  vircularif  out  in  $uperjficif  conicil  ^cieiur.  Borelli  «/e 
Motu  Anitmtiium.  2  vols.  4to.Komie,  1670  ;  Pars  Ima.  c,  4.  prop,  ix. 

According'  to  this  quotatioa,  it  should  seem,  that,  since  in  the  case 
of  circtimductum^  as  above  illustrated,  the  revolving  point  between 
tbe  condyles  has  power  of  describing  the  base  of  a  cone  in  various 
dlrcclions,  {ad  des'tram^  tmUtramj  gurrumf  &c.}  its  motion  mighty 
perhaps,  more  strictly  be  termed  sphericaL  But  either  term, 
*^  conicar*  or  "  splierical,"  will  express  our  meaning.  As  we  regarded 
a  drde  (Art.  181)  in  the  hghi  of  a  regular  polygon  with  its  sides 
composed  of  tudefiuitely  small  chords :  so  may  the  surface  of  the 
sphere  be  considered  as  composed  of  an  infinite  number  of  sm«ll 
bi.ises  of  cones  having  equal  cixes  aod  dimensions  and  a  commoa 
apex  in  the  centre  of  the  sphere, 

t  In  ivphtatioMf  the  bones  of  the  nulins  aud  ulna  are  vituated  ia 
lines  parallel  to  each  other.  In  pronation  the  lower  end  of  the  r«^ 
dins  where  it  joios  the  hand  is  carried  over  aad  round  the  ulna,  so  as 
to  cross  it  ami  form  a  very  acule  X,  of  which  one  line  (the  line  of 
the  ulna)  will  extend  from  the  wrist  (on  the  side  of  the  little  fiitger) 
up  to  the  olecranon,  or  point  of  the  elbow.  The  other  line  (ot  lixie 
of  the  radius)  will  be  extf  uded  Qver  it,  (or  under  it  when  the  arm  ia 
thrown  backwards,)  and  will  l>e  extended  from  the  wrist  on  the  side 
of  the  thumb,  up  to  the  outer  condyle  of  the  os  humeri. 

I  In  the  soophaga  the  radius  and  uhia,  though  separate,  are  void 
of  rotatory  motion  ;  and  the  olecranon,  or  projection  of  the  ulna  at 
theelbowr  iscompivssed  and  continued  further  back  than  in  Man. 
In  the  pachydemuLhi,  ostbe  pig  and  elephant,  the  radius  is  belore 
and  ihe  idna  behind^  and  tliough  distinct,  there  if  no  rotatjott,  la 
the  ruminauts  the  ulna  is  united  immovably  to  the  raditiSy  and  in 
the  soliduii^da^  as  the  horse,  if  i^  represenlt.'d  by  an  &leenuioa  ad- 
heiing  to  the  posterior  Hurfoce  of  that  bone. 
4  A  St 
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of  the 
thorax. 


PMntinj.   clavicle  and  acromion  is  partly  shown  in  plate  iii.  fig. 

^-«i*s^«^  10,  11.     In  fig.  10  the  motion  fitxn  e  to /is  in  a  plane 

perpendicular  to  the  mesial   plane.     In  fig.  11  the 

motion  from  a  to  6,  and  from  c  to  d,  is  in  a  plane  parallel 

(when  the  subject  stands  erect)  to  the  horizon. 

The  scapula  assists,  follows,  and  indicates  in  its 
motion  the  track  of  the  humerus  and  clavicula.  Its 
position  when  the  arm  hangs  by  the  side  is  with  its  base 
parallel  to  the  eight  upper  vertebr©  of  the  back.  In  this 
position  it  lies  over  all  those  eight  ribs,  except  the  first, 
which  is  too  small  to  reach  it*  When  the  arm  is  raised, 
as  preparatory  to  striking  a  blow,  the  scapular  triangle 
turns  upon  the  acromion  as  upon  a  pivot  Its  inferior 
angle  is  drawn  upwards  and  outwards  along  the  side, 
and  its  superior  angle  downwards  and  backwards  from 
the  second  rib  as  far  as  the  fourth.  When  the  blow  is 
being  struck,  the  scapula  retraces  rapidly  its  course  :  and 
if  the  arm  is  driven  &r  behind,  and  with  the  elbow  near 
the  back  of  the  person  striking ;  the  triangle  undergoes  a 
yet  further  change,  and  has  its  inferior  angle  drawn 
upwards  and  backwards,  till  it  approaches  the  vertebra] 
column.  An  attempt  is  made  to  illustrate  this  in  plate 
iii.  fig.  12 — 15.  These  motions  of  the  scapula  are  dis- 
tinctly observable  in  the  living  subject. 
Action  of  (242.)  Of  the  marked  and  leading  musdes  in  the 
muscles  in  region  of  the  thorax,  it  will  not  be  expected  that  we 
the  jetton  ^q  much  more  than  again  refer  the  reader  to  our  pages 
^**'^  on  Anatomy.    The  pictorial  student  will  find  it  useful 

to  class  the  thoracic  muscles  according  to  two  perfectly 
distinct  functions  performed  by  them  ;  and  to  consider 
separately,  1st,  such  as  are  concerned  in  breathing,  and 
2dly,  such  as  give  motion  and  power  to  the  adjoining 
limbs.  Although  breathing  in  general  is  an  involuntary 
act,  yet  many  cases  occur  when  by  a  strong  efibrt  of  the 
will  a  larger  portion  of  air  is  taken  into  the  lungs  than 
usual.t  This  happens  whenever  any  great  weight  is 
either  to  be  resisted,  pulled,  or  litled ;  or  in  striking  a 
heavy  blow ;  throwing  any  missile  to  a  distance ;  calling 
loudly ;  calling  with  a  protracted  sound  or  succesbion  of 
sounds  ;  or,  lastly,  in  circumstances  of  pain  or  surprise, 
or  any  suddeu  transport  of  passion. |     Notwithstanding 

*  In  the  horne,  the  point  of  the  scapula  close  to  which  the 
humerus  attaches,  is  between  the  first  and  second  ribs ;  the  base  at 
its  hinder  part,  reaches  as  far  back  as  the  seventh  rib.  The  scapula, 
consequently,  lies  in  a  slanting  position  along  the  chest 

f  For  an  account,  in  popular  lanpiage,  of  the  process  of  breath- 
ing, see  in  the  Library  of  Uie/ul  Know/ed^e,  already  referred  to, 
the  Treatise  on  Animal  Phytwlogy,  p.  95. 

I  The  abdominal  muscles  contribute  essentially  to  assist  their 
neighbours  in  the  higher  region  of  the  thorax  during  the  process  of 
inspiration.  "  There  are  few  motions  or  attitudes  of  the  trunk," 
ia3rs  Dr.  Barclay,  <*  or  compressioni  of  the  viscera  in  which  these 
muscles"  (the  abdominal)  "  are  not  concerned  as  moderators,  motors^ 
or  directors.  The  state  of  respiration  is  not  only  varied  according 
to  their  different  functions,  but  made  to  contribute  to  the  steadiness 
and  energy  of  their  exertions.  Thus  in  their  vigorous  exertions  to 
change  or  ]^reserve  the  attitudes  of  the  trunk,  or  compress  the 
viscera,  the  ribt  are  previously  somewhat  raiMed,or  drawn  aiiantadf* 
(toward  the  allot  vertebra,  t.  e.  upwards,)  "  and  are  made  to  resist, 
OS  fixed  points,  the  motion  taerad,**  (toward  the  tacrumj  or  down- 
wards,) **  with  more  than  usual  steadiness.  This  steadiness,  how- 
ever, does  not  proceed,  or  proceeds  but  little,  from  the  intercostals. 
These  muscles,  opposed  by  the  great  pressure  of  the  atmosphere 
from  without,  have  not  strength  to  elevate  the  ribs,  unless  assisted 
by  a  great  pressure  of  aimosi)here  from  within.  The  abdominal 
muscles,  always  favoured  by  the  pressure  from  without,  would,  with 
no  great  exertion,  depress  the  ribs  and  expel  the  air,  while  the  in- 
tercostals would  have  no  jiower  to  prevent  its  egress.  To  account, 
therefore,  for  the  more  than  usual  stability  of  the  ribs  in  cases  of 
extraordinary  exertion,  we  must  have  recourse  to  those  muscles  by 
which  the  egress  of  the  air  is  prevented,  or  by  which  the  quantity 


that  the  mnscles  which  are  principally  eonoenied  m  in-  OTQ 
spiration,  or  the  act  of  taking  breath,  are  concealed  firom  ^^ 
view,  912.  the  diaphragm,  the  intereoHaU,  the  urroH 
poBtf'ci,  &c.  (conf*ealed  in  front  by  the  peeioraieg  and 
other  muscles ;  concealed  on  the  back  by  the  ingpenrnt, 
and  UUimmus  dorsi,  &c.)  yet  they  contribute,  bj  dilating 
and  raising  the  ribs,  protruding  the  lower  end  of  the 
sternum,  and  lessening  the  sternal  angle,  (Art  984,  S40,) 
to  give  greater  prominency  to  the  outward  and  visible 
muscles  of  the  thorax.* 


isstiing  from  the  lungs  in  a  given  tims  is  aecamtelv 
These  are  the  muscles  of  the  of  hyoides,  of  the  cartiisiges  of  tht 
larynx,  of  the  velum  pendulum,  of  the  tongue,  and  of  thi  lipa  ^f 
them  the  passages  through  the  larynx,  isthmua  fanrhim,  —Ay 
and  nostrils,  may  be  wi^ned,  narrowed,  or  «Bturely  shut ;  tr  cm 
passage  shut,  and  another  opened ;  or  the  whole  of  them  thn^  nl 
the  whole  of  them  opened,  as  the  will  directs^  and  as  dmoHteM 
require.    These  muscles  retaining  the  breath  after  fiiU 
or  regulating  the  quantity  that  issues  in  a  given  time  diuug  i 
ration  from  the  lungs,  cause  the  air  in  the  lungs  to  affitcd  tnt  si^ 
port  or  stability  to  the  ribs  which  cnaUea  the  diaphragm  aad  ^ 
dominal  lauscks  to  act  with  steadinem  aod  energy  in  gif^  iffr 
tude  and  motion  to  the  trunk.    As  mental  emotmni^  too^  m  mt 
unfrequently  extend  their  influence  to  icsptraaKon^  wo  tfat  ■■• 
muscles  msJce  respiration  to  extend  in  its  turn  its  infiunee  lifti 
mentd  emotions.    Hence  we  see  that  persona  under  ssmesl  ep«sp 
tions  hold  hard  their  breath,  trying,  as  it  were,  to  letseB  udrsoh^ 
inga  or  to  confirm  their  resolution  in  suppotting  them.    A  fiMi  toe 
obvious  to  have  escaped  the  admirable  Shakneen^  who  mlw 
Heniy  say,  addressing  his  soldiers  at  the  siege  of  Haiflno 
<  Now  set  the  teeth,  and  stretdi  the  nodiil  ind% 
Hold  hard  the  breath,  and  bend  up  every  spdt 
To  its  full  height.* 
As  respiration  is  thus  made  to  favour  the 
of  the  trunk,  so  these  motions  and  attitudes  are 
to  favour  respiration."  Mutemlar  Motwiu  o/tke  Htnmtm  B&ip  B|f 
John  Barclay,  M.  D.  Edinburgh,  1808,  p.  535. 

*  Those  interual  muscles  have  likewise  poverlUI  aadUnsiftp 
without,  in  a  corresponding  arrangement,  as  occaiion  may  MfBa^ 
of  the  adjacent  parts  of  the  body.  The  nower  of  the  Mprsli  fsrfiB 
tuperiore*  to  move  the  ribs  is  increased  by  hending  the  Mckfi^ 
wards.  This  inflection,  to^ether  with  tllat  of  soma  of  As  4ml 
vertebrs,  gives  to  the  trapezius,  the  rhomboidena,  and  the 
scapulsB  an  extent  of  action  on  the  scapula.  The  comcgn 
tion  of  both  scapulas  renders  further  assistance  for  railing  thi  lil 
available  not  only  from  the  serrati  magni,  but  from  thi  mbdM% 
the  serrati  antici,  the  pectorales,  and  latinimi  donL  Thejfcl 
last-mentioned  pairs  will  be  visible  to  the  student  opoa  the  fimf 
figure,  and  sufficiently  distinguishable.  Let  him,  m  an  cnafl^ 
observe  the  jiulmonary  cough  of  a  consumptive  pertOB|  ar  ew 
any  one  in  the  act  of  sneexing.  The  sci^ulas  or  UmI  pssia  ■> 
drawn  upwards  and  forwards ;  (Art.  241 ;)  the  ahoulden  rswitA; 
the  head  and  neck  placed  in  positions  moat  frvouiable  ts  (hill 
muscles  which  enlarge  the  thorax  and  admit  a  fuller  aoaply  sf  tf 
to  the  lungs.  For  another  example,  let  a  race-horse  be  eUnad  at 
full-speed,  extending  his  neck  forwards  as  far  aa  he  ia  abhy  ifcit  the  a* 
passages  may  be  straight  and  the  quantity  of  air  inapM  as  Wipis 
possible.  Another  reason  for  this  action  in  quadrupeds^  wteatbey  n% 
IS,  that  their  centre  of  gravity,  or  weight  of  the  whole  supen  ^ 
bent  body,  may,  by  this  position  of  the  head  and  neck,  bo  1 
forwards,  and  thus  their  rapidity  in  running  be  eonadtnbl|  » 
creased.  It  will  be  seen,  too,  (see  our  plates  of  the  Hone^)  Alt  Hi 
ievatorft  humeri  muscles  (in  cases  where  the  animal  has  not  haiih 
(or  running,  or  even  for  walking  or  lying  down,  and  thoefoii  md 
stand)  have  a  use  in  assisting  the  lungs,  similar  to  their  nttiiftl 
case  of  a  consumptive  human  subject  The  aftiatie  leadtf  ^ 
perhaps,  be  here  obliged  to  us  for  extracting  and  combininK  ia  fli 
form  of  a  note,  some  particulars  of  the  muscles  above  alloU  tl 
belonging  to  the  Horse. 

I.  The  f/mio  majTiV/am,  of  no  1.  Arising  from  the  mtilni 
peat  bulk  or  strength,  and  lying  in  front  of  the  breast  bons^  (iti^ 
immediately  under  the  skin,  num,)  changes^  at  about  tti»" 
bends  the  head  towards  the  chest,    fourths  of  its  length  upward,  It  s 

flat  tendon  to  he  inattied  nto 


2.  Levator  humeri  is  much 
larger  than  the  last  mentioned, 
havmg  more  work  to  perform. 


the  lower  jaw. 

2.  Aiinng  from  the 
and  four  first  bones  of  the  aidk 
and  from  the  iismmtmtum  isedUa 


P  A  T  N  T  I  >i  G. 


545 


[ 

Ihe 


(243.)  With  respect  to  the  miisdes  which  givetnotion 
to  the  limbs  of  the  thorax,*  the  student  will  naturally 
class  them  accordiup;  to  the  parls  which  they  move,  and 
the  direction  in  which  the  movement  is  made.  For  the 
humeruM,  for  the  forearm^  and  for  the  hand,  peculiar 
muscles  are  required.  We  have  already  mentioned 
(Art.  241)  the  variations  in  the  position  of  the  acromion, 
or  extremity  of  the  clavicula,  near  the  head  of  ihe 
humerus,  which  change  trom  time  to  lime  the  centre  of 
rotatory  motion  in  the  human  arm.t  The  conical 
motions  of  the  humerus  round  that  centre,  or  middle 
point  in  the  glenoid  cavity,  (Art.  240,)  will  he  effected 
upward  &nd  ibrward  by  the  dcUoides,  the  biceps  brachii, 
aad  pcctoralisjj  vpward  and  backward  by  the  deltoides 


Iti  oflScc  is  two fold.  Suppose 
file  animftl  standings  and  that  hi  it 
jlaad  and  neck  are  fixed  poiuti?, 
WB  contractioQ  of  thiit  inusdti 
vill  draw  forwards  the  sboiiilder 
OJid  arm.  Or,  if  the  Flursc  he 
■Undin^,  and  the  iihuulder  and 
arm  be  fixed  pointsp  this  muscle 
will  depress  tlie  hv&d  and  neck. 

3.  TraptxiuM^  a  quadrangidai 
mmclf  I  like  that  of  the  same 
naind  and  similar  otHce  in  the 
human  fubject,  lies  b«twe«ii  the 


On  its  way  down  to  the  ihhoiilder 
it  inixes  itiielf  with  aome  of  the 
miiKcles  of  the  shunlder^  and  if 
inserted  iiitg  the  humerus. 


3.  Arising  broad  and  strong, 
from  the  longer  bones  of  the 
withers  and  from  the  ligament 
of  the  neck^(note  3  to  Art  232,) 


withers  and  upper  part    of  the     becomei  narrower    below  till  it 


terminates  nearly  in  a  point  to 
bo  inserted  into  the  top  of  the 
fipinej  or  ridge  of  the  scapiJa. 

4.  Arising  from  the  five  loweflt 
honea  of  the  neck  and  the  two 
first  nt«.  I  1b  lower  portion 
springs  fram  aU  the  true  ribs. 
Its  Hbrc-H  all  ttrod  downwards, 
and  are  insi^rteil  into  ttie  tnntr 
surface  of  the  shoulder-blade  or 
bcapula,  t,  v.  between  the  scapula 
and  the  ribs. 


fthoulder-blade«  It  Is  for  sup- 
porting or  raising  the  ahoulder, 
and  drawing  it  at  the  some  time 
backward. 

4.  Serrattn  majort  the  great 
Mw-ltka  or  tooth-ahaped  musde 
of  immense  power,  filli  up  the 
greater  part  of  the  neck  at  its 
lower  extremity.  This  musicle 
ttttachea  the  shoulder  to  the  ch»^fit, 
«nd  thus  supports  the  weight  of 
llftebody.  \Vlien  the  quad mt>ed 
la  tiandmg  this  miiicle  occasion- 
ally  diachorges  another  important 
funetioti.  Since  tiy  the  weight 
of  iht  body,  Ihe  shoulders  and  legfi  are  then  rendered  fixed  and 
iouniiTOblet  tha  serratus  major,  uo  longer  employed  to  raise  the 
fimfai,  exerts  ita  power  in  tniargintf  ihe  cavt/y  of  tfie  chest,  and  thus 
materially  assists  in  the  act  of  breathing.  It  is  on  this  account 
that  a  hone  Jabouriug  under  inflammation  of  the  lungs  will  obsti- 
aitelv  itand  night  anel  diiy  that  he  may  obtain  the  as&i^tanceof  (hts 
liBwlo  in  nsptration.  l*hi^  power  alhio  of  the  afrratus  major  ia  oV 
wiating  concossioii,  h  of  immpnse  importance  to  the  HofHc  as  well 
ftstohis  rider.  Its  action,  wilh  that  of  Ihe  other  muscleii  attached  to 
the  inner  surface  of  Ihu  scapula,  has  been  well  compared  to  that  of 
the  spring  of  a  carriage,  but  possessing  infinitely  greater  stead U 
Bess,  mobility,  and  strength.  Thege  muf«dea  yiekl^  as  far  as  necea- 
aury,  to  the  inrce  or  supenncumbent  weight.  By^radHa/iy  yielding 
tbcy  fubdue  the  violence  of  the  vhockf  and  through  their  elastic 
properties,  immediately  regain,  when  the  sjhock  m  over,  their  original 
poMtion. 

•  The  true  quadrupetls  have  the  front  of  the  tnmk  supported  by 
the  anterior  extremitieNf  which  are  consequently  much  larger  and 
lAronger  than  in  Man  ;  as  the  hind  feet  of  the  same  animals  yield 
in  these  reapect*  to  those  of  Ihe  human  subject.  The  chest  is,  in  a 
manner,  suspended  between  tlie  scapula; ;  and  the  serrati  magni, 
vbicJi  auppoi^  it  In  this  position,  are»  cons>eqtJently,  of  great  bulk 
and  rfivngth.  ^Vhen  viewed  together^  thene  muscles  resemble  a 
Mad  of  girth  aurrounding  the  cheat.  Blunoenboch,  Jfti/iua/, 
p.  309. 

f  The  motions  of  the  humerus  (plate  iii-  fig.  12 — 15)  are  all  re- 
piiii'ly  accompanied  by  coiresponding  motions  of  the  aeaptila,  the 
noad  of  which,  excepting  in  the  rotatory  motion,  generally  fullows 
ika  motion  of  the  humerus.  See  Barclay  On  Mttivu/ar  MofioHf 
V.  S8ft.  387*  For  the  deltoides,  the  bicepifj  &c.  consult  the  H^mon, 
mm  Oiadiator,  and  tlie  Hercuk»  Famese. 

I  The  pectnralia  in  birds  is  chiefly  employed  to  move  the  winga 
hi  fljriag.  It  is  very  targe,  (sometimes  so  large  as  to  outweigh  all 
the  other  oMiseles  together,)  and  consists  properly  of  three  mu»cle«, 
ike  pectomiis  major,  mediusj  luid  minor,  which  fill  the  sides  of  the 


and  trapezius,*  upward  atid  outward  (i,  e,  to  the  right  Of  Outlimt 

or  left  in  a  plane  perpendicular  to  the  mesial  plane)  by  >  ^y*^*^ 

the  deltoides,    the   iufraspiiiatus,  and  the  teres  minor 

The  downward  motions  (which  are  always  assisted  by 

the  weight  of  the  arm)  are  directed  forward  by  the  pec- 

toralis;t  backward  by  the  trapezius,  the  latissimus  dorsi, 

Ihe  iong-us.  or  long  head  of  the  triceps,  the  teres  major,  J 

and  the  infraspinatus  ;  and  downward  generally  by  tlie 

lower  portion  of  the  pectoraiis,  jointly  with  the  action 

of  one  or  more  of  theothers*§ 

creat  of  the  sternum.  The  keel  of  the  sternum,  the  fork,  (merry 
thought,)  and  the  last  ribs  give  origin  to  the  pectoralis  major ;  its 
inaertion  is  into  n  rough^  projecting  Hue  of  the  humerus.  By  de- 
prewring  that  bone,  the  pet  oralis  produces  the  strong  and  violent 
motions  of  the  wing,  which  cuTTy  the  body  fafward»  iti  flyitig.  Tbo 
middle  pectoral  (or  medjuii)  Hes  'under  \\u»;  and  »ends  lU  tendtm 
over  the  junction  of  the  fork,  witJi  the  clavicle  and  scapula,  as  in  a 
pulley,  to  be  inserted  in  the  iip^wr  part  of  the  humerus,  which 
bone  it  elevates.  By  this  contrivance  «f  the  pully,  the  elevator  of 
the  wing  is  placed  at  the  under  surface  of  the  twdy.  The  Ihird,  or 
lesser  pectoral  muscle  has  the  same  effect  whhthe  great  pectoral 
in  depressing  the  wing,  Blumenbach's  Mcttuai  bv  Lawrence, 
p,  3IL  '  ' 

♦  A  bftQkward  motion  of  the  arm  may  be  of  two  kinds,  accord- 
ing to  tlie  motion  which  has  preceded  it.  L  If  it  has  been  pr^ 
ceded  by,  and  is  the  continuation  ofj  an  upward  motion,  tJw 
deltoides  and  trapxiua  are  attsisted  by  thu  aupra«pinatus,  infroapina- 
tuB,  Bubscapulari^,  bicepa  brachii,  coracobrachial  is,  and  the  clavicn- 
lar  portion  of  the  pectoralis.  2,  But  if  the  arm  haa  been  previously 
hanging  at  the  side,  or  if  there  haa  l>een  first  a  downward  move- 
meut,  previous  to  the  intended  one  backward  and  uiward;  the  , 

backward  motion,  which  is  to  follow  m  continuation  of  the  other, 
will  bi;  mtide  by  the  help  of  the  teres  miijor,  teres  minor,  longui, 
(or  long-head  of  the  triceps  brachii,)  aud  by  the  latissimiis  doni. 

f  A  motion  of  the  arm  forwarda  may  he  also  of  two  kindly 
according  to  the  motion  which  it  follows.  L  If  it  succeeds  to  an 
upward  and  backwiird  motion,  as  after  the  arm  has  been  raised  to 
Ktrike  a  heavy  blow,  the  subsequent  movement  forwards  will  put 
into  action  not  only  the  pectoralis,  but  thi*  tere*  major,  tcrts  minor, 
the  longus,  and  the  latissimus  dorsi.  2.  If,  iAi  the  coiitrsiry,  it 
follows  a  quiescent;^  [lendulous  vtate  of  the  arm,  or  folio w»  a  motion 
downward  and  backwaxd,  (such  an  the  pre|»aration  to  throw  a  cricket- 
ball  in  bowhtigp)  the  movement  of  the  humerus  in  throwinj^  will  be 
effected  by  the  muscles  which /i/?  the  Mm  forwurdt ;  the  deltoides, 
biceps  brachii,  aubucapuliris,  trapezius,  kc.  with  the  clavicular 
portion  of  the  pectoralis, 

\  The  h*res  major  forms  with  the  hitissimns,  the  edge  of  the  arm* 
pit.  Both  muMilest  are  well  ghown  ia  the  Fighting  Gladiator,  which, 
together  with  the  Laocoon,  are  the  finest  illustrations  of  iraciiial 
movement, 

J  Several  more  arc  concerned  directly  or  obliquely  in  theve 
m<>tion9.  For  the  sake  of  illustration  let  us  compare  the  humerua 
to  the  spoke  of  a  carriage'^whcel,  such  as  described  in  Art.  177. 
Suppose  the  B]>oke  nearly  perpendicular  1o  the  groimd,  with  ita 
outer  extremity  downwanht,  aa  must  be  the  coac  with  the  htimerua 
while  the  arm  hangs  at  the  aide*  If  the  carriage  be  drawn  for- 
ward, the  outer  extremity  of  the  siK>ke  will  turn  on  the  axis  In  a 
continiujd  curve  ;  tirst  backwards  and  upwards,,  then  forwards  and 
downwurdf.  Let  the  carriage  t>e  now  st opined,  and  let  one  Kide  of  it 
be  raised  from  the  ground  so  as  to  suspeud  Ihe  spoke  in  question 
perpendicularly  :  and  let  the  aame  motion  of  the  wheel  be  repeated. 
It  will  reprei eat  and  illustrate,  in  Kome  degree^  a  rotatory  or  conical 
motion  (bee  the  fourth  note  to  Art,  240)  of  the  humemu.  This 
motion^  by  which  the  arm  is  i*/led  backward*  from  below,  is 
effected  by  the  teres  major,^  the  teres  minor,  the  longusi  or  long  head 
of  the  tticeps  brachii^  and  by  the  latii»i»imua  dorsi,  regulated  by  the 
deltoides  and  pectoralis. 

Let  now  the  wheel  be  whirled  round  in  the  opposite  direction, 
namely,  auch  aa  it  would  take  in  hachtmg  the  carriage ;  this  motion 
will  aU»o  represent  a  rotatory  movement  of  the  humerus,  but  qtiite 
the  rt^veme  of  the  former  one.  In  this  movement  the  humeruR  will 
be  /i/Vet//or«wre/f,  ajid  consequentlj'  bo  put  in  motion  by  the  deU 
toides  and  trapeci us,  assisted  t>y  the  supraspinatus,  the  infraspinatua, 
the  subiicapulari*,  the  biceps  brachii,  the  coraco-br»chialis,  and  th« 
clavicular  portion  of  the  pecloraliM.  Buth  tliese  motumi  of  the 
humerus  may  be  familiarly  exemplified  in  the  two  wayi  of  cracking 
a  whip  over  or  xmiSar  the  hand ;  aud  the  reader  will  find  innumera- 
ble I'xamples  from  observations  of  his  <*wn,  on  any  athletic  exercupt 
of  the  arm  in  rowing,  swimming,  fencingj  &c 


* 


546. 


PAINTING. 


Mnscles  for 
moTing  the 


Mniiiq;.  (^44.)  The  four  motions  of  the  cubit,  or  forearm, 
^  ^m^f^mt  namely  pronation^  nupination,  fiexion*  and  exienaion. 
Muscles  for  are  produced  as  follows:  1.  Pronation,  by  the  prona- 
moTing  the  i^f  teres,  (or  rotundus,)  aided  by  a  muscle  entirely  con- 
foieann,  cealed,  viz.  pronator  quadratus.f  2.  Supination  by  the 
biceps  brachii  and  the  extensor  pollicis  aiding  the  supina- 
tor brevis,  which,  like  its  antagonist  the  pronator  quadrar 
tus,  is  out  of  view-t  *'  The  supinator  longus  cooperates 
wi^  and  moderates  alternately  the  pronators  and  supi- 
nators, bringing  the  radius  to  that  middle  state,  which 
is  properly  neither  pronation  nor  supination,  and  per- 
forming the  office  with  the  greatest  force  when  the  arm  is 
extended.'*§  3.  Flexion  is  performed  by  the  brachial  is 
intemus,  the  biceps  brachii,  and  the  supinator  longus.jl 
The  biceps  being  an  extensor  of  the  humerus,  (Art. 
243,)  will,  in  this  instance,  act  with  more  force  when 
the  humerus  is  inflected  than  when  it  is  extended,  f.  e. 
lifted  forwards  or  outwards ;  and  will  at  the  same  time 
meet  with  less  resistance  from  the  long  or  scapular  head 
ot*  the  triceps.  4.  Extension  is  the  duty  of  tlie  triceps 
brachii  and  of  the  anconeus.  Neither  of  these  muscles 
is  inserted  in  the  radius.  The  longus,  or  long  head  of 
the  triceps,  being  also  a  flexor  of  the  humerus,  (Art. 
243,)  will  act  less  forcibly  upon  the  ulna,  when  the 
humenis  is  extended  or  lifted  forward,  than  when  it  is 
inflected  or  lifted  backwards  from  below. 

(245.)  The  hand,  consisting  of  the  carpus,  meta- 
carpus, and  phalanges,  follows,  in  the  human  subject, 
the  motions  of  pronation  and  supmation  above  described, 
which  originate  in  the  forearm.  The  tendons  and 
muscles,  therefore,  peculiar  to  the  hand  may  be  con- 
sidered apart  from  those  of  pronation  and  supination, 
and  are  usually  divided  into  flexors,  extensors,^  abduc- 
tors, and  adductors.**     The  flexors  and  extensors  of  the 

*  In  birds,  two  muscles  act  as  flezois,  which  hold  a  situation 
correspondiug  to  that  of  pronators.  This  shows  how  much  inflexion 
and  pronation  are  connected,  the  latter  being  substituted  for  the 
former. 

t  To  these  Barclay  adds  the  radialis  intemns,  the  palmaris  longus, 
and  the  flexor  sublimis,  observing  that  these  only  act  at  the  com- 
mencement of  the  pronation ;  and  that  their  power  w  increased  the 
more  acconling  as  the  hand  maintains  a  greater  previouM  tendency 
to  supination.  Also  that  the  power  of  the  sublimis  must  be  further 
incivased  in  cases  where  the  fingers  arc  extended.  Observe  that  the 
two  pronators  (teres  and  quadrat  us)  are  present  in  the  quadnimana 
and  in  all  camivoruus  animals,  but  are  wanting  in  the  chiroptera, 
rumiuantia,  and  solidungtila. 

X  The  first  of  these  three  acts  with  the  pfreatest  force  when  the 
humerus  is  inflected,  (i.  e.  has  been  drawn  l>ackwards  fmm  below ;) 
and  the  lost  acts  with  the  greatest  force  when  the  carp\is  and  thumb 
are  inflected  thenaH,  (i.  e.  towards  the  hollow  of  the  hand.)  Barclay 
On  3ftt9cii/m  Motion,  p  398. 

5  Barclay  in  he.  tit.  In  animals  of  the  dog  and  cat  kind  the 
supinator  lonj^iw  is  wanting.  Tlie  brevis  is  present.  Both  ara 
absent  in  the  chiroptera,  rudentia,  pachydermata,  rumiuantia,  and 
solidungula.  Also  both  are  absent  in  all  birds.  (See  Comparativs 
Anatomy.) 

II  To  these  are  subjoined  by  Barclay  the  ulnaris  intemus,  the  pal- 
maris lonp^is,  the  pronator  teres,  the  radialis  intemus,  and  the  flexor 
sublimis.  These  five  muscles,  he  obseryes,  are  flexors  only  to  a  small 
extent,  and  only  at  the  time  when  the  motion  commences,  before  the 
lever  of  resistance  is  shortened.  The  four  last  must  have  their  power 
a  little  increased  when  the  arm  is  placed  in  a  state  of  supination, 
and  when,  consequently,  the  biceps  is  somewhat  relaxed. 

•T  No  other  but  the  extensor  dii^tomm  communis  is  common  to 
Man  and  all  the  quadrupeds.  To  extend  the  fore  pastem,  the 
horse  has  two  exteusores  proprii  on  the  side  of  the  extensor  com- 
munis. They  are  assisted  by  a  thinl  extensor  between  the  commu- 
nis and  the  extensor  of  the  pastern  The  extensor  proprius  iudicis  is 
wanting  in  the  rodontia.  niminantia,  and  solidun^ila.  The  i^nus 
felis,  canis,  and  ursa,  and  the  j^^nus  lepus  have  the  extensor  \o\\^\% 
pollicis,  btit  want  the  extensor  brevis.  The  nmiinantia  and  soli- 
dun^la  have  both. 

"^^  The  short  muscles  of  the  hand  which  produce  flexion,  abduc- 


carpuM  take  thehr  nameB  from  their  poaiiioil  relatively  to  of 
the  bones  of  the  radius  and  ukia :  the  nub'ales  en  the  a« 
side  nearest  the  thumb;  (he  nlnarea  oo  the  side  neaieek 
the  little  flnger.  The  flexors  He,  as  their  office  mut 
indicate,  on  a  line  with  the  palm;  the  CKtenBovB  ia* 
line  with  the  back  of  the  hand.  The  former.  -thiieJB 
number,  come  out  from  their  jdnt  origin  at  the  inaar 
condyle  of  the  humerus ;  and  run  cli>se  together  -ekiBg 
the  forearm,  beside  the  supinator  longus :  i»t£.  thf  finm 
radialis,  the  palmaris,  and  the  flexor  ulnaris.  The  «^ 
tensor  muscles  also  consist  of  three  :  fcvro  on  the  MBe 
side  with  the  thumb,  viz.  the  extensor  carpi  •raiiaUi 
longior,*  and  the  extensor  radialis  brevier ;  and  oae  .ea 
the  same  side  with  the  little  finger,  mx.  the  cxtiBHr 
ulnaris. 

For  the  fingers  the  flexors  are  the  perforati  and  the 
perforantes,  called  also  the  sublimes  and  profundi,  togir 
ther  with  the  flexor  brevis  of  the  thumb.  The  titik 
finger  has,  moreover,  an  inflexion  caused  by  the  llenr 
caq)i  already  mentioned.  The  extensors  are  six»m. 
three  extensores  pollicis,  one  of  which  extends  the  milih 
carpal  \h>uc  of  the  thumb  ;  the  other  two  its  first  sid 
second  joints :  fourthly,  the  extensor  digitonim  cob* 
munis :  flflhly,  the  indicator  :t  and  lastly,  the  extensor 
minimi  digiti.  The  opponeiia  muscle  of  the  thumb  fav 
the  important  oflice  of  applying  the  thumb  with  tlis 
nicest  precision  to  the  tip  of  any  one  of  the  fingeis. 

It  is  to  the  thumb  and  Angers  that  the  remaumy 
muscles  called  abductors  and  adductors  belongs  Theis 
are  antagonists  to  each  other,  and  in  the  thiunb  na 
found  on  each  side  of  the  flexor  brevis.  The  iatewwwi 
and  lumbricales  are  /7(fductors  of  the  fingers,  assBtetf 
sometimes  by  the  perforati  and  perforantes.|  On  the 
other  hand,  when  the  extensor  communis  is  made  to  ad 
on  all  the  fingers,  they  become  oMucted,  and  aie  Ma 
to  diverge  like  radii  from  a  centre.§ 


tion,  adduction,  and  opposition,  are  altogffther  wsatiiig  in  tttii 
animals.     The  muscleo  of  the  lower  animals  are  generallj  Ihib 
number  than  those  of  Man.    The  deficiency  is  -        - 

among  the  iuferior  orders  of  Mammaiia^  and  still 
Muscular  varieties  occur  chiefly    in  the  orf^fans   of 
Throughout  the  entire  class  of  birds  the  following  n 
absent,  and  may  here  be  mentioned  together.     Hie  diapbngB,isdi 

abdominis,  pyramidales,  the  dorsal  muscles  of  the  spii *~^ 

brachialiN  extemus,  or  thinl  head  of  the  triceps,  the  i 
the  forearm  or  wing,  and  short  muscles  of  the  hand  aa 
already  stated ;  quadratus  lumborum,  psoas  parvus   and 
iliacuB  intemus,  obturator  extemus,  and  exteaior 
pedis. 

*  The  peadiar  projection  of  this  muscle  from  \ 
longus  may  Iw  well  studied  both  from  the  antique  sad  1 
Cartoons  of  Raffaelle. 

f  The  indicator  assists  the  extensor  communis 
the  jdints  of  the  ibrt'finger  to  point  at  any  thing.     Hence  its  i 

\  Hence  it  ha]>pens  that  during  flexion,  the  fingen  can  MW 
be  separated  so  widely  as  during  extension.  On  the  dlflLisrt  J^ 
|)earances  of  the  muscles  in  the  luuid  and  arm  in  the  nctioa  of  epM* 
mg  or  shutting  the  hand,  see  Da  Vinci,  TratltUo  deiia  PiAm, 
cap.  176.  The  action  of  the  flexors  in  bending  the  fingea  pMS 
an  enlarged  npiiearance  to  the  wrist,  observable  in  the  kit  fasM  tf 
the  Apollo  and  the  right  hand  of  the  Gladiator. 

}  The  thumb  in  the  siniifp  is  small,  short,  and  weak  ;  the  ote 
fingers  are  elongated  and  slender.  Other  animals  which  ksit 
fingers  suflicientlj  long  and  movable  for  seixin^  and  gmjiiaK 
ob|ects,  arc  obliged,  from  waut  of  a  se[«rate  thumb,  to  hold  them  If 
means  of  the  two  forepawN  ;  as  the  squirrel,  rat,  opossum,  &&;  thlM^ 
mon>ovi^r,  which  are  obliged  to  rest  their  body  on  the  foraM, « 
the  dog  and  cat,  can  only  hold  objects  by  fixing  them  between  Ifat 
l>aw  and  the  gnmnd.  L  istly,  Huch  as  have  the  fingers  aniled  \lf 
the  intogiiments,  or  enclosed  in  hoofs,  lose  all  power  of  prehensioo. 
We  adviKti  uvery  artist  who  loves  truth  of  outline  to  attend  a  disM» 
tion  of  the  human  arm  and  hand,  as  well  as  of  the  parts  anakigpM 
in  the  forearm,  claws^  lu)o£i|  paws,  &c  of  animals  gcncnily .   Hi 
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(ii^y  The  heoion  of  thb  abdomen  was,  la&Uy,  to 
coiiie  under  notice.  For  its  |)oslerior  boundaries  in  the 
human  subject  we  proposed  the  five  lower  dorsal  and 
the  1m  iunibar  vertebr^g,*  increasing;  in  breadth  and 
UucknesK  as  they  descend,  and  resting  on  the  os  sacrum 
aB^arOolnmn  upon  its  base  ;  irom  which  arc  stretched  to 
tlliif%ht  and  letl  the  strong  bony  archce  of  the  ihum,  one 
iS^ilit  top  of  each  teniur.  Five  ribs^  called  ful^e  ribst 
yf0licteach  bide, t  while  a  third  arch  of  bone  intront  (the 
<»8apubiB)  joining  the  other  tw.o  lateral  or  iliac  arcbea, 
•nd  below  it  the  two  an^u lar  bones  (osea  ischii)  on  which 
e  resifi  when  sitting, complete  the  abdominal  out- 
of  the  skeleton.  In  front  and  at  the  sides  tliis  out- 
16  611cd  lip  with  the  abdominal  musics  and  viscera. 
The  bones  throughout  this  reg^ion  that  chiefly  deserve 
the  artist's  attention  are,  1.  The  bones  of  the  spinal 
column  just  alluded  to.  Like  the  vertebrce  of  the  neck 
this  bony  chain  of  the  loins  is  Ibrnied   for  gradually 

bending  itself  into  a  great  variety  of  curves.  J     2.   The 

I ^ — fc&>i  -  . -  —  _ 

will  End,  indeerlj  respecting  most  formif,  functionji,  and  retatire 
povtions  fhrotiglioTit  the  uinscular  vcoaoniy,  thiit  ohl*  hour  jii  the 
mnectifig  room  will  somctiTiici  eK^ilikia  more  thau  lie  could  k'imi 
*"  a  year  of  study  am on^  folios  of  careful  de«^tton  and  moat 
rate  commeot  Rt:in)ectb^  tl.u  muscleit  of  tlio  Kuman  forearm, 
only  obuerve,  m  conclusitm,  ttiat  tlicy  are  a  wer  strongly  tnArked^ 
uulest  the  hand  is  engaged  in  ^rupinc^  wKh  force  any  object. 

♦  The  lumbar  vertebrae  rary  con.4n^firtb1y  in  mim&ir .  The  ele- 
^haot  has  only  three  ;  thti  camel  msveit  ;  the  home  hiM  nix,  the  ua 
fiTc;  muk'jj  have  g«uerally  six^  Init  !wmetimes  only  five.  Mo«t 
qnainjped*  have  the  pnic  jijrn?  turned  forwards;  in 

tlic  ape  thry  lire  in  the i:  i  turned  upwards.    Tlic 

tf^Ti*^"^'  '  rncesses  arc  i\  .  .krvutri>  i^ii^t;   in  many  rttmimi/tittjj  is 
aK  e.     Blumenbach's  jifanaaf  l>y  Luwrvnccs  p.  43.     In 

bir  rt  of  the  Apine  which  belongs  tJ  the  tnink  is  short  imd 

ligiii,  and  has  no  true  lumbar  vtTtvbrtr.     /fiiV/.  p.  61. 

f  The  p«rt«  of  tbp  body  which  cont»in  the  principal  m^ans  for 
'WW'trafi  I  I  iL  are  [daced  in  the  chejrt,  stronply  guarded 

tHj^he  n;  ^itrrnttin,  luid  upjHjr  dorsai  vertebras.     Btit 

tfip  ^' "^^  I*  -I..UW  I  LTi- iu  quiidrtipeds  brhirtff)  ihvWf  and  com- 

pel abdomen,  the  visceraj  utid  luim,  have  no  bony  cnclo- 

snjTi  1 1 ndefundtdj  PKce|it  on  one  sid^*  towards  the  backbone, 

by  uther  nbs^  termed  false  ribs,  (of  these  the  bofw  has  tea,)  which 
tike  the  same  direction  a»  tlte  true,  but  beeotne  shorter  as  they 
»uc!i  the  loins.  A  reason  for  this  arrangement  apjieani  to  lie, 
I  the  fuuclions  of  the  Wwels  and  alidominal  parts  will  be  per- 
led  more  fn-ely  without  this  extvmd  guard ;  but  chiefly,  that 
ipreotcf  room  and  play  may  he  allowed  for  motion  thruiighout  the 
Tiariouit  tumingu  and  biddings  necessary  to  balance  the  rest  of  the 
liody,  Of  «U9taia  it  in  the  eaxiet>t  and  most  convenient  positiun.  The 
want  of  motion  in  the  back  of  birds  (their  dorsal  vertebnc  have  the 
spinous  and  cren  the  transverse  processes  often  anchylosed)  is  com- 
fWJKaled  liy  a  lar^r  number,  and  by  iprtnter  mobillfj*  of  vertebrse 
fa  tlic  neck.  Of  these  latter,  to  quute  a  few  instances,  the  raven 
*"  twelve,  the  cock  thirteen,  the  uFitrich  eii^hteen,  the  stork  nine- 
aiid  the  swan  twenty-three.  Four  or  fiie  of  the  up^ier  cervical 
hrsB  oniy  have  power  to  bend  forwards,  while  the  lower  ones 
:aafin<  d  to  fifxion  backwards,  Tliis  causes  the  double  curva- 
ibling  the  letter  S  iti  the  neck  of  a  bird.  The  j^eat  mo- 
0  neck  enables  birds  ii>  touch  every  point  of  their  own 
the  bill,  and  thus  supply  the  want  of  a  prehensile  faculty 
in  their  upper  hmbs.  In  priiportion  as  their  neck  is  movable  their 
~[e  or  backbone  will  bo  found  consolidated.  Steadiness  is  thus 
to  the  tnmk  in  the  violent  exertion  required  for  flying.  Birds 
do  not  fly,  as  the  ostrich  and  the  cassowary,  have  a  movable 
column. 
l&ach  of  the  twenty-four  hones  of  the  spine  from  the  humau 
L-v  .,,,..  .r.\4,  tQ,  t^jjjj  occiput  is  attached  to  its  neighbour  by  meaas 
of  n^  parts  ;   two  at  its  upper,  and  two  at  its  iower  side, 

call'  , nor  and  inferior  oblique  processes.     The   former  two 

act  OS  aripjtufis  for  the  two  similar  projection*  in  the  next  vertebra 
Abore.  The  two  latter  rest  upon  or  overlap  the  two  adjacent  pro- 
««*iAfit  in  tlie  next  vertebra  t>eneath  them.  Besides  tins  mode  of 
I  these  vertebra  ore  heU  together  by  strong  lig&ments  extend- 
;  m  great  variety  over  the  parts  where  the  vcrtetira?  are  cimtijja- 
t  libidlng  them  bo  tightly  as  to  prevent  easy  moUon,  but 
ng  tbem  from  separation,  except  by  such  force  as  would 
c  the  l)one  itself.    The  rounded  part  of  the  columa,  which  lies 


pelvis,  SCI  called  from  wonm  etserablance  to  a  baain  *  Of  OuUiaa, 
It  comprises  the  several  bones  already  named  which  ^•^v-»*^ 
are  partly   cementad  into  one.t  viz.  the   os  sacrtmi4 
the  ossa  dium,  tiie  ossa  pubis,  and  the  oasa  iachii.§     i 


next  the  interior  of  the  tharax  and  abdomen  is  (xdlcd  the  body  ^ 
the  vertchra.  Each  vertebra,  beside-  -'-  ^  *  -  -  -■■■  :  hooe  sad 
the  projecting  parts  already  taent  with  its 

neighbours,  has  other  piojeetion^  ^^  are  ai- 

tadicd  turning  thevertobriB  to  the  n^bt  or  Mt,  backwards,  fiw- 
waids,  or  laterally.  These  have  the  name  of  procesfcus.  Those 
behind  do«n  the  middle  of  the  spine  are  called  spinous  procasaM. 
Th<i«c  on  each  side  are  caQed  the  teansverse  procei^sei.  The  coitrta 
c^  the  spinous  procesies  is  more  or  lew  distinctly  visible  in  the 
living  iubjiMrt  according  to  the  bendings  of  the  back.  To  steady 
the  back  in  bending  is  the  use  of  tlie  ligaments  that  were  men* 
tioned.  *«  The  vertebne,"  says  Paky,  "by  means  of  their  pro- 
cesses and  project bns,  and  of  the  articidations  which  some  of 
these  r  '  ;'       at  their  extremities,  are  »o  locked  in 

*"^*1  *^'  ui  what  are  called  the  bodies,  or  broad 

surihci. .    ,*^-,  ...,  .v,d,tivo  pumticm  nearly  uoaUered,  and  to 

throw  the  chiuipc  and  the  pressure  produced  by  flexiott,  almost  es- 
tinjly  upon  the  iattiYt  iiii^ir  cartilages,  the  springiness  and  yiekliu|^ 
nature  of  whose  m  iniits  of  all  the  motion  which  is  necea- 

sary  to  be  perform  .  l  jn  without  anv  chasm  l»eing  produced 

by  a  ieparatiaaoif  the  party.  I  say,  of  all  "the  motion  whjch  is  ne- 
cessary';  for  although  we  t>ead  our  tracks  to  every  degree  almost 
of  inclination,  the  motion  of  each  vertebra  is  very  small ;  such  is 
the  advantage  which  we  receive  from  the  chain  being  comi>oKed  of 
so  many  links  j  the  sjnne  of  so  many  bones.  Had  it  consisted  of 
three  or  four  bones  only,  in  landing  the  body  the  spinal  marrow 
must  have  been  hrui!»»r1  at  ererv  au^H^-  Tht-  reader  need  not  he 
told  that  these  in tir  ^d  he  may  see 

them  in  perfection  ^o  favouim  the 

same  intention.  1...,  ^^^  ..i,v,.ii  uvi,.ii  i.uiu  Lthind ;  bo  tliat 
i^hen  we  stoop  forward,  the  compressible  substance  of  the  cartilage 
yielding  in  its  thirkcr  and  auttnwr  p«Tt  to  the  force  which  squeeics 
il^  brings  the  surfaces  of  the  adjoin  nig  vertebra;  nearer  to  the  heing 
parallel  with  one  another  than  they  were  before,  instead  of  increas- 
ing the  inclination  of  their  plaiivN^  which  muKt  have  occasioned  a 
fissure  or  opening  between  thim/*  Psley,  Natural  TfrnUft^y,  8vo» 
1807,  p.  110.  A  nt-w  etiition  of  thiw  ^Yol[k  is  promised  under  the 
scientific  and  indettLtiguble  auspices  of  Lord  Brougham. 

•  BluiTkenbach  ohnifrves  that  **  no  animal  but  Man  has  projicrly  a 
]7elviB,  bccaut)*:  in  no  instance  have  the  l)ones  of  this  part  Urut  basin- 
like appearance*  when  united,  which  belongs  to  the  human  liuliject* 
In  tht?  eli?ph.  S:c.  the  length  of  the  symphysis  pubis  dih- 

tracts  from   -  ince  to  a  basin."     Fcrhaps  the  matt  ^£110^ 

rally  applicaii'.i.  ^..^iion  for  tins  part  of  the  auima!  -^•■*-r*--r  trtof 

be  muiie   by  regarding  it  as  tbe  lower  or  hinder  p^  .o- 

wheeled  or  foumv heeled  carriage.     And  in  this  vein  -ht 

to  be  sun^tained  is  either  placed  upon  and  within  it  as  m  lie  .t 

Mnn  ;  or  is  suspended  from  it  as  in  the  cose  of  birds  anft  ! mi- 

peds.    The  ^lelvic  esseda,  or  cumi*  on  which  the  hn  i . 

poised  and  in  which  it  is  carried,  may  be  said  to  n^  >    <> 

wheds  the  (^|H)ke»  of  which  answer  to  the  peculiar  j)0*»ii....»  ^.o..  ,^-u- 
twry  movements  of  the  femora.  The  quadruped,  on  the  other  hand, 
may  be  ttaid  to  form  a  plaustrum^  having  ft^mr  wheels.  But  than 
this  waggon  (to  make  the  comparison  a  prosier  one)  miist  not  haf© 
the  load  placed  within  it  or  upon  it,  btit  must  be  tb»t  kind  of  mo. 
chine  used  very  commonly  for  moving  heavy  be  n  vf  timber 

which  ore  suspended  from  a  horizontal  iiole  ns  l  -  .    Thjt 

Buspensioa  occurs  alno  among  birds  when  they  o*.*. .^^ J k,  except 

that  their  bodies  may  l^e  said  to  hang  fVom  a  pole  or  ^piae  whioi 
rctrts  ujHjn  rwo  wheeU  only.     See  last  note  to  Art.  U43. 

f  Tbe  OS  sacrum  and  ossa  ilium  aie  not  altogether  anchylosed,  es^ 
cept  in  ver}'  old  subjects  ;  geaerallyf  they  are  united  by  aiticulatioaa 
and  cartilages,  la  birds  the  otta  iiiiua  extend  upwardj  to  the  region 
of  the  thoraa* 

I  Tlie  OS  coccygis  is  prolonged,  so  ojt  to  form  the  tail  of  quadru^ 
peds  ;  and  cons i jits  therefore,  in  many  cases,  of  a  great  number  of 
fertebrm.     Bliimenbach,  p.  44. 

§  The  two  last-named  pairs  do  not  show  thcm&elves  prnmtneatly 
from  under  their  muscles  fio  a^^  to  be  remarkable  in  the  life.  But 
the  OS  sacrum  is  important  as  containing  and  marking  ia  mast 
animals  the  extreme  intersection  of  tiie  mesial  plai«e,(Art  334^) 
and  also  the  extreme  point  at  the  bottom  of  the  back.  Tha  mark- 
ings, two,  of  the  ujiper  parts  in  *he  arches  of  the  ossa  illi,  showing 
the  coun^e  of  what  is  called  Poujiort's  or  Fallop'iu^'s  ligament,  are 
distinctly  visible  in  the  human  subject,  as  also  in  quadrupeds ;  near 
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Pointing.  The  os  coccygis,  which  though  of  small  importance 
-^^■^,/mm/  to  the  artist  in  the  human  subject,  is  in  lower  animals 
and  in  quadrupeds  actively  conspicuous.  It  contains 
the  tail,  one  of  the  most  characteristic  features  for  animal 
expression,  consisting  of  more  or  less  vertebrie,  with 
Tarious  degrees  of  strength  and  mobility,  according  to 
the  wants  and  habits  of  iSe  animal.*  4.  The  supportr 
ing  limbs  in  the  abdominal  region  comprise  the  hinder 
legs  of  quadrupeds :  and  in  Man  the  inferior  extremiliea, 
10  called  to  distinguish  them  from  the  two  other  limbs 
appended  to  the  thorax,  and  called  the  superior  extre- 
mitiei.  Between  these  two  thoracic  limbs  and  those 
two  supporters  of  the  abdomen  there  are  several  points 
of  analogy.  Each  superior  extremity  consists  of  four 
parts ;  each  inferior  also  of  four  that  correspond  to 
them.  First  the  ball  and  socket  joint  of  the  shoulder 
(at  the  union  of  the  clavicle  and  scapula)  answers  to  the 
ball  and  socket  joint  of  the  round  head  of  the  femur, 
(at  the  junction  of  the  os  pubis  with  the  os  ilium,)  only 
tiiat  the  latter  socket,  called  the  acetabulum,!  is  deeper 
and  larger  than  the  glenoid  socket  or  cavity.  Again, 
the  humerus  witli  its  hinge-joint  at  the  elbow,  answers 
to  the  femur^  with  its  hinge-joint  at  the  knee.   Thirdly, 

the  croup,  for  example,  of  a  hont.,  or  ox,  the  ipinei  of  the  otia 
ilii  itand  uj)  on  each  lide  of  the  hinder  extremity  of  the  backbone. 
*  The  tail  in  mammalia  congitts  of  a  lenes  of  vertebra,  being  a 
nrobngation  of  the  os  coccygis  luccetuvely  decreasing  and  moved 
by  no  tesi  than  eight  pain  of  muscles,  of  which  the  action  is  three- 
fold ;  one  for  extendmg  and  elevating  the  tail ;  a  second  for  in- 
flectmff  or  depressing  it ;  and  a  third  by  which  it  beats  or  lashes 
the  sides  of  the  animal.  TheM  motions  in  succession  or  oombiiiar 
nation  form  others  more  complex ;  so  that  the  tail  may  be  twisted 
on  its  axis,  or  turned  in  a  spiral  direction. 

t  **  The  joint  at  the  shoulder  compared  with  the  joint  at  the  hipi 
though  both  are  ball  and  socket  joints,  discovers  a  difference  in  their 
form  and  proportions  well  suited  to  the  different  o£Bces  which  the 
limbs  have  to  execute.  The  cup  or  socket  at  the  idioulder  is  much 
shallower  and  flatter  than  it  is  at  the  hip,  and  is  also  in  part  formed 
of  cartilage  set  round  the  top  of  the  cu^  The  socket  into  which 
the  head  of  the  thigh-bone  is  inserted,  is  deeper  and  m^e  of  more 
•olid  materials.  This  agrees  with  the  duties  assigned  to  each  part. 
The  arm  is  on  instrument  of  motion  principally,  if  not  solely. 
Accordingly,  the  shallowness  of  the  socket  at  the  shoulder,  and  the 
yieldingness  of  the  cartilaginous  substance  with  which  its  edge  is 
set  round,  and  which,  in  fact,  composes  a  considerable  part  of  its 
concavity,  are  excellently  adapted  for  the  allowance  of  a  free  motion 
and  a  wide  ran^c,  both  which  the  arm  requires.  Whereas,  the 
lower  limb  formmg  a  part  of  the  column  of  tlie  body,  as  well  as  to 
be  the  means  of  its  locomotion,  firmness  was  to  be  consulted  as  well 
as  action.  With  a  capacity  for  motion  iu  all  directions,  indeed,  as 
at  the  shoulder,  but  not  in  any  direction  to  the  same  extent  as  in 
the  arm,  was  to  be  imited  stability  or  resistance  to  dislocation. 
Hence  the  deeper  excavation  of  the  socket,  and  the  presence  of  a 
less  proportion  of  cartilage  upon  the  edge." — Paley,  Natural  Tkeo' 
%y,p.i26. 

The  length  of  the  neck  in  birds  increases  generally  in  proportion 
to  that  of  the  legs,  but  in  a  much  greater  proportion  among  aquatic 
birds,  since  they  have  to  seek  their  food  below  the  surface  of  the 
water  in  which  they  swim.  The  number  of  cervical  links  or  verte- 
bra of  the  neck  varies  from  ten  to  twenty-three.  That  of  the  dor- 
sal from  seven  to  eleven.  From  hence  they  are  consolidated  into 
one  piece  with  the  os  innomiuatum.  The  tail  has  from  seven  to 
nine  pieces. 

{  The  femur  of  the  other  mammalia  follows,  in  its  general  figure 
and  parts,  the  type  of  that  of  the  human  frame.  But  it  is  not  arched 
as  in  the  human  subject :  it  possesses  scarcely  any  neck,  and  the 
great  trochanter  ascends  beyond  the  head  of  the  bone.  The  femur 
of  most  quadrupeds  is  much  shorter  than  the  tibia,  and  hence  it 
hardly  projects  from  the  abdomen.  In  some  few,  as  the  bear,  the 
femur  is  longer ;  also  in  some  apes,  viz.  the  ourang-outang,  in 
which,  as  in  several  other  apes  and  baboons,  the  bones  of  the  arm 
and  forearm  are  surprisingly  longer  than  those  of  the  thigh  and 
leg.  Some,  as  the  elephant,  have  no  ligamentum  teres,  conse- 
quently there  is  no  impression  made  on  the  head  of  the  thigh  bone. 
The  length  of  the  femur  depends  on  that  of  the  metatarsuS|  and 


the  part  composed  of  the  radius  and  ulna  of  the  Ibie-  or< 
arm  answers  to  the  tibia  and  fibula  of  tfad  leg  ;*  and  ^i^ 
fourthly,  the  carpus,  metacarpus,  and  phalanges  of  the 
fingers  answer  to  the  tarsus,  metatar8us,t  uid  phtr 
langesof  the  toes.J 

(247.)  We  now  proceed  as  before,  according  to  whit  ^" 
was  suggested  in  Art.  220,  to  devise  for  the  regioB  cf^ 
the  abdomen  certain  imaginary  poinU,  Utum^  or  pUma  2^ 
for  determining  the  relative  position  of  the  boocs,  as  ifaw 
seen  from  any  point  of  view.     There  are,  in  the  hmuui  tioa. 
pelvis,  three  fixed  points,  which  being  joined  bf  time 
straight  lines  will  always  form  a  triangle,  the  plaiie  of 
which  having  a  known  or  determinate  inclination  either 
to  the  horizontal  or  any  other  plane  is  eaalj  fouaL 


bears  an  inverse  ratio  to  the  length  of  that  part. 
Manual^  p.  53.    The  femur  of  birds  is  provided  with  ope  1 
only. 

*  The  pecorawant  the  fibula  universally.  In  somaiiBMitti 
leg  and  forearm  exceed  the  thigh  and  arm.  In  other  aniaikit 
though  there  are  some  varietiM,  the  le^  ii  genenlly  longer  tbu 
the  thigh.  The  fibula  is  behind  the  tibia  in  many  awimato,  M  At 
dog  and  the  rodentia.  It  is  consolidated  to  that  bone  ai  its  loMra^ 
in  the  mole  and  in  the  rat.  It  exists  only  as  a  naaU  iftylflid  hat 
in  the  hone,  and  becomes  in  an  old  animal  anehyloied  to  the  lUa 
Ibid. 

In  the  rhinoceros,  elephant,  and  hog,  the  fibula  is  I 
united  to  the  whole  len|{th  of  the  tibia.  In  ramiaaal 
place  ii  supplied  by  a  small  excrescence  of  bone  ontht  < 
of  the  astragulus  below  the  tibia,  and  forming  the  c^ 
lar  ankle. 

f  Hie  oi  calds  in  the  rodeniia^  stands  out  ( 
wards.  The  oe  tcaphoides,  cooaiating  of  two  partly  faasi 
on  the  sole.  The  scaphoid  of  the  hog  is  aanstod  bjttoM  < 
bones,  and  beneath  the  fint  the  rudiment  of  a  gnst  tea.  Ibot 
animals  have  all  the  same  number  of  toes  as  of  naelalanal  bosK 
In  the  rmmnantia  the  os cuboides  and  os  achsphoides m%iUkd 
bones  only  in  the  camel ;  in  all  other  ruminants  thcr  ais  vMis 
one.  In  the  tolidunguia,  the  scaphoid  and  cuboid  aia  sqnik 
The  tarsus  of  the  horse  is  composed  of  six  bones,  in  ooaaua  ha- 
gua^  called  the  hock. 

The  fibula,  in  birds,  forms  a  thin  slip 'adhering  to  the  tMs0 
far  down  as  the  middle  of  the  latter.  The  latter,  at  its  taBilcrf» 
mity,  terminates  in  two  condyles  with  a  pulley«baped  gnwii  hr 
tween  them.  Attached  to  it,  in -place  of  the  tarsus  and  mstrfifsn 
stands  a  single  bone  uf  considerable  length,  and  having  thiMii^ 
cesses,  to  which  are  attached  the  bones  of  the  three  aiiterisr  <M% 
with  a  marginal  attachment  for  the  bone  of  the  greet  toe.  IW 
metatarsal  of  the  ostrich  is  confined  to  only  two  proecsH^  tU 
being  the  number  of  toes  in  that  bird.  An  excrescence  of  hflOf 
matter,  commonly  called  the  spur,  is  attached  above  the  gresttnlo 
the  metatarsal  of  several  (gallinaceous  birds. 

In  the  ruminantia  and  solidungula  three  metatarsal  bones  sit 
united  into  a  single  one,  called  the  cannon  hone.     The  itradM 
of  the  metatarsus,  as  that  of  the  horse,  is  tlie  same  with  Oe  itxofr 
ture  of  the  metacarpus.     In  the  pachydermata,  as  the  pi;  sod  ele> 
phant,  the  metatarsal  bones,  where  they  join  the  taxsa%  hsrs  a  flst 
surface,  and  at  their  other  extremity  a  round  tubercle  with  a  prooi* 
nent  line  below  in  the  middle  of  the  bone.     The  ekfhant  has  firo 
perfect  toes  ;  the  hog  four.  Ruminantia  have  two  penedl  toes  nyaa 
one  metatarsal  bone ;  and  two  small  tues  attached  btdbind  ils  ^NM* 
The  soliduugula  have  one  perfect  toe  and  two  imperfect,  whi^  SM 
reduced  to  a  single  styloid  bone;  they  are  distinguished  W"!* 
porting  themselves  in  walking  only  upon  the  last  phalanx  to  wn 
the  hoof,  analogous  to  the  human  nail,  is  aflBxed.     The  only  pi^i' 
the  foot  in  the  ruminantia  and  solidungula  which  in  applied  liAi 
ground,  is  that  unguioal  phalanx.    In  other  animale,  as  At  iV 
and  the  cat,  the  body  is  suoported  upon  all  the  phalanges  sf  the 
toes.    The  elongation  of  the  metatarsus  removos  theosctlcii« 
tlie  horse  and  ruminantia  at  such  a  distance  from  the  toe  that  it  il 
placed  midway  between  the  trunk  and  hoof. 

X  Three  positions  at  the  upper  part  of  the  femur  require  omM 
attention ;  that  of  its  romid  head  already  mentioned  on  wkidLA 
turns ;  and  that  of  two  prominences  for  the  attachment  of  iainxM 
muscles,  viz.  the  greater  and  the  less  tiochanter,  with  a  »  * 
groove  situated  {losteriorly  between  them.  The  marking  of  As 
patella  at  the  knee  and  of  the  crural  extremities  at  tha  atfks  s« 
conspicuous;  also  the  os  calcis  and  astragalus  togidher  wilhths 
arches  of  the  foot. 


P  A  I  N  T  I  N  G. 
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(Art.  208.)  By  the  term  fixed  h  meant  that  notwith- 
fltandiiig-  any  change  in  the  posiiioa  of  the  body,  ihcy 
never  in  one  and  the  same  subject  chang«  their  distance 
from  each  other.  The  three  fixed  points  of  the  pelvis 
which  we  conceive  most  generally  available  to  the 
draug-htsman  are  what  we  will  term  the  sacral  point 
and  the  two  aeetabvfar  points.  The  sacral  is  a  point  in 
the  sacnim  under  the  centre  of  the  lowest  vertebra  of 
the  back.  The  right  and  left  acetabular  points  arc 
close  to  the  centres  of  motion  within  the  rig-fit  and  left 
acetabula.  The  sides*  of  this  triangle  may  be  further 
considered  as  containing^  or  meajsuriog"  the  spans  of  the 
three  arches  into  which  we  divided  the  pelvis.  (Art  246.) 
the  We  will  denominate  therefore  the  three  lines  that  make 
^  the  trian*^le — the  line  of  the  right  iliac  arch  ;  the  line 
of  the  left  ihac  arch ;  and  the  acetabular  line,*  or  tine 
of  the  pubic  arch.  For  example,  in  the  triangle  ABC, 
(plate  iti,  fig.  16,)  the  point  B  is  the  sacral  point ;  A 
the  right  acetabular,  C  the  left  acetohulur  point ;  A  C 
the  acetabular  line  ;  B  A  the  line  of  the  right  iliuc  arch  ; 
'     B  C  the  line  of  the  left  iliac  arch. 

(24S.)  A  straight  line  B  D  from  the  sacral  point  B  to 
the  centre  D  oft  he  acetabular  line  is  the  sacro-pubic  line. 
■■"  When  the  figure  is  erect*  balanced  equally  on  both  legs, 
1^^  this  Hue  is  nearly  perpendicular  to  the  horixon.     It  is 
the  h*ne  of  intersection  of  the  mesial  plane  of  the  pelvis 
Btt^  with  tlie  plane  of  the  pelvic  triangle  ABC;  in  the  same 
^     manner  as  the  sterno-dorsal  line  (Art.  224)  is  the  line 
of  intersection  for  the  mesial  plane  of  the  thorax  with 
the  supercostal  plane  ;  or,  as  in  the  region  of  the  head* 
(Art,  226,)  the  heatrs  axis  is  the  intersection  of  the 
mesial  and  coronal  planes,  and  the  occipital  line  the  in- 
tersection of  the  mesial  plane  with  the  maxillary  plane.f 
(249.)  The  ^losition  of  the  limbs  in  the  abdominal 
region  may  be  ascertained  in  the  same  manner  as  that 
of  the  humeros  and  forearm,  {Art.  2:J8,)  and  with  less 
difficulty,  because  the  points  A  and  C  (plate  iii.  fig.  17,) 
are   fixed;     (Art.    247;)    whereas    the    points   of    the 
shoulders  must  continually  change  their  relative  position 
according  to  the  motions  of  each  clavicle.     A  line  from 
either  of  the  acetabular  points  A  or  C  to  a  point  between 
the  condyles  of  the  lemur,  may  be  eallett  the  line  of  the 
feraur,  or  the  femoral  line.     Again,  from  between  the 
condyles  of  the  femur  a  line  to  the  top  of  the  astragalus, 
where  the  latter  atfurds  a  pedestal  to  the  column  of  the 
tibia,  may  be  called  the  line  of  the  leg,  or  crural  line4 


*  The  Ipni^tb  of  the  acetabul&r  linCf  or  distance  betweeo  the  ace- 
talfulnx  point  M,  in  greater  iu  tht:  feaiak* 

t  T\wm  line*,  we  axis  of  the  head,  the  occiijital  line,  th«  sterno- 
dorsal,  and  ihn  Micro^pubtc  come  under  the  gt»ner*l  tt-rms  of  mtiiai 
Anfit  */  tmiertectiom.  They  ar«  in  every  case  the  intersiedion  of  two 
plaoe«  lit  right  an^rlea  with  each  other.   Thu  mesial  plane,  Uiereforei 

I  mid  lb©  plane  of  the  pelvic  triangle  will  alwiiys  interisect  each  other 
at  righ*  aogles,  just  as  the  coronal  and  maxillaiy  (Art  *I2S)  and 
stiptTCff^tal  pianen  are  always  at  right  any;let  with  the  re*],>ec!tive 
mesial  plaoea  of  (he  head  anil  thnrmx. 

II  Allowance,  in  all  cases^  muiit  be  made  for  the  diffVrent  degrees 
off  compression  in  the  cartilH^s  at  the  joints  tif  any  limhj  w  at  the 
aiticiildiions  of  the  several  bones.  In  pruportton  as  the  cartila^nouii 
•prini^  which  dividv^s  any  two  tKjnet  is  compressed^  their  length  will 
b«  iliminijihecL  Thin  compreiisibility  is  p-eatet  after  fatigue^  or  iu 
■ieknem,  than  when  the  powers  ofatiimal  life  are  vigorous  and  fresh, 
Tlius  men  arw  taller  when  they  rise  after  aleepthan  it"  ineaBuned  afler 
«  day**  Ubour^  when  the  elasticity  of  the  cartilages  has  been  retluced* 
Another  yet  more  rennarkable  variation  in  the  length  of  the  limbs, 
mtut  eu[t>«^<|uently  in  thti  lines  of  the  hinneruSf  forearm ,  and  tmnd, 
as  well  as  in  the  femoral,,  crural^  and  metatarsal  intervals,  arises  from 
the  aatnre  and  form  of  the  joints  themseWeii,  A  hin^T?-joifit,  when 
it  henila,  mnst  leave^  on  the  side  op|X>site  thai  towards  which  it  bends, 
«  greater  or  less  space  j  greater  an  the  angle  becomes  mure  acute, 
VOL.  V. 


I 


From  the  supporting  point  at  the  lower  extremity  of  the  Of  Outliiri. 
crural  liiie»   another  line  (in  the  human  foot)  may  be  '^-^ s^-^^ 
drawn  to  what,  in  common  speech,  is  culled  the  ball  of 
Ihe  great  toe  ;  but  is,  in  fact,  the  junction  of  the  meta- 
carpal of  that  toe  with  its  first  phalanx.     This  line  will 
be  in  the  direction  of  one  of  the  arches  formetl  by  the 
bones  of  the  tarsus  for  supportin^r  the   human   body  :  Line  of  the 
this  line  therefore  may  be  termed  the  hne  of  the  inner  inner  and 
arch  of  the  loot.    Another  arch  extends  also  from  the  heel  ^f^^  ^V^^ 
to  where  the  metatarsal  of  the  tittle  toe  joins  the  tarsus.*  * 

(250.)   The  motions  of  which  the  bones  in  the  region  Motions  of 
of  the  abdomen  are  capabh  come  next  under  consider*  bonejiiuthii 
ation.     The  motions  of  the  bottom  of  the  back»  or  Inm-  re^i^>"t>filie 
bar  vertebrffi,  are  various;  and  its  curves,  like  those  (jf*'^^™«'^ 
the  neck,  are  by  no  means  easily  ascertainable  for  the 
pencil     The  position  of  the  pelvis  relatively  to  the  rest 
of  the  animal  frame  is  the  more  difficult  to  determine  in 
proportion  to  the  mobility  of  the  lumbar  vertehrsE.t 

(■25L)  The  motion  of  the  femur  J  resembles  that  of 

and  ksB  as  the  angle  enlarges.  Of  tliii  any  person  may  be  made 
sensiblfi  wha  can  open  or  shut  a  door,  or  iwinji^  a  gate.  Hence  it 
happens  that  the  kMi|;thofji(ich  limbs  as  hare  hi»gt*-joiut»  ij*  shorter 
when  *hey  are  extended  than  when  they  are  bent.  Of  the  human 
arm  Da  V^inci  reckon u  that  it  lost^s  or  gains  one-eightli  in  its  leagth 
according  as  it  is  sitretchtid  mit  or  drawn  in  by  inflection.  Aho  m. 
the  foot,  that  part  called  the  instep,  or  the  interval  between  the  ^^reat 
toe  and  the  tibia,  le^^^ens  as  the  tibia  n>Its  foniard  on  the  aitra^alug 
by  the  action  of  Ihe  tibialis  anticns  muscle  ;  on  the  other  haiul,  Ihe 
interval  increases  when  the  heel  is  rajsed^  and  the  m  CAlcis  makea 
with  the  lil'ia  an  ocuter  aoglc.  Bft  Vinci,  TVatiuio  eteila  FiUttra, 
c.  174,  and  c.  UJ. 

♦  Suppose  the  sole  of  the  foot  planted  firml^''  on  the  gronnd  ;  I  K 
(plate  iii.  R^,  17.)  will  be  the  place  of  theos  calci!j,  K  H  will  be  the 
line  of  the  initide  arch  of  tlie  foot,  and  the  line  I  Q  will  show  thd 
direclioti  of  the  supportiu|j  anch  under  the  mulleolu*  exteniua,  or 
outer  ankle,  extend  nig  from  I,  under  the  os  calcis,  to  G  (the  jimo- 
tion  of  &  L,  the  metatarsal  of  the  liltle  to*  with  th«  tarsus  i)  IQ^ 
therefore,  may  be  termed  the  line  of  the  outer  arch  of  the  foot : 
under  G  H  h  a  third  arch  supported  on  the  tkide  of  L  H  bv  all  the 
toes.  Wheii  the  iigtire  stands  on  tiptoe,  the  metatArttala  along  the 
line  L  It  furm  five  lTiiij4;es,  on  which  to  turn  th«s  whole  stij^nncum- 
Lent  frame  of  the  body.  The  observant  reader  will  not  need  to  be 
infurm*Ml,  that  this  occasional  position  of  the  human  foot  stippoftiug 
the  body  on  iU  toes,  is  analogous  to  the  iisnal  position  of  the  binder 
le^a  and  feet  of  quadrupeds.  (Notes  tw  Art.  2 16.)  The  outer  ankle 
is  lower  than  the  iuntr  one :  upon  the  accurate  outline  of  theie  mal- 
leoU,  as  well  aa  iipn  the  right  |>o8ilion  of  the  carpal  extremities  of 
the  radius  and  ulna,  must  depend  much  of  the  expression  of  which 
the  hand»  and  feet  are  so  beautifully  capable. 

From  the  nature  of  the  hini^joint  at  the  knee,  and  at  tlie  lower 
extremity  of  the  tibia^  it  follows,  that  the  femoral  and  crural  lineii, 
togpether  with  a  hue  throvigh  the  fool  parallel  to  the  hne  of  ita  inner 
arch,  will  be  always  in  the  name  plane.  Consequently,  if  the  aceta- 
bular point  be  given,  as  well  as  the  length  of  the  femoral  and  crural 
lines,  and  also  the  vanishing  line  of  the  plane  that  contains  them» 
they  may  be  represented  making,  under  any  aspect,  any  required 
angle  with  each  other.  So  also  the  line  of  the  outer  arch  of  tha 
fool  may  be  represented  making  any  required  wagXe  with  the  crural 
line. 

I  The  fnethod  which  was  suggested  (Art.  231)  for  raeasurinjf 
the  extent  of  Ihe  conical  motion  of  the  neck  may  here  be  again  M»r- 
viceable  towards  outline  of  the  human  subject.  Let  the  two  nointa 
at  the  two  extremities  of  the  curve  be  regarded  as  alternately  the 
apices  of  Tarious  cones.  In  the  present  case  let  those  two  points 
be  the  centre  of  the  seventh  dur»al  vertebra  (Art.  235)  and  the 
sacral  point.  (Art,  247.)  If  the  sacral  point  Im  stationary,  then  the 
scTenth  vertebra  of  the  back  may  be  considered  as  describing  the 
base  of  a  cone,  of  which  the  sacral  point  i:i  the  apex  ;  and  of  which 
the  altitude  will  he  in  verily  as  that  base.  The  upper  part  of  the 
body  wilt,  in  this  instance,  be  entirely  supported  upon  the  lower  ex- 
tremities. But  supivose  lhi3  instance  reversed.  Suppose  the  thorax 
fixed  as  that  of  &  sailor  descending  by  a  rope,  the  weight  of  who*e 
abdomen  and  bo<ly  are  suspended  from  his  uppr  extremities ;  the 
sacral  point,  in  this  latter  instance,  may  describe  in  its  turn  the  baie 
of  a  cone  on  similar  conditions  with  that  destcribed  l>efore  by  the 
stjventh  vertebra  which  now  takes  the  part  of  apex. 

J  In  Bilan  the  femur  is  placed  on  the  same  lii>e  with  the  trunk  ot 
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tlie  hunenn.  but  ii  Im  Taxied;  ibt  amn  and  handt 
have  niDtkmB fitting  them  more  particulariy  §ae  aciioa; 
their  bunaeat  k  chiefly  fumuai;  whereas  tiw  legs  and 
feet,  being  chiefly  inicnded  for  supports  of  the  body, 
have  not  the  facaitiei  of  changing  their  positioa  ao 
quickly,  or  in  so  many  ways,  aa  the  anna  and  handa. 
The  tibia  therefore  and  fibula  ha*'e  ao  pronation  nor 
supination.  (Art  240.  244.)  The  kg,  indaad,  may  be 
n^kd,  and  the  fiiot  turned  tnwarda  or  outwards  till  the 
heel  appears  in  fioot,  but  this  k  done  thronch  the  rotsr 
tory  motion  of  the  round  head  of  the  femur.* 

(252.)  The  muade$  and  their  attachments  in  the 
region  of  the  abdomen  which  require  the  artist's  cavefiil 
examination,  ai«,  (in  the  human  subject,)  1.  TbBobiiqui 
exUrni.-f  2.  The  obUqui  iniend.t  8.  The  tranMoenaim 
abdominii,  although  covered  by  both  the  fi)nner,  and 
Se  the  therefore  kss  apparent,  are  yet  aeceasary  to  be  here  ra- 
Ili^nk!^  marked  upon,  ^nce  tiieir  junction  (at  tiie  edge  of  the 
lectus)  with  the  tendons  of  the  obliqui  abdominis,  forms 
what  is  called  the  Hnea  temilvnaris.  The  transversalw 
supports  and  compresses  the  viscera,  4.  The  rectus  ab- 
dominis.^ 5.  The  student  will  remark  several  tendinous 
Ugamenis.l      6.  The  pyramidalis.%      All   the  above 

the  body ;  in  othw  ammals  it  always  fonnf  au  angle,  and  Bometimet 
a  very  acute  angle  with  the  ipine. 

*  It  is  to  multiply  this  vanety  of  femoral  motions  that  the  head 
of  the  femur  is  prowded  with  a  neck  extending  nearly  two  inches 
ih)m  the  acetabulum,  and  maldug  an  angle  fdownwards)  of  about 
38  degrees  with  the  remainder  of  tlie  bone  of  the  thigh.  The  ad- 
vantages or  this  kind  of  projection  we  have  abeadjr  remarked  upon 
in  Art.  177,  for  supporting  the  weight  of  a  carriage.  We  may 
conclude  universally  respecting  the  motion  of  the  several  bones  in 
the  limbs  of  the  abdomen,  that  it  indudf  s  flexion  and  extension ; 
and  that  it  superadds  abduction  and  adduction,  with  a  certain  degree 
of  rotation  for  turning  the  toes  inwards  or  outwards ;  and  we  must 
observe,  that  from  &e  great  toe  being  destitute  of  an  opponens 
muscle  like  that  of  the  thumb,  the  loot  has  no  prehensile  powers  at 
all  to  be  compared  with  those  of  the  hand. 

f  Called  detcmdeni^t  from  their  spreodins  oUiquely  downwards 
out  of  their  serrated  origin  in  the  eight  inferior  ribs  between  the 
digitations  of  the  serratus  magnus  anticus,  (refeirod  to  in  the  last 
note  to  Art.  24*J  as  belonging  to  the  thorax,)  in  order  to  insertion 
into  the  ensiform  cartilage  of  the  sternum,  into  the  linoa  alba,  along 
the  whole  of  its  length,  and  into  the  forepart  of  the  spine  of  the 
ilium.  The  obliqui  draw  down  the  ribs  in  expiration,  bend  the 
trunk  forwards  when  both  muscles  act,  or  bend  it  obliquely  to  one 
fide  when  one  acts ;  raise  also  the  pelvis  obliquely  when  the  ribs  ore 
fixed,  and  compress  the  viscera. 

I  Culled  inierni  from  lying  imder  the  former  muscles,  and  called 
afcendentes  from  their  riiing^  anteriorly  q»  well  as  posteriorly,  out 
of  the  whole  length  of  the  spine  of  the  ilium,  and  out  of  the  upper 
mrt  of  Poupart*8  ligament,  and  out  of  the  fascia  of  the  loins,  to  be 
mertcd  Mpward  into  the  cartilages  of  the  five  inferior  ribs,  into  the 
ensiform  cartilage  of  tlie  sternum,  and  into  the  linea  alba:  the 
obliqui  interni  assist  the  before- named  muscle.  Observe,  however, 
that  eocli  internal  oblique  bends  the  body  in  the  same  direction  aa 
the  external  oblique  of  the  opposite  side. 

§  Originating  from  the  middle  of  the  pubis,  and  extending  di- 
rectly upwards  to  its  insertion  into  the  ensiform  cartilage,  and  into 
the  nfth,  sixth,  and  seventh  ribs :  it  compresses  the  forepart  of  the 
abdomen,  bends  the  trunk  directly  forwards,  or  raises  the  pelvis. 
Between  the  two  recti  alxlominis  is  a  central  tendon,  called  the  linea 
alba,  conspicuous  in  the  Mercury,  and  in  antique  figures  generally. 

£.  gr.  Pouparft  ligament,  attached  at  one  end  to  the  spine  of 
the  OS  pubis,  and  at  the  other  to  the  anterior  of  the  spine  of  the 
ilium ;  likewise  the  iinea  alba,  which  comes  from  the  sternum  to- 
wards the  symphysis  pubis,  dividing,  like  the  intersection  of  the 
mesial  plane,  the  right  side  of  the  abdomen  from  the  left,  and  com- 
posed of  the  united  tendons  of  the  obliqui  and  transversalis.  Lastly, 
the  /ine<9  truntverBte  must  be  noticed,  being  three  tendinous  inter- 
sections of  the  rectus  shining  through  the  strong  sheath  which 
encloses  it,  and  extending  transversely  across  the  linea  alba  to  the 
linecB  semilunares  on  each  side;  the  middle  lines  transversa  crosses 
the  umbilicus,  or  navel.  The  linis  tronsvernb  are  remarkable  in 
the  Hercules  Farnese  and  the  Torso. 
%  lliis  muscle  originatM  Drum  the  pelvi%  and  it  inserted  into 


mnsdes  have  mshare  together  with  Ihe  jMotforaki <iBa  oil 
region  of  the  thorax)  a&d /Mac  Moysi  (aae  Aft.  S54)aa  w 
heading  the  trunk  y&noardt. 

(2&3.)  For  the  backsrard  inOeelion  flf  the  «mk» 
we  reckon.  1.  The  irmpetiL*  «.  The  lifimwi 
4ora.t  8.  The  aaero  UmkaUs^  4.  Tbe  Um^mism 
dorn.k  b.  The  mrrM  posUeL  Oae  pair  oeUed  aqie- 
xiorea,  employed  for  elevating ;  anether,  the  iBfiBiJan% 
for  depressing  the  ribs.  These  two  pair  of  aaasclea  asB^ 
the  backwaid  iuflection  of  the  tnink.  The  fimav  pak 
ames  from  the  three  lower  vertebw  of  Hie  naek  to  ha 
inserted  by  distinct  fleshy  slips  into  eaeh  of  the  in 
upper  libs.  The  latter  pahr  arises  from  Hm  spinem 
prooesaes  of  the  two  latter  vertebre  of  the  hack,  aid 
from  tbe  same  parts  of  the  three  upper  veKtefaim  cf  tha 
bins  by  means  of  a  fascia  called  the  fimeia  lanbomkl 
The  serratus  posticus  inferior  is  inserted  uato  Iks 
edge  of  the  four  lowest  ribs.^ 

(254.)  The  muscles  for  the  five  molioni  ni  tbe 
femur.**     1.  To  extend  or  stretch  it  fisraruda;  *.  tof^I 

the  linea  alba  immediately  below  the  loveit  of  ftm  Vatm  tsm^ 


•  Partly  situated  in  the  region  of  ifae  head  1 
origin  from  the  occiput  and  five  superior  cesvical  vertsfaM  it  I 
ligomenhun  nucha  along  the  spinous  procenes,  as  wall  at  final 
two  remaining  vertebne  of  the  neck,  and  bom.  tiie  spim—  fnamm 
of  all  the  dorsal  vertebra,  are  inserted  into  tha  hmdcr  partite 
davide,  and  into  the  acromion,  and  inte  the  >piaa  9t  Um  *'^i|^ 
The  various  origins  of  the  trapexii  along  the  Iibb  if  As  WBtiknl 


The  various  origins  of  the  trapexii  along  ' 

processes  serve  to  explain  the  eztraonUnary  vwxitif  tisamm,  sfw 

the  shoulder  performed  by  the  fibres  of  this  nwda.    Ths  joiflft 

action  of  all  draws  the  upper  part  of  the  body  Wkvsris.    ^^ 

4-  They  have  orij^n  in  fuur  or  five  directiom;  oaa  f 
spinous  processes  of  the  sacrum ;  one  from  tkoaa  oC  Hi 
vertebra;  one  from  those  of  the  six  or  sevea^ 
tebra.  ■    ■ 


tions  of  the'obliquus  exteruus.  '(Art  252.)    Tbe 

over  the  inferior  angle  of  Ike  scapuk,  reoeivea  4 

some  attaching  fibres,  and  posses  to  b«  inserted  inte  the  1 

the  inner  part  of  the  bicipital  groove  (Art  233)  befon  tl 

of  the  teres  major.      This  muscle  is  very  forcibly  given  in  the  Gar 

diator.  and  the  Herailes  Farnese. 

X  They  arise  out  of  tlie  back  part  of  the  aacrum  and  ili  ^fssm 
procesM^s ;  also  out  of  the  bocJ^  of  tlie  s{une  of  the  ilium;  alii  s^ 
of  the  lumbar  vertebra?,  viz.  from  the  roots  of  their  tzansicne j» 
cesses,  and  from  thtrir  spinous  processes.  The  sacro  lumbalb  a 
inserted  into  all  the  ribs  near  their  angles  by  long  and  thiatniooL 

§  They  anse  in  common  with  the  last  pair  of  nnadcs  fraa  At 
same  parts  of  the  sacnun  and  lumbar  vertebra.  Tht  longisHma  ii 
in<ierted  into  all  the  ribs  except  the  two  last,  and  sends  tBodinoBf 
slips  into  the  transverse  processes  of  the  fourth,  fifth,  and  Hifli 
cervical  vertebra.  In  ascending,  it  adheres  to  tha  taaiffCBi  |V0- 
cesses  of  all  the  dorsal  vertebra.  Its  office  ain^ly,  iitefcaidtha 
body  sidewayK,  but  in  conjunction  with  its  fellcHr.  iAi  cfiee  ie  ^ 
extend  the  vertebra,  aud  thus  erect  the  body.  AlifaHf^  fiis  taa 
lost-mentioned  pairs  of  muscles,  together  with  tha  ipUnnti  cribt 
(see  region  of  the  neck,)  are  entirely  covered  by  tha 
latissimi  dorsi,  yet  their  shape  aud  action  will  be  oftan 
dently  marked  and  visible  in  the  living  subject, 

II  The  fasda  liunborum  is  formed  by  the 
the  obliquus  iuternus  abdominis  imiting  with  fiie 
ratus  posticus  inferior. 

^  To  these  musdes  for  backward  inflection   '. 
rhomboidd  majores,  the  spinales  and  semispinaloa  doni^  tta 
fidi  spina,  intertransversarii  dorsi  et  lumboruniy  and  the 
lumborum.    Of  the  two  last,  he  says,  that  ha  haa  eoi 
because  they  are  **  dorsad  (behind)  the  centre  of  mnrtnn,  anfl^iea 
ingly,  rdaxed  in  the  dead  body  when  the  trunk  ia  iatetai  ia 
dorsal  (backward)  direction.** 

«*  The  situation,  generally,  of  the  femoral  nmadaaisi 
The  tensor  vagina  femoris  and  sartorius  will  be  aeen  i 
to  the  anterior  spine  of  the  ilium;  along  the  front  rftke  §emn 
also  be  observed  the  rectus  femoris.   On  the  outer  aide  ia  Ifaa 
extemus,  and  on  the  inner  side,  along  the  edge  of  the  ledoi  ii  f 
vastus  intemus.    Immediotdy  on  tha  inner  side  of  the  mM 
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L    bend  it  bflckwards ;  5.  fo  draw  H  oiitwurds  from  the 

^  side  by  /rfiduction  ;  4,  to  draw  it  inwards  towards  the 
opposite  femur  by  flrrfdiiction  ;  5.  to  turn  the  toes  by 
rotetJon*  are  employed  as  follows : 

1.  Extenfion  h  the  duly  of  the  glutenn  magnnn;^ 
which  originatirif!^  from  the  back  of  the  spiue  of  the 
iliirm*  from  itisfde  of  the  sacrum,  and  firom  the  coccyx, 
and  taking:  hoH  of  the  1  laments  between  the  sacrum 
and  ischium,  is  inserted  into  the  upper  and  outer  part  of 
the  linea  aspera.  For  the  same  office,  the  ghttt^tn  me- 
diu%\  arises  from  the  spine  of  the  ilium  and  from  the 
external  *?urface  of  that  bone  to  be  inserted  into  the 
upper  and  outer  part  of  the  trochairter  major.  Another 
extensor  is  the  loni^  head  of  the  biceps  crnri»^  arising 
in  common  with  a  muscle  called  the  semitendinosus 
from  the  upper  and  back  part  of  the  tuberosity  of  the 
ischium.  Its  short  liead  arises  from  near  the  imddle  of 
the  linea  aspera.  The  two  heads  are  continued  sepa- 
rately downwards  till  they  imJtc  a  little  above  the  knee- 
joint  9Tt^  terminate  in  a  strong*  tendon  passing  at  the 
g^liiidi  of  the  knee  to  be  inserted  into  the  head  of  the 
Mni^  The  remaininnj  muscles  to  be  mentioned  for 
extension  of  the  femur  are,  the  semitendinosus,  the  femi- 
membranafus^  and  the  adductor  nm^nus.  ] 

2.  Former  ion  f  or  bending  the  femur  backwards^  the 
muscles  to  be  noticed  in  Painting  are  next  to  be  eaume- 


I  if  tlie  psofts  mairnim  and  iliaciia  mternuj)  de^ccndin^  together 
la  one  mass  beneath  Poupart's  lig^ament  intu  the  hollow  of  the  thijijh. 
Next  to  these  ia  the  p«ctmaliH  running  obtiqiiifly  dowTiwarda  from 
th«  piibis  to  the  opper  part  of  tht;  ffmur*  Tlie  inside  is  occupied  by 
a  l*rg«  mass  of  musclv,  conslittiTig'  of  the  tricfjis  adductor  femuris, 
and  a  long  slendi-r  uiuKcle,  tiie  ^rncilis.  See  Simpson,  Anatovtu 
of  thf  Bttnrz  and  Mu*clet  deiif/nr/i  ft>r  the  Umh  of  Artiat*^  part  ii. 
p.  114.  For  a  popular  description  of  t]ie$e  miisclfs  in  the  Horse, 
»«*  Library  of  Ut'^/it/  Krftwfafijr^  Farmers'  Series,  part  ix.  p.  259, 
250.  deicribinj^  those  of  the  femoral  or  hinder  cxtreniities.  Those 
of  the  fbre-quarteriB  wilt  he  fonnd  in  the  same  Treatise^  p.  *i;28. 

*  There  It  a  rotatory  movcraont  of  the  femur  Bimilar  to  though 
Wit  to  enteii^iTe  a»that  of  the  huments.  (Art.  243.)  Thiii  in  ptrr- 
formed  by  the  combint'd  or  succeswive  actioa  of  the  muscJea  em- 
jiloyed  in  the  four  other  motions  here  stated. 

f  The  (gluteus  maxiaiuPi  (or  ma^us,^  wtiich  ia  the  largest  muscle 
of  the  human  body^  is  so  small  and  insii^nlBcant  in  other  animals  that 
it  may  be  laid  not  to  eiList.  It  extends  the  pelvi«  oo  ihe  femoTa  of 
ti^e  htim&Q  subject  iu  atanding^  atui  AK^visted  by  the  other  two  glutei 
maLintains  that  ]iart  in  a  state  of  equilibrium  on  the  lower  extremity, 
wbkb  ie»ti  oa  the  ground,  while  the  other  is  carried  forwards  in 
pmgTVnion.  The  true  office^  therefore,  of  these  important  muscles 
docs  nut  consist,  as  it  is  usually  represented  in  the  common  anato* 
mica!  works^  ia  moving  the  femora  on  the  pelvis,  but  in  that  of 
&dn^  tbc  pekis  on  the  femora,  and  of  miiiotaimn^  it  in  aa  erect 
position.     Blumeubach,  Manuat,  p,  30S. 

J  The  buttock,  in  quadrupeds,  is  formed  of  tbe  gluteus  inedtus 
uid  minor.  In  the  horse,  for  f  xample,  though  the  gluteus  ma^^us 
luw  chiefly  the  character  of  a  slight  aponeurosi»j,  ihe  gluteus  mwbus 
ii  dtstifigubhcd  by  remarkabb*  strength,  which  io  connectirm  with 
■o»8  other  muscles,  partictilarly  the  gemeDus,  enables  the  aeimal 
fo  dtend  tbe  hind  leg  suddenly  and  with  astonishiug  force  in  kick* 
log^  p.  311. 

5  This  muscle  Tu  all  quadrujieds  is  not  properly  abiccp^,  but  a 
tricepSf  namely,  with  a  single  head,  having  one  origin  only.  It 
arisea  from  the  ibcbium.  It  is  the  i^nstus  iongua  of  tbe  horse  and  dog^. 

|]  The  first  of  these  is  for  £il>out  two  or  three  inches,  connected, 
as  alyove  stated,  with  tlte  biceps.  It  ascends  on  the  inj>iiJe  of  tbe 
lemur  to  form  s  thick  iM'Uy,  from  which  a  long,  round  tendon  runs 
behind  tbe  inner  condyle  to  be  inserted  immediately  below  the 
tut>erosity  of  the  superior  end  of  tbe  tibia*  The  next,  the  tfmimrm- 
hrafiosuM,  arises  near  the  muscle  last  named,  only  in  front  of  it,  from 
tlie  upjier  part  of  the  tuberosity  of  the  ischiiun,  and  proreefls  obliquely 
down  the  femur  l)eneaiLh  the  Semite udinomis  to  be  inserted  into  the 
upper  and  inner  port  of  the  head  of  tbe  tibia.  This  miiacle  with  the 
semitendinosus  forms*  the  inner  hamstring.  The  last,  the  adductor 
maynuM^  is  one  of  throe  distinct  muscles  sometimes  included  altoge- 
ther under  one  term,  triarpt  cmris;  oi  triceps  femoria.   The  adductor 


rated.  Tlie  sariorim*  nriim  hj  short  tendinous  fibres  Qf  Outlhw. 
anteriorly  from  the  top  of  the  spine  of  the  ilium,  and  '^^V*^^ 
descendingr  thence  obliquely  (about  two  indies  iu 
breadth)  across  the  femur  to  the  knee  behind  ihe  inner 
condyle,  terminates  in  a  flat  tendon  which  Is  inserted  into 
the  inner  side  of  the  tibia,  four  or  five  finj^ers  breadth 
below  the  knee-joint.  The  gracilis  arises  in  a  thhi  ten- 
don near  tire  symphysis  pubis,  and  forms,  as  its  name 
implies,  a  slender  muscle.  It  passes  down  the  inside 
of  the  femur  to  the  knee,  and  is  inserted  by  a  tendon 
into  the  inner  side  of  the  tibia  between  the  insertion  of 
the  sartorius  and  of  the  semitendinosus.  The  tmmr 
Tcrgina;  fertwrit  arises  by  a  short  tendon  from  the  outer 
part  of  the  spine  of  the  ilium  near  the  origin  of  the  sar- 
toTTus  and  between  that  and  the  anterior  fibres  of  the 
gluteus  mediuR.  It  descends  a  little  way  along-  the  in- 
side of  the  thi;rh  to  a  short  distance  below  the  trochanter 
major,  nnd  is  inserted  into  a  foldings  of  the  aponeurosis 
or  fascia  lata  of  the  thigh.  (Art.  259.)  The  pertirmis^ 
or  pecttnali«,f  arises  fleshy  from  the  upper  and  Ibrepart 
of  the  OS  pubis,  and  descending  (a  broad  flat  miisc!e)  be- 
hind the  femur  is  inserted  by  a  short  flat  tendon  into 
the  upper  jinrt  of  the  linea  aspera  a  little  fc^clow  the  tro- 
chanter minor.  The  triceps  fanorisX  comprises  three  dis- 
tinct muscles  cnlled  addudores,  one  of  which,  the  adduc- 
tor mag;nus,  is  only  partly  concerned  in  flexion  of  the 
femur,  being-  sometimes  partly  employed,  as  was  seen 
above,  in  extension.  Its  origin  and  insertion  have  been 
stated.  (See  note  at  the  bottom  of  the  last  column.) 
The  ^^.ror  portion  of  the  adductor  magnus  is  that  which 
arises  from  the  cms  or  ramus  of  the  ischium.  The 
adilyctor  iorrgus  originates  from  the  upper  and  fore- 
part of  the  OS  pubis,  and  from  the  neighlxiuring  cartila- 
ginous ligament ;  the  adductor  bretm  froro  the  os  pubis 
near  the  symphysis.  The  former  is  inserted  into  the 
middie  of  the  linea  aspera  ;  the  latter  into  the  itppcr 
part  of  the  linea  aspera.  The  psoas  jnagmts  arises  late- 
rally from  die  bodies  of  the  four  upper  vertebrae  of  the 
loins,  and  from  their  transverse  processes,  and  also  from 
the  lowest  vertebra  of  the  back.  The  iliacijs  intervm 
arises  from  the  concave  surface  within  the  ilium  and 
Jrom  its  outer  edge,  and  pu.ssing  over  the  ilium  near  the 
OS  public  is  inserted  with  the  psoas  maguus  by  a  tend  on 
into  the  trochanter  minor.  These  two  last-named 
muscles  form    the    thick   fleshy  mass  which    is   seen 


magniis  ori|i^nttte«  from  the  edge  of  tbe  09  pubis  near  the  symphysi*, 
and  tbiincii  continues  to  rise  from  the  ascending  ramtis  and  hibero- 
■ify  of  the  ischium.  That  part  of  it  whicbaris*js  out  of  the  tuberosity 
of  tbe  ischium  is  the  part  here  required  for  extending  the  femur. 
Tbe  whole  passes  behiud  tbe  femur  to  be  inserted  into  tbe  cotite 
length  of  the  linea  tuiperu  and  into  the  internal  condyle, 

Utlier  muscles  named  by  Barclay  for  extension  of  the  femur  are 
tbe  pyTtfonnis,  the  obturator  intemus,  the  gecnini,  and  tbe 4|uadnLtiu 
femoria^  all  concealed  under  the  glutens  ma^us, 

*  The  tailor's  mimcle,  so  called  from  the  frequent  use  of  It  maite 
by  tailors  in  sitting  a  la  Turquo.  The  sartorio^  of  tbe  horse  is  de- 
nominated the  adductor  looi^iu,  in  contradistinction  to  tbe  adductor 
brevis  answerioj^  to  the  gracilis. 

f  Bird's  instead  of  the  pectincus  have  a  ttiia  imisde  temied  the 
accessory  femoral  flexor.  It  reaches  to  the  knee  aod  pasaei  it» 
tendon  over  the  knee-joint,  whence  it  tetircs  to  tbe  back  port  t>f  the 
leg,  and  runs,  together  with  the  flexor  tendons  of  the  toes,  U;hinil 
the  heel.  At  tbe  back  of  the  leg  its  tendon  divide*  i  one  uUp  cr 
division  goes  to  he  inserted  posteriorly  into  the  metatarsus,  the  otb«r 
slip  joins  thefleiror  pcrforatus  of  the  first  and  last  toe.  Ileoce  the 
flexion  of  the  knee  and  heel  produces  mechanically  a  bent  state  of 
the  toe,  which  may  be  fievn  in  the  dead  brrd ;  and  it  is  by  means  of 
tbi«  stnictnTc  that  the  bird  is  supported  when  roosting,  without  aaj 
rau^ctilar  action.     Bluraenbach,  Manual^  p.  3]t^ 

♦  Beautifitlly  marked  in  the  Torso, 
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PaiDting.   descending  from  beneath  Poupart's  ligament,  by  the  side 
v^»v««-^  of  the  sartorius,  into  the  hollow  of  the  femur.* 

3.  Abduction  is  performed  by  the  UnMor  vaginm  al- 
ready described ;  also  by  the  gluteus  magnui  or  maxi- 
mus,  and  by  the  gluteus  tnedius.-[  The  iartorius^ 
already  described  as  a  flexor,  is  another  muscle  employed 
in  abduction.} 

4.  Adduction  is  effected  by  means  of  the  three  adduc- 
tors, alias  the  tricept  frmoris  above-mentioned ;  also  by 
the  peciineus  and  gracUis,  by  the  psoas  magnus^  and 
iliaau  internus^  alr^y  described  as  flexors ;  and  fur- 
ther, by  the  semitendinosiu,  by  the  semimembranosus^ 
and  by  the  long  head  of  the  biceps  cruris^  already  de- 
scribed as  extensors.  II 

5.  Rotation  is  of  two  kinds ;  either  for  turning  the 
toes  out,  which  being  in  the  direction  of  the  fibula  may 
be  called  fibular  rotation ;  or  for  turning  them  tn,  which 
being  in  the  direction  of  the  tibia  may  be  called  tibial 
rotation.  Fibular  rotation  is  performed  by  the  gluteus 
magnus^%  and  partly  by  the  gluteus  medius  ;  also  by  the 
Uiacus**  inter nus  and  psoas  magnus,  by  the  triceps  or 
adductores,  and  in  some  degree  by  the  biceps  cruris^  if 
the  leg  be  extended.  All  these  muscles  have  been  de- 
scribed above,  tt  Tibial  rotation  is  made  by  the  tenaor 
vaginm  and  by  a  portion  of  the  gluteus  medius ;  and  if 
the  leg  be  extended,  these  muscles  are  assisted  by  the 

*  To  thete  flezon  Barclay  adds  the  gluteui  minor  and  obturator 
eztemus,  both  of  which  miuclei  hate  weir  movement!  eflbctiially 
concealed ;  the  former  by  the  thick  and  fleshy  fibres  of  the  gluteus 
medius  and  gluteus  magnos,  the  latter  by  various  muscular  strata 
in  front,  the  uppermost  of  which  are  the  psoas  magnus,  iliacus  in- 
temus,  and  pecdnalis. 

t  The  gluteus  magnut  arises  along  the  back  part  of  the  spine  of 
the  ilium  y  also  from  the  outer  part  of  the  sacrum  ;  also  from  the 
OS  coccygu;  and  lastly  from  the  sacro-ischiatic  ligaments.  Its 
fibres  are  very  large,  and  proceed  obliquely  downwanU  in  a  loose 
and  folded  mass  to  su^rt  with  the  grsater  ease  the  body  when 
seated ;  and  they  terminate  in  a  fttrongi  flat  tendon  which  passes 
over  the  trochanter  major,  and  is  inserted  iust  below  it  into  a  rough 
surface  at  the  upper  and  outer  part  of  the  liuea  aspera.  The  gluteus 
mediut  is  in  part  covered  by  the  magnus  and  arises  from  the  le- 
maining  half;  the  anterior  half,  of  the  spine  of  the  iliiun ;  likewise 
from  the  dorsum,  or  outer  surface  of  the  ilium  between  the  sj^ine 
and  the  semicircular  xidge.  The  fleshy  fibres  of  this  muscle  contri- 
bute as  they  descend  to  mark  the  contour  of  the  hip-joint  They 
converge  into  a  broad  tendon  near  the  trochanter  majur,  into  the 
upper  and  outer  part  of  which  the  muscle  is  inserted. 

I  These  abductors  are  further  assisted  bv  the  gluteus  minor, 
covered,  as  already  observed,  with  the  other  glutei ;  likewise  by  the 
pyriformis,  obturator  internus,  and  by  the  gemini.  These  three 
last  mentioned  come  from  the  inside  of  the  pubis  through  the  sacro- 
iliac and  sacro-ischiatic  foramina  to  be  inserted  into  the  fossa  below 
the  trochanter  major.  All  three  are  covered  and  have  their  move« 
mentM  concealed  by  the  gluteus  maguus. 

§  The  muscles  situated  un  the  back  part  of  the  thigh  are  three 
in  number ;  the  biceps  flexor  cruris,  the  semiteadinosus,  and  the 
semimembranosus.  The  attention  of  the  student  must  fimt  be 
directed  to  the  tendons  of  those  muscles  which  form  the  hamstrings 
at  the  lower  and  back  part  of  the  femur,  and  at  the  back  of  the 
knee-joint  The  outer  hamstring  is  formed  but  of  one  muscle,  the 
biceps  flexor  cruris;  the  inner  hamstring  is  formed  of  two,  the 
semitendinosus  and  the  semimembranosus.  Simpson,  in  /oc,  cii, 
p.  120. 

|t  To  these  add  the  quadrahu /emoritf  a  muscle  behind  the  femur, 
and  concealed  efiiectuallir  bv  the  gluteus  magnus.  Add  also 
another  adductor  muscle  m  fi-ont,  vix.  the  obturator  extemus  con- 
cealed by  the  psoas  magnus,  the  iliacus  internus,  and  the  pectinalis. 

%  The  gluteus  magnus  or  maximus  in  birds  takes  the  form  of  a 
pyramid,  whereas  the  pyriformis,  properly  so  called,  is  absent 

**  The  iliacus  iu  birds  is  represented  hy  the  gluteus  minor,  at- 
tached io  the  anterior  edge  of  the  ilium. 

f  f  Th'i  gluteus  minor,  the  pyriformis,  gemini,  obturator  internus, 
obturator  extemus,  and  quadratus  femoris,  may  be  added.  (See 
Barclay,  On  Muscular  MutinHf  p.  429.)  But  as  their  action  is  con- 
cealed,'they  are  of  little  interest  to  the  artist 


MortoriuSy  the  graeUiSj  and  the  HmitendmomM,    Their  Of 
description  has  been  given  in  this  article.*  ^ 

(255.)  The  muscles  to  which  belong  the  motions  of  the  Ms 
knee-joint  in  the  human  subject  come  now  to  be  noticed.  "^ 
The  movements  of  the  tibia  are  limited  to  extensioii  and  ^ 
flexion.t 

Its  extensorst  are,  1.  The  redus  cruris.^  2.  The 
vof^tMl  called  internus  and  extemus  acooiding  to  their 
situation  on  each  side  of  the  last  muscle.  8.  The  leiuor 
vagina  fsmoris.  (Art  254.)  4.  The  gluteus^  magassL 
(J6iU) 

Thejlexors  of  tibia  are**  the  gracUis,  sariartus^mmi' 
iendinosus,  semimembranosus^  biceps  cruris,  imssr 
vaginas,  and  gluteus  magnus,  already  deacribed.  (Ait 
254.)  It  will  be  observed  of  the  two  muadct  hit 
tiamed,  that  they  are  employed  both  as  flexors  and  o- 
iensors.  They  are  so  employed  at  certain  stages  ef 
flexion  or  extension.  Both  muscles  are  tensors  of  Ust 
fascia  called  vagina  femoris,  which,  since   it  extends 

*  Hie  rotatory  muscles  of  the  human  feniiir,  when  Oe  kmmis 
fixed,  obsoves  Dr.  Barclay,  are  calculated  to  produee  nmlv  w^Ssss 
in  the  trunk. 

f  Its  companion,  the  fibula,  has  no  eonnectioQ  with  tfas  }ass> 
joint,  and  fuUows  implicitly  every  movement  of  the  tibia,  to  wkidk 
it  is  attadwd  securely  both  by  hgaments  from  its  cmufes  si  mk 
extremity,  and  by  the  interosMous  ligament  betweeu  the wfiiiilwiy 
also  by  muscles  attached  to  it  and  to  the  tibia,  e.g.  the  w^sus^  HkUSs 
posticus,  extensor  longus  digitorum,  and  flexor  lo^gos  d%itaraB| 
and,  laktly,  by  muscles  that  cross  the  interoeaeooi  i| 
dinally,  vis.  the  tibialis  anticus,  extensor  prqpriai  ] 
flexor  longus  poUids.    Barclay,  in  he  at, 

I  The  extensors,  besides  stretching  out  the  ]eg%  hefste  ofifl^ 
when  the  tibia  is  fixed,  of  bringing  the  pelTis  «i2  f 
over  the  leg.    The  extfntort  of  the  knee  axe  nnieh  i 
human  subject  than  in  other  mammalia,  as  their  doable  4 
tending  the  leg  on  the  femur,  and  of  bringing  tiie  fanur  finadi 
on  the  1^,  forms  a  very  essential  part  in  &  human  mode  tf  |N> 
gression.    The>fejnorf  of  the  knee  are,  on  the  eontiaijy  stnaeRii 
unimals,  and  inserted  so  much  lower  down  in  the  tihia  (cfsa  u  He 
simiae)  than  in  the  human  subject,  that  the  support  of  the  bs^^ii 
the  hind  legs  must  be  very  insecure ;  as  the  thigh  and  leg  fNBaa 
angle,  instead  of  continuing  in  a  straight  line.     Md. 

(  Sometimes  called  rectus  tibis,  or  rectus  femoris,  wUdi  warn 
by  two  strong^  tendons  from  two  portions  of  the  ilium :  one  indoe 
from  an  interior  process  at  the  lower  part  of  the  spine  of  the  ilia% 
the  other  from  its  outer  surface,  or  dorsum,  just  anove  the  acelibe- 
lum.  The  tendons  soon  unite  in  a  thin  flat  muscle,  wideaiBg  If 
wards  the  middle  of  the  femur,  whence  it  passes  dirtMtly  dowamdi 
to  the  patella,  into  the  up^ier  and  fore  part  of  which  it  is  iowited,  Is 
be  again  inserted  into  the  tubercle  in  front  of  the  tibia  by  tfat  lifi* 
mentum  patelle. 

II  The  va$tu9  iniemut  arises  from  a  tendinons  origin  iMatffli  fts 
forepart  of  the  trochanter  minor,  and  from  the  inner  and  lever  cte 
of  the  linea  aspera.  Its  fleshy  fibres  proceed  obli^mly  finraras 
down  the  femur,  to  be  inserted  partly  into  the  tendon  ef  the  icdn^ 
and  partly  into  the  inner  edge  of  the  patella.  The  vsita  atimsi 
arises,  bruad,  tendinous,  and  fleshy,  from  beneath  the  fommtof  tha 
trochanter  major,  and  fn)m  the  upper  and  outer  side  of  the  lian 
aspera.  Its  fibres  proceed  obliquely  downwards  and  Ibrwndi^  sbA 
compose  the  Urge  fleshy  mass  on  the  outer  side  of  the  femw,  W 
not  continued  so  far  down  as  those  of  the  vastus  intemns.  Ihcy  nt 
inserted  partly  into  the  tendon  of  the  rectus,  and  partly  iato  fltt 
oute^  edge  of  the  patella. 

S[  To  these  add  the  cnireus,  or  crura/it,  which  haa  its  rin  bttwii 
the  vasti,  and  has  a  common  insertion  with  them  into  the  tcadmtf 
the  rectus.  Hence  the  two  vasti,  the  cruralis,  and  the  rectos  crari% 
have  been  sometimes  described  under  the  term  quadriecps.  He 
cruralis  is  quite  concealed  under  the  other  three.  These  monks  an 
well  Mhown  in  the  Hercules  Farnese,  Gladiator  re|mgnans,  asd  d* 
most  every  antique  statue.  They  are  more  prominent  the  mora  tte 
leg  is  extended. 

**  To  those  add  the  gemelliy  concealed  by  the  glutens  rai^gB0t 
and  the  pfantarit^  concealed  by  the  external  head  of  the  gastiuuiS; 
mius,  and  of  which  the  only  part  discernible  is  the  lower  end  of  ili 
inserting  tendon  united  to  the  tendo  Achillis.  Also  the^«fAM% 
still  more  deeply  seated  than  the  last  muscle. 
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over  the  knee,  and  on  each  side  of  the  knee-joint  to  be 
attached  to  the  heads  of  the  libia  and  fibula,  witl  have 
Chose  two  parts,  on  each  side  of  the  centre  of  motion  in 
Ihe  knee-joint,  okcmately  stretched  and  relaxed  dnring 
the  process  of  bending  or  extending  the  leg.  The 
Hbres  of  the  fascia  that  reach  downward  from  these 
muscles  outside  the  femur  to  the  tibula.,  will  help  to  bend 
the  l^s;.  The  fibres,  on  the  other  hand,  ihat  extend 
obliquely  across  ihe  femur  to  the  libia  will  {while  liiey 
pass  over  the  intervening  inner  condyle  at  the  knee) 
extend  the  leg^. 
for      (256.)  The  human  foot  is  moved  on  its  nxis  vpwardx^ 

>^^  which  is  called  flexion  ;  downwards,  which  is  called 
pointing  the  toes  or  extension  ;  inwardly  which  may  be 
called  adduction,  or  turnings  in  the  toes  ;  and  oitiward^, 
which  may  be  called  abduction,  or  turning  the  toes  out. 
The  muscles,  therefore,  of  the  tarsus  may,  like  those  of 
the  carpus,  (Art.  24 5»)  be  divided  into  flexors,  extensors. 
Abductors,  and  adductors, 

Ita^fletors  are  the  tibialis  anticus^  the  extensor  lone^t 
digitorum  pedis ^  and  another  muscle,  sometimes  wanting, 
which  is  properly  a  part  of  the  extensor  longus,  called 
the  peroneus  terlius.  Also  the  ej: tensor  prop ri us  polli- 
cis  pedi^^  which,  thongh  the  belly  of  the  muscle  is  con- 
cealed between  the  tibialis  and  extensor  longus,  sends 
out  its  inserting  tendon  l>elween  theirs.  The  ejclensors 
of  the  tarsus  are  the  gemeliusy^  alias  gastrocnemius  ex- 
temus :  the  soUun^  or  gastrocnemius  internus  ;  both 
which  blending  inseparably  their  tendons,  to  be  inserted 
together  into  the  os  calcis  and  to  form  thetendo  Achillis, 
are  sometimes  called  a  muicukis  tricrps  (the  gemellus 
has  two  origins)  of  the  calf  of  the  leg :  the  piantaris, 
sometimes  wanting,  of  which  the  only  part  seen  is  the 
lower  part  of  its  tendon,  near  its  insertion  with  the  two 
preceding  muscles  posteriorly  into  the  os  calcis  :t  the 
Ji^or  ioitgns  poificis;  and  under  it  (concealed,  bnt  assist- 
ing to  swell  its  dimension)  the  flrxor  longusl  digitorum 
perforans.  To  these  add  the  tibialis  posticus^  of  which 
the  tendon  only  is  visible,  passing  with  that  of  the  flexor 
digitomm  behind  the  inner  ankle  through  a  groove  in 
Uie  tibia  :  lastly,  the  prronms  lon^tts,  and  the  peroneus 
hrttis,  whose  tendons  descend  behind  the  outer  ankle  to 
tlie  sole  of  the  ibot  for  insertion,  the  formtr  into  the 

*  The  ext«Qson  of  the  ancle-joint,  and  chiefly  those  which  form 
the  calf  of  the  leg,  nrw  ver)"  small  ia  inaiuinalia}  even  in  ihe  i^fnus 
simiaH.  The  ^uliar  mode  of  mogrfSbion  in  the  human  subject  ac- 
eounti  for  thmr  ttipcrior  wiagnitudl*'  in  Man.  By  rlevatini^  the  os 
calcu,  they  raine  the  whok*  body  m  tht*  net  of  jirop-esfwioxj ;  and  by 
extending  the  leg  on  the  foot,  they  counteract  that  tendency  which 
th«  weight  of  tli«  boily  1ms  to  bend  the  leg  in  standing.  Lawrence's 
Bill  men  bach,  in  ioc  ctL 

"  f  Tlie  p/antnrit  miiscle,  insteodi  of  terminating  in  the  os  colcii,  ex- 
pands iuto  the  plantar  fascia;  in  the  %\mm  \  and  in  other  qtiadru- 
|icd«  it  holdi  the  place  of  the  flexor  bnvis  or  perforntus  digitonim 
pedisy  pusing  over  the  os  calcis  iu  such  a  direction  thai  its  tendon 
would  be  compressed^  and  its  action  impeded,  if  the  heel  recited  oa 
the  grouod.     Lawrence's  Blumenbach,  in  ioc.  di. 

X  In  birds  the  flexors  of  the  leg  and  toe*  are  remarkaWe,  They 
WBswer  to  the  flexore^  lon|;^,  and  form  three  divisions^  the  first  of 
^uch,  a^n  portioned  iuto  thiee,  is  a  flexor  cumraunis  ptTfonitus. 
This  musde  hais  two  origins ;  one  from  the  outer  condyle  of  the 
Jamtir  contiooed  into  a  |»erforated  tendon  to  receive  a  tendon  from 
Hie  muscle  that  answers  to  our  peroneus.  The  other  orij^n  which 
£rom  the  hinder  surface  of  the  femar  p^ives  out  tendoni  for  the  index 
A&d  digitus  minimus  |>edif.  Fibreji  Irom  this  flexor  communis  con- 
nect it  with  the  accessory  femoml  flexor  (see  in  Art,  254  note  on  the 
p«ctiiieus)  alrifady  mentioned.  By  reasuu  of  this  connection,  and 
ate  injsertion  of  each  flexor  tendon  into  its  appropriate  uni^uinai 
phalanx,  the  inflection  of  the  femur  causes  an  inflection  also  of  the 
toM  etUkbling^  tiirds  to  dasp  their  perch  diuinj;  slei^p.  Sev  Borelli, 
de  Motu  jMimuiiumf  pan*  I  ma,  prop,  149  itud  prop.  ISO. 


metntarsal  of  the  f^reat  toe,  the  latter  into  the  metatarsal  Of  Outline 
of  the  smallest  toe.  ^.^.s^^-**^^ 

The  nHuctors  of  the  tarsus  are  the  peronetts  hns:tfs^ 
peronntu  brevis,  and  ti tensor  hngtts  digitorum,  tO£retlier 
with  its  offspritior  already  described,  theperonn/.*  (tTtius* 
The  flfcfdijctors  are  the  tibialis  poxiicits^  the  flrj^or  lon^ 
gm  digiiorum,  and  the  ficxor  longus  pollicia,  already 
enumerated  as  extensors  of  the  tarsus. t  With  respect 
to  mtiscular  action  upon  the  remaining  portions*  of  the 
foot.  viz.  npon  the  metatarsus  and  the  phalanges  thereto 
appending,  we  despair  of  making  ourselves  intelligible 
by  any  ouiline  in  words;  and  we  close  this  description 
with  recommending",  as  we  did  for  an  acquaintance  with 
the  hand.  (Art.  245  J  a  complete  dissection  of  the  tarsal 
as  well  as  carpal  extremities, 

(257.)  The  cliances,  however,  of  drawing  with  incor-  Outline  of 
rect  outline  a  hand  or  foot,  or  any  separate  limb  and  ^Y^  ti'^tote 
feature,  may  be  far  less  than  the  likeliiiood  of  failure  in  /tlfdiTd^^ajr 
putting  all   the  parts  of  a  figure  well  together.     Many  well  as  out- 
can  draw  a  single  part  with  precision  and  with  grace,  lineof  paili, 
who  yet  iail  lamenlably  in  arrangement  of  the  whule. 
Perhaps  this  is  easy  of  explanation.     Such  objects  as 
in  tile  life  are  ofienest  presented  to  the  artist's  eye,  he 
will  be  likely  to  paint  best.     We  have,  for  this  reason, 
been  the  more  diifuse  upon  the  relative  position,  origin, 
and  insertion  of  such  muscles  as  were  familiar  daily  to 
a  Grecian  student  among  the  Gymnasia  of  old  in   the 
Age  of  Fencles  or  Alexander  ;  but  wliicli  other  times, 
and  other  customs,  and,  we  may  add,  an  unfriendly 
climate,  must  always  render  less  accessible  to  the  ablest 
modern    Phidias   or   the    most    accomplished    modern 
Apelles  of  the  North. J     To  sculptors  the  importance  of 
having  the  whole   tigiire  well  arranged  is  so  apparent, 
that  even  in  cases  where  folds  of  drapery  cover  almost 


♦  Tho  peroneui  in  the  female  foot  docs  not  appear.  It  is  strongly 
marked  in  the  Laoajon  and  Hercules  Famese-  On  the  instup,  be- 
tween thti  estteiiNor  longrus  and  the  outer  ankle  h  seen  tlie  extenaor 
hrevia,  very  prominent  in  the  X-aocoon  and  in  the  left  foot  of  the 
Utadiator,  The  feet  of  the  Hercules  Farnese  may  here,  as  they 
may  in  ev»fry  casve,,  l>e  consulted  a*  [Terfect  models. 

f  Obsene  that  the  flexors  of  ontj  lx>ne  are  often  the  extensors  of 
the  next  jfetijoiaing  bone.  Thus  the  flexors  of  the  femur  havo  lieen 
numbered  amuni^mt  the  extensors  of  the  tibia.  (Art.  254.)  So  in 
the  present  ijii stance,  the  tiexors  of  tlie  tarsus  are  found  amon|^  the 
extensors  of  the  toes,  and  vtce  vrnd. 

I  In  the  notes  to  a  Poem  entitled  EUmentt  of  Art^  pubtished  in 
18i>9,  from  the  pen  of  the  {nresent  FrE&ident  of  the  Royal  Academy-, 
the  reader  will  find,  amidst  much  valuable  information  conveyed  m 
a  very  lively  manner,  an  observation,  p.  142,  that  a  modern 
Sculptor  woiild  not  consider  the  practice  of  frequfnlin^  our  pu^ilibtic 
acadi  inies  as  *'  a  veiy  important  accessory  to  his  ordinnry  means  of 
im[ii'ovement ;  that  to  examine^  to  any  purpose,  the  muscohir  formit 
B««u  there,  he  mu»t  take  them  to  his  study  :  and  that  the  Romans, 
patisessin|r  bimilar  opportunities  with  the  Greeeks  for  studpng  ths 
human  form  at  games  and  public  exercises,  never  approached  thtt 
excellence  of  Grecian  art."  We  are  of  opinion  that  the  Gym- 
nasia of  the  Greeks  proWbly  coutumed  ti^res  that  showed  iiitellec- 
lual  as  well  as  aiiimal  {wwer^  models  of  uobler  expresaton,  and  per- 
sonages moie  graceful,  as  well  as  loflier  and  tuore  dignitied  in 
character  mid  deport mentr  than  our  ''  pw^ilistic  academics"  can  often 
boast :  b\it  we  think  tliat  with  such  Uviu^  Grecian  forms  twforc  Mm 
an  able  artist  would  prefer  catching  the  trxpreskion  of  iinconsciou* 
and  iinrestrained  subjects  to  confiuin|f  thtm  in  his  *tudio :  and  we 
a^ree  with  the  author  tliat  the  i»uperJor  taate  and  civilisation  «jf  the 
Greeks  brought  them  to  admire  and  imitate^  vphat  less^fled  Uoman 
artists  would  overlook,  llie  remark  in  an  Kssay  of  Hume,  that 
"  nothing  It  mart  favournhU  to  the  rise  of  po/itmm  and  Iramin^ 
than  a  number  of  neighbonrtng  and  mdrp^ndrni  Siatn^  cemn^tcd 
titgtther  Ay  commtrce  and  polictf^*  may  account  foe  the  non* 
odvancemt'nt  of  the  Arts  in  ancient  Rome.  The  mistress  of  the 
world  had  no  rivals.  Her  slaves  were  her  teadier*.  Sbe  conde- 
ftcendi^d  to  be  taught.  How  could  she  be  eminent  in  what  she  half 
despised  P     Ejccudeni  atiif  Ice* 
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Punting,  the  entire  body,  their  practice  is  to  complete  a  perfect 
>>*i-/— ^/  model  of  the  form  beneath,  before  draping  is  attempted. 
It  is  upon  the  same  principle  that  we  woold  nrge  the 
pictorial  student  to  consider  mosdes  as  a  dothing  of  the 
bones;  and  so  thorooghty,  in  the  first  place,  to  aoquamt 
himself  with  the  skeleton  of  any  animal,  as  afterwards  to 
clothe  it  with  fSftdlity  in  all  its  appropriate  integuments, 
and  thus  to  show  the  whole  figure  well  sustained 
throughout* 

(258.)  But  this  acquaintance,  generally,  with  man- 
cular  confignradon  will  be  incomplete  if  it  lead  to  ibfoed 
and  exaggerated  outline.  The  muscles  in  the  Hring 
figure,  b^des  their  covering  of  the  skin,  are  so  sheathed 
and  rounded,  and  kept  down  by  various  fascis  and 
ligaments,  annular,  capsular,  and  intermuscular,  thnt 

*  Soch  a  riew  of  the  inbject  leemi  yet  mora  nccewiry  to  Paintjag 
than  to  Sculptuze,  linee  the  Kulptor  ii  not  troubled,  except  occft- 
lionany,  in  relievo,  W  roles  of  linear  perspective.  But  Painters  are 
confined  to  a  flat  surfaee,  and  to  only  one  aspect  of  the  form  which 
that  surface  is  to  lepieseut  Painters,  therefore,  mvst  be  careful  to 
keep  ihd  ^minted  form  within  permctive  rales,  and  must  be  careful 
in  pn^rtion  to  their  greater  difficulties ;  for  the  Psiuter  may  be 
often  overwhelmed  with  foreshortenings  in  cases  for  which  a  statuary 
has  the  advantage  of  actual  measurement,  and  whidi,  to  the  latter 
artist,  mar  be  t£s  simplest  cases  possible.  A  method  may  here  be 
mentioned,  which  we  know  has  been  successfhlly  pursued.  Let  tfas 
human  skeleton,  or  that  of  any  animal,  dnttim  im  amme  maiurtU  foti- 
tiomj  be  painted  in  oil  upon  a  panel  of  sufficient  dimensions  to  show 
distinctly  the  fSeatnres,  joints,  and  general  character.  When  tiie 
Punting  is  sufficiently  dry,  rub  the  surface  with  a  little  finely 
powdered  pumiee-stone  till  it  will  admit  a  coat  of  water  colour,  pm> 
pared  of  any  earth  or  ochre  mixed  with  vhite  chalk,  to  suit  the  tint 
of  the  intended  subject :  let  the  student  then  take  his  hair  pencil, 
and  with  a  full  brush  of  colour  lay  on  the  various  strata  of  the 
musdes ;  only  in  the  inverse  order  to  that  adopted  by  an  anatomist 
in  dissecting  them  or  taking  thorn  of:  for  the  dissector,  beginniBg, 
of  nacessity,  with  tha'oafadde.  caUs  that  outside  coat  the  fkst  layer  of 
muscles ;  and  so  proce«^  through  the  second  and  third  layers  till 
he  reaches  the  fourth,  which  lies  nearest  to  the  bones.  Our  practi- 
tiooer,  on  the  coatrsry,  may  begin  with  ttw  fboith,  or  with  the  third, 
of  which  he  need  not  be  very  mimitely  careCnl,  since  those  mosdes 
are  seldom  snbyeds  for  the  Painter;  bat  to  the  second  and  to  the 
first  layer,  since  these  give  form  to  and  partiy  constitute  the  super* 
fidal  boundaries,  he  must  pay  diligent  attention.  It  was  with  this 
view  that  we  have  endeavoured  in  the  preceding  columns  to  select^ 
and  to  describe  for  him,  the  most  remarkable  of  the  superficial 
muscles,  particularly  in  the  hunaan  subject.  He  will  scarcely  find 
an  easier  mode  of  &an^  in  his  memory,  and  of  fiuniliarising  to  his 
•ye,  the  shapes,  use,  origin,  insertion,  and  situation  of  these  all- 
important  instruments  of  animal  motion.  A  peculiar  advantage  of 
this  method  is,  that  the  whole,  or  any  part  of  the  water  colour  may 
be  at  any  time  effaced  with  a  wet  sponge,  when  the  painting  of  the 
bones  wiU  again  reappear,  and  may  again  be  coated  with  larger  or 
with  smaller  muscles  at  pleasure.  For  the  connection  of  the  bones 
and  muscles,  see  a  short  but  complete  Manual,  ISmo.  by  J.F.  South, 
Ao28» 

If  further  practice  be  desired  in  this  way,  let  the  student  pre- 
pare  dark  tints,  variously  tempered  with  the  lighter  material,  and 
proceed  to  shade  every  musde  according  to  its  natural  prominency 
and  the  degree  of  light  introduced  over  each  part  of  the  figure.  For 
this  purpose,  let  him  first  draw,  or  paint  in  a  skeleton  form,  any 
fiM  ^'^y^  or  group ;  and  after  carefully  marking  the  position  of  the 
several  joints  and  bony  protuberances,  cover  the  whole  with  muscles, 
aaseen  in  the  marble  or  cast  before  him.  Oil  paintings  of  skeletons 
tnm  the  antique,  to  be  afterwards  worked  upon  with  water  colour  in 
the  manner  above  suggested,  might  fumiidi  useful  practice  for  such 
as  commence  the  Art.  It  will  moreover  be  evident,  that  by  varymg 
to  any  remiired  extent  the  posture  of  the  skeleton  animal,  the  fore- 
going method  may  be  rendered  universally  useful  in  the  drawinr- 
school,  for  acquiring,  in  a  shorter  space  of  time  than  perhaps  u 
laual,  a  more  than  usual  acquaintance  with  Myology. 

A  very  complete  Work  in  folio  was  published  at  Pkxis  in  1812, 
by  Jeaii-Galbert  Salvage,  Doctemr  em  mdt^n,  entitled  jinatomie  du 
QhdmUur  amtbatamt  /  the  plates  to  which  effectually  illustrate  the 
method  of  practice  which  we  have  recommended  above.  See  also 
Tuson's  Mjfofofy  UUntraitd,  fol.  1825.  On  the  same  subject  there 
u  a  Work  traasbtcd  from  the  German  of  Lavater,  published  in 
1824  by  Ackermann,  expressly  for  aitials. 


ereii  in  the  most  noacnlar  liniig  model  they  bfand  by  Of 
degrees  their  boandaries,  gUding  loftly  waA  in 
iBto  each  other,  and  have  no  ma^inga  that  at  i 
or  under  almoat  any  drcnmstaneeay  will  be  aeai 
proaching  to  hardncaL     Of  the  anperfidal 
and  faacis  m  the  human  subject  it  will  theratee  ha 
necessary  to  make  some  mention.    The  mgmmd  l%i^ 
ment,  called  Pbarparfi,  or  the  cnural  ai«li,  along  Hn 
spine  of  the  ilium  to  the  os  pidns,  haa  been  notiead; 
(Art  252;)   it  la  a  folding  or  donbling  beck  oflha 
tendon  of  the  obliquus  externus.    The  uae  of  tbeae  figit 
ments  generally  is  to  bind  down  thetendanaend  pieaeal 
them  from  starting ;  and  sometimes  to  givelhcm,  aslf 
a  pnlley,  a  new  direction.    Each  tendon  f 
is  enclosed  in  a  smooth  and  welMobrieatod 
diannel,  which  is  called  a  eapmtor 
the  extreme  joints  of  the  limba,  both  of  the  \ 
abdomen,  are  affixed  tendinous  banda,  celled 
ligaments,    under   which,    throagh 
aheaths,  pass  the  tendons  of  canons  i 
in  motions  of  the  carpos  and  tarsua,  and  of  1 
pending  joints  and  phalanges.     These 
likewise  points  of  attachment  ibr  the  is 
round  the  arm  and  leg.    At  the  wrist  In  the 
subject,  we  need  only  here  mention  the  i 
or  ligament,  which  at  its  broadest  pert  is  the  1 
a  thumb,  and  which  has  the  appellation  of  < 
poderior,  according  to  its  aspect  tofwaids  the 
towards  the  back  <2^  the  hand ;  the  for 
and  gives  passage  to  the  flexor  tendons,  the  klter  to  tte 
extensor  tendons.   Both  ligaments  are  attached  ihraogiy 
to  the  articulations  of  the  radius  and  ulna,  aad  ef  ito 
neighbouring  bones  of  the  carpus,  which  they  tmM  ht 
connecting.      Again,    at    the  ankle-joint  ohsem  As 
deltoid  ligament  descending  from  the  inierior  beidv  d 
the  inner  ankle  to  the  inner  part  of  the  estragelaB  mA 
OS  calcis,  to  form  a  band  for  the  tendons  of  the  %am 
longus  digitorum,  and  of  the  tibialis  posticns:  ahsfiaai 
beneath  the  outer  ankle  to  the  outer  side  of  the  oscskh 
a  second  band  for  the  tendons  of  the  pcronii;  mt 
a  third  in  firont  abo?e  the  instep,  situated  between  lie 
ankles,  and  joining  the  former  two,  gives  passage  iDtk 
tendons  of  the  proprius  extensor   pollicis  pedis,  wd 
(through  four  distinct  rings  or  sheaths)  to  the  fan 
tendons  of  the  extensor  longus  digitomoi. 

(259.)  Among  thefasci(g,  or  aponeuroses,*  we  mq 
begin  with  noticing,  I.  That  of  the  occipito-fiaitslii 
muscle  spread,  tendinous,  over  the  crown  of  the  iiead. 
2.  That  of  the  temporalit  has  been  alivailf  saned. 
(Art.  232.)  3.  The  piatysma  myoidcM  ibb|  be  hen 
included,  originating  by  extremely  delicate  fibres  frem 
the  cellular  membranous  covering  of  the  pectofalis  and 
deltoides,  and  inserted  into  the  skin  and  mnaeles  of  the 
lower  jaw  and  cheek.  Acting  as  a  rnoade,  it  dntei 
downwards  the  skin  of  the  cheek,  and  when  the  moatl 
is  shut,  draws  the  integuments  of  the  neck  upward 
It  is  introduced  in  this  place  from  its  inaeperahle  oe- 
nection  with  a  thin  fascia  mterwoven  with  lis  filMk 
termed  the  cervical  fascia,  which  binds  down  and  in- 
vests the  front  and  sides  of  the  neck.     Tliioi:||;h  thh 

*  In  varions  partsi  of  the  body  the  tendons  mi^  be  wtrnfOfuStt 
themselves  into  a  broad  flat  memUane,  and  forming  what  ■  oDm 
an  aponeurosis  or  fascia.  The  use  of  these  fiudsa  is  to  eofW  te 
muscles,  and  give  attachment  to  many  of  their  fibres :  fhqr*ha  4 
down  between  the  muscles,  and,  forming  partitioiis,  adbste  ta  fli 
ridges  of  the  bones,  and  thus  prevent  tha  musdea  bom.  staitiaf  at 
swelling  too  much  when  in  vioieat  action. 
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t^  fascia  and  platysma,  fttul  in  the  directton  of  the  slemo- 
•  by  aides  muscle,  is  seen  ocL-asionally  a  convexity  in  the 
throat  called  the  pomvrm  Adami,  g!:enera!ly  larger  in  the 
male  than  female  subject,  4,  The  brachial  aponeurosra 
arises  from  tfie  tendons  of  the  ]atissinius  dofsi  and 
pectoralis  muscles  on  each  aide  of  the  arm-pit;  &tso 
from  the  tendinotis  insertion  of  t!ie  deltoides ;  also  at 
the  back  part  of  the  arm,  from  the  spine  of  the  scapula 
(Art.  2S3)  and  the  fascia  of  the  infraspinatus.  From 
these  orin^ns  it  expands,  like  a  sleeve,  downwards  over 
the  whole  arm,  enveloping^  the  muscles,  and  covering 
the  brachial  vessels  and  nerves,  where  they  descend  along 
the  inside  of  the  limb.  It  becomes  fixed  belovr  into  the 
condyles  of  the  humerus,  and  to  the  several  neit^hlioiir- 
jng^  ligaments  between  the  musclea,  and  then  proceeds 
to  form,  5.  The  fascia  of  the  forearm,  a  strong-  and 
thick  covering-,  but  more  especially  so  at  the  back  of  the 
nmb.  The  tendinous  investment,  which  in  the  upper 
joint  or  humerus  was  thin  and  vpeak,  now  becomes 
dense  and  powerRd  ;  it  is  attached  to  the  condyles,  and 
adheres  firmly  to  the  olecranon,  or  upward  projection 
of  the  ulna.  Behind  the  arm  it  is  stTengthened  by  Hbres 
from  the  Iriceps  extensor,  and  in  front  it  appears  a  con- 
tinuation, ns  has  been  said,  of  the  brachial  aponeurosis 
sent  off  from  the  biceps  fiexor  cubiti.  It  descends  over 
the  forearm,  binding-  down  the  muscles,  and  sending 
processes  between  them,  and  is  continued  below  into  the 
annular  ligaments  (Art  258)  of  the  wrist.  From  this 
tendinous  bracelet  at  the  wrist  arises,  C.  Theyir^cf^  pal- 
mariSj  which  expanding  over  all  the  palm  of  the  band, 
i«  fixed  to  the  roots  of  the  fingers,  splitting  to  transmit 
their  tendons.  It  is  s!rong  and  thick,  and  conceals  the 
muscles  of  tlic  hand,  while  it  gives  them  powerful  sup- 
port* 7.  In  the  region  of  the  abdomen  we  have  the 
fibres  of  the  obiiqiius  exiernus  desscendens  terminating 
downwards  in  a  broad  thin  aponeurosis  assisting  to 
support  the  viscera.  8.  The  fascia  lata  is  a  very 
strong,  smooth,  and  tendinous  expansion  on  the  outer 
part  of  the  femur.  On  the  anterior  and  inner  part  it  is 
Tery  thin  and  of  a  celkilar  I  ex  tore.  It  surrounds  the 
femur,  covers  all  the  muscles,  and  is  pierced  by  many 
small  foramina  for  vessels  and  nerves.  The  fascia  lata, 
as  its  name  imports,  is  most  extensively  connected  with 
bones,  tendons,  and  ligaments  in  the  abdominal  region.* 
It  receives  a  number  of  fibres  from  the  muscle  peculiar  to 
It,  called  the  tensor  vagina?  femoris,  and  also  from  the 
tendon  of  the  gluteus  magnus-  Below  it  adheres  to 
the  Gommon  tendon  of  the  rectus  and  vasti  muscles,  and 
to  an  aponeurotic  expansion  over  the  knee-joint ;  and  it 
is  continued  over  the  knee  to  be  attached  to  the  heads 
of  the  tibia  and  fibula,  after  which  it  forms,  9,  The 
fascia  of  the  leg;  which  is  not  only  a  prolongation   of 

♦  lo  th*  upper  and  fore  iJ*rt  of  the  femar  il:  ariseH  naterioriy 
llom  tbu  spine  of  the  ilium,  frum  Pouparts  ligametit,  and  fnmi  the 
•Spubii :  OQ  the  iaaide  of  the  ft'mur  it  springs  from  the  desrendiiig 
nsnui  of  the  ot  pubis,  and  fmm  the  a.sci]udiii)i|^  x^mm  ami  mberusily 
of  the  ischium ;  iM^hiad  ihe  femur,  aad  on  the  iuKiile,  it  artbcH  from 
the  mrfafic  of  the  sacrum  and  coccyx,  and  is  continuous  with  tlie 
Cdhilar  coverinj^  of  the  gluteus  majjausj  which  miigcle,  Ixiwever,  is 
Ml  liound  Uy  any  distinct  fajida  or  ajjoamirosis :  it  ia  at  the  anterior 
«ag«.  and  ou  the  lower  fibres  of  *he  gluteus  majSfnus,  that  the  com- 
maaeemiaat  behind  uf  the  fascia  lata  appears.     Thui  exteniiFe  in  its 

nn,  the  faicia  }ta«jiei  down  over  the  whul«  thigh,  ewesiog  and 

Pojuug  Ihe  nniacular  mass,  and  sendinj;  septut  or  procewea,  in- 
i*  Ihrongh  the  f*«myr,  which  ronn  ci^lhilar  sheaths  for  several  of 

1  miwclcf  By  one  of  these  pfoemnea,  or  laminoi,  it  k  firmly  fixed 
Ip  th*  oukr  wlge  af  tlae  lima  upcra.  But  lfa«  niaio  body  of  the 
Maeia  dmu  not  give  ongm  to  muacular  filu-es,  and  ta  a  coniplet* 
r&^intt  unattached* 


the  fascia  lata,  but  receives  fibres  from  the  tendons  of  Of  OutUflib 
the  sartorius,  gTacilis,  and  semimembranosus,  as  well  as  ^^— v'^*' 
from  the  tendinous  expansions  of  the  rectus  and  vasti 
femoris,*     10.  Lastly,  the  yiwcia^j/^wf^iro  requires  our 
notice,  bearing  sonie  analog^y  to  the  fascia  pal  maris  already 
descrilaed.t 

(260.)  No  apolo^  can  be  necessary  to  the  artistic 
inquirer,  for  our  having  given  as  minute  at  ten  lion  as 
our  limits  will  permit  to  the  foregoing  particulars.  If 
intimate  acquaintance  with  the  superficial  musdes  be 
absolutely  indispensable,  there  must  likewise  be  still 
further  occasion  for  a  perfect  knowledge  of  those  parts 
which  appear  above  the  muscles.  Not  only  the  faseiee 
we  have  been  enumerating  are  essential  characteristics 
of  the  external  fabric,  but  a  multitude  of  veins  also 
which  protmde  themselves  outside  the  surface  of  the 
fascism,  and  are  seen  through  tlie  skin.t  We  have 
already  alluded  to  certain  veins  and  arteries  in  the 
r^ion  of  the  head,  (Art.  232.)  Jn  the  arm  we  have  Of  ciifane* 
yet  to  mention  several  cutaneous  veins  which  ramify^ ^' ^^*^'' 
upon  its  fascia.  The  principal  are  the  vena  basilica, 
the  vena  cephalica,  and  the  vena  mediana  major,  1. 
The  basilic  vein  arises  from  a  small  vein,  called  the 
salvatella,  outside  of  the  little  finger,  then  runs  upwards 
inside  of  the  forearm  in  two  branches,  which  receive  in 
their  course  a  number  of  smaller  ones ;  and  which,  from 
their  proximity  to  the  ulna,  arc  called  the  anterior  and 
posterior  ulnar  reins^  the  posterior  being  the  largest. 
The  biusilic  vein  next  passes  over  the  fold  of  the  arm, 
and  is  here  jomed  by  a  vein,  to  be  again  noticed,  called 
the  niediun-basilic;  it  then  becomes  deeply  seated^  and 
disappears  a  little  above  the  elbow-joint.  §  2.  The  cephalic 
vein  commences  also  at  the  back  of  the  hand  by  a  plexus 

*  It  adhertti  firmly  to  the  beads  of  the  tibia  and  fibula ;  and,  ia 
itjt  paiksage  dcmnwaraa,  adhere*  also  to  the  iuuer  edge  of  the  fi^ont  of 
the  tibia,  auitinz  itself  inteparably  with  the  periobteutD  :  it  enticuljr 
invetf^t^  the  leg,  but  is  thickest  in  front ;  beliind  and  at  t})u  longer 
part  of  the  h^  it  is  much  tbiimer.  It  again  becomes  very  strong 
where  it  ptissea  over  the  ankle-Juint,  in  contequence  of  its  adbesions 
about  the  outer  aud  iuner  malleohui;  hcrcitD||Tiiin  joinitliv  annular 
Lg;^am£nt  already  mentioned,  (Art.  258,)  whidi  i»  described  in  tho 
Jjandan  Diastvtor^  (a  wurk  tu  which  we  are  indebted  for  tlie  greatei 
part  of  oiir  informatiun,)  as  bt;ing  in  fuet  only  a  thicker  and  stroagei 
portion  of  the  fascia  uf  the  leg.  Below,  and  in  front,  the  fascia  oi 
the  leg  terminates  \ry  a  thin  tendinoua  e]c|)anaioa  that  covers  the  tm 
step ;  behind,  it  is  lo«t  inJiensibly  on  the  heel ;  on  the  outer  wle  it 
is  connected  with  the  sbentli  of  the  pcronei  muHcleSi  aud  on  the 
inside  it  is  afllxed  to  tht'  iuttmal  aauular  ligament 

t  It  is  a  \^ry  btronff  tendinoua  expansion,  which  arises  from  th« 
projecting  extremity  of  the  os  calcis,  and  passes  forward  over  the 
Hole  of  the  foot  to  cover  and  protect  the  muscltia;  it  is  tiian^tilar- 
At  its  oriirin  from  tlie  heel  it  ia  thick  but  narrow ;  afterwards  it  be- 
comes brcNider  and  thinner  as  it  proceeds  undt^r  the  fot^t,  and  is  fijted 
to  the  head  of  each  of  the  metiitarsial  lionet  by  a  pmcess  which, 
splitting;,  leaves  room  for  the  ten<lint>iis  vcs^eis  and  nones  to  pa^s. 

\  Ovtt  limits  will  not  peimit  tmch  a  c«)nnparative  vifw  at  would 
include  a  descrijition  of  theJio  veins  in  (quadrupeds,  but  the  student 
will  find,  in  pursttiiig  the  iuquirj',  I  bat  the  parts  of  qttadrupedM  ana- 
lo|^ous  to  those  in  the  human  subject  have  siniilai  fa»ci8C^  and  veins, 
which,  runniniT^  over  them, show,  in  like  manner^  their  braochts im- 
mediately under  the  skin ;  they  ure  more  or  less  visible  nccofding  to 
drctini6tajict'S.  In  penerjil  (bone  vessels  appear  most  distended  and 
fu]lL'>t  in  any  memlHr  which  liu  lowest,  and  whose  Buid  contentii 
in  finding  their  levelj  mtist  accumvdate  by  a  force  of  grovity  cor- 
responding to  the  postnre  of  the  limb.  For  thb  reason,  in  quadru* 
peds,  the  pcdoral  and  thoracic  veins  are  cooqiicoous.  Also  any  in- 
cidental f9lo|ypage  of  the  cirrulaiton  will  catise  «  pvollen  a{Tpearance 
of  the  veins  in  thai  portion  of  the  limb  where  tui  accumulabou  of 
blood  is  induccti 

}  For  examples  of  the  basilic  vein,  see  the  Hercules  Furnesc^  the 
Rleepinfy  Faun,  and  the  left  arm  of  the  Hiemon.  The  tetl  hand  of 
the  Laucoon  admirably  eihibits  the  diKpusitton  of  the  veins*  and 
niujtt  divide,  with  the  foot  of  ll»c  Herculea,  the  attention  of  every 
student  iu  oyllme. 
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Ftuii&Dg,  of  veinSf  uniting  into  one  trunk,  named  vena  cephalica 
^^mms/mm0^  polliciB,  sltuated  between  the  thumb  and  metacarpal 
bone  of  the  forefinger.  Passing  along  the  radial  side  of 
the  arm  it  takes  the  name  of  the  superficial  radial  vein, 
and  receives  cutaneous  branches  from  both  surfaces  of 
the  forearm.  Ascending  over  the  bend  of  the  arm,  near 
the  outer  condyle,  it  is  joined  at  this  point  by  the  median- 
cephalic  not  yet  noticed,  and  continues  its  course  up- 
wards near  the  outer  border  of  the  biceps  flexor  cubiti,  and 
afterwards  between  the  deltoides  and  pectoralis  major, 
till  it  dips  inwards  under  the  armpit  to  enter  the  axillary 
vein.  3.  The  median  vein  is  a  trunk  between  the  two 
former,  supplied  by  several  veins  that  run  along  the 
middle  of  the  front,  or  flat  side  of  the  forearm,  on  a  line 
with  the  palm  of  the  hand.  At  the  fold  of  the  arm  the 
mediana  major  divides  into  the  two  branches  that  have 
been  mentioned  ;  one  of  them,  mediana  batiUca,  being 
a  junction  obliquely  with  the  basilic  vein ;  the  other, 
the  mediana  cephalica,  with  the  cephalic.  A  third  re- 
tiring branch,  and  therefore  unimportant  to  the  painter, 
sinks  inwards  to  join  the  deeply-seated  veins. 

(261.)  In  the  femoral  extremity,  the  student  will 
remark  the  vena  saphena  major  and  the  vena  saphena 
minor.  1.  The  saphena  m/7;or,*  commencing  from  veins 
on  the  inner  side  and  forepart  of  the  foot,  is  seen  cross- 
ing over  the  inner  ankle ;  then  running  upwards  upon 
the  inside  of  the  tibia  it  ascends  behind  the  inner  con- 
dyle :  it  is  next  seen  climbing  up  the  inside  of  the  knee 
and  of  the  femur,  under  the  name  of  the  saphena  interna. 
At  its  first  appearance  it  is  very  distinct  and  superficial ; 
but  as  it  ascends  the  femur  it  becomes  enveloped  by  the 
fibres  of  the  fascia,  and  at  length,  about  an  inch  and  a 
half  below  Poupart's  ligament,  sinks  beneath  the  falci- 
form process  of  the  fascia  lata  to  join  the  femoral  vein  in 
the  groin.  In  its  course  it  is  joined  by  several  cutaneous 
veins  from  the  thigh.  2.  The  saphena  minor,  or  ex- 
terna, is  situated  between  the  muscles  of  the  calf  and 
the  fascia  in  front  of  the  leg.  It  begins  by  cutaneous 
branches  of  many  small  veins  on  the  outer  ankle  and 
outer  side  of  the  foot,  and  is  seen  ascending  from  the 
outer  ankle  over  the  tendo  Achillis,  and  along  the 
middle  of  the  gastrocnemius  muscle  to  join  the  popliteal 
vein.  At  first  it  is  very  visible  in  its  course  immediately 
under  the  skin,  but  in  the  upper  part  of  the  leg  this 
vein  sinks  gradually  between  the  laminee  of  the  fascia  to 
enter  the  poples  or  hollow  of  the  ham. 
Outline  of  (262.)  Ou  the  subject  of  Landscape  we  have  here 
Liandscape.  jq  perform  our  promise  of  giving  some  observations. 
,  The  varieties  of  outline  in  Landscape  result  chiefly  from 
changes  of  the  season  and  of  the  weather,  much  afler 
the  same  manner  as  the  outlines  of  interior  or  in-door 
grouping  result  from  the  agency  of  human  contrivance, 
and  from  gestures  voluntary  or  involuntary. 

Landscape  has  commonly  been  divided  into  fore- 
ground, off-scape,  or  middle  ground,  and  distance.  Of 
these  three  the  middle  ground,  as  it  generally  comprises 
the  greatest  number  of  distinguishable  objects,  is  capable 
perhaps  of  the  most  interesting  variety.  To  begin, 
however,  with 

1.  The  distance.  Very  remote  objects  are  only  and 
dimly  visible  in  large  masses.  They  consist  chiefly  of 
clouds  and  mountains,  with  occasionally  the  horizon 
tormed  by  the  surface  of  a  lake,  or  of  the  sea,  or  of  some 

*  The  saphena  major  rum  difierently  in  difierent  individuals,  but 
generally  takes  the  course  g:iven  to  it  in  the  legs  of  the  Hexculei 
Vocucse  and  in  the  Sleeping  Faun. 


wide  flat  moor-land.  Lines  representing  the  most  db-  Off 
tant  clouds  or  waves  will  become,  the  more  neeriy  they  ^ 
approach  the  horizontal  line*  more  and  more  paimllel  to 
it.  Objects  at  sea,  as  ships,  &e^  (if  distant  more  thu 
five  miles  from  a  spectator  standing  on  the  ahore,)  mulbe 
represented  with  their  lower  portions  more  or  less  beiicafth 
this  intervening  horizontal  line  of  water.  But  obaene 
that,  in  a  hazy  atmosphere,  this  horizontal  line  it 
higher  than  at  other  times,  and  at  some  little  diatiafle 
above  the  ordinary  perspective  horizon,  (Art.  II,)  .a 
distance  greater  in  proportion  to  the  degree  of  Ina* 
ness.  The  height  of  the  horizontal  line  H  L  (plilt 
i.  fig.  1.)  above  p  o,  ik,  or  a  d,  the  base  or  bottom  of  a 
picture,  also  depends  upon  the  nature  of  the  subjcota  to 
be  introduced.  If  much  foreground  or  middle  gromd 
be  required,  the  eye  of  the  spectator  must  be  ' 
higher  to  command  the  view.  The  horizon  of  ( 
rises  with  him.  Some  great  authorities  in 
Poussin,  for  example,  have  chosen  to  place  the  hmiin 
about  one-third  from  the  top  of  the  picture.  This  av* 
rangement  is  favourable  for  the  sublime  efieds  of 
mountain  scenery,  and  unfolds  a  kind  of  bird's  efe  fkv 
considerably  below  the  level  of  the  spectaioc^s  fe^  or  flf 
the  ground  plane.  Other  great  artists,  as  Gai^  flf 
Lorraine,  have  placed  their  horizontal  line  about  one* 
third  from  the  bottom  of  their  canvass,  thus  obtainiiig 
a  larger  portion  of  sky,  and  consequently  of  aerial  %hi. 
2.  The  foreground.  The  nearest  objecto  hafe  tbeir 
outlines  most  distinctly  marked,  especially  aodi  as  lie 
near  C,  (plate  i.  fig.  1,)  the  centre  of  the  pifitme.  We 
before  observed  (Art  15)  respecting  the  drdeof  mioi^ 
of  which  F  R  (plate  ii.  fig.  5)  is  diameter,  at  vdl  m 
respecting  the  circle  of  distinct  vision,  of  which  Y  X  M 
diameter,  that  within  any  given  intervals,  as  V  F,  orXH» 
between  the  two  circles,  the  objects  become  dear  as  thej 
approach  to  C.  Upon  the  same  prindple  alao^  tfce 
distinctness  of  objects  within  the  circle  of  distinct  virifls 
increases  as  they  approach  the  same  point  C.  Not  oal^ 
in  the  outline  of  figures  or  buildings,  but  in  the  ftliige 
of  trees,  shrubs,  or  plants,  undulations  of  water,  Ac,  & 
most  articulate  and  careful  markings  may  be  hen  re- 
quired. Among  foliage,  close  to  the  plane  of  the  pic- 
ture, an  outline,  even  of  leaves  and  flowers,  may  he 
occasionally  given  with  good  effect,  provided  they  be 
kept  to  their  natural  size,  determinable  by  the  prop(X>- 
tioris  of  the  principal  distance.  (Art.  39.  et  seg.)  It  is 
recommended  for  drawing  readily  the  outlines  of  ftliapt 
that  the  student  previously  apply  himself  to  lesni  toe 
touclies  of  some  able  master.  Besides  many  Worla  of 
modern  Art  for  this  purpose,  good  engravingt  ftom 
Titian,  Caracchi,  and  Rubens,  may  supply  ntinT^**- 
From  Claude  there  is  a  very  characteristic  set  of  en* 
gravings  by  Earlom,  the  Liber  veriiatis.  No  sooDcr,. 
however,  is  competent  execution  obtained  in  this  bnndi 
of  drawing,  than  the  artist  must  resort  to  the  book  of 
Nature  for  the  forms  and  characters  of  his  trees.  Not 
only  must  he  select  for  himself  such  as  present  piotS' 
resque  objects  for  study,  but  he  must  remark,  with  some- 
thing of  the  eye  of  a  naturalist,  every  peculiarity  is  tiift 
shape  of  bark  or  foliage,  as  well  the  usual  height  fiofls 
the  ground  at  which  the  main  branches  of  each  mn  seen 
to  fork  ofl^  from  the  trunk  and  at  what  angle.*  Sbniler 
observations  apply  to  the  delineation  of  water,  and  the 


*  The  edition  of  the  ThUtaio  della  PUtura,  by  Mansi,  c 
many  remarkable  observations  from  Da  Yincii  ou  foliage  9»k  M 
Landscape  generally,  not  before  published* 
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gv    toofre  or  less  distinct  outline  of  its  waves.     By  the  in- 

rHuence  of  wind  it  lakes  the  direction  of  the  waving  line 
ioD,  i  0  C.  or  i  o  B.  (Plate  xi.  %.  a.)  The  effect 
also  of  wind  upon  clouds  is  infinitely  diversified.  As  a 
general  rule,  lei  the  roundest  and  fullest  portion  of  a 
cloud  be  that  wliich,  like  the  bo?iom  of  a  sail,  is  fyrlhest 
from  the  wind,  and  let  its  scattered  portions  be  repre- 
sented to  windward.  The  same  outline  applies  to  the 
representation  of  smoke.  Very  hig^h  clouds  assume  a 
level  form. 

3.  Respecting  the  middle-ground,  which,  as  its  name 
imports,  is  between  the  ncar-g^roiind  and  the  distance,  the 
outlines  are  less  arlicukted.  They  become  more  indis- 
tinct, more  rounded,  and  more  ^onpcd  in  masses,  in 
proportion  as  they  recede  from  the  eye.  Lar^c  trees, 
which  upon  a  closer  view  would  show  distinct  branches* 
roust  now  be  massed  into  round  or  spheroidal  forms. 
The  surface  of  the  roughest  water,  as  it  neara  the  hori- 
zon, approaches  to  a  smooth  line.  In  the  middle-ground 
the  same  result  of  a  fog^^  atmosphere  may  be  shown  by 
the  same  kind  of  enlargement  in  the  size  of  objects,  as 
was  observed  above  respecting  the  effect  of  haze  upon 
the  horizon  and  objects  in  the  distance*  Observe  also, 
that  the  sky  over  the  middle-ground,  like  that  over  the 
distance  and  over  the  front  or  fore  ground  of  the  picture, 
partakes  in  its  ontlines  of  ihe  same  general  appearances 
as  belong  to  the  several  districts  immediately  underneath 
It  Near  the  spectator  the  clotids  are  to  be  distinclly 
and  c^efully  marked,  though  without  hardness.  In- 
sensibly their  articulations  become  less  and  less  dis- 
cernible, until,  in  the  horizon,  they  may  be  said  to  melt 
into  spaoe. 

(263.)  Next  to  configuration  we  proposed  to  treat  of  fX- 
pression**  That  certain  lines,  curved  lines,  straight  lines, 
or  combinations  of  either,  have  the  power  of  conveying 
through  the  eye  impressions  peculiar  to  each  form,  has 
long  been  a  received  theory.  Like  all  theories,  it  may 
be  absurdly  overstrained.  But  nothing  seems  morepro- 
Imble  than  that  out  of  the  genera.1  appearances  of  nature 
to  the  sight  and  to  the  imagination,  some  general  de- 
ductions have  been  tacitly  and  yet  imiversally  made  by 
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•  It  mij^bi,  perhiipi,  be  doubted  wlietlier  expression  coined  pro- 
dy  under  the  head  of  outlioe.  But  esperieace  dvcidiis  otberwisie. 
or  let  the  merest  novice  iti  Art  attempt  the  ontUne  of  any  figure 
animatis  or  manhnnte.  Urn  first  speclatur  lo  whom  he  svibmiti  hi 9 
work*  will  immediately  remafk  iipcm  its  merit  as  &  resemblance  in- 
tendt'd  (o  cx|ves«  some  quahty  in  the  diject  rvpresenUd.  If  tho 
Ottttine,  for  exampk*,  be  of  a  human  subjectj,  some  charodiir  b 
annexed  to  it.  It  h  pronounced  to  hQ  either  young  or  old,  hand- 
•ome  or  deformed,  pleaiung  or  disagreeable,  or  is  considered  aa 
expressing  »oibb  particulur  seutinaent  of  tlie  miiid,  or  some  pecu* 
liar  habit  of  the  individual.  Jf  dc&i|^ed  fur  a  likeness,  the  critic 
instantly  exunioei  ill  proportioiis.  Tlve  nose  i^  too  long  or  too 
broad  ;  the  eye  too  Luge,  or  (oo  diminutive,  or  t^o  prominent ;  the 
mouth  nearer  to  the  nostrihi  or  to  the  chin;  the  lip!*  wider,  or 
thinner,  or  narrower^  than  in  this  life.  Or,  if  the  general  liken  era 
be  admltled,  then  it  is  or  is  not  flattering.  The  face  i»  too  dieerfut 
fir  too  thoughtful,  too  youthful  too  handiionie,  or  too  otherwise.  Or 
let  the  drjwittg  be  of  a  horse  or  cowr,  or  any  aninrnl,  its  make,  its 
breed,  or  other  peculiiiritieR  vr'iM  be  ohseri^ed  upon,  and  its  praiKsr- 
tions  inquired  into,  toguther  willi  the  aptitude  oi  the  limbs  assigned 
Ly  the  dxaughUman  fur  its  suppcwt,  or  for  tj^iteutng  any  mutiou 
that  may  be  represented.  Even  in  viewiag  represeiitatiuiia  of  inani- 
niate  ob^is  throu^^hout  the  world  of  Art  or  of  Nature,  the  mind  of 
the  ipectator  parses  judgment  upon  the  mrt  of  building;,  the  tort  of 
carria^e^  the  tori  of  tree,  &c^  and  ihe  critic  exclaimv  at  once  against 
ihe  ihape  of  such  a  mountain  or  of  such  a  river,  or  of  such  a  cloud 
that  it  is  umna/urtii.  All  this  critici:»mf  be  it  ubirerved^  is  calk-d  con- 
liaually  into  exercise  by  mere  outline  \  and  whether  the  jiulgmeut 
MM«i&  be  Just  or  unjust,  a  ]iroof  is  given  that  ixj^ri  iiiiiou  of  m>iu« 
jiund  or  of  aome  degree  belongs  to  this  division  uf  our  inquiry. 
VOL.  V, 


mankind,  constituting  the  parent  stock  upon  which  OfOullinA 
systems  of  taste  have  been  en^n^ftcd.* 

(264.)  A  perfectly  slruig^ht  line,  however  placed^ 
nhether  alone  or  with  other  straiirht  lines,  in  any  direc- 
tion, gives  no  idea  of  life  or  ol^  voluntary  motion. t 
Drawn  horizontally  (see  note  to  Art.  263)  it  implies 
flatness,  and  quiescence,  and  rtst.  Bnt  it  is  the  flatness 
and  quiescence  of  no  livings  thin^,}  It  is  the  rest  of 
deiith,  or  rather  the  fixedness  of  an  object  that  neither 
has  had,  nor  can  be  expected  to  have  life,     U  marks,  to 


•  There  appeari  no  absurdity  in  maintaininr^,  that  at  varietiei  of 
motion  or  position  give  to  oatuml  objects  peculiar  changes  of  con- 
formntiou  or  outline,  the  linei  which  represent  thone  chaagiss  should 
be  conceived  to  have  some  necesj^ry  connectioa  with  the  origioal 
movement  or  },)ONttion  so  repreiieijted.  Thus,  wheneTer^  as  coai- 
monly  it  httpjwns,  durmg;  any  violent  action  or  agitation  in  nature| 
the  objects  convulsed  and  agitated  take  abrupt,  irregular,  and 
ja^jTfd  forms;  an  association  i hereupon  becomes  e«tabIi&hod  in  the 
ftmty  of  the  tipectutor  betwieu  f^uch  outlines  and  the  scene  of  terrorj 
or  of  coufuMon  and  ivildu^sv  vvlikh  tliey  call  up  to  hui  memonr. 
The  distorted  featureii  and  startliug^  gesture  of  a  man  phrentied 
by  piusion ;  or,  in  a  storm  nt  sea,  the  tremendous  declivity  of  waten 
alternately  {rulf  md  mountain,  that  ri^e  like  "  Alps  o*er  Alps"  in 
eudh'fsnyawuiugcnT'  -  t  i-  t^  pointed  waves ;  the  ng^ag  lightning; 
the  confused  inter?^  nuerabk  lines  amon^  tbivered  moAtt 

and  torn  rigf^in^  .  inmprint  themselves  indehbly  on  the 

'^  mind's  e)'e.*'  Siicli  liui:?,  therefurej  would  come  to  l>e  oomldered 
indicative  of  sudden  motion  or  emotion,  and  classed  id  Ihe  iJphaliet 
of  taste  amonf;^  ni.pmpriate  characters  for  the  terrific  or  the  subUme, 
Let  us  next  jticture  the  opposite  to  such  a  scene :  perfect  calmncsfl 
and  ^lai-iiUly  ;  a  ^y  without  a  cloud  ;  a  horizontal  tine  unbroken 
by  either  muuutaiu  or  wAve ;  uo  iklsa  of  movement  any  where^ 
Thi*  strai^jhl,  undeyiating,  horixontal  hne  mit^ht  very  naturally  Imb 
adopted  for  exprtiaing  rest  or  fixedness.  And  another  ftroii^hl  line 
perin!udicular  to  thiii,  might,  on  similar  principlesi,  express  &nmeti 
ur  security^  namely,  the  general  state  of  bocfies  resting  perpendlcu- 
larly  upon  huiixoutal  baiies.  Ttie  impre&sion,  too,  respediag  secu- 
rity would  be  stronger  as  Ihe  base  is  cxtendeti  If,  indeed,  die 
«triught  line  be  seen  inclined  to  the  horiion,  we,  of  necessity,  regard 
the  object  ft»  falUngj  or  for  a  time  only  kept  from  fiilling,  like  the 
tottering  wall  of  a  cUlapidated  budding.  Thuj»,  the  straighit  lines  at 
A  aadB  (|}lateiv.tig.2)  inclined  to  the  horiton  CD  indicate  aprch 
pcnsity  to  fall :  A  toward  C  and  6  toward  D.  But  let  the  tines  A 
and  H  be  joined  at  £,  (fig.  3,)  the  idea  of  insecunty  and  dilopidft* 
iion  ccaseMf  and  the  fi^re  A  £  B  supported  on  the  base  A  B  is 
endued  with  pyramidal  htability, 

f  A  htruif^ht  line  divided  regularly  denotes  method  and  designi 
but  is  ofteu  too  precise  and  formal  for  pictorial  eHect<  Divided  ine* 
gularly  it  denotes  ronfu»iou  ;  but  divided  so  as  that  the  |iartB  shall 
Ijfear  a  cerUin  pr<>pnrtiim  to  each  oilwr,  it  bccumiis  agreeuble  :  e.y» 
in  a  perspective  of  the  wings  and  centre  of  the  building,  and  iii  thu 
foims  of  cr}  stals,  wherein  the  orrangeTncnt  may  t)e  so  wonderfully 
varied  as  to  be  pronounced  beautiful  lu  living  subjects  a  straight 
line  combined  with  ciines,  indicates  direct  motion  or  instants ineout 
impuls*  bj'  the  extension  of  a  limb  :  e.  g.  tliat  of  the  index  finger 
used  in  pointing,  or  the  sudden  s|]rv^d  of  all  the  fingers  in  an 
action  of  surprise,  apjirehension,  or  terror. 

I  It  is  observable  that  in  a  Htato  of  perfiK-t  quiescence  or  sleepi 
the  limbs  of  a  living  subject  are  considerably  inflected.  Animals 
most  commonly  will  be  seen  sleeping  or  lying  at  rest  with  th*iir  lege 
gathered  up.  Sir  Charles  Bell  remarks,  in  his  Enntjf  on  Krprr** 
MiQ/if  (p.  IS 4.)  that  there  is  a  drawing  together  of  the  body  andlimbe 
in  deep  sleep,  unless  where  mere  gravitation  stretches  the  legs,  or 
where  the  posture  of  tlie  tleeper  prevents  it.  In  di-ath,  he  adds, 
the  body  is  heavier,  that  is,  the  position  of  the  limbs  is  more  tuuler 
the  influence  of  mere  gravitation.  KuIktiis  ha?»  given  stnne  very 
rude  skefclies  to  show  that  the  elemental  li»rm  of  death  is  the  «trmight 
line.  The  fit^it  eSect  of  death  is  relaxation,  but  the  second  eHect  ii 
stiffnesB  and  rigidity.  But  independently  of  this  straightness  and 
rigidity,  there  is  a  distinction  tietween  sleep  and  death,  in  posture  ai 
well  as  in  colour  and  feature.  In  sleep  there  is  a  certain  regard  to 
couvenience»  and  a  uniform  and  gentle  curve  or  fiexure  of  the 
limbs ;  while  in  death  there  is  entire  reference,  in  the  p>iiiition,  to 
thu  ground  on  which  the  body  is  laid.  (Sve  Ihe  first  note  \a  Art. 
279  J  Tiie  ch.Lructer  is  mo«t  distinctly  marked  by  tl^e  ^luiition  uf 
the  head  and  neck, 

. —  tentaqut  toiia 

A'r  atptam  htku  poitttt  coptti  urma  reftnfHfni* 
4  C 
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Muting,  the  eye,  a  distinction  between  the  barren  impenetrable 
^^*v^^  solid  and  the  luxuriant  vegetable  ;  between  the  unyieldr 
ing  edges  of  a  rock  and  the  sofl  tendrils  of  the  Tine 
curling  and  bending  over  it  In  order  to  be  a  sign  of 
animaJbed  nature,  a  line  must  change  its  rectilinear  state, 
and  become  a  curve  or  succession  of  curves.  The  line 
designated  by  our  inimitable  Hogarth  the  'Mine  of 
beauty,"  cornea  under  this  description.  It  contains  no 
violent  curve.  It  has  no  approaches  to  an  angle,  no 
breaks  nor  abruptnesses.  But  it  expresses  either  easy, 
graceful,  dignified  motion,  or  the  repose  of  conscious 
superiority.*  To  give  it  proper  value«  it  should  appear 
in  the  neighbourhood  both  of  right  lines  and  of  circular 
undulations,  or  of  lines  more  curved  than  itself.  Placed 
near  a  right  line,  its  gentle  windings  show  more  energy. 
Placed  near  lines  of  greater  curvature  than  its  own  it 
becomes  comparatively  subdued.     For  this  purpose,t 

*  Hogmrth,  ia  his  Anai^nt  of  Beanly^  p.  37.  concludes  all  visible 
objects  vhatsoerer  to  be  bounded  and  circumscribed  by  the  ttraight 
iime  and  tke  cireuUr  time  with  their  different  combinations  and 
variaiiotu.  He  observes,  that  straight  lines  vary  only  in  length, 
and  therefore  are  least  ornamental ;  that  curves,  as  they  can  be 
varied  in  their  degrves  of  curvature,  as  well  as  in  their  lengths^  be- 
gin to  be  ornamental ;  that  straight  and  curved  lines  joined  vary 
woan  than  curvea  akme^  and  become  somewhat  more  ornamental ; 
but  that  the  waving  Une^  or  line  of  beauty,  varying  still  more,  being 
composed  of  two  curves  contrasted,  becomes  graceful,  and  leads  the 
eye  in  a  pleasing  manner  along  the  '*  continuity  of  its  variety."  He 
•fterwanls  (p.  60.)  exemplifies  this,  and  supposes  a  small  wire  that 
has  lost  its  spring,  and  so  will  retain  every  snape  it  is  twisted  into, 
to  be  holdfast  to  the  outside  of  the  hip  of  an  anatomical  figure,  and 
thence  made  to  descend  the  other  si(k  of  the  femur  obliquely  over 
the  calf  of  the  leg  down  to  the  outer  anlde,  all  the  while  pressed  so 
ckMely  as  to  touch  and  conform  itself  to  the  shape  of  every  muscle 
it  passes  over.  If  this  wire  be  then  taken  off  and  examined,  it  will 
be  found  that  the  uninterrupted  flowing  curve,  which  a  Uving  model 
might  have  given  to  it,  is  broken  into  many  distinct  and  sei>arate 
curves  by  the  sharp  indentures  it  has  reerived  at  those  points  where 
it  has  been  closely  pressed  in  between  the  muscles.  He  next  directs 
a  similar  wire  to  be  in  the  same  manner  twisted  round  the  same 
limb  of  a  living  subject,  or  of  a  fine  statue,  and  observes,  that  no 
aharp  indentations,  or  breaks,  will  attend  this  second  experiment ; 
that  the  changes  in  the  shape  of  the  wire  ore  ^;radual  and  imper- 
ceptible, and  that  **  the  eye  admires  it,  and  glides  easily  along  the 
varied  wavings  of  its  sweep."  Menga,  the  contemporary  of  Ilogarth, 
and  who  was  about  the  age  of  twenty-five  when  the  latter,  in  his 
fifty-sixth  year,  publinhed  the  Anaiytit  of  Beauty^  has  tbe  same 
ideas  convuyed  thirty  ^-ears  afterwords  in  the  more  puliKhed  language 
of  his  posthumous  editor,  the  Chevalier  d' Azara.  We  quote  the 
Italian  edition  of  1783,  vol.  ii.  p.  244.  Le  linee  rette  dehbonti  ctm- 
vertire  in  onHeggiale :  io  che  non  prrgiudichera  alia  forma  prineipalej 
ottervando  che  ie  porzioni  di  circo/o  tocchino  in  varj  punliy  dittanze, 
ed  efevaxioni  la  retiay  e  non  formino  niun  angofo^  ma  vadano  conti- 
fwamrnte  nitemando  h  concavity  e  le  convessiti.  Una  linea  ««l 
f^tta  t  la  piU  a  proposi/o  per  dar  grazia  ed  eleganza  at  contomo. 
Our  own  Flaxman  {Lecturet^  p.  177.)  gives  one  simple  instance  of 
opposition,  and  another  of  harmony,  iu  lines.  ^'  Two  equal  curves, 
■et  with  either  their  convex  or  concave  faces  to  each  other,  produce 
opposition ;  but  unite  two  curves  of  different  size  and  segment,  they 
will  produce  that  harmonious  line  termed  graceful  in  the  human 
figure.*'  It  is  to  be  remarket!  of  Michael  Angelo's  drawinc^,  that  it 
is  bold.  His  outlines  are  rounder  than  the  lines  of  RaffaelTe,  which 
have  more  repose  and  grace.  Rubens,  says  Mengs,  (p.  296  of  the 
volume  ju8^quoted,)  by  making  his  convex  lines  too  roimd,  produced 
Vulgar  and  heavy  forms.  Corregio  obtained  the  perfection  of  ele- 
gance and  lightness  by  a  proper  union  of  convex  with  concave  lines'; 
while  Caracci,  his  imitator,  departed  from  this  hs^py  equilibrium  by 
too  great  convexity. 

f  An  acqusuutance  with  Architecture  is  essential  to  the  Painter. 
**  Some  of  the  best  Painters  of  the  English  School,"  observes  a 
judicious  modem  critic,  himself  one  of  its  living  ornaments,  <' dis- 
cover a  deficiency  of  knowledge  in  architecture,  the  more  inexcus- 
able because  so  easily  supplied  :  but  the  prevalence  of  this  defect  is 
perhaps  most  glaringly  dispL-iycd  in  our  ^Yortraits.  Tlie  pillar  and 
the  curtain  shift  from  side  to  side  of  the  picture  in  clumsy  combina- 
tion, through  all  the  varieties  of  sameness,  exposing  nt  once  our 
deticieacy  of  other  materials  and  our  abuse  of  these.    The  works  of 


of  these  may  follow  eveiy  change  ot  posuioasBd 

'he  cascade  of  diagonai  forma  produced  by  the  «%■ 

folded  towaids  the  extrem&r.   (See  fig.  1^  A.) 

lescontain  the  principlei  of  all  fokl%  Iww  fK^ 


the  curved  lines  (in  landscape  and  in  architecture)  wlucfa  C 
occasionally  present  themselves,  may  be  bo  varied  by  ^ 
Perspective,  as  to  cooperate  essentially  towards  gncefiil 
expression.     The  folds  also  of  drapery  may  promote  the 
same  end,*  and  might  be  quoted  to  exemplify  the 

the  old  masters  show  how  assiduously  they  courted  tbe  assielsnce  eT 
this  ally,  and  what  they  thought  useful,  we  are  not  in  a  utusiioB  to 
disregard.  Poussin  and  Paid  Veronese  were  prodigal  of  thijr 
architectural  knowledge,  and  often  communieated  an  air  of  mandl- 
eence  to  their  compositions,  which  raised  the  character  of  the  wifid 
by  the  dignity  of  the  scene.**     Elememit  ofAri,  pu  90.  note. 

*  Among  the  valuable  Lectures  of  Flaxman  is  one  on  the  sabjed 
of  drapery,  which  the  student  of  Outline  will  do  well  to  stndy  dS» 
gently.  The  Lecturer  divides  the  mechamcal  stnicture  of  dnpani 
as  caused  by  the  simple  lines  of  their  fold%  into  lat.  7k  pnjimt 
cuicarfo/d,  hanging  from  one  point  (Plate  iii.  fig.  18.)  2dly.  Ikt 
9Mceemom  of  diagonal  foidt^  falling  Orom  each  other  ^*"g^f  fiaa 
two  points,  and  which  may  be  varied  to  a  beautiful  infinity;  (ulris 
iii.  6g.  19.)  for  example,  fslliog  from  the  two  pointe  of  the  shonin 
in  the  hollow  of  the  hack ;  or  from  the  two  ehouldeis  over  tbe|B»- 
jection  of  the  breast  and  abdomen;  fisUing  from  one  ehoukkr,  Md 
from  the  bwer  arm  making  the  principal  loids  below  the  dba. 
And  agun,  each  of  these  may  follow  eveiy  change  of  positioasBd 

motion.    3dly.  The  t         '  - .     -     - 

when  diagonally  fol 
These  three  classes  contain  t 

duced,  in  all  garments  and  draperies.  Diapery,  like  all  ethv 
bodies,  is  subject  to  the  laws  of  gravity  and  motion  by  whidi  it  ii 
a^cted  according  to  its  lightness  or  weight,  if  rength  or  veikaa% 
the  repose  or  action  of  the  wearer,  and  the  force  sf  wind;  ill 
afiiBcted  by  these  causes,  simply  or  complexly,  as  it  mqrbtadsd  oe 
by  their  se^iarate  or  united  force.  The  moet  eimpla  Anns  afdnqiay 
are  produced  by  the  weight  of  the  cloth  itself  aa  it  kai^  iioai  tM 
most  projecting  points  of  the  figure,  and  resembhs  a  yoiatod  iidi 
reversed.  A  succession  of  such  folds,  broken  into  vsneue  Vengtti^ 
and  opposed  in  their  diagonal  faaoM,  are  among  the  bsUsSt  mi 
most  beautiful  effects  of  drapery.  The  varieties  prodaeed  fna 
suspension  are  multiplied,  and  idtered  according  to  tbe  pdiaD  of 
the  figure  they  imss  over,  and  according  to  the  fininiii  or  thidcieM 
of  the  cloth.  If  a  garment,  such  as  the  Roman  tunic,  (in  form  n«sdj 
resembling  a  wagoner's  frock,)  be  confined  nmnd  tbe  wail  by  t 
girdle,  the  folds  will  be  of  the  inverted  arch  kind  aasiag  frntti 
shoulders;  and  lielow  the  ginlle  they  will  fisU  in  pcipsaiiaiv 
masses  of  folds  over  the  lower  limbs,  when  the  figure  is  not  is  ae* 
tion,  or  preparing  for  action.  The  sleeves,  if  ful^  will  bcgiairilh 
folds  falling  from  the  shoulders  before  and  behind,  hutthaefioUi 
will  be  wiilened  and  changed  into  cross  folds  at  tbe  bsod  of  tkt 
arm,  anil  contiuue  crossing  the  lower  arm,  more  or  less  disfEBBsOf 
to  its  termination  at  the  wrist.  The  folds  become  moce  or  £■  w 
gonolly  spiral  yVtf  171  tlie  bcnly  if  the  arm  is  turned  outward,  ladl^ 
ward  the  body  if  the  arm  is  turned  inward.  The  folds  oa  the  h«k 
of  the  lower  arm  owe  the  upper  portion  of  their  direction  to  bom 
with,  or  separation  from,  a  projecting  knobbed  fi»ld  at  the  dkv. 
The  same  principles  of  folding  on  the  arms  will  govern  all  covenopi 
from  the  fullest  and  most  redundant,  to  the  straightest  and  nwit  ex- 
actly fitted  to  tlie  limb.  Respecting  the  efi*ect  of  notiaB  apon 
dra|>ery,  as  soon  as  a  limb  is  moved  from  a  perpendiaUsr  intD  a 
horisontal  direction,  the  drapery  hanging  on  it  changes  the  fems  of 
its  fokls.  The  perpendicular  folds  bend  by  their  wei^  islto  a  cnnc, 
from  the  inijnilbe  of  motion,  or  change  from  a  perpraficebr  to  the 
inverted  arch:  the  strongest  portion  of  tbe  fold  depending  fram  the 
stronger  of  the  two  supiH)rteis,  whether  it  be  that  part  of  the  pcnaa 
which  is  in  rert  or  that  in  motion.  This  is  mutw  paiticulariy  srcn 
in  the  cloak  or  loose  upper  garment,  but  the  prinei|Je  is  rvidesi  ia 
all  drapery  worn  by  the  human  figure.  For  example,  the  losir 
portion  of  a  tunic  falls  in  perpemlicular  folds  from  the  givatcrt  \t^ 

{ection  in  front  of  the  figure,  and  becomes  curvt^  clinging  ia  iii 
ower  extremities  to  the  unmoved  k^g,  until  that  Hmb is  eetlimi^ 
when  the  same  change  is  produced  on  the  other  siile.  This  eflid 
is  still  more  evident  in  running,  when  the  curved  foMs  at  lastly 
come  horisontal,  at  right  angles  with  the  limbs.  Motion  of  At 
figure  affects  the  whole  mass  of  drapery  about  the  body ;  tbe  foUi 
are  most  interru|iited  and  broken  on  the  side  moved  in  shortest  ipifl^ 
as  the  airves  are  most  lengthened  on  the  side  moved  in  a  gRite 
extent,  and  they  are  twisted  most  diagonally  where  these  is  tbi 
greatest  jMwer  of  motion.  Upon  the  legs  the  folds  change  fhiB 
downright  to  long  curves,  in  walking  or  nmniog  altematfly  ai  oat 
leg  or  the  other  is  set  forward.  The  greater  quantity  of  folds  fisfo* 
rally  falls  in  the  hollow  8{mces,  and  in  quick  motion  the  heaviv 
portion  of  (olds  are  letlt  behind  the  figure  by  their  own  weight,  in  a 
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ercnoe  between  an  Outline,  of  abrupt  motion,  and  of 
feet  rest.  The  flutter  of  a  disordered  dress  placed 
m  the  fi^ire  of  Millou  s  person  ilicali on  of  Mtian* 
i%f^  described  as  a 


— ^—  pen*ive  Nun,  devout  ami  ptirej 
Sutler,  i)tt;atlfki.st^  anil  demuie, 

aid  effeclually  destroy  the  charm  of  her  pensivcneas, 
t  poet»  addressings  tliis  fair  creation  of  his  fancy,  de- 
«  her  to 


-  Iteep  her  wonted  state 


With  even  ati'f)  and  finipiia^  E*>t, 
And  icitik»  cottiiiik-rcmg  witk  the  stdeii 
Her  mpt  m\x\  ^ittijig  in  her  eyes, 

d  he  has  accordingly  clothed  her  as  becomes  her 
ceful,  solemn,  contemplative  character, 

<— in  robe  of  piireyt  ii^ain 

Howl n (J  with  miijcstic  trajn, 

And  table  Htole  of  Cyprus  lawn 

CH'er  her  decent  ihouldurs  drawa. 

't  is  impossible  to  conceive  the  outlines  of  this  robe 

*  divinest  melancholy"  as  having  tiny  abruptnesses, 
indeed  as  havini^  many  varieties  of  undulation.  The 
le,  which  the  Lexicon  of  Fucciolati,  under  the  word 
Iff,  defines  to  be  a  matronly  garment,  rv^ia  plicisqve 
mdan*^  would  doubtless  have  numerous  folds  descend- 
on   every   side   in   long   perpendicular  lines,   and 

inded  below  by  curves,  of  which  the  smoothness  and 
ularity  would,  in  our  present  example,  indicate  the 
lost  motion] ess  state  of  the  wearer,   **  forgetting  her- 

•  to  marble.- * 

[265.)  It  has  been  made  a  qnestion,  whether  beauty 
brm  and  fine  proportions*  are  essential  to  expression. 

fotud  ciifve,  frotn  the  point  on  which  they  are  supporter!. 
tly,  with  rt^gard  to  the  motion  of  drapery  independent  of  the 
rcr,  &ud  caused  by  wind,  of  which  the  eS^cts  are  more  teen  in 
IB  puts  of  the  garment  extended  Ley^^nd  the  outline  of  the  figure, 
iTve  the  efit'Cts  of  wind  on  flexible  and  fluent  bodies  in  general. 

wiad  blowing  on  water,  by  pressure  on  a  small  portion  of  the 
1  Denretti  f<m:ei  it  into  a  wave,  from  resistance  of  a  body  of 
Kr  oot  «flccted  by  the  wind,  on  the  other  side  of  it :  or  else  the 
A,  blowiag  obliquely  on  water,  is  resisted  by  the  mass  beneath 
1  the  Burface  i«  rui!it^d  into  a  wave,  which,  beniUng  over  the  wave 
TO  it,  falls  by  the  laws  of  gravitation  into  the  surface  agam. 
re  ii  a  propensity  to  the  same  forms  and  Bncce*raions  in  smoke, 
loiids  of  the  kky,  and  du«t  of  the  ground  driven  before  the  wind, 
from  the  tame  causes.  The  pt'ndaut,  or  f^trcanier,  hangini^  from 
top  of  anuiBlj  IN  «lriven  by  the  wind  in  the  same  direction,  and 
r  be  repeittented  by  the  %am*:  section  as  a  succession  of  waves  on 
water.  (Plate  si.  fig>3.)  Pro^ssive  movement  of  the  figure 
3g«  tbi  pcrpendicuhti  o(  falling  fold»  into  undulatiiins.  This 
lOie  evident  as  the  motion  beo^mes  quicker,.  But  the  wind  tuidu- 
I  all  drai)ericft ;  when  moderate  the  undulatioa  is  diigonal,  and 
a  violeotj  it  is  horizontah  For  further  acquaintance  with  this 
ect  consult  Da\'inci,  Trnitaia  detia  Pitturtt^  cap.  353 — 364  j  or  in 
editioi-1  of  Manzt,  p,  2G4 — 27\, 

The  fbllowtng  iiroportions  are  given  by  Watckt: — f'^ci  donc^ 
NftJ  d^r  FtirMf  que/quet  dctaiU  »ur  Iff  proporfiom  fui  en  donnernnt 
idit  a  ceuj  ([ui  ne  h*  connoissmi  pat  ct  yui  ont  pfu  de  notion* 
•ei  Ajet,  Qntmi  muc  artitiei  «**/§  ne  /m  contentenl  poa,  cetie 
mntioH  iounntru  Mamt  dontt^  au  profit  dc  Uur  tHMtfuclion,  paree* 
Ulan  iU  premdt&nt  cvxmime*^  it  toin  de  memrtr  iet  aMiifife$  fiomt 
kPpMst  HKMH^'ei  *mt  auexjutiti,  e/  de  let  comparer  avec  ia  nature 

49  ancaeMt  cnt  powr  tordwaire  domni  huit  $iie§  a  ieHrJt^nre*, 

que  fud^*une»  n*en  at^ent  que  trpt ;  maU  tan   divise  firdnuurt* 

4AtJSffmn  at  dije/kcfi,  mtM>ir  d^^puit  /ewmmei  de  la  titejmqu^it 

kmi€  4eM  pied*  de  ia  mamcre  qui  tuU, 

m  partie  qmi  t^eiend  dcpuis  /em»nmel  de  Iv  tS/e  Juifu^au /n>nt  ett 

'mneme  par  tie  de  ia/uce. 

m /ace  commence  a  la  nMiMMMce  dee  ckevenm  qm  mutt  iur  kframt 

mU  au  l^s  dm  mentom, 

ajaoetedtvtse  en  Irme  partiet  egalet. 

.  La  premiere  cantient  k  front ^ 


To  thfs  it  may  be  replied,  that  they  are  very  excellent  Of  Outline.: 
adjuncts  when  introduced  with  propriety,  though  many  '^-^ v***' 

2,  L.a  aretypfde  le  net, 

3.  Lit  (rottihne  ia  boueheel/e  mr»hii» 

Drpnig  le  ntmttmjuiqua  ia  fouette  ^j  «  trouvt  tntre  let  e/avi^ 
cule»f  on  compte  dettx  longueun  de  rtcz, 

De  la/osMHte,  qui  e»t  entre  let  eiatftcu/egj  au  bat  det  mammeilng 
tMefuce, 

Du  hat  det  mammeUft  ail  wow  Art/  ime  face*  On  ohiervt  fue 
tAp^lhn  n  In  meturr  tfun  nez  de  plut, 

Du  mmthnl  <wjr  partirt  nafureilet,  unrfaee,  VApolhn  a  encore 
dant  cetie  dimentitm  tin  nez  de  plitt, 

Des  parftPM  ftafureiiee  riir  dn§n«  du  ffenon^  tfvHM  /bffV.  On  oA>- 
trrve  fue  le  mtiiru  du  corps  de  lu  renm  Medicit  te  trouve  au  deuuM 
det  partirt  nnture/Us,  et  4Hiert  Durer  le  place  amti  darts  let  propor-' 
tion*^u*il  preterit  pom-  let  fttnmetj  ee  qu'approuve  de  Ptlet, 

Le  yenott  ttmtient  vme^  dnpi-ftice, 

Du  brat  de  ffemtu  au  ccmp  de  pted  deux  fiicem, 

Du  coup  de  pied  au  df*tout  tit  la  ptante  une  deati-faee, 

L'Aomme  itendnttl  let  brat,  eit  (ft  on  fe  meture  du  plus  iong  doigt 
de  h  main  droife  a  celui  de  la  main  gaaicJke)  autti  large  gu*il  eti  long* 
(Plate  iv.  fig  8,) 

Z>'««  ctfiS  df*  rfiftmmellet  A  t autre  deurfheei. 

Lot  du  brat  dit  humtrrus  tti  long  de  deux  fitees  depuit  fipmUe 
jusqu^au  bnut  du  coude, 

De  textrtmite  du  coude  A  la  premiere  naUtanee  du  petit  dmgt^  P<n 
appelie  cubttii«  avec  partie  de  la  ptmn^  contient  deux  facet. 

De  CemboUure  de  Tomoplate  a  h  fottette  (t entre  let  cfaviculet,  une 
face. 

Jifaut  obtcrver  que  ia  diffh'mre  qui  te  trottvera  entre  fa  largeur 
et  la  longueur  du  corpt  provient  de  ce  que  let  emboUuret  du  coude 
avee  rhumena^  et  de  ffutmerm  a^ec  tmnaplate^  emportent  tme  demi* 
facTf  inrtque  let  brae  tont  itendut^ 

Le  destout  du  pied  ett  la  nxiime  pcartie  de  la  figure* 

La  main  ett  ia  longueur  d'unefhse, 

Lepouce  ett  In  longueur  d^un  ner, 

Le  dedant  du  brat^  dtpuit  fendroii  eH  te  prend  te  muiele  qui  fait 
la  matnmeile^  appelie  ]^^ottAfjutqu*au  milieu  du  brat,  quatre  /en- 
gueurt  de  nez, 

Depuit  le  milieu  du  brat  Jutqu*lL  la  naittance  de  la  mainf  eimq 
longueurt  de  net, 

Le  plut  li/ng  doigt  du  pied  a  la  longyeirr  d*un  net. 

Let  deux  boutt  det  mammellet  et  la  fottette  d'entre  leg  elavicti/ea 
de  la  femme^font  un  triangle  equilateral  parfait. 

Article  de  M.  Watelet  tur  proportion,  Eneyclopfdie  Mithodiqutm 
Beaux  Artt, 

Tlie  Laws  of  Outline  being  common  to  Scidpturc  imd  to  Painting, 
the  following,  from  oiu-  own  Flaxmun,  wiU  be  found  no  less  UBeful 
than  those  of  the  above-named  celebrated  foreigoer. 

From  the  os  pubis  to  the  top  of  the  headj  on^half  the  length  of 
the  human  figure. 

From  the  same  point  to  tlie  K>le  of  the  foot,  tlie  other  half. 

From  the  acromion  of  the  scapida  to  the  bottom  of  the  inner 
nukie  there  are  three  equal  divisions.  1st.  From  the  acromion  to  the 
point  in  the  sj>inc  of  the  ilium,  from  which  the  rectus  and  sartorioos 
muscles  licgin.  "Sdly,  From  thence  to  the  top  of  the  patellA,  3dly, 
From  the  ttip  of  the  jtatella  to  the  bottom  of  the  umer  ankle. 

From  the  twttom  of  the  pubis  to  the  Ijottom  of  the  jjatelU  w  the 
same  length  as  from  the  bottom  of  tlie  patella  to  the  »ole  of  the  foot^ 
two  heads  each  j  but  we  must  ot)serve^  the  Ancienis  gem  rally  allowed 
half  A  nose  or  more  to  tlie  length  of  the  lower  limbs  exceeding  tho 
length  of  the  body  imd  bead. 

Breadth, 

Shoulders 2  hcadt . 

Loins  ,*... 1  hend  and  1  tio»e,  or  5  noses. 

AcffQtis  tht  hips  or  trochanlera  1  head  2,  nuties,  or  1  head  and  )* 

Depth. 

Chest , I  head  4  tnintd«s. 

Loins  mm^*f***  **  3  noiies  and  \, 
Glutiei  . « 1  head. 

Srfadfh  of  the  Thfgh, 

Thigh 3  ivoves. 

Calf  of  the  kg ,  2  no»e&. 

Foot ...«.«,  1  head  and  ^  of  a  nous  long. 

Length  of  the  Arm. 
Fromthetcipwfthchumerustutl  1'^  ■  n  1  •  '''h<»arm  1  head  and  4, 
From  the  bead  of  the  arm  to  tht  >  m  . . ,   1  head  and  ( 

4  c  :i 


560 


PAINTING. 


Biintin^.  Cases  might  be  named  in  which  they  would  destroy  the 
\^/^^  truth  and  spirit  of  an  historical  picture.  It  would  be  as 
absurd  to  adapt  the  features  of  the  Belvedere  Apollo  to 
the  head  of  Socrates  as  it  would  to  place  the  head  of  a 
dancing  &wn  upon  the  shoulders  of  Alcibiades.  But 
where  neither  History  nor  Tradition  have  confined  the 
Painter  to  a  given  set  of  features,  he  has  opportunity 
of  introducing  such  forms  and  proportions  as  un- 
questionably assist,  though  they  do  not  constitute  ex- 
pression. Gracefulness,  and  the  bodily  signs  or  move- 
ments of  intellectual  beauty,  are  much  more  various  than 
is  commonly  imagined.*     Their  number  defies  calcula- 


Breadtkm 

Upper  arm,  front  view 1  nose  and  ). 

Upper  arm,  vide  view 2  nosei. 

Lower  aim,  tbickeit  part 1  none  and  f . 

Wrirt  ....: 1  nose. 

The  female  figure  ahould  not  be  to  tall  as  the  male,  the  shoulders 
and  loins  should  be  narrower  and  the  hips  broailer.  The  proportioni 
of  the  Hercules  Famese  and  the  Torso  Belvedere,  are  nearly  one- 
fifth  more  in  breadth  than  those  of  other  statues ;  but  the  Ancients 
varied  the  proportions  according  to  the  character  and  ase  of  the 
person.  There  are  examples  of  the  Silenus  and  Hercules  also,  when 
he  partook  of  the  same  character,  extremely  dwarfish,  not  exceeding 
four  or  five  heads  in  height ;  and  there  are  examples  on  some  of  the 
Greek  vases  of  figures  nine  or  ten  heads  high.  Lecluret,  p.  30. 
The  reader  who  desires  an  extensive  examination  on  this  subject 
may  consult  a  publication  (dedicated  at  Milan,  1811,  to  Canova,) 
by  Giuseppe  Bossi,  and  entitled  Diicorso  dei/e  Opinioni  diUonardo 
da  Finci  intomo  alia  SymmHra  de*  Corpi  Umani. 

*  Tlie  featives  of  the  human  face,  together  with  the  forms  and 
poportions  of  the  bod^  and  limbs  are,  in  particular  Countries,  sub- 
ject to  certain  peculianties,  an  agreement  with  or  material  deviation 
from  which  constitutes  the  local  idea  of  beauty  or  deformity.  The 
sculptors  of  ancient  Greece  seem  to  have  diligently  observed  the 
forms  and  proportions  constituting  the  European  ideas  of  beaiity, 
and  upon  them  to  have  formed  their  statues.  A  slight  deviation 
from  these  measures,  by  tlie  predominancy  of  any  feahure,  consti- 
tutes what  is  called  character^  serving  to  distiugiush  the  owner 
thereof^  and  fix  the  idea  of  identity.  This  deviation  or  peculiarity 
ag}i:ravated,  forms  carictdura.  See  An  Euatf  <m  Cknmc  Painting 
iu  the  Antiquarian  Repertory ^  vol.  i.  p.  13,    By  F.  Grose,  F.  A.S. 

What  Mr.  Grose  here  aj^plies  to  identity  of  person  may  also  be 
affirmed  respecting  identity  of  expression.  There  are  portions  of 
the  figure,  the  outlines  of  which  are  more  or  less  adapted  for  ex- 
pressing peculiar  passions  and  sentiments,  or  peculiar  endowments 
of  the  muividual.  A  certain  part  of  the  face,  for  example,  must  be 
allowed  its  due  proportion  fur  the  play  of  certain  muscles  indicative 
of  certain  intellectual  or  animal  impressions  and  sympathies.  Some 
features  are  best  adapted  for  expressing  fear,  grief,  anger,  scorn,  or 
jealousy ;  some  for  laughter  and  uproarious  trmmnh ;  others  for  the 
serener  qualities  of  meditation,  of  tenderness,  of  esteem,  and  the 
peaceful  affections.  A  large  mouth  and  larc^  lower  jaw  indicate 
auimolity.  In  proportion,  therefore,  as  the  forehead  is  increased, 
the  comiMrative  size  of  the  lower  part  of  the  head  apinrars  dimi- 
nished and  auimality  less  indicated.  This  seems  a  good  and  suffi- 
cient reason  for  the  Greek  proportions.  The  lower  half  of  the 
face  could  not  be  diminished  without  evident  deformity,  since,  to  be 
human,  it  must  bear  a  certain  proportion  to  the  adjacent  neck  and 
shoulders.  It  remained,  therefore,  for  the  Greek  artibt,  as  his  only 
alternative,  to  increase  the  upper  portion  of  the  head,  preserving  at 
the  same  time  its  oval  form.  The  reader  on  this  subiect  will  tmd 
many  judicious  observations  in  Hogarth's  Essay  above  quoted, 
whicn,  thouj^h  below  criticism  in  regstfd  to  literary  merit,  contains 
much  practical  knowledge.  '*  The  Antinous,*'  says  he,  '<  being 
allowed  to  have  the  justest  proportion  possible,  let  us  see  what  a£ 
dition  upon  the  pnnciple  of  quantity  can  be  made  to  it  without 
taking  away,  at  the  same  time,  any  of  its  beauty.**  He  then  observes 
that  an  addition  of  dimensions  to  so  beautiful  a  head  would  deform 
it ;  to  the  hands  or  feet  would  be  gross  and  vulgar ;  to  the  length 
of  the  arms;  would  be  dangling  and  awkward ;  to  the  length  or 
breadth  of  the  body,  would  be  heavy  and  clumsy.  The  neck  alone 
and  the  inferior  extremities  remain,  to  which  he  finds  that  not  only 
certain  additions  may  be  admitted  without  a  disagreeable  effect ;  but 
that  a  greatness  or  dignity  (conspicuous  in  the  Apollo  Belvedere) 
may  be  given  to  an  alr«idy  graceful  human  form.  Much  more  may 
he  read  and  collected  on  the  same  subject  throughout  the  ingemous 


tion.  Their  forms  once  discovered  and  attained  may  be  Of 
measured  and  will  be  found  symmetrical.  But  they  are  ^ 
not  attainable,  that  is,  they  are  not  diseorcrable  by  role 
and  compass.  They  baffle  the  mere  copyisL*  Yet  wilb- 
out  them  all  that  Outline  can  do  is  mean,  insipid,  and 
powerless.  How  oflen  do  we  see,  in  living  subjedi^ 
limbs  of  fairest  proportion  that  betray  vulgarity  and 
awkward  unfitness  for  the  part  assigned  them ;  and  &en 
in  which,  though  worthy  to  have  been  modelled  in  a 
Grecian  mould,  it  pains  us  to  discover  no  intelligence. 
The  female  form,  above  all,  provided  femiuine  exprat- 
sion  be  wanting,  may  be  made  as  perfect  in  praportioot 
as  the  chisel  or  the  pencil  can  shape  it ;  but  the  subject 
will  not  be  beautiful,  as  far  as  intellectual  beanty  iseon* 
cerncd. 

(266.)  We  have  now  considered  the  animal  fiunelil 
with  respect  to  its  proportions,  and  their  general  apd-  "^ 
tude  for  characteristic  expression.     But  vre  must  not^^ 
quit  the  subject  of  Outline  without  remarking  likeviK  ^g^ 
upon  the  aptitude  of  animal  forms  for  the  various  modn  tmt 
of  progression  or  of  rest  peculiar  to  each.     We  need  ^'^ 
scarcely    exhort   the  student  to  this  deeply  inteceit* 
ing  study,  as  containing  the  most  indispensable  inS- 
ments  in  the  grammar  of  his  Art.     We  deaire  oar  !■- 
perfect  notice  of  it  to  be  regarded  as  only  poutinf  to 
the  arduous  road  which  his  perseverance  is  tosnnnouiit 
The  varieties  in  this  division  of  our  subjed  are  so 
numerous  and  complicated,  that  they  drive  bievitjrto 
despair,  and  bid  defiance  to  classificatiaB.    But  we 
confine  ourselves  to  the  twelve  following.    I.  Stnd- 
ing.     2.  Sitting,  kneeling,  or  reclining.    3.  Rising  ihxD 
a  seat  or  firom  a  recumbent  posture.     4.  Walking.    S. 
Running.     6.  Dancing  and  leaping.     7.  Climbin|:   6L 
Pulling  downwards,  upwards,  or  horizontallv.    9.  rak- 
ing in  three  similar  directions.     10.  Carrying  weigkbL 
11.  Throwing  any  weight     12.  Falling. 

(267.)  Previously  to  our  notice  of  these  particnliU 
it  will  be  necessary  to  refer  the  reader  to  our  pages  on 
Mechanics,  and  to  remind  him  that  within  every  sub- 
stance or  combination  of  substances,  such  as,  in  tkB 
present  instance,  any  animal  body,  there  is  a  poiit 
termed  the  centre  ofgravity^  round  which  all  the  puis 
of  a  body  balance  each  other,  and  through  which,  if  a 
plane  pass,  tlie  segments  on  each  side  will  be  of  equal 
weight.  With  this  point,  or  centre  of  g^vity,  once  su[h 
ported,  the  material  substance  remains  balanced  in  any 
position.  And  the  support  may  be  given  in  two  wayi^ 
either  1st,  by  sus])ending  the  substance  from  a  line  at- 
tached indifferently  to  any  part  of  it;  and  in  (hiscaset 
the  line  by  which  it  hangs  being  produced  downwards, 
will  contain  in  it  the  centre  of  gravity  (Mbchavicb, 
p.  34.  sec.  116.)  below  the  point  of  suspen^on.  Or» 
2dly,  the  support  may  be  given  by  a  prop  from  below. 


pages  of  Lavatcr,  the  contemporary  of  Hogarth,  who  ti  the  tioa 
the  latter  published  the  analysis,  was  in  his  twelfth  yev.  IW 
work  of  Lavater  coming  from  a  man  of  erudition  snd  rery  ciJliiih^ 
genius,  is  not  so  remarkable  as  the  analysis  of  Hogarth,  vfaib 
though  the  son  of  a  schoolmaster,  appears  to  have  been  as  ssU^ 
taught  as  Shakspcare  is  presumed  to  have  been  in  liltrit  kmtmm^ 
ribut. 

*  Reynolds  observes  of  Gainsborough,  that  he  was  certaiolf  apt 
indebted  for  grace  and  elegance  to  the  Flemish  School,  nor  indeed  t» 
any  School.  His  gracefulness  was  not  academical  or  anti(|iii^  M 
Kelected  by  himself  from  the  great  school  of  Nature.  And  them  an 
yet,  adds  Sir  Joshua,  a  thous^  graceful  modes  which  ore  nolfacr 
theirs  nor  his,  but  lie  open  in  the  multiplied  scenes  and  figuies  ef 
life  to  be  brought  out  by  skilful  and  faithful  observers.— AfM% 
vol  ii.  p.  162. 


•s^ 


in  which  case  the  line  of  the  sustaining  force  muKt  be 


ta-/  directeti  upwards,  (as  the  line  of  suspension  was  down- 
wards,) perpendicularly  to  ihe  horizon,  and  l>eiiig  pro- 
M     dyced,  will  contain   the  centre  af  gravity  ahote  the  fril- 
ls  CTum  or  sustaining  poinL* 

J,       It  is  also  to  be  recollected,  that  whatever  be   the 
3w    number  of  these  suspending  cords  affixed  to  the  given 

r  point  of  attachment,  or  whatever  the  number  of  sup- 
porting fulcra  at  a  point  under  the  incumbent  weight, 
a  perpendicular  line  through  the  centre  of  gravity  to 
the  point  of  suspension  above»  or  to  the  plane  of  the 
horizon  below,  will  always  express  the  direction  in 
which  the  several  suspending  or  sustaining  forces  must, 
to  secure  a  balance,  be  applied.  This  lific  of  dlrtdhn^ 
or  of  gravitation,  as  we  prefer  to  call  it,  must  fall  wilhin 
the  base  of  any  fignre,  that  w^ould  be  preserved  from 
the  fate  of  the  unstable  balance,  or  in  other  words, 
must  fall  within  the  line  or  lines  joining  the  several  points 
at  which  the  supporting  fulcra  or  props  rest  on  the 
ground.t 


I 


♦  The  former  of  these  twa  ramies  ii  called  the  stable  Imlance,  be- 
cause the  centre  of  gravity,  whatever  chatippeji  the  body  may  tiadvrgn, 
will  always  take  a  fiositton  of  stability  under  the  pint  of  Buspeti* 
lion.  Whereas,  in  the  second  mode,  (called  the  ini^laMe  balance,) 
th«  centre  of  gravity  will,  at  any  the  slip^htest  variation  iii  the  weight 
supported,  remove  from  its  place  above  \\i/t  point  (Tappni,  and  descend 
to  Uke  the  lowest  position, 

f  Let  us  siinrey  the  htiman  structure  architecturally.  We  see 
two  piUsTS,  each  su[ip<>rted  ujion  threo  axche*,  and  above  each 
pillftr  m  beam  attached  liy  a  hmjrc^jointi  inanaji;eable  by  ropes  and 
puUies.  These  two  btjams,  at  tlieir  upper  end*,  are  placed  under 
two  arches,  which  imite  at  the  back  of  the  taiilding,  and  support  a 
lajge  column.  The  column  is  of  peculiar  workmanship,,  bdng 
capable  of  bending'  to  form  a  crane^  or  of  t^jing  turned  about  in 
wxnede^ee  like  a  revotvinfT  mast,  and  having  two  hanj^ng  towers 
■nipended  from  it,  the  lowermost  of  which  carries  at  ench  aide 
oiwa  projecting  timtiers,  which  like  the  yards  of  a  ship  (and 
move  particularly  the  mizen  gvLtf)  may  be  raised  or  df pressed  at 
pleasure.  From  this  mechanical  sketch  of  the  human  body,  the 
di£Ecu)lies  of  preserving  ccjuibbrium  in  a  fabric  so  camplicati'd  are 
mAnite^  In  the  instance  of  quadruiieds,  where  the  body  may  rest 
at  siting  at  its  fnlll  length,  upon  four  Ritpporting^  pillars,  there  ap- 
pears less  danger  of  a  fall.  But  In  Man,  with  an  erect  head  and 
trunk,  resting  one  end  upon  two  supports,  that  meastu'e  at  least  half 
hia  height,  and  upon  a  base  which,  when  he  trusts  (as  he  mtist 
contioually  do)  to  one  foot,  is  no  broader  than  oue-tentk  of  hia 
lieight,  a  fall  seems  itievitable. 

Sueh  a  view  of  zoological  architeclure,  if  we  may  so  phrnsc  it, 
ni&y  belp  the  observer  to  remember  universally  Uiat  each  limb  has 
itaiown  centre  of  [i^vifjr^  and  that  whether  it  is  moved  by^  or  is  a 
WfOfVfar  e«f  the  m^in  body  or  of  other  limbs,  it  will,  accordin)^  to  the 
positioti  of  its  own  centre  of  grairity]  l>e  more  or  less  easily  mana|^ 
able«  "  The  lUfferences  which  we  discern  in  the  muscles  of  the 
lower  txtremi^  twtween  Man  and  the  other  mammalia,  arise  out  of 
that  clurocto-istic  feature,  which  so  strikingly  di^ntinj^iithes  Man 
from  all  other  onmials,.  viz.  his  erect  stature,  la  order  to  enatile 
may  animal  lo  preserve  the  erect  po*jitioni  the  fullowing'  conditions 
mn  required :  1st,  That  the  parts  of  the  Wly  should  be  so  disposed 
aa  to  ailmit  of  being  maintained  with  ease  in  a  ntate  oreqiulibrium  ; 
Sdly,  that  the  muscles  should  have  sufficient  power  to  correct  th« 
diTiations  from  this  state  ;  3dly,  that  the  centre  of  ^avity  of  ihe 
wbole  body  should  fall  within  the  sp  lcc  occupied  by  the  feet  ^  and, 
lajstl/t  that  the  fei^t  themselves  should  have  a  broad  sttrface,  resting 
firasly  oo  the  ground,  and  should  admit  of  being,  in  a  manner,  fixed 
to  the  earfli.  All  these  circumstances  are  imited  in  the  necessary 
do^nn  in  Mao  only.  The  broader  the  surface  included  by  the  feet^ 
the  mote  securely  will  the  line  of  gravity  rt^t  within  that  surface. 
The  feet  of  Man  are  much  broader  than  those  of  any  animal,  and 
mdmit  of  bdoff  separated  mote  widely  from  euch  other.  The 
acmeM  of  th«  latter  prerogative  reside  in  the  superior  bre^idlh  of 
ibm  human  pelvis,  an.d  in  the  length  and  obbquity  of  the  neck  of 
iht  femiu-,  which,  by  throwing  the  body  of  the  bone  outwards,  dis- 
^t^ffa  it  from  tlw  hip'-joiut.  The  whole  (afMiiM^  meUiturtut,  and 
#aea  rest  on  the  groTuid  in  the  human  subject,  but  not  in  other 
nsiniais.  The  simits  and  the  bear  have  tlie  end  of  the  os  ealcis 
riJ4td  ff9m  the  surface ;  vliil«|  on  the  contiary,  it  projects  in  Man, 


(2CS.)  Another  circumstance  to  be  borne  in  mind  is,  Of  OulHat. 
that  in  lite  case  of  any  thing  added  to  the  weight  of  a  vj-^^_' 
bofly,  the  centre  of  gravity  varies  its  position  within  the 
combined  mass,  and  moves  towards  the  side  where  the 
addition  is  made.  Hence  it  happens,  that  the  centre  of 
gravity  in  the  human  subject  (as  in  all  animals)  varies 
accordinfr  to  the  size  and  form  of  the  bones,  and  the  de- 
gree of  fatness  or  leanness*  prevailing  in  any  particular 
part ;  also  according  to  the  addition  of  any  appended 
substance,  as  clothes,  armour,  burthens,  &c.  But  it  will 
commonly  be  found  in  or  near  the  acetabular  line.f  We 
proceed  to  take  each  case  in  the  order  proposed. 

and  its  prominent  portion  has  a  most  important  share  in  supporting 
the  back  of  the  fuot.  The  estciior  margin  of  the  foot  rests  chiefly 
on  the  ground  in  the  simiic,  which  circumstance  leaves  them  a  freer 
use  of  their  thumb  and  long  toes  in  seizing  the  branches  of  trees^ 
Ac, ;  and  renders  the  organ  so  much  the  less  adapted  to  support  the 
body  on  level  grotmd*  The  breadth  of  the  human  pelvis^  also, 
al£jirds  a  firm  ttasis  on  which  nil  the  superior  parts  rest  securely  ;  tho 
iume  part  is  so  narrow  in  other  antmab,  that  the  trunk  represents 
mx  inverted  pyramid  ;  and  there  must  consequently  be  great  diffi- 
culty in  maintaining  it  in  a  state  of  equitibrium,  if  it  were  possibla 
for  the  nnimal  to  assume  an  crtct  positioH'^  In  thoffe  instanoet  where 
the  |Tf  lv'i4  19  broader,  the  other  conditions  of  the  upright  stature  are 
abiient ;  the  bear,  however,  forms  an  exception  to  \\m  obf^ervation, 
and  admits  of  being  taught  to  stand  and  walk  erect,,  although  the 
posture  is  mantfeiktly  inconvenient  and  irksome  to  the  animal  Tho 
perpendicular  position  of  the  vedebrul  cohmin  under  the  centre  ot 
the  basis  cranii,  and  the  direction  of  the  eyes  and  mouth  forwards 
would  be  as  inconvenient  to  Mant  if  he  went  on  all  fours,  as  they 
are  well  adapted  to  his  erect  stature.  In  the  former  case  he  woula 
not  be  able  to  look  before  him ;  and  the  great  weight  of  the  head, 
with  the  comparative  weakness  of  the  extensor  muscles,  and  want  of 
the  ligamenhim  nucha;,  would  render  the  elefation  of  that  organ 
almost  impossible.  When  (quadrupeds  endeavoTir  to  support  thena* 
selves  on  the  hind  cxtremitjes,  as  for  instance,  for  the  purpose  of 
seizing  any  objects  with  the  foro  feet,  they  rather  sit  down  than 
a^nme  the  erect  position.  For  they  rest  on  the  thighs  as  well  as  on 
the  feet,  and  this  con  only  be  done  where  the  forepart  of  the  bo<Iy 
is  small,  as  in  tho  simin*,  the  squirrel,  ftc  ;  in  other  castas,  this 
animal  is  obligenl  also  to  support  itself  hj^  the  fore  feet,  as  in  th^ 
dog,  cat^  &c.  The  large  and  strong  tiil,  in  some  infltancea,  forms, 
as  it  were,  a  third  foot,  and  thereby  increases  the  stirface  for  sup- 
porting the  boflj,  as  in  the  kat]garoo  and  jerlioa.  Various  gradai- 
tions  may  be  observed  in  the  mammaliat  connecting  Man  lo  those 
animals  which  are  strictly  quad rtipcds.  The  siraiEP,  which  are  by 
no  means  calculated  for  the  erect  position,  are  not,  on  Ihe  other 
hand,  destined  like  the  proper  quadrupeds  to  go  on  all  fotirn.  They 
live  in  trees,  where  their  front  and  huider  extremities  are  both  em- 
ploved  in  climbing,  &c.*^  Blumenbach's  Manual  by  Lawreucej 
p.  309. 

•  In  corpulent  persons  it  has  a  tendencj''  forward,  which  oliligea 
them  to  throw  back  the  head  and  shoublers  and  upper  part  of  the 
spine  to  balance  the  obesity  in  front-  This  gives  a  canst'qtienlial 
air,  often  bordering  on  the  hidicrous,  to  fat  people.  On  the  con- 
tiary,  in  |>ersomt  Ijending  or  stooping  forwards,  tlwre  is  required  to 
balance  the  pmtrusion  of  the  wpper  pJtrl  of  the  tnink  a  proiwrtiojiate 
removal  backwards  of  the  nether  part  of  the  spine  and  loins.  la 
proof  of  thisj  let  the  reader  siind  with  hit  heels  close  to  a  wall,  an<I 
endeavour  to  make  aAyf.  Also  In  pernotis  stooping  sideways  io 
pick  up  any  thing,  thKrerhanging  of  the  head  and  arm  on  that 
side  must,  m  order  to  avoid  a  full,  be  counter|>oised  by  a  correspond- 
ing extension  on  the  other,  of  the  arm,  or  leg,  or  haunches.  Again, 
in  like  manner,  among  persons  with  a  weight  on  one  shoulder, 
their  centre  of  gniTity  bai  a  tendency  to  the  loaded  side,  and 
would  draw  the  line  of  gravitation  out  of  the  base,  but  for  the 
exertion  of  the  carrier,  who  incline-s  his  head  and  thgrax  prnportioa* 
ably  to  the  side  opposite. 

f  This  was  the  calculation  of  Borelli,  We  have  given  under 
Mechanics,  pa^jp  34.  sec.  116,  some  methf^ds  of  finding  by  experi- 
ment the  centre  of  gravity  in  any  substance.  If  the  substauo;  be 
successive fy  suspended  by  several  points  and  pierced  by  straight 
lines,  in  ench  case  ptssing,  in  a  verticjJ  direction,  through  the  jujint 
of  suspension,  it  would  be  found  that  however  numi'TOUS  tbuitt!  tines 
might  be  they  would  all  intersect  in  one  poiut^  which  would  be  the 
centre  of  gravity  of  the  body.  BorelH  ascertained  that  of  the 
human  body  by  one  of  the  methculs  we  have  given  r  namely,  by 
means  of  a* wedge  or  prism.     He  thus  explains  himself.    Eflcnt^ 
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^Funliii^.''      1.  First,  then,  to  consider  the  human  fi^ire  in  a 
^^yi^  /  standing  posture.     In  order  to  represent  a  balance,  there 
1.  Employ-  must  be  conceived  to  pass  through  the  centre  of  gravity, 
mentofUie  ^  vertical  plane  dividing  the  mass  to  be  supported  into 
S^n  t^o  «l"»l  portions.  (Art.  267.)     The  base  also  of  the 
itanding.     supporting  fulcra  beneath  must  receive  within  it  the  line 
of  direction  or  gravitation.     As  tlie  simplest  kind  of  ex- 
ample, let  us  suppose  a  figure  standing  perfectly  still, 
and  resting  equally  on  both  his  feet,  with  the  hands  and 
arms  pendent  on  each  side.     In  this  attitude  each  leg 
sustains  an  equal  weight,  impending  on  it  from  the 
body  ;  and  the  pit  of  the  sternum,  between  the  clavi- 
cular, hangs   perpendicularly  over  the  feet  in  a  line  of 
gravitation,  of  which  the  lower  extremity  touches  the 
ground  between  the  inner  ankles.     The  mesial  plane 
(Art,  226.)  contains  this  line,  and  will  bisect  vertically 
the  whole  frame  from  the  forehead  downwards.*     This, 
however,  is  not  the  ordinary  position  in  standing.     It 
requires  effort,  and  becomes  wearisome.     To  ease  the 
muscles,  the  centre  of  gravity  i^  removed  to  one  side  and 
placed  over  one  foot.t     For  this  purpose,  the  spine  of 
the  back  is  inflected  to  the  side  in  question,  and  conveys 
so  much  of  the  head  and  shoulders  over  the  supporting 
limb  as  will  be  necessary  to  balance  the  figure ;  which 
'  may  again  be  equally  divided,  as  before,  by  a  plane 
passing  through  the  centre  of  gravity,  though  not  now 
the  mesial  plane. t   This  is  the  easy,  unconstrained  posi- 

hnmime.  nudo  tuper  tahutam  planam  in  (Jut  medio  tuppotui  cuneum 
pritmalicutH  trianguiurevi  ad  fulcitndam  tabttiam  perprmdicu/ariter 
in  ejus  eemiro  gravitatia,  litte  tabula  quieMcebat  anfuiiibrata  qunties^ 
cungue  fu/cimrnlum  cunei  in  puncto  ejcittente  inter  nates  et  puhem 
hom'mii  tuper  tabulam  jaceniit,  pertingrbat,  Quare  centrum  gravi» 
iaiit  iUius  Aominis  in  i//o  situ  exittebat.  Pan  ima.  lib.  xviii.  JM 
Stathne  Aninudium,  prop.  134. 

*  First  of  all,  (to  begin  from  hulov,)  the  (^emellnR,  the  solaeus,  the 
tibialis  antieus,  the  peruoei,  the  flexors  of  the  tues,  (Ait.  256,)  toge- 
ther with  the  lumbricalei  aud  interossci  (Art  245)  pedis,  plant 
each  foot  firmly  on  the  ground.  Next,  each  leg  is  kept  steady  ia 
front  by  the  extensors  of  the  toos,  by  the  perooeus  tertius,  ami  ia 
some  decree  by  the  tibialis  anticia ;  (Art.  256  ;)  on  its  outside  each 
leg  is  hJId  up  by  the  jicronei  lonfvus  and  brevis,  (76.)  on  its  inside, 
by  the  tibialis  antieus  and  posticus;  (76.)  and  posteriorly  by  the 
^muUus  and  i»olxus,the  semitendiuosus,  and  the  flexures  loup.  (76.) 
Four  extensors  (Art.  2.')5)  strvtch  the  knee-joint,  partly  asiiistcd  by 
an  occasioned  flexor,  the  tensor  vagins  femoris.  (76.)  Next  above 
these  limbs,  the  balance  of  the  tnmk  upon  the  heads  of  the  femora 
is  to  be  maintained :  in  front,  by  the  sartorii,  the  n-cti,  the  psoa^ 
and  the  iliaci  interui ;  (Art.  2h\  ;)  pontoriorly  by  the  bicipites,  the 
semitendinosi,  and  semiraembranusi ;  (76.)  externally  by  the  glutei 
and  tensores  vajpnie  fumoris ;  (i6.)  and  internally  by  tne  pectinei, 
the  addudures  femoris,  and  the  graciles.  (76.)  Lastly,  to  keep  tlie 
vertebral  column  erect,  we  have  uumeruus  muscles  on  the  l)ack, 
{}isi.  253,)  which  greatly  exceed  in  power  those  in  frunt,  (Art.  252,) 
in  order  that  they  may  sustain  the  weight  of  the  thorax  and  abdomen 
Buspnded  upon  them.  In  old  age  they  lose  their  vigour,  the  back 
is  drawn  down  and  bended  forwards.  The  sacral  extremities,  io 
compensate  for  this,  are  thrown  back,  and  the  Jmees  inflected ;  until 
id  length  a  staff  becomes  a  necessary  suppoiP^The  same  observa- 
tion may  be  applied  to  the  equililjrium  of  the  head.  The  muscles  iot 
preventing  its  inclination  forwards  are  much  the  strongest 

f  The  muscles  are  nmch  fewer,  and  the  muscular  effort  consideT^ 
ably  less  for  standing  on  one  extremity  only  than  for  a  station  upon 
two.^  To  {urevent  the  supporting  limb  from  being  drawn  inwards^ 
(or  in  a  tibial  directkm,)  its  outward  muscles  are  strongly  contracted, 
as  long  as  the  centre  of  gravity  is  in  transitu  from  me  other  limb. 
The  leg  or  tibia  (of  the  supporting  limb)  is  accordingly  drawn  ont- 
wanls  by  the  peronei,  (Art  256,)  by  the  vastus  extemus,  and  also 
partly  by  the  rectus ;  (Art  255 ;)  while  the  weight  of  tlie  suneria-' 
cumbent  ihiIvis,  with  that  of  the  body  over  it,  are  transferretnalao 
outwards)  by  the  tensor  vagine  femoris  (Ait.  254)  and  the  glutei 
mediua  and  minor.  (^.)  Thoa  the  muscles  of  one  side  only  be 
come  thrown  into  action,  and  tlieir  power  is  simply  balanced  by  a 
jwrtion  of  the  weight  of  the  body  towards  the  other  side. 

J  Da  Vinci,  who  though  a  skilful  anatomist,  was  superior  to  all 
anatomical  display  ia  his  Art^  has  left  many  useful  rules  in  his 


tion  of  the  Antinous,  the  Venus  de  Medicis,  the  Her-  Of 
culcs  Farnese,  and  otliers  of  the  finest  sculptured  forms.*  >^ 

(2G9.)  2.  Sitting,  kneeling,  or  reclining.     The  only  ^  ^ 
difference  between  the  balance  here  to  be  represented  |^ 
and  that  already  described  is,  that  a  greater  number  of 
supports  arc  given  to  the  body.f 

A  sittinc:  po^Uire  may  be  varied  ad  infiniimm.X     Iti 

Treatise  on  Painting  respecting  the  equilibrium  of  the  buaaa  hodr. 
lie  divides  it  into  simj<le  and  comjiouud.  Simple  equilibrium  ■ 
exemplified  when  a  man  sustains  only  his  own  weig^.  In  tkia 
situation,  if  the  maa  ittretch  out  an  arm  or  botk  anna,  or  tlosp  fat- 
ward,  or  stand  erect,  supjiorting  his  body  oa  one  foot*  hit  ontn  of 
gravity  will  be  found  in  a  line  perpendicular  to  the  centre  of  thit 
foot  on  which  he  rests,  or,  if  lus  body  rents  equally  on  both  feet,  (hi 
centre  of  the  tnink  will  lie  perpendicuUrly  over  a  base  bae  joiaiag 
the  centres  of  the  two  feel  Compound  aqniHbriaiB  ka  iiiyisiw  ta 
be  that  of  a  man  carr)'ing  a  bunlen :  as,  fiiremnspls^  the  Hocuhi 
lifting  up  and  crushing  Antanis,  whera  an  equiTalent  to  tha  vngk^ 
of  Antffius  is  caused  by  throwing  back  the  upper  part  of  fha  body 
of  the  hero  behind  the  base  line  that  connects  bis  feet.  See  Tn^ 
lata  della  Pitturn,  cap.  2G3.  In  another  passage  beobvenrea,  thai  the 
weight  of  the  hand,  when  one  arm  is  extended,  has  the  effect  sf  a 
weight  at  the  end  of  a  steel-yard ;  and  that  to  preserve  an  eqnilw 
brhim  there  is  frequently  a  ni'cessity  of  raising  and  suspendiog  flit 
heel  on  the  opposite  stde,  which  thus  obiaina  a  eonntcrpoise  «fBia* 
lent  to  the  increased  Hvight  given  to  the  arm  and  band  hf  that 
extension,  cap.  .350.     See  aUtu  cap.  201—204  and  caa.  *2$L 

•  In  standing,  the  legs  naturally  relieve  each  ouer,  anl  tkn 
divide  the  labour  of  snpiM>rting  the  hodv.  A  jaded  hantviU  hi 
often  found  n'sting  the  whole  weight  of  his  bind  quaitcn  ipM  oat 
hind  leg.  while  the  i  it  her  lifted  and  inflected  haafps  ak  mt  ui 
at  litierty  to  recruit  itself.  The  weH-known  poaitiM  ef  a  saiditr 
standing  "  at  ease"  is  aflopted  upon  the  same  prindpia  d  atterna- 
tion,  wlkich  seems  to  |iervadc  corporeal  motions  gencnUy.  **  " 
in  his  Hudibras  thus  describes  the  mutual  goodnitt  1 
between  the  right  ami  left  leg : 

— — ^—  in  running,  every  pace 

Is  but  betweeu  two  legs  a  raee, 

In  which  Ixith  do  their  uttermoat 

To  get  before,  and  win  the  post  ; 

Tet  when  they're  at  their  race's  ends 

They're  still  as  kind  and  conatant  ftiradi. 

And  to  relieve  their  wearineaa, 

By  turns  give  one  anolAer  ease* 
We  may  here  add,  that  the  necessity  for  removiag  the 
gravity  in  these  cases  directly  over  the  supporting  limb  Bsy  bi 
easily  prove<l  by  any  person  attempting  to  stand  on  one  fisot  m& 
its  outer  ankle  touching  the  wall  of  a  room.  Siich  an  act  will  ha 
found  impracticable.  The  wall  is  in  the  way,  hindering  tbetB» 
mission  uf  the  centre  of  gravity  to  its  proper  {dace  over  thefiHliB 
question.  (See  second  note  to  Art.  268.) 

f  In  order  to  affunl  himself  at  any  time  an  example  cf  ai^ 
dining  posture,  the  student  need  only  aketch  a  figme  m  which  tkt 
weight  on  one  side  has  nut  been  counterpoised  by  an  equal  aiigM 
on  the  other;  a  figure,  consequently,  of  which  the  liaeof  dinetisaflr 
gravitation  falls  without  the  l>afle.  Then  on  the  aame  side  wicfa  thi 
line  of  gravitation,  and  still  further  without  the  hsusa,  let  hioi  plaoi 
some  new  fulcrum  or  support :  taking  care  that  a  line  dmn  fiva  ib 
point  of  contact  with  the  ground  to  the  points  of  contact  of  tbs  elbv 
fulcra,  shall  incUule  that  line  of  direction.  The  figure,  lor  CBn8ke,«f 
an  old  man  to  bo  drawn  leaning  ou  a  staff  would  b^dfonmaer  |b 
one  side,  having  no  strength  to  throw  ont  a  proper  cnnivaleat  te 
balancing  it  on  the  side  opposite.  Consequently, hia  atan  JansoMaiy 
to  his  support,  and  must  be  so  yAaced  as  that  lines  from  ita  point  eif 
contact  with  the  ground  drawn  to  each  of  his  feat  ahall  fiDns  a  bni 
to  include  the  lino  of  gravitation.  It  is  manifest  that  a  figure  I 
against  a  tree,  a  wall,  a  pillar,  &c.  muat  have  its  deaiga  or  c 
regulated  by  the  same  prmci])le.  The  draughtsman  most  ai 
crdHe  his  jud^^ont  to  express  the  due  proportion  of 
sustained  by  each  leg,  after  deducting  that  quantity  tnppoitad  fey 
the  additional  prop.  In  the  act  cf  kneeling  on  both  kacea,  the  hat 
of  gravitation  must  fall  between  them  unless  the  ahsns  or  toes  tooA 
the  ground,  in  which  case  it  may  fall  any  where  between  the  ftnon. 
If  only  one  knee  be  emploj-ed  for  supfXHl,  lines  drawn  from  it  ts 
the  foot  of  the  other  leg,  will  give  as  before,  the  base  of  the  figara 
But  if  the  hands  or  i-lhows  form  additional  props,  these  abo  ssnst 
be  reckoned  for,  and  lines  accordingly  drewn  to  form  a  ban  ia  thi 
manner  already  suggested. 

{In  the  sitting  ixwture,  observe  that  the  centre  of  gnvity  emf 
mon  to  the  whole  body  is  brought  near  to  the  base,  but  that  thi 
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simplest  outline  is  tfeot  of  a  child  refuting  almoRt  sdely 
^  on  the  OS  ischium,  with  its  legs  left  to  piny  at  liberty, 
suspended  from  the  ocelobiila,  and  with  its  trunk  and 
superior  extremities  suspended  from  the  vertebral  column. 
To  this  lively  subject  may  be  presented  a  contrast  fts 
apposite  as  elastic  childhood  is  to  infirm  and  rigid  a^  \ 
Bameiyi  the  case  of  Rittin^  in  an  elbow-chair,  with  one 
side  oi  the  body  or  both  supported  by  the  aid  of  the 
ossa  humeri,  while  the  lower  limbs,  by  alternate  inflec- 
tion or  extension  of  the  knees  and  feet,  lend  assistance 
to  the  torso.  Here  all  that  seems  material  to  the  re- 
presentation of  a  just  equilibrium,  is  that  the  chair  or 
seat  be  firmly  and  evenly  balanced,  and  not  in  the  posi- 
►  tion  repa^eiite<l  by  Hogarth  in  the  chairing  of  his  suc- 
eessful  candidate** 

(270.)  3.  Rising'  from  a  seat,  or  from  a  recumbent 
posture.  On  the  attitude  of  a  person  intending"  to  rise 
from  bis  knees.  Da  Vinci  observes,  {Traiiaio  ddla  Pit- 
iura^  cap.  237.)  that  his  first  effort  is  to  relie%e  one 
knee  by  removing'  his  weight  {or  superincumbent  cen- 
tre of  gravity)  entirely  over  to  the  other  knee.  The  leg 
at  liberty  having  then  no  weight  to  lift  but  its  own, 

»  raises  its  knee  without  difficulty,  and  plants  its  foot  upon 
the  fp^und.  This  operation  over,  the  man,  resting  bis 
hand  upon  the  elevated  knee,  litis  his  arm,  head,  and 
chest  towards  that  side,  and  thus  contrives  to  shift  his 
whole  wei|^ht  over  back  ag^ain  upon  the  firmly  planted 
foot.  On  this  foot  as  a  filler um,  and  by  means  of  its 
thigh-bone  as  a  leaver,  he  raises  himself.  His  body,  in 
rising,  draws  up  after  it  the  inflected  leg  which,  during 
the  ascent,  gradnally  extends  itself  till  it  stands  upright 
beside  Uie  other.!     The  student  will  see  that  by  giving 

centre  of  gravity  cotnnaou  to  the  hiiad»  trunki  and  upper  ixK^mbiirs, 
it  at  fotue  {xiiut  between  the  rcf^biis  of  the  atMbml^a  aud  thorax. 
The  line  of  diiectiou  theri^fore  from  iliis  point  must  fall  ivJtliiu  a  ba»e 
betw<^en  the  ona  i»chii,  else  the  tiuuk  to  h^  kept  fram  fiilUng  will 
require  to  be  vuiptfudtiil  by  the  action  uf  the  ntroni;  dt^rHal  aud  lum- 
ber inusclei  attached  to  the  back  i)f  thu  ilium,  whil^  that  botie  h 
Jiirpt  fteady  by  the  antagonizing  femoral  muiicleii  in  frout  {udi^d  hy 
the  weight  of  the  ft^mara  and  legs.  Ttdti  will  happen  during  an 
iofiectiun  of  tW  spine  sideways  or  backwards,  hut  not  rorwar<&,  in 
the  f»amu  dk^^««^,  imleM  in  adflition  tu  the  fulcra  of  the  ossa  ischii 
such  A  podion  of  the  femara  (aj  whiMi  the  s\ihject  is  seated  in  a 
chair)  h^  atbted  as  will  enlarge  the  base  sufficit^utly  to  inclino  the 
lin«  of  directiou.  Note  alsa«  tliat  in  stoopinj^  to  the  rij;;ht  or  left 
while  the  body  reiits  on  only  one  of  the  oasa  ii»chii,  a  Mmilor  balance 
mii*^t  be  effected,  as  iu  tlw  cnuse  of  iiitaadini^  upon  one  foot'  Tlie  only 
di£Eer«nce  iij  that  to  Ihii  cu£<f  the  Ivig  i^  au  toager  a  ^iupirortur,  but  is 
•.hfi^thor  a  hhrator.  If  the  tiitter  in  stoopin;;  bead  lii^  body  to  the 
ri^ht,  the  I«ifl  le^  must  be  Ktretched  pyup^T''  ■  -'i'  +' *>m'  "-<>  irid 
w%e€  vffwtf.    Itt  111  is  eMmplep  whserve  tliat  ■  -il 

to  hold  by  the  chair  or  seat,  which  would   i  nt 

Mw,  end  might  he  claiised  ai  a  modi ti cation  of  cUuibui^. 

•  la  tl\c  redmini^  p(»sture  of  the  cekbrat^'d  statue  calb'd  t»y  ♦=otne 

the  Dyini;  Uladiutor,  and  by  tome  the  Dyini^  Soldier  ht 

to  Atheojiof  the  victory  at  Maratlion.     (Plut,  rf-  ^- 

iwMi  vol.  iL  p,  347.)     The  iii^uro  is  •"■■.-'-i   i  ^   ,,,^   i-hiit 

ilkf  and  part  of  the  tibular  oide  ufllie  ri  t  ua  the  Ijody 

Mioirer  te  the  ri^^liit  this  ba>e  woutd  be  m  liace  the  line 

of  ditvctiun  fall)i  withnut  Hug  baie,  and   cousc^ucntly  tlie  trunk 

wouhi  come  ti>  the  ground  hut  for  the  right  arm,  which  bein^^  eic- 

led  to  the  ntcht  beyond  the  line  of  direction,  cn1arj^>a  the  base 

Ibrmt  a  eufiicient  prop  tor  the  body.     The  left  1e|i;  and  left  arm 

at  \he  «ame  time  extended  to  a  certain  def^ee,  and  form  a  coun- 

IcTjioiie  on  the  left  iiiiie  to  the  opposite  incluiation  of  the  liead  and 

Ihorajc     Obitrve  in  thin  itatue  an  example  of  our  remarks  (notes 

to  Alt.  24 i)  on  drawing  brealh*    The  ihoulders  of  the  wounih.*d 

nisa  are  raiited,  and  the  beat  poMition  chonen  for  receiving  air  during 

the  acctimvilatinn  of  blood  which  evidently  kee^m  flowing  within  him, 

and  muet  timninate  in  death. 

One  of  the  most  graceful  antique  tpecimens  of  a  recumbent  Bgur^ 
i«  among  the  Elgin  niaibles  ;  that  of  the  "  lliasas,"  called  by  some 
tlw*^  Theseus/* 

t  We  extract  the  following  from  Barcby,  On  Mtucular  M'ttiott, 


the  as5ii«itance  of  the  hands  or  of  other  additional  fulcra,  Of  Ootlifle. 
this  action  may   be  ^tiried  in  innumerahle  ways ;  and  '^^^v'-"^ 
that  the  botly  while  rising  from  any  recumbent  posture 
must  be  balanced  in  a  similar  matiner. 

(271,)  4,  Walking.     This  action,  in  the  human  sub- 4.  Walking* 
jecl,  is  the  transfer  of  the  line  of  gravitation  (Art,  267.) 
alternately  from  one   leg  to  the  other»  and  during^  the 
transfer  a  f^imultaneoiia  motion  forwards  propelling  the 
common  centre  of  gravity.*     In  this  prog  re  sbive  process 

p.  290.  '^  In  rising  from  a  chair,  the  centre  of  gravity  must  fall 
within  the  base  upon  which  wc  are  supported ;  and  therefore  tbil 
centre,  by  the  inclination  of  tho  body  or  otherwise,  must  be  brought 
to  tlie  base,  the  base  brought  to  the  centre  of  gravity,  at  both  made 
to  meet  by  mutual  approach.  Hence,  iu  naing  from  a  ohair  or 
lofa,  where  the  femur  and  tibia  were  at  right  ang[««,  thu  f««t  are 
drawn  back^  or  the  body  ia  thrown  forward^  before  we  can  nt^unjft 
the  erect  potiture.  In  the  changes  of  attitude  while  a  bon«  U  turning 
on  its  centre  of  motion,  tho  centre  itself  is  often  at  tht>  same  tiaie 
dL-scribin^  either  the  legizipnt  of  a  circle,  or  a  lino  compowd  of  the 
iwgmi'ots  of  circlcn.  Suppose  A  B  (plate  x.  fig.  2.)  represents  the 
foot,  BG  the  tibia»  CD  the  femur,  ami  D  E  trunk,  and  that  the 
three  lost  ai«  to  be  brought  by  the  action  of  their  mtucles  to  the 
perfiendicular  B  F*  so  that  B  C  shall  occupy  the  §ituation  of  B  O, 
C  D  the  iitiuitiga  of  6  I,  and  D  E  the  situation  of  1  F  ;  the  point  C 
on  the  ceatru  B  will  move  in  the  segment  C  G,  and  a»  C  is  changing 
its  flotation  in  C  &,  the  jhiiuI  1),  which  moves  rotind  llie  point  C  as 
its  centre,  will,  if  tlie  extensions  be  ngulariy  pt^rfurmed  in  the  aama 
tiaie,  de^icribe  such  a  curve  as  D  I ;  for  an  the  point  D  miigt  neeet- 
sanly  move  allautadj,  (upwarils,)  and  &temad,  (forwardji.)  in  order 
to  protinii'e  the  centre  of  gravity,  the  geuerul  direction  of  its  course 
miist  Ixi  known ;  and  if  C  G  be  divided  iuto  equal  partly  and  at 
each  of  the  divisions  a  circle  described  with  the  radius  C  D,  the 
points  in  I)  I  correstponding  iu  number  with  tlwj  points  in  C  G,  and 
at  e<jual  distances  in  tlie  btern^kl  (forward)  direction  will  each  be 
found  in  the  circumference  of  one  of  the  circles  deficril>ed  succes- 
lively  round  the  point  C  ai  it  passes  along  the  iegment  CG.  In 
like  maiUHiri  if  the  eittensioas  of  CD  and  DR  be  rvipilarly  per* 
formed  iu  the  same  time^  tho  point  K  will  describe  luch  a  cunre  ks 
E  F,  the  points  in  E  F  being  in  the  circumferences  of  the  several 
circles  successively  described  round  tho  point  D  as  it  moves  along 
the  curve  D  1." 

The  outhtitr  tlien  proceeds  to  observe  that  the  above  figure  eirplains 
also  how  the  rapid  extension  of  the  weTeral  joints  may  carry  the 
body  directly  upwards ;  the  motions  are  backward  and  forward  al- 
teruiitely,  but  all  uf  Ihem  upward.  If,  therefore,  the  backward  and 
fonsanl  mictions  Imj  made  to  balance  exactly  their  forces,  the  upward 
movement  only  will  remain.  On  ttie  other  hand^  if  the  respective 
motions  backward  and  forward  be  equal  in  force,  the  body  at  the 
same  tioM*  that  it  rises  will  have  an  inclination  forward  or  backward 
in  the  direction  of  the  prevailing  force.  (See  Mscuamics,  Campo* 
§ihom  and  RfSolutiOH  of  Forces,  sec.  19—27.) 

That  his  illuhtrations  might  be  less  complex,  Dr.  Barclay  suppoeefl 
for  the  while  the  vertebral  column  to  continue  iufleidble,  and  by  its 
extension  on  the  point  D  to  be  callable  of  forming;  a  straight  line 
with  the  femur  and  tibia.  On  this  Htippoiitiou,  it  a  force  were  ap* 
plied  to  the  |>oint  F,  it  would  press  directly  tlirough  the  medium  of 
ibe  tnmk  on  the  femur  and  tibia  to  the  [Kjiut  B.  ^  Hut/'  he  adds, 
^'  as  tlie  supposition  is  without  foundation  in  luiture,  and  m  no  two 
bones  are  ever  known  to  form  straight  lines,  or  to  be  united  hy 
parallel  surfaces  of  articulalion,  the  pressure  which  one  l«»ne  mukes 
upou  another  niusit  ahnys  be  oblique.  This  causes  Ihem  to  ttirti  ou 
their  cenires  of  rnqtioR,  and  as  their  centres  of  mofion  ure  movable, 
to  (H^se  the  pressure  guucially  and  suddenly  throujj^h  the  whole 
system*  and  thus  counteract  with  admirilJe  coiitrivauce  the  dangers 
of  concussion.  The  curves  D  I  and  E  F  are  merely  the  curves 
which  bones  tbjscribe  in  [tarficular  circurniituuceft.  \Xt\\\  the  assist* 
ixv.-        ■"  '  '  '  '    bunev,  if   i  '  -■   ^^^y  bo 

III  f  line  wh.ir  evident 

fr^.,..  .,,n^  ..„...,.».^  ^,.  ....  .....,-;,  which  has  il..  , .-  ~.  ^^^.-uwing  any 

line  straight  or  curved  Ihat  can  possibly  be  drawn.'* 

*■  The  firirt  motion  iu  tlie  stundiji^  %ure  throws  the  weight  on 
one  b§^.  Tlie  gravitating^  Une  fall«,  in  cuusequence,  from  the  gullet 
on  that  one  1«^,  tlw  shoulder  on  the  same  side  being  lowered^  the 
shoulder  on  the  opposite  fcide  rait^ed,  while  thi;  hip  itnd  kufe  ttink 
below  those  of  the  side  which  gup^sort;!  the  weif^ht.  Flaxnian'a  Lctw 
/uref  an  Sculpture^  \%  127.  But  ne  Mill  here  translate  from  BoreUi  a 
more  detailed  deso'ipiion.  At  fir^t  view,  say  a  thtN  venerable  and 
often  (|UOitBd  authority,  the  progressive  motion  in  Man  may  seem  to 
resemhlo   that  of  the  pair  of  compasses  BAG  (pUte  iv, fig,  4) 
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IPaintiiig.   the  arms  are  often  as  actively  employed  in  balancing,* 
as  the  legs  are  in  lifting  and  moving  the  body  onward8.t 

placed  erect  upon  llie  plane  of  the  horiion,  and  forming  in  that 
erect  position  the  isosceles  triangle  ABC.  Raise  the  foot  C  until 
the  line  of  gravitation  A  D  coiuciiles  with  A  B,  which  we  may  call 
the  line  of  support,  {Unta  innixionii,)  and  which  then  becomes  per- 
pendicular to  the  horizon.  Then  round  A  B  as  an  axis  kt  the  lunb 
A  C  describe  the  portion  of  a  cone  ACE.  Next,  having  pknted 
the  limb  A  C  in  E,  again  raise  the  compasses  until  A  K  becomes 
perpendicular  to  the  horizon.  Let  now  the  other  side  A  B  revolve, 
de«:ribing  the  arc  B  F,  and  in  this  way,  by  alternately  making  with 
one  limb  a  perpendicular  to  the  ground,  and  with  the  other  a  circvu 
Ur  movement,  a  sot t  of  progression  may  be  produced.  But  as  this 
mode  of  walking  would  have  beuu  eoually  unkightly  and  troublft- 
tome.  Nature  has  provided  for  the  macnine  of  the  human  frame  a 
plan  of  locomotion  much  easier  and  more  gracefid.  Let,  for  in- 
stance, the  f«ct  of  a  man,  standing,  form  at  the  points  where  they 
touch  the  groimd.  the  isosceles  triangle  A  B  C.  (Plate  iv.  fiff.  5.) 
To  change  him  from  this  fixed  state,  the  lever  or  column  of  the 
foremost  leg  A  B  is  made  to  revolve  round  a  centre  B  in  a  plane 
perpendicular  to  the  horizon,  while,  at  the  same  instaut,  the  entire 
frame  K  of  the  body  is  impelled  forward  in  the  direction  K.  These 
combined  movements  are  effected  as  follows.  "When  the  foot  L  C 
becomes  extended  by  the  action  of  the  solseus  muscle,  the  angle 
A  L  C  becomes  an  obtuse  angle,  and  since  the  apex  of  the  foot 
touches  the  ground  at  the  point  C,  the  length  of  the  whole  leg  and 
hip  is  increased  by  the  addition  of  C  L,  the  length  of  the  foot. 
During  this  process,  the  isosceles  triangle  above  described  alters  its 
form  and  b^omes  a  right4ingled  triangle  at  the  moment  when  the 
leg  A  B  stands  perpendicularly  on  the  horizontal  plane.  During 
this  well-known  movement  the  entire  frame  R  being  supported  uf 
two  feet  may  easily  be  made  so  far  to  incline  forwards,  as  that  tbie 
leg  A  B  may  form  a  perpendicuUr  support.  By  the  very  act  also  of 
extending  the  foot  and  the  consequent  elongation  oil  A  C,  the 
ground  receives  a  stroke  from  the  ap«ic  C  of  the  foot.  The  reaction 
arising  from  this  impulse  urges  the  machine  R  forward  in  the  direc- 
tion K,  just  as  a  barge  impelled  by  a  pole  in  the  hands  of  a  water- 
man is  separated  from  the  bank  of  a  nver.  The  impulse  above  de- 
scribed is  materially  assisted  by  a  slight  inclination  forwards  of  the 
head  and  thorax  towards  K.  By  this  movement  tho  centre  of 
gravity  of  tlie  whole  body,  and  consequently  the  line  of  gravitation, 
being  brought  outside  the  confines  of  the  foot  B  O,  exposes  the 
whole  to  the  risk  of  falling ;  and  thus,  by  the  law  of  gravitation, 
{aponte  w6f)  and  without  further  muscular  effort,  the  weight  of  the 
frame  R  will  be  made  to  change  its  place.  The  danger,  too,  of  fall- 
ing is  quickly  provided  against  by  raising  tho  foot  L  C,  and  trans- 
. fining  it  forwards  with  a  orisk  motion  to  K,  beyond  the  limits  of  the 
line  of  gravitation.  This  done,  the  l)ody  returns  to  the  station  of 
firmness  and  safety  in  which  it  was  originally  supported ;  and  by 
repeated  renewals  of  the  process  above  detailed,  is  maintained  in  a 
State  uf  progression.     De  Grtttu  Bipedum^  pars  Ima.  prop.  156. 

*  Da  Vinci  instances  the*  case  of  a  person  walking  on  a  rope, 
who  balances  himself  without  a  pole  by  means  of  his  extended 
arms,  cap.  19S.  Also  ace  cap.  202.  208.  350.  In  a  great  number  of 
anim.t1s,  observes  Dr.  Barclay^  that  length  of  neck  which  is  neces- 
sary for  procuring  their  foo<l,  is  regulailv  emplnyed  \>y  the  same 
animals  in  balancing  their  system :  and  even  the  most  careless 
observer  ma\'  have  seen  that  birds  employ  it  in  changing  tho  centre 
of  gravity  from  their  legs  towanis  their  wings,  or  from  their  wings 
towards  tlieir  legs,  accunling  as  tliey  choose  io  walk  or  fly.  p.  294. 
Butler  in  his  picture  of  Hudibras,  adlieres  with  ludicrous  accuracy 
to  the  laws  of  libration. 

His  back  or  ratlier  bnnlcu  showed' 
As  if  it  8tooj>ed  with  its  own  load, 
To  poise  which  equally  he  bore 
A  paunch  of  the  same  bulk  before, 
^Vhich  still  he  had  a  special  care 
To  keep  well  crammed  with  thrifty  fare,  ftc. 
f  This  is  the  duty  of  the  solieus  muscle  acting  by  its  tendon 
(tendo  Achillis)  upon  the  lever  of  the  foot.    We  nee<l  scarcely  re- 
mind the  reader  that  the  contracting  ^wwer  of  a  muscle  is  always 
nearest  to  that  part  of  it  termed  its  ongin,  and  furthest  from  that 
part  called  its  insertion :  nor  that  the  bones  are  acted  upon  by  the 
"  muscles  as  levers  are  by  a  given  mechanic  power.    Of  the  three 
•hjvers  (see  Mechanics,  sec.  138.  p.  43.)  examples  to  our  purpose 
■  may  be  easily  given.     1.  In  levers  of  the  first  kind,  (with  the  ful- 
crum between  the  iwwer  and  weight  as  in  the  application  of  a  crow- 
bar,) we  have  an  example  in  the  movement  of  the  head  forwards 
'  and  backwards  upon  the  first  of  the  cervical  vertebra*,  which  forms 
■-^he  fulcrum  or  centre  of  motion  on  either  side  of  which  the  mastoid 
*A>id  the  occipital  muscles  are  alternately  opposed  to  the  head's 


While  the  body  is  balanced  on  one  leg^,  the  other  id  pro-  Or( 
polled  by  contnictinjr  the  gemellus,  the  solsus,  the  lemi-  v* 
tendinosus,  the  tibialis  anticus,  and  the  tibialis  posticus. 
The  tibia  is,  at  the  same  moment,  raised  by  the  extenson 
of  Uie  knee  while  tlie  entire  leg^  is  lifted  and  extended  by 
the  psoas,  the  iliacus,  the  pectinseus,  the  triceps  adductor, 
the  sartorius,  and  tlie  gracilis,  aided  by  the  tensor  vaginc 
femoris.*  Obser\'e  also,  (Da  Vinci,  cap.  208. 295.  299.) 
that  in  proportion  to  the  speed  of  the  walker  bis  line  of 
direction  or  gravitation  will  be  found  to  fall  more  or  Icsi 
forward.  A  slow  pace  will  require  it  to  lie  yery  littk 
forward.  But  it  must  lie  considerably  forward  in  a  po- 
son  walking  swiftly  or  against  the  wind.t 

(272.)  5.  Running.    The  centre  of  gravityj  is  bcRS.lB 

weight  Another  example  is  seen  in  the  act  of  strttgUadqi  fli 
body,  or  lifting  it  up  after  having  inclined  it  focwardi  in  Bakny  i 
Low.  The  power  is  in  the  muscles  attached  to  the  os  Qinini the  fnlam 
is  in  the  pelvis,  (or  rather  the  fulcra  are  the  pointi  when  the  mbI^ 
Imhi  rest  on  the  bones  of  the  femora,)  and  the  wdgfat  ii  the  V|f« 
part  of  the  body  which  has  been  previously  inclined  fimmd.  1 
The  second  kind  of  lever  when  the  weight  u  between  the  fidoiB 
and  power  is  exemplified  in  the  act  of  standing  on  tntoe.  Tk 
power  is  in  the  muscle  (soloeus)  at  the  back  of  the  heeL  TliewcUi 
IS  that  of  the  body  over  the  arch  of  the  foot,  and  the  props  an  mi 
toes.  This  lever  is  also  constantly  employed  for  propettniflrtliefleabi 
of  gravity  in  running  or  walking.  It  ia  exemplified  in  um  ^gs  if 
bir&  and  in  the  hinder  legs  of  quadrupeda.  3.  The  tUnl  kind  of 
lever  with  the  power  between  the  prop  and  weight  ii  moit  ^^"'""^ 
It  is  shuwn  in  raising  a  weight  on  tlie  palm  of  tlie  hea^  And  bendn^ 
the  arm  at  the  elbow-joint.  The  power  of  the  hicm  nnKle  ads 
between  the  hand  and  elbow.  (Art  243, 244.)  Thn  kmd  ef  lent  il 
used  perpetually  in  the  limbs.  And  although,  of  the  Huee,  H  neon 
the  greatest  ex]«nse  of  power,  that  disadvantage  ii  conpenulBd 
by  the  additional  celerity  it  affords. 

*  If  we  conceive  the  left  leg  to  be  thni  rused  and  prapde^  C" 
that  of  an  infantry  soldier  preparing  to  marchj)  it  is  now  leidf  fa 
plant  itself  before  the  right  at  the  usual  intenral  of  a  fodTs  yKit, 
and  under  the  centre  of  gravity,  which  meanwhile  has  bsea  sipd 
forward  and  downward  by  the  psoa  and  the  iliad  intcnii,  in  OBa* 

1' unction  with  the  recti  and  obliqui  abdominis.  TTie  left  knn  ii 
lere  for  an  instant  slightly  inflected,  the  better  to  receive  tbe  b- 
cumbent  weight,  and  then  the  right  limb,  with  its  toes 


pressed  by  their  flexors  agiunst  the  ground,  proceed!  to  Rpnt^s 
similar  succession  of  movements  as  soon  as  the  left  leg  beeoiiaii 
its  turn  firmly  stationed. 

\  It  is  further  to  be  noticed,  thai  in  all  biped  •«iw»al«, 
men  or  birds,  a  remarkably  characteristic  depressoon  and 
tiou  take  place  on  the  side  to  wliich  the  supporting  limb 
while  on  the  opposite  side  we  see  a  coiresponding  eleratxon  woi 
elongation ;  the  humerus  raised,  the  hip  and  knee  lowered.   Iks 


they  are  brought  to  make  perpendiculars  with  the  boriioBi  i 
must  in  doing  so,  elevate  the  parts  immediately  above  them.  Di 
Vinci,  TratiQto  deita  Pittura,  cap.  195. 249,  268. 199. 

I  Hie  centre  of  gravity,  in  the  progression  of  the  hmnan  idlji^ 
may  be  compared  to  a  bull  shifted  alternately  from  one  hand  te  Ai 
other,  while  the  hand  that  is  to  receive  the  iMdl  keeps  eontianfc 
advancing.  In  liko  manner,  the  legs,  or  abdominal  eitieuiitie^  8r 
vance  alternately  in  pursuit  of  the  centre  of  sravity,  wrhidiaNyli 
said  to  be  handed  over  from  one  side  to  the  other,  end  wUdi  ■  |i^ 
portion  as  the  head  and  shoulders  incline  further  forward,  n^nM 
to  be  pursued  and  caught  up  with  the  greater  swiftness  and  jnmA 
tude  by  the  limb  below.  Care,  however,  muat  he  takei^  thift  m 
centre  of  gravity,  in  running,  [be  only  inclined  in  such  a  dindbs 
forwards,  that  the  suspended  foot  may  plant  itself  tkroanUtitf  safe 
it  in  order  to  pro^ssion.  Otherwise  there  will  be  the  ajpoaw 
of  either  staggenng  or  falling.  Let  the  student  never  nd  Ii  d^ 
serve  throughout  every  movement  or  posture  of  the  body  flit  tfa 
cur\-es  of  the  spinal  column  cooperate  with  the  flemre  e£  the  a^ 
porting  limb  or  limbs  to  balance  the  whole  system.  The  dungvcf 
position.  Dr.  Barclay  well  obser\'es,  are  never  accidental  etttdM,  W 
are  ulwuys  evidently  adaptetl  to  one  end,  ris.the  emiiUhrinm  of  Ai 
body.  This  accounts  for  the  serpentine  shape  ca  a  a  ill  linaril 
spine,  which  (viewed  from  Iwhind)  is  always,  1.  convex  from  At  ei 
coccyx  to  the  jimction  of  the  us  sacnim  with  the  ilia  ;  then  Sdlfi 
concave  from  thut  part  of  the  sucnim  upwards  to  near  the  tnie  nbi 
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ag.  thrown  considerably  more  foi^-ard  than  in  the  movement 
^k/  lost  described,  and  the  line  of  cavitation  falls  so  much 
beyond  Ihe  supporting:  foot,  that  an  immediate  fail 
would  ensue  but  for  the  rapid  approach  of  the  suspended 
limb  ;*  which  no  sooner  reaches  the  ground,  than  ai^imi- 


QmiIi  Sdlff  caorex  u  &r  as  the  neck ;  tbea,  4thly,  concaTe  affaia 
UQ  it  n^ach  the  atUii,  The  fir^t  of  these  Bpiaal  cun'Crs  (Ihut  of  the 
giicrum)  is  caused  by  thi*  spmal  column  prL*3ing  upon  the  upper 
esircmity  of  Ihi'  isacruiii,  and  at  its  other  t'xtrernity  by  ih«  forcu  of 
thv  gluteus  ina|,^us,  wbi]!')  its  middk  part  receives  a  ruundtfd  sha^ie 
from  the  resistance  of  the  ilia.  The  second  cnrve  is  causcNl  hy  ihe 
Imnbules  and  lon^tsimi  ckirsi  coasl&utly  ejuploycd  in  raisin)^ 
the  trunk  frum  the  horizontal  to  the  cr«et  posJtion,  as  well  an  in 
preventinj;  the  centre  of  gravity  from  getting  too  forward.  The 
lliiid  ciir\o  (that  of  the  thorax)  is  caused  hy  the  pressure  of  the 
'  and  ftboultkn,  tmd  the  m-ceitsity  for  throwing  them  back  to 
ptstaia  the  centre  of  gravity  which  lies  in  front  of  the  centre  of 
■KPlion*  Lastly^  the  curve  of  the  neck  is  caused  hy  its  dorsal 
les,  which  are  more  numerous  and  mote  |>owerfiil  than  those 
lilt  Had  the  spine  been  ulwiight,  the  centre  of  jcpravity  would, 
ity,  have  been  so  restricttd  in  its  ranjE^  backwiu-d  or  for- 
wmtdf  that  the  man  could  not  witli  stuadiness  have  Rupported  the 
trunk  of  his  body  on  its  sacral  extremities^  during  the  extenaion  of 
the  hip  and  the  kuee-joints»  II  is  Uie  duty  of  tlie  latter  and  of  the 
joint  at  Ihe  nnkle  to  cooperate  with  the  curvatures  of  the  vertebral 
column.  And  like  those  cun'fttures  the  joints  in  question  are  alter- 
tiafely  concave  and  convex.  Thus  an  extensive  range  of  movement 
ia  obtained,  and  a  ^eater  facility  in  bakncing.  Just  as  in  the  c^se 
of  a  rope-dancer,  who  walks  a  rope  with  greater  or  less  ease  accord- 
ing to  the  length  of  the  {]ole. 

Inths  Tertebral  column  of  quadru|>ed8  or  of  birds,  nothing'  is  io 
ha  fbund  bearing  resemblance  to  the  three  fir&t  named  of  these 
curvahirest  that  occupy  in  the  human  spint%  the  sacral,  lumbar,  aud 
thoracte  regions.  Since  animals  seldom  assume  the  ecect  posture, 
Hhtkt  mora  usual  centres  of  i^ravity  and  centres  of  motion  are  not 
Mftfiaffwl  ••  tn  the  human  suiuect.  Hence,  in  quadrupeds,  that  re- 
nwrkahle  diflSfrence  in  the  spinous  processes  of  their  movable  ver- 
tebrv.  In  Man  these  processes  all  incline  towards  the  sacrum. 
They  are  drawn  towards  one  particular  point  while  the  budy  pasj^es 
from  B  horisontal  to  an  erect  position,  or  they  are  balanced  upon 
that  point  by  the  muscular  force  of  the  upright  ligure.  Towmls 
that  point  accordingly^  the  first  of  the  spinous  processes  of  the 
sacnim  is  sometimes  directed  upnroidi.  In  qoadnipeds  a  diHerent 
appearance  of  the  spinous  processes  arises  from  the  same  cause. 
They  are  inclined  rcgidarly  (both  the  dorsal  and  lumbar)  to  a  jioint 
the  middle  of  Bie  spine — a  point  forming  the  comraon  centre 
between  the  two  extremities  of  the  trunk,  that  are  alter* 
faised  and  di'pressed  in  progressive  muiion.    The  muscles 

my  employed  in  producing  th-ese  mcli nations  are  the  latissimi, 
and  the  loni^ibsimi  dorsi,  the  sacrolumbales,  the  semispinalea,  and 
the  muttitidi  spinn.  The  three  first  draw  the  spinous  proces:^s  up- 
watd,  nr  towards  the  head  of  the  animal ',  the  two  last  draw  them 
4oirawcrdi  or  towards  its  sacrum. 

*  On  the  motion  of  quadrupeds  we  translate  as  follows  from 
BnoreUi,  pars  Ima.  de  irtcetsu  Quadrup^itum^  cap.  20.  prop.  16S.  A 
aotioUf  he  observes,  has  prevailed,  that  animals  move  forward  two 
feet  alternately  while  the  other  two  remain  at  rest,  in  a  way  resem- 
hlini;  the  walk  of  bipeds  \  who  support  themselve)i  on  one  limb 
dunng  the  advancement  of  the  othtrr.  Taking  this  for  granted,  the 
Andents  have  told  il%  that  qiuidrupeds,  in  standing,  make  on  a  plane 
Rufaee  the  quadrilateral  figuiv  A  B  C  D.  (Plate  vi.  fig.  5.)  They 
isight  tee  that  in  a  gallop,  (plate  vi.  fig.  4,)  the  fore  feet,  AB,  are 
lifbed  together,  aitd  together  moved  forwards,  while  at  the  same  time 
holh  the  hinder  fi:et,  C  D,  rest  upon  the  ground  E  F.  The  feet 
A  B  next  reach  the  pround,  when  insitanlly  afterwards  the  hinder 
Jegs  C  D,  are  lifted  in  their  turn,  and  together  moved  forward  to- 
wards A  B.  And  in  this  manner  the  quadrilateral  figure  A  B  C  D, 
hj  its  iQccessire  contractions  and  dilatations^  pi^rforms  what  in  horses 
md  dogi  we  term  cunning. 

In  the  action  of  tcaikin^^  however,  or  goin^  at  a  foaCt  pace,  it  is 
erldent  that  neither  the  two  anterior  limt>s  nor  the  two  posterior  are 
lifted  and  advanced  at  the  same  moment  They  are  moved  alter* 
nately.   When  A,  for  example,  is  advanced,  B  is  quiescent,  aod  rice 

rsl,  when  B  is  put  forward,  A  rests  on  the  ground  and  suppoitj 

\  hody.     But  it  is  not  e^pially  easy  to  distin^sh  what  may  be  the 

lier  or  movement  generally^  and  what  relation  the  mulions  of  the 
r  and  of  the  anterior  linihs  bear  to  one  another  ;  whether,  for 
cxAmple,  the  two  near  feet  A  and  D  move  together,  or  whether  A 
moves  at  the  same  time  with  C.  The  rapidity  of  the  movement  in 
liature,  would  make  this  a  matter  dlMcult  uf  decision.  PhilosophcrSi 

vol*.  V. 


lor  aid  is  agiiin  required  from  its  fellcpir.     To  walk  or  lo  Of  Outline: 

accordingly,  prepared  themselves  to  solve  the  question  by  reasoning 
as  fallows.  If  the  two  i^^i  A  and  D  (on  the  near  aide)  should  be 
raised  together  and  lifted  forward  at  the  same  time,  the  animal 
would  tninble  aud  come  to  the  ground  on  that  near  }«ide.  Therefore^ 
Bay  they,  it  must  Ml  and  to  reason  that  the  off  fore  foot  B  {desttr  Qn» 
ticus)  must  t>e  lilted  and  advanced  together  with  the  near  hind  foot 
0,  (fig.  5,)  that  so  those  feet  of  the  animal  which  arc  diametrically 
opposed  may  at  the  same  moment  be  togetlier  in  a  state  of  rest  or 
together  in  a  state  of  motion. 

I  am  surprist'd,  continues  this  learned  Naturalisl,  (hat  the  difficulty 
and  absitrdity  which  such  a  movement  involves,  have  escaped  obser- 
vation. They  grant  that  an  animal  in  motion  must  he  steadily 
balanced  li^^t  it  inhould  stagger  or  falL  And  this  is  given  as  ft  rea* 
sou  why  ihe  animal  cannot  move  at  the  some  time  the  feet  A  and 
D  ou  the  same  side ;  because  in  case  of  such  a  movement  the  centre 
of  gravity  of  the  oblong  bcwly,  and  consequently  its  line  of  gravita- 
tion, would  be  perpen<hcalarly  either  over  the  right  line  B  C,  where 
the  two  off  feet  form  the  support  of  the  body,  or  on  one  side  of  it  as 
towards  A  D,  in  which  latter  circumstance  the  animal  would  come 
down  on  that  side.  But  let  it  be  considered  that  when,  at  the  same 
time,  the  two  feet  B  and  D,  diametrically  opposed^  are  lifted  and 
proi*elled,  the  whole  incumbent  weight  of  the  animal  must  still  rest 
upun  the  two  feet  planted  on  the  ground;  in  which  case  the  line  of 
gravitation  will  fall  per^ndicularly,  not  over  a  wide  space,  (fpatium 
timplum,)  but  over  the  line  A  C.  The  animal  will  therefore  stageer 
and  vacillate  as  much  here  as  in  the  circumstances  hefoTB  dreaited, 
and  its  no^ition  be  equally  hazardous  or  unsteady.  Next  let  ut 
observe  the  arrangement  of  Ihe  feet  after  the  first  movement  has 
been  made:  after,  fur  example,  the  foot  B  has  been  transferred  to 
K,  and  the  foot  D  to  S.  The  two  near  feet  A  and  S  become  now 
contiguous  ;  while  K  and  C  on  the  oS'  side  are  as  remote  from  each 
other  as  possible,  so  that  the  four  feet  of  the  animal  lie  at  the  three 
angles  of  a  triangle^  of  which  the  base  K  C  is  (he  longest  side,  and 
A  B  the  shortest  altitude.  A  position  this  (or  from  any  thing  like 
firmnesft*  And  from  this  position,  after  moving  the  feet  C  and  A 
and  transplanting  them  to  1  and  V,  the  animal  would  return  to  its 
original  quadrangular  station  of  safety  I  S  V  K,  similar  to  A  B  C  D. 
The^e  altemate  positions  of  safety  and  of  peril  would  have  been  un- 
worthy the  wisdom  of  Nature  in  a  case  where  it  ii  easy  to  haTd 
avoided  them. 

The  author  then,  in  Ihe  proposition  next  following,  exphuns  thug 
the  mode  by  which  progression  takes  place  in  qtiadrupeds.  Let  the 
oblong  frame  of  tli*i  body  of  a  horse,  (plate  vi.  fig.  6,)  supported  on  its 
fotir  fulcra  or  legs>  (which  rest,  like  four  columns,  on  A,  B,  C,and  D, 
their  points  of  contact  with  the  ground,)  l)e  understood  to  cover  the 
four  angle*  of  a  quadrilateral  figure  or  rectangle.  The  line  of  gravi- 
tation will  fall  perpendicularly  upon  £,  near  the  centre  of  the 
quadrangle.  This  position  of  the  animal  will,  consequently,  be  th« 
firmest  |ios&ible. 

The  movement  forwards  commences  from  one  of  the  hinder  feet, 
suppose  C  ;  which  is,  in  this  example,  the  near  hind  foot,  and  which 
by  a  back-stroke,  or  powerful  pressure  backwards  against  the  ground, 
advances  forcibly  the  line  of  gravitation  from  E  to  G.  This  done, 
the  foot  B  is  suddenly  lifted  and  transferred  onward  as  far  as  H« 
This  transposition  is  easily  made,  because  the  line  of  gravitation  in 
the  first  instance  falls  within  the  triangle  A  B  D,  and  in  the  second 
it  falls  within  the  trapeiium  A  B  F  D.  In  the  former  case  it  is  sup- 
ported by  three,  and  in  the  latter  by  fuur  columns.  While  now  the 
three  feet  A  D  F  remain  planted  firmly  on  the  ground,  comprehend- 
ing within  their  three  points  of  contact  iiiKm  it  the  extremity  G  of  tho 
line  of  gravitation,  the  near  fore  fool  B  (flu/morprt  timMier)  is  next 
planted  on  H.  and  the  line  of  gravitation,  by  the  continuance  of  the 
impetus  before  received,  is  now  transfcrred  to  I,  namely,  to  the 
centre  of  Ihe  rhombus  A  H  F  D.  Thus  is  completed  the  progreaaivo 
impulse  on  the  near  side  by  means  of  the  two  near  legs ;  and  no 
sooner  is  it  completed  than'D,  the  off  hind  foot,  gives  in  its  turn  a 
push  or  back-stroke  to  the  ground,  and  advances,  as  weO  as  the  off 
fore  foot  A,  to  take  up  a  new  position. 

Wtmt  we  are  here  explaining,  continues  Borelli,  in  animats,  is  not 
a  movement  of  all  their  parts  at  once  urged  forward  with  an  equal 
velocity,  aotd  in  one  and  the  same  direction,  as  happens  in  the  act  of 
flying,  of  jumping,  or  of  vermicidar  progression,  {repiatio,^)  but  is 
rather  o  movement  resulting  frtun  the  transfer  of  the  weight  of  certain 
parts,  while  supjjorted  upon  other  parts  which  remain  at  rest,  so  that 
the  proyresaiw^  animal  may  be  said  to  advance  while  i/««<fii»y,(fla»i^— 
pfQ^editur.)  This  continued  supfioft,  aud  this  transfer  of  its  weight 
in  the  progression  of  the  animal  shauld  be  liable  to  no  shiflings  or  risk 
of  injurj%  mit  should  t>e  firm  and  bteadfast ;  ejected  by  a  sufficient 
muscidar  power  j  and  by  no  more  than  is  sufficient,  f.  r.  by  the  least 
possible  labour.  But  in  order  that  every  risk  of  falUng  may  be  pro- 
vided agiiinst,  there  is  a  necessity  that  the  uumUsr  of  props  or  sup* 
4  D 
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Fdaing;   stand  against  a  high  wind  requires  the  same  aort  of  in- 
^^^^f  clination  of  the  upper  portion  of  the  body.* 

(273.)  6.  Dancing  and  leaping.  A  hop  differs  little 
fircrni  a  leap,  except  in  being  performed  on  one  foot.    In 

porting  columns  Hhould  be  more  thaa  two;  and ihould  consist  of  fouTi 
or  at  least  of  thrse,  within  which  the  line  of  giavitation  (drawn  per- 
pendiciilarly  from  the  centre  of  gravity  in  the  body  of  the  animal) 
must  be  induded.  Ail  these  important  purposes  are  answered  in 
the  mode  of  pro^uion  above  detailed.  Moreover  the  movement 
of  the  entire  animal  frame  is  eauly  accomplished  in  the  manner 
stated ;  because  its  entire  weight  has  no  need  of  being  held  sus- 
pended or  lifted  from  the  ground.  The  onlv  weight  requiring  sus- 
pension is  that  of  the  one  limb  to  be  moved  and  advanced.  First 
of  all  the  centre  of  gravity  is  shifted  forward  by  an  impulse  pro- 
ceeding from  the  hind  foot;  an  impulse  not  attempted  by  either  of 
the  two  fure  feet,  because  pressure  from  either  of  these  upon  the 
ground  iu  front  would  drive  the  centre  of  gravity  backward  iniitead 
of  anteriorly ;  but  such  an  impulse  as  has  been  described  proceed- 
ing from  an  elongation  of  the  hind  leg,  acting  like  a  pole  in  the 
h^ds  of  a  watorman.  The  whole  animal  frame  through  this  eon^ 
trivance  is  impelled  forward  by  the  inflection  of  three  upright 
columns ;  just  as  any  vehicle  is  propelled  by  the  wheels  whidb  sup- 

S>xi  it.  Again,  observe,  that  in  the  suspension  of  the  hindn  loot 
rough  the  action  of  the  flexor  muscles  on  the  joints  required ;  and 
afterwards  in  the  advancement,  on  the  same  side  of  the  animal,  of 
its  fore  foot ;  the  advantages  of  Cotcility  and  speed  must  make  the 
necessity  of  such  a  mode  of  operation  ^uite  apparent. 

We  need  only  remark  on  the  foregom^  statement  of  this  acute 
lUlosopher,  th^  the  truth  of  his  system  is  very  plainly  distinguish- 
able in  the  mt/A  of  a  hone,  but  that  if  Borelli  ever  rode  out  with  hii 
patroness,  Christiua  of  Sweden,  and  that  they  put  their  horses  to  a 
troi,  he  must  have  observed  the  near  foot  C  (plato  vi.  fig.  6)  of  her 
Majeitty's  courser,  on  striking  the  ground,  so  immediately  fotiowed 
by  the  stroke  of  the  off  hind  foot  D,  as  to  give  the  appearance  of 
a  simidtaneous  impulse.  And  there  can  bo  no  doubt  that  in  a  quidc 
movement,  the  limb  D  is  on  its  way  to  take  up  a  new  position  before 
the  limb  B  has  reached  the  ground  at  U.  Consequently  in  repre- 
senting rapid  Mogression,  the  feet  diagonally  opposed  may  be 
shown  raised  off  the  grouud  together ;  although  the  foremost  of 
them  must,  accordinf^  to  Borelli,  be  always  nearest  the  ground  so  as 
to  striko  it  first.  This  position  of  the  quadruped  balanced  upon  two 
legs  is  undoubtedly^  unsteady,  and  would  never  take  place  in  pro- 
gressing sbwly,  as  in  walking.  But  during  a  brisk  trot  the  sus- 
pended limbs  (one  on  the  near,  the  other  on  the  off  side)  act  as 
nbrators,  and  form  an  equipoise  to  each  other,  which  is  so  momen- 
tary 08  never  to  be  hasardous  as  long  as  the  muscles  i^y  freely. 
Borelli  otlmits  that  the  muscles  in  bruik  action  have  greater  facility 
of  balancing  than  when  comparatively  quiescent  He  remarks  in 
another  place,  that  when  dogs  attempt  to  stand  on  their  hind  toes, 
(see  plato  vi.  fig.  8,)  or  horses  on  their  hind  hoofs,  they  speedily  come 
to  the  ground,  having  no  power  of  remaining  steady  in  an  erect 
position ;  but  they  have  power  of  walking  in  that  erect  numner,  be- 
cause in  the  course  of  locomotion  they  may  balance  a  vad//aiion  to- 
wardt  one  sidebif  an  opposite  leaning  touHtrde  the  other:  just  as  boys 
go  about,  and  even  run,  supported  by  stilts,  but  cannot  remain  quies- 
cent without  tumbling  immediately.  Book  i.  p.  173.  Horses  are 
sometimes  trained  (by  tying  their  near  or  their  off  legs  together)  to 
practise  a  kind  uf  ambling  trot  This  is  an  easy  pace  for  the 
rider,  but  is  not  natural  to  the  animaL  Perhaps  the  steed  of  her 
Majesty  of  Sweden  was  so  trained.  It  is  remarkable  that  the  pbde 
inBorelU*s  Work  represents  the  animal  supported  on  two  legs. 

*  In  running,  the  lumbar  vertebra:  aro  placed  as  in  stooping ;  the 
whole  spine  makes  an  angle  with  the  socropubic  line ;  (Art.  248  ;) 
the  recti  cruris,  the  j)S08b,  and  the  iliad  draw  the  trunk  forward  and 
incline  it  to  the  pelvis.'  The  femur  is,  at  the  same  time,  inflected  by 
the  psoe  and  ihaci ;  the  tibia  by  the  semitendinosus,  seraimembra- 
nosiis,  and  biceps;  also  the  foot  and  its  phalanges  are  inflected  and 
make  angles  with  the  metatarsal  bones  by  the  action  of  the  tibialis 
anticus,  bv  that  of  the  extensors  (great  and  small)  of  the  toes,  and 
by  that  of  the  extensor  of  the  great  toe.  This  bending  of  the  pha- 
langes is  indiq)ensable  to  running,  as  also  the  inclination  of  the 
tunk,  which  indination,  in  a  walk,  varies  from  a  stoop  to  the  np- 
light  posture,  but  in  running  is  continuaL  Bemark  ^^^  that  the 
centre  of  gravity  never  rests  during  the  race  for  an  instant,  but 
bounds  forward  m  alternate  undulatums  from  side  to  side,  varying 
its  situation  according  to  the  balance  of  the  figure  by  iU  thoracic 
extremities.  Observe  as  the  right  loot  strikes  the  ground  the  right 
shoulder  lowered,  the  right  arm  advanced  and  its  fore  arm  inflected  ; 
the  left  shoulder  raised,  the  left  arm  thrown  back,  and  its  fore  arm 
extended.  Beverse  these  positions  when  the  left  foot  strikes  the 
ground* 


both  actions  the  body  is  inclined  ferwaidi  or  sidewsyi,  a 
according  to  the  distance  as  well  as  according  to  the  dine>  >« 
tion  of  the  proposed  saltus  or  saltalio.  The  grreater  thai 
proposed  distance,*  the  greater  will  be  the  infic^on  of 
the  pelvic  extremities.  In  both  cases  also  there  is  aa 
inflection  of  the  ankle,  knee,  and  hip  joints  previous  Is 
the  sudden  extension  of  them  which  causes  the  spnng 
from  off  the  grround.t 

*  The  elasticity  of  the  cartilagiBoas  part  of  the  Ihiibs  is  cslsi 
forth  in  dancing  and  leaping  as  in  running,  and  ^iistinaniisiiBs  sH 
these  movements  from  the  more  delibents  proeess  of  walkiag.  The 
centre  of  gravity  in  those  more  lively  movements  is  no  kngsr  foi^ 
and  insensibly  transferred  from  tlie  right  to  the  left  sMi^  «r  sHt 
vend  ;  but  is  thrown  off  as  by  the  action  of  a  ipring^  with  a  jsi^ 
like  impetus,  which,  in  the  trot  of  q[uadnipeds,  is  vary  nrsiriMa 
The  fore  foot  in  trotting  reaches  the  gnmnd  with  such  mcs  ai  •• 
cites  reaction,  and  for  a  time  suspends  the  forward  iiioiiiinssl ;  bbA 
the  back-stroke  from  the  hind  leg  diagonally  opposite  takes  dkd^ 
and  again  with  a  sharp  jerk  propels  the  centre  of  gravity.  IW 
same  observation  applies  to  the  gallop,  during  whidi  no  sprmi 
reaction  is  caused  by  both  fore  legs  instead  of  ob%  i 
acted  by  the  propc^ing  impulse  of  both  the  hinder  Ui 

The  tiptoe  position  in  dancing  is  the  work  of  the  < 
256,)  together  with  the  tibialis  anticus,  (i6.}  while  the  ] 
turns  out  the  toes  and  points  them.    Dancing  i 
neous  exertion  of  a  |^at  number  of  muselea. 
and  superior  extremities  are  employed  in  balancing  the  figas  sad 
keeping  it  erect ;  those  of  the  leg  and  inftrior  cxtifmities  siedarfj 
employed  in  various  modifications  of  the  several  mnKnas  thst  haia 
been  particularized.    (Art.  254,  25fi,  256.) 


In  leading,  the  impetus,  says  Da  Vind,  (cap.  260.)  is  eeeoapesiid 
by  a  rapid  extension  of  the  body  immediately  emr  hovisg  bcos 
bent,  like  a  spnn^f  at  the  ioiuts  of  the  hia  1dnb%  sad  aaUa. 
During  this  extension  the  body  describes  an  obliqns  hasL  It  is  OB^ 
ried  by  one  force  upwards  and  by  another  forwards|  bikeesa  wUd^ 
two  fivces  it  moves  in  the  curve  of  a  large  aichy  sock  ss  wy  be 
seen  described  by  the  feet  of  the  person  leaping.  "  In  psepBiagts 
take  the  spring,  the  body  and  thighs  are  drawn  togelfasr.  Tbm 
muscles  of  the  leg  draw  up  the  heeC  so  that  the  figne  rate  sa  Iks 
ball  of  the  foot.  The  arms  are  thrown  back.  Tkey  as«l|fik» 
wings,  in  the  impulse.  When  the  figure  alight^  the  ems  SK  umk 
above  the  head,  and  the  centre  of  gravity"  (fine  of  jnavitatiaB)  "  is 
near  the  heels."  Flaxmon,  p.  128.  For  aocomplMhug  the  sssliMS 
above-named,  we  observe  that  the  solcu%  the  tibiafas  anticas  sai 
posticus,  and  the  penuuei,  (Ail  256,)  are  first  eaiployed  to  tigUn 
the  sole  of  the  foot.  The  extemiors  elevate  at  the  sane  tina  the 
phalanges  digitorum  pedis.  (/^.)  Then  follows  a  strong  pnipeDiB| 
impuhio  to  the  body  from  the  two  first-named  of  these  musdss.  As* 
last  of  all,  a  sudden  contraction  of  the  cruraei,  or  cruraleS)  (Art.  85S^ 
note,)  impels  the  femur  upwards;  and  a  similar  contraction  of  fts 

{^lutai,  the  semitendinosi,  and  the  bicipites  (Art.  254)  givaiasiB» 
or  upward  spring  to  the  pelvis. 

f  We  translate  as  follows  from  Borelli,  pars  ln>a./e  gaSs,  ynp 
172  and  173.  Let  A  B  G  (i>late  iv.  fig.  7)  represent  a  bssied 
bow  placed  in  an  erect  position  round  the  joint  (nodtu)  B,  andns^ 
ing  upon  the  ground  at  C.  Let  F  £  be  its  line  t^  grmvitaiiD^  ad 
let  it  be  suddenly  widened  by  the  contraction  of  the  eord  G  Q  H 
placed  at  its  outside  edge.  The  result  will  be  to  mwka  the  bow  ipiV 
from  the  grotuid.  The  bow  accordingly,  and  it«  centie  of  gnfi^ 
will  by  that  impetus  be  transplanted  from  the  ground  towaidss* 
(Compare  note  to  Art-  270.)  This  movement  is  no  other  thaafhi 
of  leaping,  to  illustrate  which  in  the  human  figure  i 


of  the  femora;   VD  of  the  legs';  and   DE   of  tha  ftet 
next,  ABE  (plate  iv.  fig.  6)  represent  the  frame  of  the  b 
body  standing  as  at  No.  1,  in  an  erect  poeturs,  wis.  with  Ihi 
bones   of  the   legs,   femora,  and  spine  r^^*»*«*^H  (as  nssri 
may  be)  in  a  ri^ht  line ;  as  so  many  pillan  one  ahova  the  i 
resting  perpendicukrly  on  the  ground  RS.    Hie  oon 
of  gravity  G  will  in  this  case  be  distant  from  tha 

length  of  the  lower  extremities.    Next  let  the  poetne  ] 

for  that  represented  in  No.  2,  where  the  sevecal  Joiiits at  BtCf 
and  D  are  bent  so  as  to  make  acute  nf»gTiys.  fiy  ^^  isMP 
tion  the  distance  G  £  of  the  centre  of  gravity  from  ttim  jnoaad  ■ 
lessened  by  about  the  length  of  a  leg;  or  by  only  one  half  ofSifuisiW 
distance  while  the  man  stood  erecL  If  during  this  position  a  ea» 
traction  be  suddenly  and  forcibly  made  (at  one  and  tlw  ssat  s^ 
slant)  of  the  glidai,  the  Tuti,  and  solsi  muscle%  tha  icfnlt  wiQte 
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(274,)  7.  dimbiiig.     This  atl  it ude  includes  both  the 

^  methods  stated  in  Art  267,  for  supporting  the  centre  of 
gravity.  The  superior  extremities  are  employed  in  sus- 
j>endin|^  ihc  body  ;  the  inferior,  in  their  ordinary  capacity 
of  fulcra,  or  sustaining  props,  beneath  it.  The  chief 
consideration  for  the  artist  is  to  give  (as  in  the  recum- 
bent posture.  Art,  ^69)  neither  more  nor  less  action  to 
the  muscles  of  any  limb  tiian  is  necessary  tor  the  work 
St  has  to  do,  but  to  divide  the  weight  naturally  and 
suitably  between  the  several  suspending  or  suslaimng 
limbs. 

8.  Pulling  downwards,  upwards,  or  horizontally.  In 
ibese  movements,  wherever  g^real  strength  is  required, 
the  arms  are  assisted  by  the  weight  of  the  body.  If  the 
pull  is  downwards  the  action  resembles  that  of  climhing^ 
mnd  the  body  is  placed  as  nearly  under  the  object  pulled 
as  is  practicable.  If  the  pull  is  made  either  upwards  or 
horizontally,  the  feet  are  if  possible  so  planted  as  that 
the  object  pulled  might  be  seen  by  the  figure  himself 
between  them.  The  horizontal  direction,  however,  does 
not  always  afford  to  the  feet  a  station  so  advantageous. 
They  are  therefore  brought  forward  m  nearly  in  the 
direction  of  the  object  m  the  nature  of  the  ground 
permitA** 

9.  Pushing  in  three  similar  directions.  The  available 
muscular  force  for  these  motions  being  upon  the  whole 
weaker  than  for  those  last  mentioned,  greater  effort  must 
be  exhibited  for  pushing  any  object  than  there  would  be 
fiar  pulling  one  of  the  same  weight. 

(275.)  10.  Carrying  any  weight.  **  The  centre  of 
ffravity,**  observes  Flaxman,  "is  the  centre  of  the  incum- 
bent  weight  falling  between  the  feet,  if  supported  by  both, 
cr  on  the  supporting  foot/*  By  the  **  incumbent 
weight**  must  be  understood  the  weight  of  the  body  of 
the  carrier  joined  to  that  of  fhe  burden.  It  is,  says  Da 
Vinci,  necessary  to  equilibrium  that  so  much  of  the 
weight  of  the  carrier^s  body  be  tbrown  on  tlie  side  oppo- 
aite  to  that  which  bears  the  burden  as  may  amount  to  a 
counterpoise  ;  consequently  the  line  of  direction  or  gra- 
vitation will  not  fall  from  a  point  in  the  centre  of  the 
burden,  unless  the  latter  be  considerable. t 

1 L  Throwing  any  weighty  or  striking.  To  either  of 
these  operations  the  lower  limbs  are  often  as  essential  as 
the  upper.  The  right  hand  is  generally  most  employed ; 
aiid»  iu  the  case  of  striking  or  of  throwing  any  tiling  in 
a  forward  direction  is  powerfully  assisted  by  the  left  leg 
and  foot,  which  must  be  advanced  in  the  direction  of  the 
blow.t  If,  however,  the  blow  be  given  backwards,  the 
longer  sweep  may  be  oblained  for  the  right  arm  by 
advanciug  the  right  foot     A  blow  forwards  with  the  led 

that  tfce  three  fco*t't  ABC,  BC  D,  and  CDE  wifl  cjcpand  with 
^ffeat  force.  Through  the  reaction  of  the  spround,  the  centre  6  of 
crtrit}'  will  be  impeUed  upwards  to  F.  Ana  becaiiM  this  movemeat 
IS  the  coosequ(nice  of  an  impetus,  which  acting  umifonnly  in  one 
ditection  cannot  cease  of  it»elf ;  therefore  it  will  of  ncce^ty  raise  the 
weight  of  the  man's  body  dear  of  contact  with  the  groundt  and  ouij 
it  upwards  with  a  spring  thiou^h  a  c(?rtain  ipocft  until  the  gra- 
dually increasing  power  of  gravity  equals  the  projectile  power.  From 
what  hat  been  said  above,  it  is  plain  that  three  bows  in  tlie  humaa 
subject  are  in  constant  ei;erci»e.  They  &re  not  put  into  action 
Ihrouf^  their  natural  hardnesv  or  elustiaty,  {matrnalt  dtiriiin  ei  iert' 
jiofi^,)  but  by  the  voluntary  action  of  the  extensor  musdea. 

•  Da  Vinci,  H^ffa  Piiturrtj  cap.  234, 235. 

f  ihtd.  cap.  20O.  2WJ,  207.  263.  350. 

i  ibid.  261 ,  2€2.  It  13  justJy  remarked  of  that  admirable  figure 
esUedtlie  Fighting  Gladintorr  or  Lesser  Ajax,  that  the  right  hand 
eould  not  strike  a  blow  while  the  right  leg  is  in  the  position  nrpre* 
■entixd  by  the  tculntor.  Tlie  left  arm^  on  the  contrary,  if  a  shield 
\  tipoti  it;^  is  admirably  placed  for  warding  off  a  fbt)ke,  aiid.  for 


hand  requires,  for  the  same  reason,  the  advancement  of  Of  Compel 
the  right  foot,  sitioo* 

12.  Falling.  In  order  to  represent  a  MWn^  ficr*ire»  ^— *v-*^ 
and  without  any  part  at  rest,  let  that  portion  of^it  which 
is  heaviest  be  seen  to  sink  most,  or  be  on  its  way  to  be 
lowest.  The  appearance  of  any  figure  previous  to  a  fall 
niay  be  easily  given  by  transgressioa  of  any  of  the  above 
rules  of  hbratton.* 


^otecting  any  iupposcd  object  beneath  it. 


We  have  now  bestowed  upon  the  details  of  Outline  so 
much  of  our  allotted  space,  as  leaves  us  incapable  of 
touching  otherwise  than  briefly  on  the  divisions  that  re- 
main of  the  subject  But  we  have  not  limits  for  a  per- 
fect Treatifie ;  and  we  prefer  being,  if  possible,  practically 
service&ble  on  one  or  two  essential  points,  to  the  likeli- 
hood of  bein^  superficial  upon  allt 

(276.)  ComiKWiition  is  that  exercise  of  the  Art  which  Compost- 
puU  iogetherX  the  materials  of  which  we  have  hitherto  *'on  &o  de- 
been  examining  some  individual  elements.  To  com  poi.  id  on  fi"^«lastc> 
belongs  not  only  thegroupingand  judicious  arrangement  ^^ntJjvanc^ 
of  outlines,  but  also  the  use  of  that  relief  and  force,  and  as,  well  m 
increasetl  power  of  expression  derived  to  outline  from  the  per- 
the   aids    of  chiaroRCuro   and   colouring.     Under  this  *°""¥^^  ^^ 
one  general  term,   Composition^  we  would   inchuleall  *^^^^ 
that  relates  to  the  formation  or  execution  of  a  picture; 
from  its  earliest  existence  in  the  fancy  of  its  author  to 
its  perfect  completion  upon  hts  canvass  ;§  all  that  can 

*  A  flying  fifs^re  \%  opposed  to  the  foregoing.  It  has  no  appa- 
rent supfiort,  yet  the  heariest  part  of  it  nJi«t  be  represented  rising  or 
mounling  upwards.  The  frescos  of  tho  Italian  fathers  of  Fainting 
exhibit  exam plet,  never  to  be  surpassed,  of  the  flyinjjf  figure, 

f  **  The  ijort-crayon/*  observes  Bir  Joshua  Reynolds,  oddtesBtng 
himself  \o  the  student*  of  1759,  "  oug^ht  to  bis  for  ever  in  yoiw  handi. 
Various  niethods  will  occur  to  you  by  which  facility  of  drawing  may 
be  acquired ^  I  would  particularly  rccommand  that  after  your  return 
from  the  academy,  (where  I  supposeyoiu' attendance  to  he  constant,) 
jou  would  endeavour  to  draw  tne  fijnxre  by  memory.  I  will  even 
venture  to  add,  that  by  perseverance  in  this  custom,  you  will  he  able 
to  draw  tho  human  fi^re  tolerably  correct,  with  as  little  t-fibrt  of 
llie  tnind  as  is  reqfjired  to  trace  with  a  pen  the  letters  of  the  alpha- 
bet."    Rfynoldsj  Horkt^  (Malonc's  8vo.  edition,)  vol.  L  p.  40* 

I  See  our  Lexieon  for  the  words  Coupon k  and  Compose.  AlfO 
Johnson*a^  Ihcliotmr^^  &lio  edition,  for  the  fifth  meanitig  of  the 
word  cnmpoMitien. 

h  Bar  Jon,  in  his  vocabulary  prefixed  to  Ms  Hitioire  Unwrrni  rtt, 
iatt/  atix  Artg,  8vo,  1765,  thus  defines  Invention  :  QuttUti  dipen* 
dante  dtt  ^^mt,  JS//c  trouvc  /«  chosea  que  h  compoMt/ion  arrttn^e, 
Du  Fresnoy  also  considers  invention  separately  from  comjwsitionj, 
and  calls  it  the  first  part  of  Painting.  Pictm^tt  prima  part  iwrcn- 
/*».  See  Beynotds,  W>r*t,  vol  iii-  p.  35.  Dry  den  in  his  parallel, 
in  the  same  Toliini(>,  p.  266,  between  Poetry  and  Painting,  says,  in- 
vention is  the  first  part  of,  and  absolutely  necessary  to  them  botli. 
Yet  no  rule  ever  was  or  cao  be  j^ven  how  to  compass  it.  A  hapu 
genius  is  the  gift  of  Nature-  How  to  impovc  it  many  books  can 
teach  us  \  how  to  obtam  it,  none.  That  nothing  can  be  done  with- 
out it  all  ngree.  7U  niki/  invitd  dice*  facietve  MinervA,  Without 
bventbn  a  Painter  is  but  a  copier,  and  a  Poet  but  a  plagiary  of 
others.  Under  this  head  of  invention,  he  adds,  is  placed  the  dispo- 
aition  of  the  work  to  put  all  things  in  a  beautiflil  order  and  har- 
mony, that  the  whole  may  be  of  a  piece.  The  comi>osition  of  the 
Painter  should  be  conformable  to  the  text  of  ancient  authors,  and 
to  the  custom  of  the  times.  And  this  is  exactly  the  same  in  Poetry, 
As  in  the  comjiosition  of  a  picture  (p.  258)  the  Painter  is  to  thke 
car*  that  nothing  enter  into  it  which  is  not  proper  or  convenient  to 
the  subject,  so,  Gkewise,  is  the  Poet  to  reject  all  inddents  which  are 
Coreign  to  his  Poem.  Str  Joshua  Reynolds,  at  p.  107,  gives  a 
IDOTB  practical  definition.  The  invention  of  a  Painter,  he  says,  <*  con- 
sists not  in  inventing  the  subject^  but  in  a  capacity  of  forming  in 
his  imaginatiun  the  subject  iu  a  manner  best  accommodated  io  lui 
Art,  though  wholly  IwrruwiMl  from  Poet»,  Historians^  or  popular 
tradition.  For  this  purjKMie  be  has  fVill  as  much  U  do,  and  perhafia 
more,  than  if  the  very  story  wa»  iovtmted  :  for  he  ia  bound  to  follow 
aie  ide^s  which  ha  hm  iwaived,  and  to  translate  them  (if  1  riiay  Mm 
the  e^pcea^ioa>  into  iiKyther  Art.  In  this  tuLuslation  the  Painter 'a 
4d2 
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Painting,  employ  his  powers  of  invention  and  imitation,  whether 
-^v**^  upon  combinations  selected  from  a  well-stored  mind,  or 
upon  objects  as  presented  immediately  to  his  eye.  This 
extended  view  of  composition  in  Painting  combines  a 
consideration  of  the  influence  it  is  designed  to  have  on 
the  spectator,  with  the  various  operations  of  the  Painter's 
own  head  and  hand  for  this  purpose  *  We  confine  our- 
selves at  the  same  time  to— ^^^^ 

invention  lie* ;  he  muit,  ina  manner,  recast  the  whole, and  model  it 
in  hie  own  imagination.     To  make  it  a  Painter's  nourishment,  it 
must  pass  through  a  Painter's  mind.    Having  recttved  an  idea  of 
the  nUhetic  and  grand  in  inicUed  ;  he  has  next  to  consider  how  to 
make  it  correspond  with  what  is  touching  and  awful  to  the  «y«, 
which  is  a  business  by  itself.  But  here  begins,  what  in  the  language 
of  Painters,  is  called  Invention,  which  includes  not  only  the  com- 
position,  or  the  puttmg  the  whole  together,  and  the  disposition  of 
evtfy  individual  part ;  but  likewise  the  management  of  the  back- 
inound,  the  effect  of  light  and  shadow,  and  the  attitude  of  every 
fieure  or  animal  that  is  introduced  or  makes  a  part  of  the  work.'* 
Fuseli,  in  his  third  Lecture,  p.  1 10,  adverts  to  a  question  whether  it 
be  within  the  artist's  province  or  not  to  find  or  to  combine  a  subject 
from  himself,  without  having  recourse  to  tradition  or  the  stores  of 
History  and  Poetw.  *  Why  not,  he  exclaims,  if  the  subject  be 
within  the  limits  of  Art  and  the  combinations  of  Nature ;  though 
it  should  have  escaped  observation  ?    In  his  fifth  Lecture  he  calls 
composition,  in  its  stricter  sense,   the  drester  of  invention:  and 
observes  that  composition  superintends  the  disposition  of  the  in* 
vented  materials.    Opie,  in  u.  65  of  his  Lectures,  the  successor  of 
Fuseli,  thus  expresses  himself  on  the  same  subject.    Invention  as  a 
general  power  depends  on  the  command  of  a  large  fund  of  ideas, 
and  an  mtuitive  readiness  of  associating  and  combining  them  in 
every  way  possible.    As  a  technical  power,  invention  consists  not  in 
composing  in  the  first  instance  the  story  to  be  represented,  but  in 
seising  at  once  on  the  peculiar  and  prominent  feature  of  tlie  subject ; 
placing  it  in  the  noblest  and  most  interesting  point  of  view  ;  taking 
m  all  that  belongs  to  the  time  and  place  chosen ;  discriminating 
the  characters;  entering  into  their  situation,  circumstances,  and 
relations ;  and  all  this  with  a  reference  at  the  same  time  to  the 
genius  and  powers  of  the  Art  by  which  they  are  to  be  embodied. 
The  author  of  the  ElemenU  of  Arty  p.  206,  has  a  note  to  the  follow- 
ing effect :  ^  The  conception  of  a  subject,  story,  or  plot ;  the  dis- 
covery  and  connection  of  such  events  and  circumstances  as  are 
best  calculated  to  convey  whatever  moral  the  Poet  and  the  Painter 
design  to  express,  must  be  consdered  the  first  and  hi<;he8t  effort  of 
invention.    From  this  point  the  Painter  and  the  Poet  start  in  dif- 
ferent directions ;  each  to  run  his  particular  career.    The  subject 
as  conceived  in  the  Painter's  mind  must  now  be  transferred  to  the 
material  upon  which  he  works,  and  such  an  arrangement  made  of 
the  figures  and  objects  connected  with  it,  as  may  be  most  judiciously 
adapted  to  strike  the  eye  and  the  mind  of  the  lieholder.   This  second 
operation  is  called  disposition  or  composition." 

The  reader  who  examines  and  compares  together  the  foregoing 
eminent  authorities,  cannot  but  be  struck  with  the  similitude  b^ 
tween  the  definitions  of  invention  and  of  composition.  He  will  see  that 
the  invention  of  a  picture  is  no  other  than  the  composition  of  it  in 
the  mind  before  being  transmitted  to  the  canvass  ;  and  that  what 
is  termed  by  some  the  composition  of  a  picture,  is  in  fact  that  very 
same  invention  or  mental  comjiosition  exhibited  aftcrwanis  to  the 
eye  under  appropriate  forms  and  colours.  By  making,  therefore, 
composition  the  generic  term,  and  including  under  it  the  two  pro- 
cesses ;  first,  of  the  Painter's  mind,  and  secondly,  of  his  pencil ; 
processes  which,  distinct  as  they  are,  ought  never  to  be  sejiarated, 
may  we  not  simplify  to  the  student  what  seems  to  have  admitted  of 
occasional  mystification  ?  There  does  not  appear  much  difficulty  in 
comprehending  that  a  selection  being  first  made  of  such  particulars 
as  are  proper  to  be  represented  by  the  Art,  is  next  to  be  followed  by 
a  selection  of  suitable  materials  and  modes  of  representation. 

*  Every  Art  that  addresses  itself  to  the  imagination  necessarily 
involves  three  considerations.  1.  Susceptibility  of  the  artist  to 
receive  from  Nature  and  from  education  impressions  of  beauty  and 
sublimity.  2.  Susceptibility  of  the  spectator,  reader,  or  auditor  to 
comprehend  and  sympathize  with  the  artist.  3.  Skill  in  the  artist 
in  the  selection  and  use  of  materials  for  exciting  that  susceptibility 
of  the  spectator,  reader,  or  auditor.  In  some  Arts,  as  in  Music,  or 
in  Dramatic  Poetr}',  a  fourth  consideration  is  important  to  success, 
namely ;  4.  Skill  in  the  performer  to  comprehend  and  execute  the 
work  of  his  composer.  Other  Arts,  as  Painting,  Sculpture,  Archi- 
tecture, &c.,  most  generally  unite  the  offices  of  composer  and  per- 
former in  ono  and  tne  same  individual.    Applying,  then,  the  three 


I.  The  representatiTe  powers  and  mora]  purposes  of  ore 
the  Art.  * 

II.  The  objects  to  be  represented.  ^"* 

III.  The  means,  rules,  or  modes  of  representatioiL 

first-named  particulars  to  the  theory  and  praetioe  of  Fsintiiig;  wt 
observe, 

1.  Respecting  the  suseeptibilities  icquintsfinr  flie  stodenl^  he  soapt 
to  succeed  in  uis  wduous  profession  answorto  a  descriptum  givm  m 
the  Lectures  of  a  Ute  celebrated  piofiMSor.  **  He  most  nfltbe  oiM;ri» 
has  mistaken  a  pretty  kind  of  imitative  monkey-talent  tat  smai; 
one  who  has  taken  up  the  Art  to  get  nd  of  what  he  thmks  a  «m 
vulgar  or  disagreeable  occupation— or  merely  <m  the  supposifioeef  . 
finding  an  easy  amusement:  bat  he  must  be  toefa  a  ooe  at  ii  hi* 
pelled  by  no  consideration  bat  a  real  uncooqoRable  psenkw  At 
excellence ;  one  who  undismayed  looks  all  diflfrnltiee  in  the  bm% 
to  whom  obstacles  are  a  stimulus ;  who  reeeivcs  fiie  ham.  iktk 
quendies  others— one  in  short,  who  is  prepared  to  sacrifice  fiai^ 
ease,  pleasure,  and  profit,  and  devote  his  entire  eelf  to  the  Ait* 
(Chiie,  Lectures,  p.  20,  21.) 

We  may  further  remark  that  to  the  imsrinatfon  off  a  Poi^tle 
Painter  ot  Histor}r  must  unite  a  peculiar  talent  lor  dramatis  m 
scenic  effect ;  a  nice  pereeptbn  and  ready  invenftioa  fisr  sodi  i» 
dents  as  are  termed  "  By-pla^"  in  the  phrmseology  off  the  itaga 
For  the  Painter  is  to  do  with  his  colours  what  the  actor  most  p«|^ 
tually  do  with  his  person,  namely,  express  by  actioiis,  look^  M 
gesture  alone  the  sense,  design,  and  spirit  of  his  auflwr.  ^  Whm 
an  incident  is  discovered  in  which  at  one  and  the  same  imluitB 
number  of  very  significant  actions,  or  else  one  simple  bonk  «f«> 
pression  can  be  prmlucedto  explain,  at  a  glaace^  the  stoiT:  ndiH 
incident  may  form  a  proper  subject  for  Pahitiiig  or  BoAfjbm,  h 
our  allusion,  however,  to  scenic  talent,  we  mean  a  sadi  h^gks 
degree  of  it  than  perhaps  theatrical  representatioa  oAmsdHib  o£ 
Sir  Joshua  Reynolds  (iVork;  voL  iL  p.  133)  obaafM  spia  'the 
necessity,**  in  theatrical  performances,  **  that  vnxj  ^Um%  sheeU  be 
raised  and  enlarged  beyond  its  natural  stale ;  tnrtfta  U  eftd 
may  come  home  to  the  spectator,  which  otherwiee  woridhskitm 
the  comparatively  extensive  space  of  the  theatre.  Hence  fte  ddi» 
berate  and  stately  step,  the  studied  grace  of  action,  wfaidi  Hnsto 
enlarge  the  dimensions  of  the  actor,  and  alone  to  fiU  the  itega^  All 
this,  thoug^h  right  and  proper  in  its  place,  would  appea  '  *  ' 
ridiculous  m  a  private  room,  {quid  enim  de/orwumt  fH 
vitam  transferre.)     We  have  no  idea  of  : 


subjects  for  the  student  in  Historical  Painting.  On  the  < 
join  heartily  in  the  opinion  of  the  lively  author  of  Elememlt  efM^ 
where  he  remarks,  that  the  "  taste  of  the  ,histnrifal  aitist  Ids  oAm 
receives  a  bias  which  materially  affects  the  conduct  and  cksiadBoC 
his  work.  He  finds  it  impossible  to  get  out  of  the  theatre,  he  c 
separate  in  liis  inui^nation  the  natural  situation  from  the  i 
exhibition,  nor  extricate  his  pencil  from  those  r ' 


extravagance,  which,  mingling  with  all  his  ooneeptioos,  pervfit  tks 
purity  of  his  Art,  and  destroy  the  simplicity  of  Nature.**  la  tlis 
same  note,  the  author,  alluding  to  the  French  School,  describes  the 
Gallican  critics  as  having  ''  lost  all  relish  for  the  plainer  &R  oC 
Pointing ;  and  once  accustomed  to  theatrical  luxories,  as  beg' 
to  think  the  unostentatious  dignity  of  Raffibelle  and  the  1 
School,  tame  and  inspid."  (p.  309.311.) 

2.  The  next  consideration  is,  how  far  spectaioit  psssesi  tks 
faculty  of  entering' into  the  meaning  of  the  artist,  aail  of  sjiopBr 
thizing  with  the  emotions  he  expresses.  Tliis  is  a  mosl  isiportant 
circumstance  to  every  aspirant  for  pictorial  fiune.  Ha  csaiM(t,he 
ought  not  to  be  dec^  to  pmise  from  his  contenipomrieL  To  be 
admired  he  must  choose  popular  subjects.  Yet  how  oAca  sasf 
he  monopolize  admiration  by  committing,  in  contradicfion  periofi 
to  his  own  judgment,  enormous  outrages  upon  truth  and  Natms! 
In  this  dilemma  he  must  frequently  tax  his  ingenuity  to  the  i 
and  must  select  the  least  absurd  among  popular  abi 
must  endeavour  to  put  himself  in  the  situation  of  the  i 
among  his  judges.  He  is  like  a  writer,  who,  for  the  i ,  _ 
judicious  readers,  is  expected  at  all  events  to  write  eommoa  soM^ 
and  to  use  language  that  is  intelligible ;  but  3^ that  his  readasaif 
be  kept  awake,  he  must  not  fail  to  interest  as  well  as  to  eoavioes 
them,  to  arrest  their  imaginations  as  well  as  lead  their  judgMOli 
and  to  appeal  effectually  to  their  sensibility. 

3.  With  regard  to  the  materials  for  exciting  the  soscepAibiliiy  of 
a  spectator,  it  is  proper  here  to  repeat  a  remark  made  by  the  Mit 
writers  on  Art,  that,  for  the  purposes  of  Painting,  a  sufficient  dccies 
of  verisimilitude  in  any  picture,  is  to  be  obtained  rather  by  ftitofiBl 
adherence  to  the  general  character  of  objects^  than  by  imarisi 
attention  to  details.  We  therefore  scarcely  need  to  say,  thst  ia 
using  the  terms  *<  Truth"  and  '<  Nature**  as  applied  to  Paintiag,  wt 
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^  Of  these  three  divisions^  the  first  relates  chiefly  to  the 
attracttoTis  of  Paintings  for  the  eye  or  mind  of  the  spec- 
tator ;  the  other  two  to  the  labours  and  the  judo^mcnt  of 
the  artist.  The  Kecond  regards  more  especially  his 
choice  of  materials  drawn  from  observation  of  Nature  : 
atid  the  third  is  connected  principally  with  such  methods 
of  pictorial  arrange meiit  as  result  from  exploring  with  cri- 
tical industry  the  works  of  other  hands,  and  combining 
their  experience  with  his  own, 
,  (*277.)  i.  The  first  of  these  particulars  demands  care- 
ful attention  and  in\'esfigatton  from  every  composer  in 
•»d  this,  or  indeed  in  any  Art,  We  have  here  only  room 
Y'  for  a  brief  caution  to  every  aspirant  after  mastery  in 
-  pictorial  composition  to  avoid  attempting  more  than  the 
linaitR  of  Painting  are  competent  to  attain.  If  his 
ultimate  ambition  be  to  instruct,  to  attract,  and  to 
amuse,  he  must  aim  first  of  all  to  be  intelligible.  In 
hid  choice  of  a  subject,  as  well  as  in  his  treatment  of  it, 
he  must  address  himself  to  the  prepossessions,  to  the 
habits  and  mind  of  his  spectator,*     Whoever  would 


do  not  raean  siieh  nn  imifiition  as  merely  ■erves  to  deceive  the  be- 
holder iDto  a  belief  that  it  is  no  imitation .  Nobody  in  his  senses 
urer  ezpecti  a  picture  to  Imj  the  thinj^  whicb  it  cannot  bi^,  the  thiu^ 
xeprcseated,  Thi*  would  be  liku  bolieving  Ketnble  to  be  the  real 
CorioUiLUS  I  Such  a  tranftiibHtantiation  no  old  remove  all  the  plea- 
au]^  which  the  mind  receiveM  from  tracing  a  resemblance,  and  fronn 
pursuing  the  infinitely  varied  associatiotii)  which  that  ccscmblanice 
calls  up.  But  by  attention  to  Truth  ami  Nature,  we  mean  absence 
of  aSectation  and  excessi  m  well  in  colouring  as  in  drawinu^  and 
an  accTirate  observance  of  those  delicate  jTradations  which  the  tints 
and  forma  and  shadows  of  Nature  imiversaUy  uufbld.  In  a  word, 
we  mean  m  chaste  and  Bcrapulous  adhere  nee  to  the  "  mode&tv  of 
Nature." 

*  "  Every  Art,**  sayi  Sir  Jo-ibua  Rej-nolds, "  like  our  own,  (vol  i. 
p.  225.)  has  Jlueiuating  ai  well  as  Jixed  princi^iles,  Ao  attentive 
iDquiry  into  the  difference  between  them  enables  us  to  determine 
how  far  we  are  iufluenced  by  custom  atid  habit,  and  what  is  fiied 
in  th«  nature  of  things*  To  disti aguish  how  much  has  solid  found- 
ation we  may  have  reconrflc  ta  the  same  proof  by  which  some  hold 
that  wit  ought  to  be  tried — whether  it  presen'es  itself  when  traas- 
Ixted.  The  wit  is  false  which  can  subsist  only  in  one  language : 
and  the  picture  which  pleases  only  one  age  or  nation^  owes  its  re« 
oept^ion  to  some  local  or  accidental  association  of  ideas."' 

Agreeably  to  this  doctrine  it  will  l>e  proper  for  every  artist  to 
make  himself  acquainted  with  the  nature  and  origin  of  those  con- 
ventional licenses  which  have  been  transmitted  from  one  Age  to 
another,  and  how  matij'  of  them  retain  their  hold  upon  his  isatrons 
and  admirers*  la  any  Art  which,  fwr  the  amu.sementf  or,  as  it  may 
b*,  instruction  of  mankind,  practises  upon  their  imaginationSp  it  must 
"be  always  important  to  ascertain,  how  far  the  parties  to  be  amused 
wdl  consent  to  enter  into  the  delusion  ;  how  much  of  the  improbable, 
or  of  the  marvellous  tliey  only  tolerate,  and  how  much  they  eagerly 
exjwcl  Something  mure,  it  is  evident,  must  be  i^nted  t*j  the  con- 
triver of  a  work  of  Art,  besidei*  our  good-natured  supposition,  that 
the  object  contrived  represent**  a  real  existence.  We  must  bo  pre- 
pared to  grant  likewise,  that  the  object  iw  employed  in  some  act,  or 
occupies  some  situation  which  we  consider,  or  have  been  taught  to 
consider  siti table  to  its  character,  ShakHpeare's  Witches  were,  in 
Shakspeare's  time,  considered  as  the  rejvresentiitioii  of  a  sort  of  beings 
actually  existing.  But  the  master  pencil  of  thtit  great  observer  of 
Nature  was  careful  io  represent  them  con&jrmably  to  the  prevailing 
fiction  of  the  fantitstic  pursuits  in  whictithosu  formidable  person;jges 
laid  and  were  believed  by  the  nurses  in  the  time  of  James  1., 


and  doubtless  by  King  Jamie  himself,  to  employ  themselves. 
The  nurseries  of  the  XlXth  century  seem  to  be  losing,  one  by  one, 
the  venerable  hobgoblins  which  supplied  such  fniitful  materials  for 
the  sublime  and  the  terrific  to  the  imagination  of  our  forefathers. 

Great  licenseB  were  permitted  to  the  early  schools,  and  l%ftve  been 
continued  more  or  less  to  their  succeeding  folluwers.  But  that 
these  liberties  are  becoming  less  and  less  endurubte  in  the  progress 
of  modern  society  may  bo  fairly  augured  from  some  extracts  which 
we  tjuote  from  vol.  iii.  p.  564  of  the  ManchrMier  DranMcnom.  Quo- 
tations from  the  same  paper  have  been  dispersed  in  almost  every 
periodical  notice  of  the  Arts,  since  its  pubHcation,  and  may  l)e  said 
lo  have  **  j»one  the  round'*  of  the  EncyclqiaHlias.  We  are  inclined 
ta  an  opinion  that  many  of  the  absurd  liceustc  there  exposed  arose 


obtain  the  power  of  impressing  his  contemporaries  will  Of  Comp^^ 
not  employ  obsolete  terms;  wiil  not  adapt  the  language      sition,^ 

'  -- V— y^ 

not  merely  from  literary  or  scientific  deficiency,  and  from  a  want  of 
greater  relinement  in  manners,  but  also  not  unfreqtiently  from  the 
barbarous  taste  of  patrona  who  accepted  flattery  at  the  risk  of  per- 
petuating absurdity.  The  jmper  in  question  comments  with  s^me 
severity  upon  Rafl'atlle  in  Hi  Cartoons,  **  inlroducinij  monks  and 
Swiss  guards ;  putting  into  a  boat  more  flinires  than  it  is  evident 
Ihfl  boat  could  contain;"  making '^  Pope  Julius  I L  present  at  the 
chastisement  of  Heliodorus/'  reconicd  in  the  third  chapter  of  the 
second  book  of  MacaAfti ;  introdttcinu  Venetian  senators  while 
Fojw  Alexauder  excommunicates  Barbarosia;  and  brinj^ing  together 
in  the  Schtud  of  Athi^ns,  Aristotle,  Plato,  Dante,  and  Petrarch.  "  la 
like  manner^"  continues  the  writer,  *'  when  the  same  great  master 
paints  the  dreams  of  Joseph  and  his  felbw^risoner  over  their 
heads ;  when  similar  contrivances  are  used  by  Albani,  Parme^^ano^ 
and  Fuseli ;  is  it  not  evident  tluit  real  and  felled  existences  are 
unnaturally  introduced  in  one  narration  ?  When  Polydore  chooses 
to  repreirent  the  death  of  Cato,  and  exposctt  the  hero  of  the  piece 
with  his  liowels  gushing  out ;  when  Paul  Veronese,  at  a  bantjiiet, 
painted  with  his  usual  magniflcence,  places  before  us  a  dog  (jaw- 
ing a  bone,  &c. ;  when  the  same  fiirst-rate  artij»t  iotroducee  Benedie* 
line  monks  at  the^  marriagir  of  Cona;  and,  in  a  picture  of  tha 
Crucifixion,  puts  Roman  soldiers  in  the  jerkins  of  the  XV  1th  cen- 
tury', and  adorns  their  heads  with  turbans;  when  Guido,  in  a 
Pamting  of  Je^ius  appearing  to  his  Mother,  places  St.  Charles  Bor- 
rom6e  in  a  kind  of  desk  in  the  back-ground  as  witness  to  the  infer- 
Tiew ;  when  Tintorct,  at  the  miraculous  fall  of  manna^,  arms  the 
Israelites  with  fusik;  and  Correggio  appoints  St.  Jerome  as  the 
inslructor  of  the  child  Jesus,  common  sense  revolts  at  the  impro- 
priety, and  exclaimS|  Qmcqttid  osifndis  mihi  *ict  incredu/ns  odt.  The 
mythological  histe  of  the  learned  Poui^sin  is  well  known  \  but 
Rubens  seems  io  claim  the  merit  of  having  presented  to  the  world 
a  still  greater  number  of  supreme  absurdities  in  this  learned  style  ; 
nor  is  it  eoi^'  to  conceive  a  more  heterogeneous  mixture  of  circum- 
stances, real  and  imaginary,  sacred  and  profane,  than  the  Luxem* 
bourg_  Gallery  and  the  other  works  of  that  great  m^ister  perpetually 
exhibit'*  The  writer  next  proceeds,  without  any  respect  for  national 
prejudices,  to  criminate  Sir  Joshua  Bteynolds :  but  we  forbear ;  and 
only  remark,,  that  we  might  quote  also  foreign  authors  on  Art,  to 
prove  a  siEuilar  strain  of  criticiijm  to  be  gaining  prevalence  among 
our  continental  neighbours* 

Raffae/4oy  savs  I^Iilizia,  (in  his  Dizifmario  dtUe  Belle  Arti^  vol.  i. 
p.  219.)  e  mirabile  ni/r  tipresiwnc  tTaffni  tuo  auunto^  di  ctaicuna 
JiffurOf  di  ciuiOiH  accesforio.  Ma  con  que*  turn  Giuti  II.  e  LconiX, 
futU  iniervenire  dove  non  potevan  essere^  ha  eg/i  cofuervata  la  cunve* 
nicnza  f     See  also  the  works  of  Chevrcau  for  other  examples* 

These  therefore  are  licenses  which,  at  the  present  day,  would  be 
abandoned  ;  notwithstanding  the  high  and,  in  most  respects,  excel* 
lent  authority  of  Sir  J.  Eeynolds,  "  one  is,"  says  he,  •*  so  much  ti&ed 
to  anachronism  in  church  pictures,  that  it  ceases  to  be  an  object  of 
criticism,"  vol.  ii  p.  314. 

Neither  docs  Sir  Jo*hua*s  defence  of  Allegorical  Painting  {vol.  L 
p.  214.)  seem  likely  to  preserve  this  style  of  Art  from  decline.  *'  If 
Allegoriciil  Painting,"  he  observes,  *'  produces  a  greater  varietjr  of 
ideal  lieauty,  a  richer,  a  more  voriotis  and  delightful  composition 
and  gives  to  the  artist  a  greater  opporttauity  of  exhibiting  his  skill ; 
all  the  interest  he  wishes  for  is  accomplished.  Such  a  picture  not 
only  attracts  but  fixes  Ute  attention.'*  But  what  if  Allegory  belongs 
more  to  the  Jlucfunting  than  to  the  Jfxrd  principles  of  the  Art — to 
borrow  again  Sir  Joshua^s  words  as  quoted  at  the  commencement  of 
this  note  i*  What  if  the  public  taste,  we  mean  the  taste  of  well- 
educated  multitudes,  either  rejects  or  onl)''  tolerates  Allegory  ?  A 
Poet  does  not  compose  only  for  Pott?*,  nor  n  Painter  point  only  for 
Painters.  Let  us  hear,  however,  the  judicious  advice  of  one  of  Sir 
Joshua's  successors  on  the*  subject*  *'  Man  and  Nature,*'  he  ob- 
serves^ «  ate  the  great  objects  of  the  Painter ;  and  though  he  is 
competent  to  ascend  with  the  Poet  to  the  wildest  regions  of  fancy, 
and  jieople  with  a  new  creation  an  imaginary  world,  yet  humiaa 
events  and  human  passions  furnish  him  with  the  materials  most  con- 
genial witTi  the  powers  of  lus  Art,  as  well  as  most  conducive  to  those 
moral  effects  which  it  is  so  admirably  calculated  to  produce/* 
{Eletnrn/*  of  Art  ^  p.  358.)  Hayley  has  not  unhappily  termed  (hose 
pictures  in  which  Allegory  is  employed  *'  paiuted  riddles.'*  This, 
observes  the  writer  just  quoted,  seems  a  condemnation  too  nnquali' 
fied.  Allegory,  like  all  the  other  instruments  of  Painting  and 
Poetry,  may  be  injudiciously  roonagefl  j  but  in  skilful  hanc^  it  is 
capable  of  being  made  on  ingenious  and  elHcieut  vehicle  of  refined 
sentiment  and  moral  truth.  The  Painter,  however,  shf>uld  he  ctm- 
lions  in  the  use  o/it,    Au  Allet^ry  which  does  not  exploia  it&elf  to 
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Paintini;.  of  his  Art  to  tuptntitiona  long  ago  ferp^otten  or  ex- 
ploded, or  to  a  Btaie  of  aocieiy  in  other  times*  entirely 
different  from  his  own. 

Again,  in  another  respect,  some  control  over  the 
flighls  of  the  pencil  is  necessary.  There  may  be  some- 
times danger  of  attempting  to  invade  the  province  of 
other  Arts.  No  attempt  can  be  more  fatal  to  the 
invader.  The  province  of  this  Art,  rich  and  ample, 
and  beautiful  as  it  is,  has  its  boundaries.     An  historian 


a  ipedator  of  ordinsiy  difcernment  and  information,  is  an  enigiaa 
that  oonoeali  the  truth  which  it  wu  intended  to  diiplay.  The  im- 
pfeeiion  of  the  luhjoct  if  weakened  by  the  effint  that  is  required  to 
underftand  it :  and  he  whow  work  muat  be  accompanied  by  an 
explanatory  dissertation  may  deserve  the  praise  oi  learning  and 
ingenuity,  but  he  will  neither  command  the  attention,  nor  interest 
the  feelings  of  the  nublic. 

An  Allegorical  roem  or  Picture,  ill  contrired,  is  a  mate  of  mean- 
ing in  whicli  we  do  not  much  like  to  wander,  although  we  may  be 
presented  with  the  due.  But  it  is  not  enough  that  an  Allegory  be 
clear  and  expressive.  It  should  be  constructed  also  to  dig^fy,  en- 
force, and  adorn  whatever  it  is  employed  to  display.  In  Art  it  most 
be  picturesque  as  well  as  approiHriate ;  graceful  as  well  as  just. 
{Ibid.  p.  361.)  The  Allegorical  Painter,  therefore,  will  do  well  not 
to  attempt  flights  in  any  track  through  whidi  some  popular  Sculptor 
or  Poet  of  weU-estabiished  fame  has  not  soared  before  him.  Btey- 
iiolds*s  **  Tnpc  MvatT  in  the  person  of  Mrs.  Sid(k>ns,  (of  which 
picture  there  u  a  fine  duplicate  in  the  Dulwich  Gallery,)  as  well  as 
his  **  Gkrrick  between  Tragedy  and  Comedy,"  are  exceptions.  We 
may  here  add,  that  there  is  likewise  in  the  Dulwich  Collection  ano- 
ther allegorical  subject  by  Sir  Joshua ;  namely,  the  ^  Mother  and 
sick  child,"  which  we  consider  a  failure.  The  idea  seems  suggested 
by  the  celebrated  work  of  his  contemporary^  Roubiliac,  in  Westmin- 
ster Abbey — the  monument  to  Lady  Nightmgale.  In  Sir  Joshua's 
adaptation  of  the  idea,  not  only  is  the  action  of  the  guardian  angel 
warding  off  the  stroke  of  death  vulgar,  and  bordering  on  the  li2i- 
cruus ;  but  the  intmdudion  of  such  machinery  by  supernuman  agents 
into  an  affair  of  ever)'-day  life,  dcstro}'s  all  their  intended  awfulaess 
and  grandetir.  The  mother  and  her  child  are,  in  expression  and 
colour,  toiidiingly  beautiful.  On  the  subject  of  this  style  of  Ait 
see  Fuseli's  fourth  Lecture. 

*  It  is  matter  of  serious  consideration  witti  the  artist  of  the  |^ 
tent  day  how  much  more  limited  are  his  opportunities  of  interesting 
the  public  mind  than  were  those  of  the  gone-by  giants  of  ol£ 
Architecture,  not  only  in  the  temples  of  Greece,  but  in  the  churches 
and  convents  and  palaces  of  Italy,  was  the  foster-sister  of  Sculpture 
and  Painting.  Religion  was  their  nuning  mother.  **To  devo- 
tion,** says  Ad^aoUf  JSpeciaiory  No.  414,)  '*  we  are  indebted  for  the 
noblest  liuildings  in  the  world."  He  might  have  added,  that  the 
Arts  of  Poetiy,  Oratory,  Sculjiture,  Music,  and  Painting,  have  like- 
wise been  indebted  to  the  same  all-iu8(uriQg  iofluence.  **  It  seems," 
says  Professor  Hey,  {Norriuian  j>r/M/rf,  book  iii.  c.  xv.  {  10.  8vo. 
Cambridge,  1797,)  *<tu  be  undeniably  true  that  the  Fine  Arts  art, 
generally  speaking,  infinitely  more  efiicacious  when  exercised  on 
religious  subjects  than  on  any  others.  The  Paintings  which  have 
the  greatest  effiict  are  on  religious  subjects.**  It  must,  however,  be 
confessed  that  the  absence  both  of  enthusiasm  and  of  superstition, 
which  Christian  dvilization  and  the  progress  of  rational  piety  must 
occasion,  is  not  favourable  to  pictorial  mvention  on  religious  subjects. 
If  the  robe  of  Popery  has  been  termed  affededly  gorgeous  and 
theatrical,  the  mantle  of  Protestantism  may  be  sometimes  pro- 
nounced nnnecessarily  plain  and  in  bad  taste.  A  severe  remark 
has  been  applied,  and  perhaps  not  uujustly,  to  several  houses  of 
prayer  constructed  in  our  own  times,  that  they  tend  to  remind  us 
oltener  of  the  preacher  than  of  the  Deity ;  oftener  of  the  convenience 
of  the  ledure-room  than  of  the  immensity  of  the  temple  that  "  fills 
all  space.'*  The  world  pcrha|>s  is  wiser,  and  casts  away  the  toys  of 
its  youth.  It  appears,  however,  exceedingly  probable  that  the  more 
idolatrous,  the  more  fiibulous,  the  more  legendary,  were  the  jwpular 
religions  of  old,  the  more  effi^ctual  wouM  be  their  appeals  to  the 
imagination  by  means  of  Painting  and  Sculpture.  Xne  celebrity 
which  those  sculptured  or  painted  works  have  now,  is  of  a  difierent 
kind  from  their  original  celebrity.  fVe  connect  with  an  old  picture 
the  times  and  history  of  the  Painter,  and  estimate  it  at  a  sort  of 
antiquarian  value.  We  amuse  ourselves,  not  so  much  perhaps  with 
its  appropriateness  to  our  own  feelings,  principles,  and  views  of 
Nature,  as  with  the  eflect  which  we  fancy  it  musit  have  had  upon  its 
first  beholders.  No  new  work  of  Art  can  expect  this  kind  of  cele- 
brity.   The  living  artist  is  limited  to  contemporary  fame. 


or  bicfrnpber,  or  efaronicier  of  fegiandf.  or  novellib  of  or( 
epic  poet,  caa  describe  to  us  m  Bueceauoo  of  cveati ;  a    •> 
dramatist  can  put  that  sueeeaiion  of  erents  before  m  ia  ^^ 
a  sort  of  living  picture  on  the  stage.     But  the  P^nltr 
has  no  such  power.*    His  composition  reatrainsd  to 
one  point  of  time  cannot  prepare  us  fay  those  previoH 
details  of  character  which  give  interest  to  the  atery.  Fer 
these  details  he  must  be  inidebted  to  what  pasaea  in  the 
minds  of  us  spectators,  either  irom  our  legendary  kaow- 
ledge  of  the  subject  painted,  or  from  the  course  of  our 
experience.t 


*  By  means  of  a  series  of  pictures,  all  of  then  intwdnriag  ai 
same  hero  in  different  circunuJances,  a  ameeeuum  of  evenbiaaj  bt 
said  to  be  narrated  by  the  P^ter.  Also,  in  a  nngle  ]^on,Mo» 
iory  particulars  or  episodes  may  be  introducad,  wludi  ksd  fb 
spectator  either  to  foresee  something  that  must  foUow  the  pnarifd 
event ;  or  to  understand  something  that  mint  have  preceded  it  It 
is  remarked  of  Raffiielle,  that  the  action  of  almost  all  bb  figaa 
enables  a  spectator  to  conceive  what  they  must  have  been  doipg  thi 
moment  before,  as  well  as  what  they  are  about  to  do.  la  Us  G» 
toon  of  Ananias  and  Sapphire,  the  episode  which  intifldnm  fb 
latter  in  the  backrground  counting  the  latal  puichase-mooij,iii 
kind  of  continuatiou  to  the  story.  According  to  the  letter  ef  tb 
lacred  history  she  did  not  come  into  St.  Peter's  prrience  vetil 
"  about  the  space  of  three  hours  after**  the  death  of  her  bafauli 
But  this  is  a  very  pardonable  anachronism  in  endk  a  Fueling. 

'<  Raffaelle/'  Sir  J.  Reynolds  observes,  (vol.  L  p.  85.)  ^wl  ttgt^ 
senting  the  Apostles,  has  alwajii  (^ven  them  as  nwdi  dq;Bity  es  lb 
hiunan  figure  is  capable  of  receivmg.  No  where  is  it  riewa  fbsl 
they  had  really  sucn  appearance.  Of  St.  Paul  in 
tou  by  himself  that  his  bodilv  presence  was  mean. 
Great  was  low  of  stature ;  a  Painter  ou^  not  eo  I 
Thu  is  taking  an  allowed  license.  A  Fainter  of  poftfeits 
individual  likeness ;  a  Painter  of  history  shows  tne  neii  1 
his  actions.  A  Painter  must  compensate  the  natuiel 
his  Art.  He  has  but  one  nentence  to  utter,  but  one  \ 
hibii  He  cannot,  like  the  Poet  or  Historian,  eipAiieb  end  nefMi 
the  mind  with  great  veneration  for  the  character  of  the  hso  er  ssiel 
be  represents,  though  he  (the  narrator)  lets  us  know  et  the  MaitiBe 
that  the  saint  was  deformed,  or  the  hero  lanoe.  The  Funter  caeeil 
make  his  hero  talk  like  a  g^reat  man ;  he  must  make  him  \aA  fib 
one.  Poetry  speaks  by  raising  our  curiosity,  cage^pag  the  mai 
by  degrees  to  take  an  interest  in  the  event,  hei^inff  ttat  erail 
suspeudeil,  and  surprising  us  at  last  with  an  unenectoa 
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Xi  hat  itf  done  by  Paiuting  must  be  done  at  one  bfovr.'*  p.  247. 

f  It  is  not  enough  for  the  artist  to  understand  his  own  work  )m- 
self.  Out  of  his  charming  language  of  visible  eigns,  he  emt  eM 
such  as  we  spectators  likewiite  understand.  At  our  first  eleect  b 
must,  if  pos&ible,  contrive  to  interest  our  feelings^  even  withoot  es 
being  acquainted  with  the  historical  or  fabulous  infidmt  wbdi  b 
commemorates.  It  must  be  some  incident  during  which,  inieal  fi^ 
though  we  were  strangers  to  the  parties  concerned  in  it,  we  ibals 
desire  to  be  ourselves  actors,  and  shoukl  not  l>e  able  to  look  on  wt 
concerned.  Suppose,  for  example,  in  the  foreground  the  ^V^^^ 
wounded  wretch,  stripped  of  his  raiment,  pale  and  emerieted  tbomh 
pain  and  loss  of  blood  ;  and  gaxing  with  a  look  of  dopsir  opaa  a 
traveller  in  the  distance,  whom  he  seenu  to  implore^  with  alsMrf  a 
Ust  effort,  for  succour,  but  who  u  pursuing  hb  way  bedkas  rffhe 
sufferer.  Suppose  again,  on  the  opposite  side  of  the  piduN  ^ 
travellers,  unperceived  by  the  wounded  man,  one  of  them  Ittoidag 
without  the  smallest  sympathy  upon  his  distrvsa,  but  puung  hai^ 
on,  as  if  to  escape  his  obsen'ation.  Then  imagine  the  other,tne  Uam 
traveller,  who  has  just  alighted  from  his  horse,  or  from  his  cendLts 
be  running  up,  with  a  countenance  and  gesture  that  besffsk  es- 
heaitating  benevolence,  to  the  assistance  of  the  helpless  peaos. 
Let  an  attendant  who  holds  his  beast  cast  a  look  of  oonlenpt  opn 
the  unfeeling  passenger,  and  point  at  the  same  time  to  the  aflM 
object.  We  have  here  a  scene  jwrhaps  sufficiently  intelligiH^  vA 
in  which  we  should  ourselves  desire  to  be  actoie.  ^^ 

But  besides  intelligibility,  there  ii  required  for  cveiy  !■« 
comiKisition  some  purpose  or  moral,  some  rational  answer  te  tb 
question,  why  was  thu  pidurt  painted  t  In  the  Uluetreliea  jpal 
attempted,  the  moral  puiiKJse  would  be  to  inculcate  humanity  aed 
compassion.  This  might  be  its  effect  perhaps  upon  the  IT» 
pathies  of  a  person  who  had  never  read  the  parable  of  the  mI 
Samaritan.  But  upon  the  mind  of  a  practical  Christian  maoM 
such  a  composition,  well  sustained  throughout,  would  be  apt  to  hsie 
complete  etx'ect  Tho  eve  also  of  the  educated  spectator  might  b 
gratified  by  remarking  the  natural,  the  una0ccted,  the  (Ugnified,  tb 
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78.)  Respecting  the  moral  purposes  of  the  Art,  wc 
pride  in  the  observation  thai  our  English  School 
I  ever  pandered  to  the  vices  of  profligBte  patronage, 
c  depraved  eye  of  sensuality,"  observes  Sir  Martin 
»  in  a  Work  to  which  we  have  mode  frequent  refer- 
**  must,  for  such  panders,  look  to  the  profligate  im- 
ly  of  other  nations/*  Those  p;olden  words  there* 
of  his  great  predecessor,  Reynolds,  have  not  fall  en 
e  ground.  "  The  good  and  virtuous  man  alone 
fiquire  a  true  and  just  relish  even  of  Works  of  ArL 
Mime  habit  of  mind  which  is  acquired  by  search 
truth  in  the  more  serious  duties  of  life,  is  only 
ferred  to  the  pursuit  of  lighter  attainments.  The 
desire  to  lind  something  steady,  substantial,  and 
}le,  on  which  the  mind  can  lean  as  it  were,  and 
rith  nfety,  actuates  us  in  both  cases.  The  subject 
h  changed/' 

f9.)  ii.  The  next  branch  of  the  subject  of  compo- 
,  according  to  our  division  of  it,  refers  to  the  choice 
jects  to  he  represented^  and  requires  tlie  student  to 
those  phenomena  of  Nature  which  will  be  most 
aal  for  the  purposes  of  bis  Art,*     We  have  already, 

il,  or  (u  fitr  «s  truth  and  nirong  emotiont  would  pefrnit^)  not 
icful   expremion  given  to  th«  prominent  chftract^m  in  the 

«s  well  ai  by  di&covenng  a  fait hrul  representation  ol'  appear- 
pecuUar  to  the  oriental  or  Syrian  climej  whether  depicted  in 
funai  eoatumef  and  bearing  of  the  several  fignireB,  or  in  the 
seaery  and  sultn.'  atmojiphere  of  a  route  infeated  by  robben 
a  Jerusalem  and  Jvricho.  Lastly ^  another  class  of  admimrs 
be  those  whose  acquaintance  with  the  Art  would  enable  them 
veiate  the  piduresi^uc  or  artistic  arrangement  of  furmst  lightSi 
ra»  aad  colouriae.  The  achievement  of  a  victory  over  some 
tchnigal  difficulty  hait  with  some  such  beholdera  too  often 
iifftted  for  absolute  insipidity  and  want  of  meaning;  or,  what 
ilaly  more  abominable,  for  grossneNs  and  impurity, 
be  extraordinary  Work  of  Leonardo  dii  Vinci  on  Painting, 
we  have  so  oftfu  had  occaaion  to  mention,  coutaini  on  the 

of  lelection  from  Nature  more  written  iuformatinn  than  haM 
idcd  by  any  single  artist  nince  his  time.  Hiai  Treatij^ef  tholl^;h 
otJy  unfinished,  and  put  together  without  method  in  the  forn) 
1  or  memoranda,  may  be  termed  a  (ruido  to  Nature  not  only 
inn  but  chiaroscuro  ;  and  bos  actuaily  irnided  the  mo«t  emi> 
bo  b*Te  eucceeded  bim.  It  is  tpily  oWrred,  in  an  excellent 
o  publicatioii  (4to.  1827)  from  t bo  pen  and  leaver  of  Mr. 
Ituii«tr  under  the  modest  title  of  Practical  Htnli  on  Cont' 
^  Light  and  Shade^  and  Caiouringt  that  **  he  (Da  Vinci) 
iwadtohave  laid  a  foundation  for  principles  that  are  to  be 
thnmgfa  the  works  of  the  best  colounsts  to  the  present  day/' 
roahua  Reynolds,  in  his  Noteo  to  Du  Fresaoy*s  Art  ofPainhttg^ 
a,  that  aU  the  rul<^  which  the  theory  of  I>u  Fresnoy  or  any 
laches,  can  be  no  more  (ban  teochinpf  the  Art  of  seeing 
L  In  another  place  he  remarks,  that  to  see  *'  at  sight,'*  is  not 
io  ef«ry  one*s  poMeuioti.     "  The  life  of  a  student;'  saja  the 

befofv  quotea,  "  who  has  not  accnstomed  himself  to  a 
mode  of  airanginf^  bis  olNerfatioa%  will  he  spent  in  an  end- 
tieh  of  what  is  coutinually  pawn^  before  his  e^es/'  Burnet's 
m/  H'in(§^  part  ii.  p.  43,  Miliiia,  the  inirenious  author  of 
a  FaicrCf  under  the  term  Compost ziorte  in  his  Ditwttario 
teiie  Art*,  thus  expresses  a  similar  opinion.  JI  duno  pm  rara 
Tmpotizione  c  la  tcella  (selection,)  La  Natura  n  prtatnta  m 
equoMi  la  ttetM  a  luUi  gli  occhi»     Ma  vcdere  e  pwxtf  ditcer' 

imlto,      UartUta   egregio   ia    tctglier  megtio   ciA    cAt  g(i 

re  are  two  distinct  methods  of  selection  which  leem  to  cha- 
le  two  of  the  greatest  masters  of  compiL>bition,  One  is  that  of 
the  form  and  proportionB  fram  Nature  so  as  to  obtain  accn- 
dividual  likeness,  and  afterwards  of  using  such  gestiireSf  and 
bodificalioris  of  ezpresviun  and  musoilar  action  as  the  taste 
igment  of  the  artist  may  be  competent  to  tupply  j  omitting 
same  time  every  circumstance  irrelevant^  or  not  necessarily 
[led  in  the  subject  of  the  work.  This  appears  to  have  been 
icticeof  Raiaelk,  of  whom  it  was  a  maxim  to  paint  men  not 
di  as  they  are,  but  m  they  ougki  to  t^e.  His  practice  was  con 
tiintre  ilpt'X.  The  other  method  m  that  of  taking  tlie  entire 
sum  from  tome  model  ia  Nature^  (not.  of  course^  a  sitter  for 
rtniiti  [unr  eonsciouB  that  Ui«  Painter  is  *^  taking  notes,')  by 


under  *•  outline,**  given  some  elementary  acquaintance  Of  Comp<K 
with  the  forme  of  ohjccts.     A  selection  Irom  lliose  forms      wtion, 
for  the  purpose  either  of  Painting  history ^  portrait ^  or  ^^^s^*^"^ 
landncape,  is  to  be  made  by  the  composer. 

For  historical  subjects  a  constant  study  of  the  an- 
tiqye,  and  fainiliar  acquaintance  with  the  best  engrravinga 
after  the  great  masters  of  the  Roman  School,  will  have 
prepared  the  student,  when  be  comes  to  view  his  model 
in  Nature^  for  rejecting  all  that  is  unessential*  as  well 

caieful  and  profound  examination  of  the  habits  and  emotions  of  tht 
individual  so  represented.  According  io  this  latter  method,  many  of 
the  gestures  may  be  ungraceful  and  sometimes  may  not  be  absolutely^ 
necessary  to  the  action  iwiuired  ;  hot  that  the  expression  is  true  to 
Mature  cannot  be  disputed,  nor  is  it  po8sil>U*,  if  frrandenr  and  sym- 
metry of  fonn  be  superadded,  (and  i^  application  be  appropriate  to 
the  subject,)  to  avoid  admiration  of  its  originality.  This  appeart 
to  have  been  the  practice  of  M.  Angelo,  Our  own  great  moral 
Painter,  Hogarth^  did  this ;  but  without  the  grand  mperaddition 
which  indeed  his  style  did  not  admit  of.  For  a  comparison  of 
Raftaelle  with  M.  Angelo,  see  Reynolds,  H'or**,  vol.  i.  p.  129  j  C^c^ 
LeciureM,  p,  41'^'&2;  and  Fuseli  pajfttm. 

The  efficiency  of  the  latter  of  the  above  mcthodi  wc  could  ilium 
trate  by  one  or  two  familiar  cases  within  our  knowledge*  A  dead 
subject  lay  upon  a  table  as  a  model  for  some  academic  students. 
The  question  was  how  to  dispose  it  in  the  Injirt  manner  for  drawing 
from  it  as  the  itudy  of  a  lifeless  figure.  Many  attempts  were  made 
unsuccessfully.  At  length  one  of  the  number  pnoposed  the  inj^ 
nious  pkn  of  letting  it  Ikll  from  the  table,  Thia  was  done ;  it  was 
sufiered  to  fall  on  the  mund,  where  from  the  vsncnis  action  of  the 
law  of  gravitation  on  aU  its  fMirts  it  immediately  anumed  a  striking 
and  a  natural  attitude^  (Art,  26J.)  Another  caw  happened  to  a 
very  able  Eiifjlish  artist  now  living.  He  was  employed,  while  at 
Itomc  pmaiun|T  in  earlier  life  his  pro^sfiional  itudiet,  to  paint  a  pic- 
ture from  the  horses  as  they  prepared  to  start  on  the  t'orso.  He 
accordingly  took  his  stall un  on  the  morning  of  the  race  at  the  moat 
couvenieut  point  of  view  which  his  patron  had  taken  care  to  provide 
him  ;  and  dtirinjj  the  interval  of  some  minutes  previous  to  the  start 
ho  had  time  to  sketch  the  horses  together  with  thrmen  holding  Ihem* 
In  front  of  them  was  the  cord  across  the  street  to  restrain  tbo 
animals  until  the  «>ignal  should  l>e  given.  He  had  just  finisbed  a 
preliminary  sketch  when  the  signal  was  madci  the  cord  removed, 
the  race  begun :  and  he  had  opportunity  for  a  few  seconds  to  watch  the 
action  of  tlie  animals  at  the  Tuomcnt  of  being  loose  from  the  con* 
trol  of  the  men  who  held  them.  Here  was  the  spirit  and  fire  of 
natural  action.  He  watched  and  sketched  rapidly,  while  the  first 
impression  waa  yet  fresh  in  hn  immediate  tboughtiit  the  play  of  the 
limbsj  head,  neoc,  cheit,  &e.  Aftenrards  in  his  studio  sitting  domi 
to  compose  the  picture,  he  fmind  hts  sectmd  sketch  far  exceed  hti 
first;  and  he  selected  from  it,  consequently,  the  best  part  of  hit 
com|>oBition.  His  employer,  a  gentleman  of  tnsto  and  discernmenlf 
though  well  satisfied  with  the  finiihed  work,  requested  Io  see  the 
drawing  in  question ;  and  preferred  it  to  the  finished  picture.  The 
retater  of  this  anecdc^te,  in  the  enthnsiasm  of  his  pictorial  remtntt* 
cences  of  Italy,  always  winds  up  with  an  axiom,  that  ^*  the  less  man 
has  iu  do  with  the  pladng  of  God's  creattires  the  better.  While  the 
horses  remained  under  the  control  of  art  and  of  human  manage* 
ment  they  exhibited  no  striking  expression ;  but  the  moment  they 
got  loose  their  itatural  character  appeared.** 

*  It  is  remarked  of  Rafiaelle,  (confessedly  th^  greatest  masher  of 
expression  yet  known,)  that  he  always  has  contrived  to  render  him- 
self intelligible  by  means  few  and  simple^  in  preference  to  such  a 
mithod  as  would  exercise  the  ingenuit}'  of  his  spectator  to  discovev 
his  meaning.  It  ia  in  this  respect  that  we  think  he  diffi^rs  most 
from  hia  atupeadoua  rivals  and  we  may  add  instructor,  M.  Angek) ; 
whoae  compositioiu  are  of  that  high,  philosophical,  Pindaric,  Dan- 
teique  description  which  addresses  and  captiTAtes  cbi«^f1y  the  pro* 
found  tlunker^  the  learned,  the  original  ofaaeiYcr,  If  a  professofial 
chair  was  established  in  1373^  at  FlortDet,  Ibr  the  express  purpose 
of  explaining  the  Com  media  only  filty>^lwo  years  after  the  death 
of  Dante  %  we  need  not  wonder  that  now,  in  the  XlXth  century* 
two  bundled  and  sixtyHieven  years  after  the  death  of  the  Painter  of 
one  of  the  nobl^  yet  most  mysterious  fiights  of  imagination  that 
ever  was  conceited,  namely^  the  **  History  of  Man  from  his  Creation 
to  the  Final  Judgment/'  en  the  ceiling  and  walls  of  the  Capclla 
Sistina :  some  previous  imtuitwn  should  he  desirable  for  the  spee* 
tator  in  order  to  his  undivideil  enjoyment  of  the  daring  Rut>limity 
of  Michael  Angelo,  The  compoisitions,  certainly,  of  HatTaelHi 
require  less  tho  aiil  of  comment,  if  indeed  they  require  r.ny  eomment* 
They  possess  a  kind  of  Hjcrmeric  simplicity  calculated  to  endure  tQl 
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Unity,  va- 
rietyi  and 
fitness  in 
the  choice 
of  objects. 


Puiutinf?.   as  all  that  is  irrelevant  or  injurious  to  his  composition. 

^^  v^"^  He  will  preser>e  simplicity  and  unity.  He  will  pjoup 
his  figures  with  a  view  chiefly  to  the  story  of  which  he 
is  to  make  a  pictorial  version.*  Faithful  to  this  prin- 
ciple, he  will  not  scruple  at  occasional  repetition  of  the 
lines  and  contours  whether  of  drapery,  of  limbs,  or  fea- 
tures, where  the  intensity  of  the  one  sentiment  ex- 
pressed demands  uniformity  of  expression.f  He  will 
distinguish,  however,  in  his  repetitions  between  simi- 
litude and  sameness.  He  will  not  tolerate  insipidity. 
Variety  is  oflen  as  essential  to  a  composition  as 
unity.  A  contrast  will  be  shown  of  waving  or  curved 
lines  with  others  straight  or  less  curved.  (Art  263, 264.) 
The  motions  and  posture  of  the  limbs  will  vary 
with  the  character  of  their  owner.}     Feebleness  will  be 

Poetry,  and  Paintinfr,  and  Sculpture  shall  bo  no  more.  It  is  more 
than  probable,  also,  that  the  sreat  sculpiile  talents  both  of  Rafiaelle 
and  of  Angelo,  but  especially  of  the  latter,  contributed  mainly  to 
their  astonishing  facility  and  success  in  denicting  any  position  or 
representation  imaginable  of  the  human  ngure.  The  Cartoons 
supply  admirable  exercises  for  the  modi'Uist. 

*  The  late  Mr.  Northcoto  (whose  name,  we  regret  to  say,  may 
now  be  added  to  our  short  obituary  (see  Painting,  p.  498.)  of 
English  worthies  in  Art)  has  some  very  applicable  remarks  in  bis 
Life  of  Wiam,  concerning  the  Roman  School.  He  observes  that  its 
amateurs  and  patrons  among  whom  the  ancient  taste  predominated 
sought  only  for  the  most  heroical  subjects :  and  therefore  the  chief 
endeavour  of  the  Roman  artist  was  to  make  things  with  the  greatest 
possible  simplicity.  "  It  is,"  adds  the  venerable  author  in  another 
passage,  (voL  i.  p.  387.)  *'  the  test  of  genius,  or  good  sense,  to  prove 
with  how  few  figures  it  is  able  to  tell  the  story.  And  I  should  give 
it  as  my  advice  to  students  in  the  Art,  always  to  compose  their  nis- 
torical  designs  with  as  few  figures  as  possible,  admitting  that  their 
subject  be  fully  explained;  and  also  that  their  figures  should  be 
large  in  proportion  to  the  sixe  of  their  canvass.  The  reason  is,  that 
it  will  better  enable  them  to  nuuter  the  greatest  difficulties  and  dis- 
play the  highest  refinements  of  the  Art  which  are  most  assuredly 
comprised  in  the  human  figure.  An  experimental  lesson  of  most 
useful  tendency  would  be  to.  tell  the  story  even  with  one  solitary 
figture,  after  tlie  example  of  Michael  Angelo,  if  it  be  within  tlie 
bounds  of  probability,  or  at  least  with  such  an  intention  in  the 
mind.  This  method  woidd  obli(^  tlie  student  to  give  the  figure  the 
most  decided  contour,  with  precision  of  form  and  urawiug,  energy  of 
expression,  and  every  characteristic  mark  which  may  be  required 
towards  its  explanation.  It  must  force  him  to  apply  to  those  things 
only  for  assistance  which  are  of  essential  importance  to  his  work, 
and  will  prove  at  the  same  time  how  necessary  it  id  to  keep  clear  of 
all  impertinent  and  trivial  matter,  such  as  might  confuse  and  per- 
plex the  subject,  or  lead  the  spectator  to  mistake  it  for  what  was 
not  desi^e<l^  and  deceive  him  into  a  wrong  conclusion.  An  his- 
torical picture,  like  an  enigma  or  riddle,  should  have  this  property, 
that  if  on  viewing  it  the  specific  subject  is  not  made  determinatei  at 
least  it  should  not  be  found  to  answer  to  something  else.*' 

f  M.  Angelo  is  unrivalled  for  preserving  unity  iu  his  figures.  If 
all  the  limbs,  and  muscles,  and  features,  that  are  available  in  his 
fi|pre  are  sometimes  called  into  action,  they  are  all,  however,  alwajrs 
directed  to  one  action,  always  faithful  to  one  combined  movement 

X  There  are  many  works  of  the  early  German  and  Flemish  masters, 
such  as  Durer,  the  Van  Eycks,  &c.  which  are  excellent  models  of 
every  variety  of  expression.  The  figures  and  forms  throughout  are 
evidently  faithful  transcripts  from  Nature  and  may  1>e  relied  ujwn. 
Give  them  s}'mmetry,  colour,  chiaroscuro,  and  other  aHjuncit  of 
good  Painting,  and  they  must  Ims  found  an  inexhaustible  treasure 
from  which  future  Rafiaelles  may  borrow  without  scruple  and  with- 
out blame.  And  although  in  expression,  particularly  of  the  coun- 
tenance, there  are  national  peculiarities  which  should  be  avoided ; 
yet  there  will  be  seen  in  such  works  as  we  allude  to,  much  of  the 
grand  general  human  character,  and  of  that  universal  dialect,  (so  to 
express  it,)  the  proper  dialect  of  a  Painter,  common  to  all  nations. 
Respecting  the  varieties  of  individual  character  in  Historical  Paint- 
ing, it  is  recommended  by  Alengs  in  his  chapter  delta  Compotiziome, 
that  the  student  should  confine  his  acquaintance  with  the  story  of 
his  subject  only  to  some  choice  passages  in  a  favourite  Historian : 
but  that  he  should  obtain  every  circumstance,  by  reading  or  other- 
wise, that  he  can  possibly  collect ;  as  well  of  the  personages  in  his 
picture,  as  of  his  hero.  In  order  to  represent  them  adequately,  or  (to 
use  our  own  term)  individualize  them.     Opere  di  Meiigs,  voL  i  p. 


contrasted  with  strengfth;  age  with  3fouth;  diiUhoodOfC 
with  manhood ;  feminine  delicacy  with  manly  vigour.  ^ 
The  varieties  likewise  of  passion  and  of  sentiment*  are  ^ 


*  Notwithstanding  the  ridicule  which  some  (who  only  wrifls  « 
talk  of,  and  do  not  attempt  the  aits  of  design)  haro  atladisd  to 
treatises  for  representing  the  Yarieties  of  bmnan  emotion,  sad  who 
have  termed  them  "  receipt  books  for  the  passiops,"  there  cunot  U 
any  doubt  that  such  studies  are  anatomically,  as  well  as  in  sons 
small  degree  metaphysically,  important  to  every  artist  that  chisMlo 
be  superior  to  a  house-painter,  and  to  be  a  student  in  the  sdisoltf 
animated  nature.  The  Work  of  Le  Biun  has  been  etnmed  ^ 
'Winckelmann  as  portraying  with  a  most  outrairaoui  peodl  tk 
affections,  and  the  hues  of  passion :  and  as  beins  therefim  liksl|rlt 
mislead  artists,  and  young  artists  more  espedaily,  into  citMHi; 
instead  of  drawing  their  attention  to  those  delicate  nadatiaas  rf 
expression  which  distinguish  every  work  of  genius,  osvesriy  jsrt 
as  this  censure  is,  there  is  no  den)-ing,  st  the  same  time,  thst  Id  tie 
system  of  Le  Brun  many  able  artists  have  been  iadsUad  fit 
elementary  knowledf^.  If  he  was  not  mfalUble,  he  was  si  dl 
events  a  very  honest  instructor,  and  exemplified  in  hb  ova  «db 
his  own  precepts.  In  those  works  we  certainly  see  nothbesf  lb 
sublime.  But  he  designed  with  perfect  correct nesSi  and  "«J— *-i 
completely  all  that  mechanism  could  eflect.  Besides,  in  a  popda 
treatise,  the  utmost  that  can  be  done  seems  to  consist  in  maaaat 
distinctly  the  stronger  and  more  vehement  signs  of  t— "****,  sal 
contrasting  them  with  the  peaceful  state.  Intermediate  shades  of  CS' 
pression  may  be  left  to  the  ripening  judgment  and  future  eapsusMi 
of  the  youn^  observer.  The  Essays  of  Sir  Charles  Bell  on  JmsIim 
of  Erpreuionf  to  which  we  have  before  alluded,  are  reriele  vift 
admirablv  bold  and  pointed  examples.  Camper,  in  the  Wck  ve  hsN 

2 noted,  (%rt.222,)  has  an  ingenioos  Lecture  on  the  sn^fset  "As 
rst  thing  reqiusite,"  says  he,  *<  is  to  acquire  an  aeeoialslaBOirkdgs 
of  the  n>rm  of  the  skeleton,  and  particularly  of  the  asninm: 
the  second  to  be  well  acquainted  with  the  prindpsl  ansdes  of  tbs 
fsce  and  their  action :  thirdly,  to  trace  the  nerves  ia  thcii  SMam 
and  connections  with  these  muscles.  An  opprtistdj  somwfcl,  m 
melancholy  person,  lets  his  head  sink  downwards,  or  hs  SBpporis  it 
with  his  hand.  The  equipoise  is  no  longer  maintaiiuBd  by  ths  i 


of  the  neck :  that  is,  the  nerves  belonging  to  those  mnsdes  sa 
rendered  inert.  A  lively,  contented  laugher,  mi  the  oHmt  head, 
raises  his  head,  and  his  breast  is  a^ptated."  p.  128,  1S9. 

Lavater,  in  his  Treatise  on  Pictorial  Anatomy  dedicated  toFsiA 
mentions  the  system  of  Bardon  by  which  the  diflerenl  state  tf 
mind  to  be  represented  are  divided  into  four  elanee  >-4he  tna^ 
the  agreeable,  the  sorrowful,  the  violent  He  thinks  Vb&m  drana 
more  philosophical  than  that  of  Watelet  in  his  Pbemon  thesriJMi; 
but  regards  the  latter  as  more  practicaL  Watelet  has  nz  l™9 
classes.  1.  Sorrow,  or  pain  of  mind.  2.  Joy.  3.  Paiabyboo^ 
suffering.  4.  Defection,  prostration,  or  imbeciKty,  mental  and  hodBf. 
5.  Energy,mental  and  bodily.  6.  Privation  of  a  good  or  ofa  plssaaa 
We  omit  the  subdivisions,  which  the  reader  will  not  find  nnxh  dift 
culty  to  supply,  and  proceed  at  once  to  keep  our  promise  (AiL  232) 
of  enumerating  those  muscles  of  the  countenance  wfaidi  n!sls  smbi 
especially  to  expretiion.  For  this  purpose  we  wiU  smsso  tin 
student  to  be  prepared,  according  to  our  suggestion  ia  Aft  257, 
(note  2.)  with  an  outline,  or  Painting  of  the  fore  port  of  ths  bonsa 
skull,  lie  will  begin  with  those  muscles  that  nib  duspsif,  sad  so 
proceed  to  the  external  layer  nearest  the  sldn.  I.  Ths  tmedmfr 
(so  called  from  its  ]irominence  in  the  act  of  blowiag  As  hmeemm^  a 
circular  trumpet)  will  extend  from  the  root  of  the  uaeuuM  fsoesss 
of  the  lower  jaw,  and  thence  along  the  alveolar  proeessm  el  bob 
jaws,  as  far  forward  as  the  dentes  canini :  to  be  inserted  nto  Iks 
angle  of  the  mouth,  which  it  draws  backwards  and  outwards,  ercBB- 
trads  its  cavity  by  pressing  the  cheek  inwards.  Its  actkm  is  Is 
assist  the  tongue  iu  collocating  food  between  the  teeth  for  ttestiei- 
tion :  also  in  blowing,  to  form,  by  its  dilation,  a  large  8[aes  ftr 
containing  air  ;  in  onler  afterwaros,  by  its  contraction,  to  T***" 
force  out  from  the  lips  the  quantity  of  breath  so  eoUeded.  Tbfta 
air  in  blowing  is  not  collected  in  the  tiiroat,  but  in  the  lusiioa 
of  the  mouth  as  just  described.  On  tiie  Imerinalor  lies  a  sasft 
portion  of  fat,  which  fills  up  the  deep  space  in  the  rhffk  YVWa 
this  fat  is  reduced  by  sickness,  the  cheek  takes  a  hoOov  faa^ 
and  the  action  of  the  strong 'muscles  above  becomes  mere  fi» 
minent.  2.  The  temporalitvre  have  afaready  mentioned.  (Art.2Sl} 
3.  The  matieter,  (Ibid,^  4.  The  Jevaior  memii  Td  labii  ialBMb 
arises  from  the  lateral  incisor  of  tiie  lower  jaw  to  be  inserted  wk> 
the  under  lip  ;  and  is  called  'ntperhua^  from  its  throwing  up  fit 
under  lip  witn  a  contemptuous  ex})ression.  5.  The  di^yrttmt  IbK 
tuperiorit  a/rrque  nasi  arises  from  the  alveoli  of  the  indsocs  of  thl 
upper  jaW;  and  from  the  root  of  the  canine  tooth  to  be  inserted  iA 
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capable   of  most   interesting   contmst.      But,   thirdly, 
besides  unity  and  variety,  Jtlne^s  will  be  maiutained ; 


namely,  a  carefyl   fittenllon   to  the  probabilities  of  the  OfCompo- 
story.     To  this  effect,  appropriate  dress,  decoration*  or      sitiwu- 


the  iipDer  llp^aad  root  f)f  the  ala  nufi  or  nostril,  and  draws  the  upper 
lip  mm  the  nostril  downwardtt.  G.  Thti  dqpreitur  hiUi  im/ft  torU 
(from  its  Jiqiinre  fonn  called  quadratus  menti)  arises  frum  ttiti  «id« 
of  the  lower  jaw,  to  be  imerted  into  the  ed^  of  the  iind«ir  lip, 
which  it  pidti  downwards.  It  covtra  tlm  muwrlo  No.  4,  7.  Tlnj 
defr^nor  unguii  oris  (called  trianqulaiu  from  iIk  [*hap**)  arisi^s  from 
the  ba«j  of  the  lower  jaw,  to  be  iiiik-rti-d  ioto  the  an^jk'  of  the  mouth 
which  tt  depresiies.  It  |>arlly  covers  the  taat-mentioiietl  muscle,  8. 
The  ievaiur  anguti  otia  arkes  on  the  upper  jaw^  between  tiie  root  of 
the  first  ntolar  touth  and  the  foramen  iufravrbitaie,  to  Im)  iuMftled 
ioto  the  angle  of  the  mouth,  which  it  draws  upwardM.  It  partly  covers 
tbo  buccinator.  9,  The  z^^^gotnatici  {m\i]^v  a,i\i\  niLuur)arii»e  from  1  he 
zygomatic  proceMs^  of  the  cheek  bone,  to  be  iniserted  inty  the  angle 
m  tb«  mouth.  They  draw  the  corner  of  the  mouth  aud  ii[jp«r  lip  olv 
iiquely  upwards  and  outwiurdi.  Tliey  almoit  cover  the  lafit-meQliuned 
mtucfe.  10.  Tlie  Irmfor  /ahii  ittpcriorii  propritu.  From  the  cisternal 
orbiter  procens  of  the  upper  jaw  immediately  above  the  foramen  in- 
ffaorbitdre:^  to  \m  ioierted  into  the  mper  hp,  which  it  h  employed 
exclusively  iu  raifliu|y,  as  its*  name  pr oprins  implita.  1 1 .  LevaJor 
i^i^ii  tuperioris  ui^ue  nan  arisen  from  the  9iii>erior  nasdand  orbiter 
pTOCfti^s  of  the  upper  jiiw  to  Iw  inserti'd  into  tlie  outer  part  of  the 
DQ«tril  and  upper  lip.  It  raises  the  upper  lip  and  dilates  the  BOHtriL 
12.  Orbtcu/an*^  a  sphincter  muiscle,  or  fieriefl  of  circtdar  fibres, 
formittg  great  part  of  the  fleshy  substance  of  the  hp-s.  It  closes 
the  muuth,  and  in  in  dLre<;t  oppoaition  to  the  surrounding  muscle^ 
for  all  the  levatura  and  depressors  of  the  lipn  are  opponents  and 
antAf^nisls  to  Ihene  circular  fibre*  the  ^r[>wth  and  formation  of 
which  is  supplied  chiefly  from  the  musclts  inserted  into  tlus  lips* 
13*  ITmj  compre$ior  nariiy  arijiing  from  the  outer  part  of  the 
nostrU  and  ailjacent  part  of  the  ujjper  jaw^  to  be  inserted  into  the 
Jower  jjart  of  the  o^  nasi  and  na-sal  process  of  the  upper  jaw.  Its 
office  is  to  close  or  com[)ress  the  nostril  by  drawings  il  towards  the 
■— *"m  nasi.  Or  in  junction  with  the  lower  fibres  of  the  fron- 
(Art.  259.)  not  yet  described,  it  pulls  the  nostrU  outwards.  It 
comigates  the  nuiie. 
The  above-named  muscles  relate  entirely  to  the  none  and  mouth. 
The  rerottining'  Ihrtv  concern  tlie  eyelid*,  eyebrows,  and  forehead. 
Prefious  to  dejiicting  them,  each  of  Hie  eyeballs  may  lie  now  pre- 
sented in  its  orbit  or  socket.  14.  The  corntgnior  tuperei/it^  a 
trsAvrerse  slip  of  muscle  that  knits  the  eyebruws,  has  a  fleshy  origin 
from  the  internal  angular  proceKS  of  the  os  frontis.  It  is  to  be 
tmerted  into  that  inferior  fle,Hhy  part  of  the  frontalis,  which  forms 
the  fdtm  under  the  eyebrow.  It  pulls  clown  the  eyebrows  and  skin 
of  the  fnreheail,  and  produces  vertical  wrinkles,  1 5.  The  orbiciilarit 
pmtptbrarum  arises  frura  the  iuti'rnal  angular  process  of  the  ob 
Hontis,  from  whence  its  fibres  spread  round  the  orhit^  and  ca%*er 
firvt  the  upt>er  and  then  the  lower  eyelid,  with  the  bony  cdi(es  of 
orbit.  ''  Th«!Te  is*'*  ol>serves  Sir  C.  Bell,  ''  a  little  tendon  in  the 
inn«r  an|;le  i)f  the  eye,  which  may  be  conBidcted  as  the  taxed  point 
for  this  muscle,  both  orij*itt  and  insertion^  Some  anatomists  de- 
scribe il  as  two  semicircular  muscles.'*  It  closes  the  eye  by  brin|r- 
itiK  down  the  up|>er  lid  and  lifting  the  l^wer.  It  also  compresses 
the  eyeball  and  lachrymjd  gland.  16.  The  occipiiu  frontah*  has 
its  oripn  from  the  occiput  from  whence  it  «iprends  in  a  ti-ndinous 
fajicia  {.4rt,  2^^\  over  the  crown  of  the  head,  forming  the  scalp, 
but  again  becomes  muiculnr  on  the  lower  part  of  the  forehead  ami 
on  the  brows,  till  its  insertion  Into  the  skin  under  the  eyebrows,  and 
Alao  into  the  internal  angular  process  gf  the  frontal  bone  in  the 
toa«r  ajigle  of  the  eye,  while  another  slip  ^jasses  down  over  the 
aofit.  Jt  pulLi  the  skin  of  the  head  backwards,  raiR's  iha  eyebrows, 
And  corrti^ates  the  skin  of  the  furehead.  **  Indepenflently  of  it4 
action,  the  mere  fli^Mhitiess  of  this  muscle  |(iveii  cliaracter.  The  brow 
<fA  Uvrvules  wants  the  elevation  aud  fonn  of  intelligence ;  but 
tliere  will  l>e  observed  a  fleshy  fnlnes:^  m\  ttie  brow  and  around  the 
Tins  conveys  on  idea  of  rlull  bruUl^trength.*'  Jnat,  q/  Ex- 
»,  p.  58.    Fof  some  of  the  more  rem arkable  of  the  above 
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\  musekSi  aee  plate  ix.  Having  now  i;ono  over  those  regions 
<if  the  eyes,  nose,  and  lips,  ia  which,  as  ban  been  truly  said,  lies  the 
focus  of  i£xprvs«]4in,  we  will  next  proceed  to  describe  as  succinctly  as 
WHO  are  able,  with  the  assijt^nce  of  the  Workii  we  have  quoted,  some  of 
tlie  more  remarkable  expressions  indicated  by  the  movement  of  thest^ 
fa^l  muscles.  In  a  tranquil  and  unndf!ed  state  of  the  countenance, 
the  muMclett  No,  14, 15,  16,  are  poised,  and  counteract  each  other. 
When  the  eye  is  shut  gently,  as  dunnj^  sleep,  only  the  upper  eydid 
nmwes,  Tlie  eye  is  opened  also  only  ly  an  attachment  from  No. 
IS  to  the  margin  of  the  upjvr  eyelid.  It  is  by  the  action,  says 
Campeii  'p.  132.)  of  the  seventh  pair  of  nerves  tlut  we  biugh, 
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bluih,  or  look  pale,  Tlie  muscles  No.  8,  9, 10,  11  raise  the  mouth, 
Blithe  cheeky  and  express  cheerfulness.  No,  13,  however,  is  an 
antagonist  to  these.  •'*  In  all  the  exhilaratiug  emotions  the  eyebrows, 
the  eyelids,  the  nostril,  the  angle  of  the  mouth  are  raised.  In  the 
deprei»smg  pa^Mion  all  this  is  revenied,  the  brow  ia  clouded,  llw  nose 
peculiarly  arched^  and  the  angle  of  Iho  mouth  depressed.  The 
parts  of  the  human  face  most  movable  and  most  expressive  are 
the  inner  extremity  of  the  eyebrow  and  the  angle  of  the  mouth,  jmd 
these  arc  the  parts  which  in  brutes  Iiave  tlie  ka^t  expression.  Iq 
these  faLtureSj  therefore,  we  expect  to  find  the  muscles  of  expres- 
sion peculiar  to  man.  BclTs  Anat,  of  Kxprtsniin,  No.  14  is 
the  mofft  remarkable  of  peculiarly  human  mu^ck-s.  It  knits 
the  eyebrows  vi'ith  a  meaning  that  irresistibly  conveys  the  idea  of 
mind  und  sentiment.  Rage  is  indicated  by  scintillution  of  the  eyes, 
and  by  the  snarling  muscles,  No.  10,  II,  exposing  the  taniue  teeth* 
(See  hhimnmHa^^\k\\i  v.  for  au  excellent  example  in  the  VVolveriae.) 
This  expression  by  itself  would  show  brutal  rage,  but  assisted  by 
No.  14  the  appearances  of  human  thought  and  emotion  are  stiper- 
added.  Agam,  to  indicate  mere  animal  or  Inidily  \mn^  let  No.  12 
half  close  tlie  lips,  which  are  at  the  same  time  io6ate<l.  But  join 
to  this  the  action  of  No.  G  and  7  (particularly  of  tlie  latter,  whicli  is 
peculiar  to  man)  and  an  efiect  is  shown  of  more  than  mere  boilily 
suffering.  In  this  expression,  of  courw,  the  actiou  uf  No.  14  and 
16  will  combine.  The  expression  of  laughter  is  pnidutetl  by  tlm 
relaxation  of  No.  VI,  and  coniiequently  the  preponderance  of  the 
elevating  muscles  No.  S,  9;  IQ,  li.  Tliere  is  a  seeming  resem- 
blance between  the  action  of  miiwrlea  in  laughter  and  in  weeping, 
or  mere  bodily  pain,  but  the  character  of  the  ciieekaud  lipj*  present* 
a  strikiug  difft-reuce.  No.  12  in  a  smile  is  merely  relaxed,  whereas 
in  anger  and  in  pain  it  is  forcibly  drawn  by  *hc  other  miu»cles.  In 
violent  laughter,  No.  9,  and  the  other  elevating  muscles,  are  jet 
more  excited,  and  No.  12  yet  more  relaxed.  In  contempt,  pnde, 
suspicion,  jealousy,  No.  \'l  combines  \iith  No.  4  and  7  to  arch  the 
lips  and  depress  the  anj^le  of  the  mouth.  Tlie  lips  ore  drawn  horii- 
xontally  with  a  bitter  expression,  which  just  disctoics  the  teeth. 
In  grief,  No.  7  and  1 4  (the  former  by  depres»ing  the  angle  of  the 
mouth,  the  latter  by  the  upper  inversion  of  the  eyebrow)  combine  to 
show  a  dejected  and  subdued  state  oi  the  mind«  In  short, the  angle 
of  the  mouth  aud  the  inner  extremity  uf  the  eyebrow  (features  mo^t 
indicative  of  human  exjireiision)  are  the  moi»t  movable  paHs  of  the 
face,  and  at  these  points  the  facial  muscles  may  be  said  to  be  con* 
centrated.  In  languor,  faintuev^t  ^t  sorrow,  the  mii^cle  No,  7  is 
often  accompanied  by  the  action  of  No.  14,  and  the  latter  combined 
yet  further  with  the  action  of  the  central  fibres  of  No.  16.  In  this 
expression  the  depression  must  be  slight,  not  violent,  for  No,  7 
cannot  act  strongly  without  the  combination  of  the  superb  us  No.  4, 
which  would  completely  spoil  aud  change  the  expression.  In  the 
languor  of  sickness,  when  suffering  is  not  extreme,  the  nostrils  are 
depressed.  But  an  occasioiwl  jwiig  dilates  them,  (by  means  uf  No, 
11,)  causes  giia-shing  of  the  teetli,  (by  No.  2  and  3,}  widens  the  lijis, 
(by  No,  G.  ll\  II,)  raises  the  eyebrow,  (by  No.  Ifi,)  fircs  the  eye, 
nntl  give*  a  swelled  flush  to  the  whole  countenance.  In  fear,  the 
expression  of  the  human  subject  is,  as  of  other  animals,  without 
dignity.  The  eyebnll  is  much  exposed,  the  eyebrows  elevated  to  the 
utmost,  the  breathing  irregular,  and,  as  it  were,  by  gasps,  or  su»- 
piendt'd,  the  uo!.trii  itiBated :  to  which  symptoms  add  the  convulsive 
opening  of  the  mouth,  exhibiting  partially  the  teetli  aud  the  tongue 
togi'ther  with  the  dropping  of  the  jaw  and  hollowness  of  the  cheek. 
For  an  attempt,  on  a  very  umall  scale,  to  exemplify  some  varietien 
of  express:! on,  see  plate  ix.  The  eighth  pair  of  nerves,  observes 
Camper,  or  the  lesser  pathetics  affect  the  system  in  emotions  of 
Burpriiie,  of  love,  and  in  tlie  approach  of  dissolution.  In  dying,  ho 
coutinueH,  the  eyes  are  drawn  towards  each  other,  because  the 
power  of  the  will  ceases,  and  the  musclea  only  act  in  consequence 
of  the  feeble  remains  of  life  yet  seated  in  them.  The  eighth  pair, 
or  greater  pathetic,  communicates  with  the  throat,  breast,  abdomen, 
and  l)y  tlve  intercostal  muscle,  with  th|i  nerves  of  the  arms  and  legs, 
P.  132. 

It  might  not  be  diflScult  to  pursue  at  greater  length  an  abridged 
view  of  the  eflPects  of  emotion  and  of  nervous  excitement  upon  the 
neck,  the  trunk,  and  the  limbs.  But  we  must  here  conclude  this 
branch  of  study,  th;it  we  may  havu  si%ace  for  iKiinting  to  others 
equally  iudispen liable  to  the  student,  remarking  only  on  the  impor- 
tance of  hi*  giving  peculiar  attentujn  in  his  figures  to  the  action  of 
their  hand^.  it  has*  been  observed  of  the  celebrated  ''  Ct-nucolui" 
by  Leoui  da  Vinci,  of  which  an  excellent  copy  i**  preserved  in  the 
RojTil  Academy,  that  were  the  heads  in  that  Fainting  entirely  hidden, 
4  E 
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Faintinff.  equipn^,  and  observance  of  costume  in  general  will 
v^««Vi«»/  contribute.  The  manners  and  exterior  of  each  figure 
will  represent  clearly,  though  unobtrusively,  the  age, 
rank,  sex,  condition,  and  character  of  the  individual.  It 
must,  however,  be  all  along  borne  in  mind,  fhat  the  out- 
lines of  a  composition  must  have  reference  also  to  the 
efiects  that  are  producible  in  the  arrangement  of  chiaro- 
scuro and  colour  hereafter  mentioned. 

(280.)  But  more  especially  in  Portrait  Painting,  the 
necessity  of  accommodating  the  outlines,  or  beginning 
of  a  composition  to  the  ultimate  effects  of  chiaroscuro 
and  colour  is  obvious.  Such  an  outline  from  Nature  is 
to  be  chosen  ns  will  contribute  to  represent  the  •*  best 
looks*'  of  the  person  painted.  The  rules  of  unity, 
variety,  and  fitness  arc  also  as  essential  to  this  kind  of 
composition  os  to  any  other.  The  first  of  these  qualities 
requires  that  the  freneral  chnnicter  of  the  person  should 
be  preserved.*  The  second  demands  such  force  of  con- 
trast as,  without  interfering  with  simplicity  or  unity,  will 
]iromotc  individual  likeness,  and  at  the  same  time  gratify 
the  eye.  The  third  quality  of  a  portrait,  or  its  Atness, 
presupposes  in  the  artist  a  degree  of  address  seldom 
attainable ;  which  must  enable  him  to  hold  unlimited 
control  over  the  taste  of  his  sitter  in  what  relates  lo 
dress  and  to  costume  generally. 

(281.)  It  is  chiefly,  however,  in  landscape,  and  in 
Paintings  of  what  is  termed  "  still  life,"  that  the  group- 
ing of  outlined  objects  must  be  made  a  preparation  for 
the  effects  of  light,  shadow,  and  colour.  Objects  iu 
Nature  that  interfere  with,  or  combine  awkwardly  with 
the  parts  of  tliis  subsequent  process,  must  not  l)e  selected 
for  laiulscape,  or  must  be  excluded.  In  historical  forms 
or  in  portraits  a  particular  sentiment,  or  set  of  features, 
may  require  a  particular  outline,  and  to  that  outline 
must  the  future  choice  of  colour  or  of  effects  of  shadow 
be  made  in  some  degree  subservient  in  order  to  a  good 


ami  the  hamls  only  of  (he  figtirrs  exposed  to  vievr,  the  spectator 
nii*;ht  discover  the  story,  and  synip.ithize  with  the  actors  in  that 
pathetic  scene  of  ufllctiun.ite  energy,  siirpris>e,  dismay,  and  revereu- 
tiul  NorfDW. 

Thnt  the  limbs  .lud  whole  person  must  cooperate  with  facial  ex- 
jiression  the  commonest  ohservir  will  allow.  We  are  inclined  to  an 
0|>inion.  that  sometiinuK  variety  of  ex|-re>>Mon  may  even  lie  ^ivan  to 
a  head  only  hy  vnryin;;  tlie  jiosilion  of  the  neck  which  supports  it. 
Tho  head,  for  example,  in  j)late  xi.  fi;;.  'J  fif  the  dotted  lines  6  6  be 
taken  for  the  houndarii-s  of  the  neck,)  is*  represented  l<»okin;j  iq), 
and  beeins  to  wear  an  aUitu'le  of  entreaty.  If  these  dotted  lines  l)e 
removed  or  concealiil.  and  A  A  Ix;  taken  "lo  rep^'sent  tlie  neck,  the 
eyes  appear  looking  no  longer  upward,  hut  forward,  us  if  durin{2f 
convers.ition  with  an  eipjal.  Tliirdly.  ifU  n  he  made  the  l)oundary 
lines  of  the  neck,  the  luce  directs  a  downward  UH)k  towards  some 
supp(Jsi;d  object  below  with  an  air  of  prot(.>dion  to  an  inferior.  In 
this  exani])le,  therefore,  without  chanpnjj  tlie  position  of  any  one 
featun;  <jf  a  fice,  the  reader  will  perhaps  a';reo  with  ns  that  (he 
chai)jjfe«i  tmly  in  theadjoininj;  parts  contribute  to  j;ive  three  diffexent 
jwjculiarities  of  expressii/n  to  the  same  unjdtered  countenance.  For 
tine  ex;iresMon  of  hands  see  in  the  National  Gallery  the  picture  by 
Da  Vinci  of  *'  Christ  amon;;  the  Doctors."  AIko,  hy  Giorjpone 
"Tlie  Martynlom  of  St.  Peter."  And  in  the  Dulwich  Gallery  the 
"Adoration  of  the  Shepherds"  by  An.  Carracci;  together  with 
several  fine  works  of  N.  Poussin,  particularly  the  "  Triumph  of 
David  ;*'  Guerciuo's  picture  of  the  "  Woman  taken  in  Adidtery," 
and  a  jiicture  said  to  Iw  by  Rul»en»,  of  "  Samson  and  Delilah." 

*  Sir  Joshua  Reynolds  remarks  of  the  Dutch  School  of  Paintcrg 
that  they  have  stillmore  hrahUj  than  the  Venetian.  "  With  them 
Cthe  Dutch)  a  history  piece  is  jiroijerly  a  portrait  of  themselves; 
whether  they  describe  the  inside  or  tlie  outside  of  their  houses,  we 
have  their  own  people  euji^a^ed  in  their  own  peculiar  occuiwtioUB  j 
workin;r  or  drinking;,  playing;  or  fightii^g.  The  circumstances  thai 
enter  into  a  picture  of  this  kind,  are  so  far  from  pivinjj  a  general 
view  of  human  life,  that  they  exhibit  all  the  minute  particularities 
of  a  nation  differing  in  several  respects  from  the  jre«t  jof  mankind." 


likeness  or  a  forcible  expression  of  the  senlinient  in-  Of 
lended.     But  it  is  in  landscape,  or  the  Tepnsentotion  of    ■ 
inanimate  objects,  that  the  aerial  perspective,  the  chiaio-  ^^ 
scuro,  or  the  disposition  of  local  and  reflected  lights, 
colours,  and  shadows,  must  be  all  in  aU.     And  although, 
in   such  pictures,  there  is  a  certain   de|pree  ofunitg^ 
variety,  and  fitness*  to  be  observed  in  the  forms  whicii 
such  a  composition  puU  together^  yet  the  chief  interest  of 
such  objects  for  Painting  must  arise  firom  good  choiee 
and  arrangement  of  colour. 

(282.)  Composition  of  light  and  shade  comes  neittoAfp 
be  considered.     An  acquaintance  with  the  peispective """ 
of  shadowst  is  essentially  necessary  to  (he  student,  si  ?^ 
well  as  with  the  appearance  of  light  either  re/Uckil  g^^ 
from  the  surfaces  of  objects  according  to  their  degrsessf  ada 
polish,§  or  refracted  through  them,  according  to  their  Egl^ 
degrees  of  transparency,  and  their  fitness  for  traumit-  ^ 
ting  colours  and  forms  seen  through  them.|     SceOi^ 
TICS,  p.  410.  417.  422  ;  Light,  ArL  4,  5,  86,  68— lOa 
151,  illj  et  seq.)     The  earliest  attempts  at  lepresentiif 
light  and  shade  among  the  ancients  appear  to  have  bcea 
given  in  what  is  called  monochrom  painting,  na.  by 

*  Fitness  of  coKtunie  in  composing  a  Undse^ie  aiay  be  wd  ts 
be  its  adliexence  to  one  particular  class  or  style,  ■■  wall  .■■  .ib 
freedom  from  local  incongruities.  It  would  be  almnd,  for  ■^ttHi, 
to  confound  in  the  same  landsca^ie  the  Arcadian  style  of  daads  or 
of  Titian,  or  the  classic  solemnity  of  Gaspar  PoiMBi^  or  ffe  «iU- 
ness  (often  overwrought  and  studied)  of  Solvator  .Boi^  wUh  the 
more  detailed  and  more  homely,  but  no  less  able  sad  besulifiii  voria 
of  the  elder  and  younf^er  Tcuiers,  of  Ruysdael,  y wMi^«  i^  ui  te 
Dutch  and  FUimish  Schools  of  Landscape.  Again,  wifli  lesped  It 
local  incongruities  it  would  he  equally  absurd  to  place  eouitic  {Atals 
in  a  waterleHK  desert,  or  to  plant  trees  from  tba  ToiM  .SoDi  iaa 
composition  extracted  from  Windsor  Forest 

f  See  Note  (A.)  at  the  end  of  Paxntdki. 

I  See  Note  (B.)  Jbitl, 

}  Da  Vind  (cap.  131  and  132.)  ofasetvee  maeding  fhc  kol 
colour  of  bodies,  that  thone  which  liave  rough  and  uneven  ■■£■» 
discover  most  their  natural  or  ^nvral  hue.  The  eoloiir  of  poUnA 
surfaces,  on  the  contrary,  is  with  difficulty  discernible.  llieR  kit 
are  tinted  hy  the  colour  of  the  light  reflected  firom  them,  (wbrlkr 
|)rimitive  or  borrowtd,)  by  the  glow  for  example  of  a  moniingorefc^ 
lurr  sun,  b}'  the  blue  of  the  sky,  &c.,  and  he  lustances  in  the  ensofr 
and  Khinin^  leaves  of  trees  and  herbage,  when  eeen  itom  a  pestiodB 
point  of  view.  Further  examples  may  be  added  from  intenonis 
the  yellow  and  red  light  of  a  Limp  or  of  fiie,  &c  leflectied  fiomfhi 
shining  surface  of  any  coloured  object. 

II  Examples  of  every  day  occurrence  axo  before  the  ejes  of  fla 
student.  Tlie  iuteri)08ition  of  air  gives  to  distant  oljccts  that  Use 
cast  which,  in  Southern  climates,  where  vapours  on  mote  cspilf 
exhaled  than  in  ours,  is  of  intense  cleamess  and  briglitncM.  Jn  sB 
climates,  however,  tlie  lower  portions  of  the  atmumben  Mn,  m 
some  degree,  vapoury,  and  therefore  less  tranaparent/jBi^ the ii|fcr 
portions  being  less  dense  transmit  rays  with  |iropartif^ite  JirtiMl* 
ness :  so  that  objects  generally  exhibit  more  or  lew  of  tbnr  Vscsl 
Colour  and  of  the  effects  of  light  on  their  surfaces  aecoidiw  to  t^Mor 
degree  of  elevation.  (See  fnrtluT  on  this  subject  Da  \1d^  cap.  6S^ 
69.  128.  134.  13G.)  Not  only  the  air  which  veils  or  mSufm 
every  ohje-ct,  is  itself  a  medium  more  or  less  transparent,  Iwil  ■bed 
every  object  which  it  euveloi)es  is  more  or  less  adapted  fi>r  tisM 
mission  of  light.  Let  almost  any  piece  of  coloured  drapery  he  bcU 
up  between  the  si>ectator  and  the  sun :  th«>  apparent  colour  ef  Iht 
cloth  will  he  affected  by  the  transmission  of  the  lays.  Lij^ht  obopsir 
tratuig  the  edges  or  issuing  tluough  the  crevices  of  wood,  or  cfcetf 
stone,  (esjYecially  of  marble,)  exemplifies  this  property  in  bodksftil 
more  distinctly.  Every  leaf  of  a  tree,  every  pettal  of  a  flower  eabihit^ 
according  to  its  position  with  resjiect  to  any  light  which  illuoBiHi 
it,  similar  translucent  po])erties.  With  respect  to  animate  obieeli: 
not  to  mention  the  wings  and  bodies  of  innumeiable  insycK  ^ 
fiiatbers  of  birds,  or  the  hair  of  other  animals,  let  the  obscncr  «k 
hold  up  the  palm  or  back  of  his  baud  against  a  stron|^  Ugfat,  ailh 
his  fingers  extended  and  placed  biterally  dote  to  each  other,  ki 
will  discern  between  them  a  peculiar  warm  Qo§h  tint  caused  kj  Iki 
passage  of  rays  through  the  transjwrent  skin.  An  attentive osM* 
nation  of  these  and  «imilar  eficts  ia  all  tbair  varied  rrsditioM  ii 
important  to  good  folMuing. 
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gmilaliDns  of  while  aiid  ofsnm^  one  davk  pig^menl^snch 
as  brown  or  block.*  No  further  effect  seems  in  hav« 
been  desired  than  would  result  from  pieces  of  sculpture 
•eeu  froin  mie  point  of  view.  The  same  course  may  be 
Mid  to  hnve  beeu  pursiiert  by  all  subsequent  artists,  a9 
being;  introductory  to  the  representation  of  variously  co- 
ttmred  objects.  The  effects  of  moon  Hgrht|  indeed,  often 
rtfibrd,  in  nature,  ailmirable  Hiibjccts  for  nearly  mono- 
iiiToinBlic  pictures.  This  portion,  accordingly,  of  the 
stiidy  of  chiaroscuro,  has  been,  in  p-ett^nil,  separated 
from  that  of  colour,  in  order,  it  should  seem,  to  simplify 
th«  theory  ou  which  dependiJ  mainly,  and  oticu  entirely, 
the  success  of  a  composition.  That  the  darkest  shadows 
sue  almost,  if  not  altogether,  without  colour^  is  obvious 
to  the  experience  of  every  eye ;  but  to  look  at  Nature 
without  uniting^  colour  to  the  brighter  parts  of  objects^ 
or  mlher  to  those  parts  which  are  in  half-lig^ht,  and  in 
which  coJour  is  most  conspicuous,  requires  careful  dis- 
cernment. The  successful  labours,  liowevcr,  in  innume- 
rable instances,  both  of  the  graver  and  of  the  portcrayon, 
prove  this  practice  to  be  sutEcienlly  altaiuable.t 

(i83,)  Light  and  shadow  may  be  considered  iu  four 
ways  :  either 

1.  As  givinnr  relief,  or  bringing  forward  to  view  the 
|>rotniuenl  parts  of  an  object.  Thus,  the  features  of  a 
countenance,  the  lingers  ot  a  hand,  the  folds  of  a  gar- 
ment, the  leaves  and  twigs  of  a  bough,  &c.  are  so  many 
details  of  which  the  outlines  alone  would  present  the 
figure  or  object  to  which  tliey  belong  under  the  appear- 
ance of  a  fiat  surface,  but  wliick  filled  up,  as  in  Nature, 
with  alternate  lights  and  shadows,  according  lo  the  rela- 
li^^  position  of  some  illuminating  body,  strike  the  cje, 
and  llirongh  the  eye  tlie  imagination,  with  on  impression 
of  liieir  solidity .| 

*  Fimvli  cjiiotes  a4  fuHufrs  ia  hii  intrtMluciory  Leetun*,  p.  fl.  from 
ihe  cunjfcclurti!!  uf  Ricm  oa  the  Paintiiifj  of  the  Aucit'nti,  4(o. 
B49rlm,  1737-  Tlmir  Monochiomny  he  says,  or  "  Paintings  of  oae 
ealotic  on  a  plune  or  tulilet/'  were  '*j>runM  with  white  and  ihiu 
^owred  witJi  what  Ihty  called  jmuic  wax,  first  amalji^amuttd  with  a. 
fotigh  re»iaous  pij^nii'iit,  pmrnklly  uC  a  retl,  siimc'Linies  ilark  brown 
fit  blAck  colour.  In  or  mthtr  through  this  iuky  jfrtHind  the  oulhiivs 
were  traced.  From  this  step  •'  they  advauct^U  at  Last  to  mas)!i«s  of 
light  i\nA  bhadiif.  aiid  from  those  to  the  siiperinductioa  of  UiflenuU 
cuioui^i/^     See  aim  oiir  pirvseut  Treatise  at  p.  4G7* 

f  A  white  or  a  black  object  bein^  of  tbp  same  local  hue  with  the 
colourtnc;;  material  uf  the  monochrom  must  be  peculiarly  and  oflea 
mi^  Lluncly  cou^picouiiii.    Two  thiugs  are  to  be  done  in 

m  •:  workii.     L  To  represeut  the  proportion  of  light  and 

sh^* ^-v  part  uf  axi  objtct  soppoved  uoifurm  in  its  lociil  Ci>lour. 

2.  To  rppruwat  amonjj  a  uiimbtT  tif  objects,  each  of  which  has  a  dif- 
ferent IocaI  colour^  the  exact  value  in  Nature  which  i?ach  local  colour 
beats  an  to  lij;ht  and  suhade,  when  compared  %vi(h  the  rest. 

It  is  Wttll  knowa  that  living  hpednufns  I'Jtist  wf  individuals  whose 
«yeug^t  cannot  distingui&h  colours,  and  who  ^ee  all  objects  in  IhiK 
XDimochramAtic  liirht.  Such  a  fuculty  (if  we  ou^jht  not  rather  tn 
^^y  ti^ariv  ,iu»fi)  might  be  heniceattle  fur  dcteriniami^  what  pictures 
uru  i;e  heat  tflR."ct  iu  au  en^jriued  fumi.     For  it  not  unfre- 

q<u  ru!i  that  a  well-coloured  Ci'mpoiitiuii  before  being  »ub- 

iniilcd  to  iiio  gravtr  undtTj^ocs  considerable  clianps  tinder  Iho 
UinfctioQ  of  the  artist  who  composed  it  ia  order  to  pictorial  effect 
under  its  new  monodait»matic  i^arh. 

The  following  communication  of  an  experiment  by  M.  KombiTg, 
made  at  Paris,  in  I6J*9,  to  the  French  Academy  of  Sciences^  may 
g^Tc  some  idea  of  the  comparative  value  of  Ujj^t  conveyed  ftrom 
coloured  objects.  //  prii  un  verrr  bien  hi*ut  de  deux  rote$  cf  parcon- 
H^iuent  peu  irunsparcnlf  ft  ratftml  pfuct:  dans  urtr  Quv^rfure  par  oh 
ptt$wo9i  ttrutr  la  luanet'c  qu*U  rcvcvoit^  il  ne  voyoU  an  trover*  df  ce 
«r?  '^tfeii  hlancM   qui  etoirnt  an  ikfa  H  nvffniienf  eruj-  de 

t4>i.  ./eur,    Aifiint  ua  pev  ptUi  (r  vcrre,  tf  vtt  mteux  le  bfanc 

et  t  .  ,  ,,y.  ^  voir  U  jaunt:  et  a  minute  qftiltr  puhstoti  davurifnt^ff 
/et  drffvFfnifi  cQuIeurt  cowmen fnient  A  te  dtcauvrir  dans  cet  ordrif— 
jaunCj  lerf^  mu(fe,  bten^  Wfir.  V,  Hntuirr  dr  tAtnd.  Rny.  de$  Sei' 
€nc€M  dt  Partf,    Aimt'e,  \tOO.     f^AyoVyiK"  Gf/uVo/f,  p,  19*  19, 

I  Re«iicctljig  any  natural  object  selected  for  pictorial  imitatton. 


2.  Aw  giving  reiief  to  same  eomplete,  somi!  detaclmd,  QfCompoi- 
some  isolatetJ  object,  by  raising  its  contour,  or  ont\vnr<l      sStfon. 
boundarjs  otf  the  ground;  cotn[n»Hed    of  other  objects   ^-— -v-*-' 
which   appear  from   behind  or  l»eyoijd  it*     In  this  way, 
the  figure  of  a  horse,  a  man,  or  a  tree,  is  relieved  by  the 
sky  seen  ou  the  other  side  of  it,  or  l)y  a  mountuin,  oc 
building,  or  by  distant  masses  and  groups.     Or  one 
building  in  relieved  by  another  building,  one  tree  by 
another  tree,  &c.* 

the  artist  must  bewan?  of  conRnin^:  bis  repreientation  of  it  Cthroit^b 
anuNplaoed  ambition  of  nri^nality)  to  the  im|ire««ionv  of  his  owu 
nuad  alone^  He  will  find,  that  for  obtaiaia^  faithfully  the  cliaiac* 
terihtic  tines^  lights,  and  idiaduw»  of  any  object,  he  mu!>t  lie  ou  the 
watch  for  and  set  down  not  what  ia  most  recondite,  but  ^vhat  it 
most  obvious  i  not  the  jwculiarities  which  he  may  ctiance  to  prido 
faimitflf  for  discovering,  but  the  peculmrrttet  which  nobody  can 
avoid  (>eoing.  In  short,  he  will  select  wbjit«»ver  i*  piedomiuant  j 
whatever  cannot  fail  to  reach  the  eye  of  the  commoutst  obinurTer. 
Thusie  very  characteristics,  which  from  their  commonness  nmy  in 
Nature  be  little  valued,  twcome,  when  transferred  to  works  of  Art, 
jiwalunble.  It  is  remarket!  of  Rembrandt  that  he  ^ve  to  every 
object  the  peculiar  character  ^miliar  to  every  spectator.  The  Ktudcnt 
will  likewite  be  careful  to  see  hi«  object  or  model  iu  sucli  li^lUi  as 
will  exhibit  best  its  predominant  features.  There  ia  always  in. 
Natmre,  ubsiervcA  Da  Vittcit  Romo  li|;ht  in  which  an  object  )i»  brtter  re* 
cognised  than  in  Any  othtr  ;  somt*  ]if:jht  in  wliich  lui  animal  B^^iirej^ 
for  example,  exbibitB  l>e^t  the  particular  muMrles  re<]uired  lo  be  tii 
action.  Ilti  tJiKt^nces  the  diiBculty  of  rvco^nisinf^  even  the  face  of 
a  fanuliar  acquaintance,  if  inHtead  of  beia|;  ilhimined  in  the  way  we 
usnalLy  see  it,  it  be  made  to  roceive  light  only  from  below.  H« 
ilesiires  always  such  a  point  of  view  to  be  choyen  as  will  ^huw  botli 
the  shadowed  and  the  enli^teued  Mde  of  any  tig^ure :  and  recum-' 
luends  a  high  ti}{ht,  umformly  diHiised,  and  not  e3u:e>v«ive  uor 
glaring;,  as  most  advanta^;euu4  for  bhowiu^  features  and  minuta 
partii.  We  nuud  only  add,  tluit  ^milar  remarks  hold  tme  of  iaani« 
mate  siibtftancejf :  aud  that  iu  the  case  of  buildings,  for  ejcunaple, 
some  point  of  viuw  should  be  chotita  opposito  their  main  an^le»  or 
cornerK,  in  order  to  Imve  the  advantage  of  light  contrasted  with 
shadoiv.     (Da  Vinci,  cap.  40,  41 .  279.) 

*  llie  ehaded  bide  of  the  object  which  caats  the  shuduw  is  com- 
monly  lesi  dark  than  the  lihaduw  which  it  CAi,tA.  Tlius  the  i^hadow 
of  the  wall  T  F  K  0  2  H  (plate  xii.  fi^.  4)  will  bo  darker  than  the 
wall  its«iif.  The  cauges  of  thiai  are  various.  One  i^,  that  iheir  is 
commonly  some  reflected  li^U  from  a  nejf^hbounng  object ;  ai^  ia 
the  present  instance,  from  the  euligbtcued  part  w  li  d  J  kf  &c^« 
reflex  ia  thrown  upon  T  F  R  O  i,  &c.:  anotlitr  U^  that  n:lleaai 
from  brifjht  donds,  or  a  bright  uky  oppointte  the  sua  would  likewise 
be  thrown  itpuu  it ;  and  another  iHf  that  sunputin^  no  wall  or  ia* 
terposini^  object  whatever  at  II,  there  Wuuld  yet  Iw  a  reOex  from 
the  inuminated  part  of  the  ground, 

A  diii^rence  important  to  the  ntudent  may  J&ete  be  wniarlEed 
between  the  lights  and  reflexes  of  an  out-^duor  scene  aud  of  an  iop 
tcriur.  ^^  The  principal  mass  uf  light  in  out  of  door  scentjn  (both 
iu  Nature  aud  the  beat  masterii)  is  L^enerally  placed  in  the  bky,,  or 
upper  part  of  the  picture ; — in  interiors  it  ia  generally  reverwd,  the 
roof  and  back-jfrouud  being  reserved  for  a  roasw  of  Uiadow  and 
repoi»e»'*  (Burnet,  On  Oimpunitionn  p.  12)  The  admirable  interiors 
or  Ostftde  exemplify  this  latter  efiect  iu  almost  every  variety  that 
ingenuity  could  devise  ;   an  efftct  which  t*        '  "^  \,i(ure  will 

explain  by  con^ifleiing  that  the  great  v.  hl*  of  the 

sky  Wcoinea,  by  day-lij^ht,  a  source  of  ^i.„j^.   : Juii  which 

dcjjcenrls  more  or  less  on  all  objects  below  it :  but  lliat  ihe  ceihng 
of  a  chamber  ofren  ri*ceives  only  such  reflexes  us  acine  from  tho 
floor  or  side  walls,  wbich|  biiln^  more  ia  the  way  and  more  opp<|d»ed 
to  the  detceni  of  ordinary  h^Ui  through  the  iloor  or  wiodous,  must 
receive  more  of  the  direct  rays.      Hence,  uhaf         *      i         >  - 

otir  walla,  or  furniture,  or  carpeting,  our  ceili«.'- 

while,  in   order,  it  bhoold  seem,  that  no  retl', ^    -,>■--     --"j      - 

absorbed  or  lo»t  to  us,  but  Ihut  as  aiuch  may  be  drawn  as  pgssibJtf 
from  above  us    (See  note  (C.)  Obs.  5  J,  at  I  ho  end  of  Fjiimtixu.) 

On  the  Bubject*  therefore,  qi  detucfuftg  object;*  from  their  ^ound, 
the  obseTvation  of  Da  Vinci  \h  applicable  m  this  place.  Figuies, 
b  ^ibit  a  much  greater  reUevo,  when  iUumlued    l>y  a  par- 

t  by  a  universal  hght.     For  a  particular  light  wdl  cause 

Ki'  .-  -  -  ch  loosen  aud  drtack  the  figures  from  their  groimd. 
Tliese  retiexes  are  impaired  from  some  of  the  group  from  whom  the 
Hght  rebounds  tq-on  the  shadowed  sides  upptjsite  them  uf  the  other 
flt^utes  ;  and  faiutty  illume  tho<-ti  sides,  m  that  such  Umduws,  how- 
ever forciUle  and  etRcttialj  will  huve  no  hardnubs  nor  harHhue&s,  but 
4e2 
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Fainting.  3.  As  being  influenced  by  the  various  transparent 
^^^V*^^  media  through  which  light  passes,  and  more  particularly 
by  the  air,  either  in  proportion  to  the  density  ot'  the 
latter,  or  in  proportion  to  the  quantity  of  atm(>spherte 
interposed  and  giving  dimness  more  or  less  to  the  greater 
number  of  objects  seen  at  one  view,  (and,  consequently» 
represented  covering  the  greater  part  of  any  picture,) 
according  to  their  distance  from  the  spectator.  Thus, 
groups  of  trees,  or  cattle,  or  other  figures,  or  of  rocks,  or 
cottages,  will  be  observed  in  Nature  to  have  tlieir  lights 
and  shadows  more  faintly  expressed  than  otlier  groups 
or  masses  which  are  viewed  through  clearer  and  purer 
air,*  or  through  a  smaller  body  of  air,  by  reason  of 
greater  nearness  to  the  eye.  (Art  262.) 

The  first  and  second  of  the  above  considerations  will 
be  found  chiefly  to  concern  the  separate  parts  of  a  com- 
position, while  the  third  applies  especially  to  the  general 
effect  of  it  as  a  whole,  and  to  the  proper  keeping  of  each 
partft  as  conducive  to  that  general  result. 

will  fall  off  and  lose  themaelves  by  an  insensible  gradation.  He 
elNewhere  adds,  that  this  light  partakes  of  the  colour  of  the  body 
T«flectin<;  it,  und  will  be  greater  in  proportion  to  the  nearness  of 
the  reflecting  surface.  (Da  Vinci,  cap.  55. 124.  127.  and  Note  (G.) 
Obs.  49,  5U,  51  at  the  end.) 

*  The  practice  is  not  tincomroon  of  confounding  the  general  term 
chiarosairo  with  the  ordinary  acceptation  of  tht>  terms  lisht  ami 
shade.  In  light  and  shade,  commonly  so  caUe<l,  consists  the  mere 
art  of  shading  correctly  any  object  by  itself.  Chiaroscuro  includes 
much  more.  To  chiaroscuro  belongs  the  general  arrangement  and 
effect  of  lights  and  shades,  tints  and  demitints,  throughout  a  pictuxe. 
//  ehfaroneuro,  says  Milisia,  nom  e  iolla/tto  in  datcum  oggelto^  ma  i 
U  ritultato  Hi  tutti  \  iumij  di  tutie  ie  ombre,  e  di  tuiti  i  refletn  (Tun 
guadro,  Artiiti,  he  exclaims,  di/eltanlif  amatori,  tpettalori,  Miudiate 
Corregyio,  mirnie/o,  fimiratf/Of  godetHo,  e  §apreie  eke  cota  h  chiaro- 
tcttro.  Saprete  che  il  chiaroicuro  e  la  bate  deiF  armonia,  e  i  coiori 
non  aono  che  i  toni  che  tervono  per  careUterixare  la  natura  de*  corpi, 
Dixionario  delle  Belle  Arti,  p.  187. 

A  painter,  then,  besides  observing  and  seizing  the  best  light  for 
cxbibttiog  the  individual  parts  of  any  object,  must  also  contemplate 
it  in  conjunction  with  all  the  other  objects  which  surround  it.  There 
18  continually  to  be  fotmd  upon  the  great  theatre  of  Nature,  a 
favoured  Mpot  where  some  one  of  her  innumerable  dramatis  persona 
stands  out  most  conspicuously  and  efft'ctively  beyond  the  rest. 
The  stage-effect  (if  we  may  presume  so  to  call  it)  which  is  thus 
naturally  produced,  must  be  c:urefull^  analyzed  and  studied.  It  will 
be  found  to  consist  in  the  diversified  application  of  some  of  the 
plainest  and  simplest  truths  ima^nable.  Dark  objects,  fur  instance, 
appear  most  prominently  upon  a  light  ground,  and  light  objects 
upon  a  dark  ground.  The  latter,  too,  though  of  the  same  size 
with  the  fonner,  appear  larger ;  that  is  to  say,  a  black  square  re- 
lieved by  white  seems  smaller  than  a  white  square  of  the  same 
area  rehuvcd  by  black.  Or,  again,  as  a  diirlc  surface  receives 
breadtli  (Art  294)  by  surnmnding  a  darker  one,  and  vice  vend,  so 
does  a  bright  surface  by  the  intervention  of  a  brighter,  which  forms, 
as  it  were,  its  focus.  As  the  first  mentioned  of  these  instances 
gives  contrast  and  variety^  so  the  last  conduces  to  unitg  or  general 
effect. 

f  Keeping  means  such  a  correct  disposition  of  the  lights,  shades, 
and  colours  of  an  object  as  leaves  the  mind  of  the  si>ectator  in  no 
doubt  as  to  its  intended  place  in  the  picture.  In  Nature,  every  ob- 
ject in  this  respect  is  perfect.  Naliu-e  all  tlie  while  continually 
varying  in  the  direction,  colour,  and  intensity  of  lights  and  shadows, 
presents  no  object  that  does  not  keep  its  due  position,  its  proper 
value  and  prominency  in  the  scale  of  aerial  perspective.  One  of  the 
moKt  indispensable  employments  of  the  artist  is  to  study  the  effects 
of  atmosphere  throughout  all  the  various  changes  which  diversify 
the  appearances  of  objects.  "  The  otmosphere,"  observes  Mr.  Craig 
in  a  Lecture  to  the  Royal  Institution,  *'  is  transparent  in  a  greater 
or  less  degree,  according  to  the  quantity  of  vapour  with  which  it  is 
charged,  or  the  position  in  which  we  stand  with  regard  \o  the  light. 
We  find  that  glass,  and  even  crystal  or  diamonds,  may  be  so 
doubled  and  redoubled  as  not  to  allow  the  possibility  of  distinguiMh- 
ing  ol>jects  through  those  media ;  because  the  particles  which  com- 
pose them,  though  (wrvious  to  light  in  a  very  great  degree,  are  also 
susceptible  of  a  certain  portion  of  shadow.  It  is  even  so  with  the 
atmosphere,  the  thinnest  and  most  transparent  of  all  media.    When 


4.  A  fourth  consideration  is,  that  light  and  shadow  OTOi 
are  also  influenced  by  the  local  colour  of  the  illii*    ^ 
minated  object.     The  lights  of  black  drapery,  for  es*  ^^^ 
ample,  will  be  far  darker  than  the  ahadow  of  yelloii 
clotht  or  of  white  linen.     And  there  will  be  perceived  in 
every  colour,  according  to  its  intensity,  or  its  plaoe  io 
the  prismatic  scale,  a  greater  or  less  capacity  for  reflect- 
ing light.  (Optics,  Art.  66,  67,  68.     Light,  Art.  1189. 
1141.)     This  latter  observation  will  be  of  further  use 
when  we  come  to  the  means,  modes,  and  rules  of  picto- 
rial representation.     For  the  present  we  remark  thst 
the  tliree  last  of  the  above  divisions  comprise  the  priact- 
ples  of  cliiaroscuro. 

(284.)  Colour,  pictorially  considered,*  as  it  appetn 


the  air  is  hichly  illuminated  by  the  lun,  and  we  itmnd  with  mi 
backs  to  the  light,  distant  obieeto  of  any  kind  are  Karcely  ima^ 
ble,  becmuHe  we  see  the  enlightened  sidea  of  the  paitidcs  eompOHf 
tlie  medium.  If  then  the  partidei  of  air  can  obatruct  and  idkck 
light,  they  must  also  be  liable  to  have  their  shadowa ;  combhwa 
these  particles,  therefore,  of  lighta  and  shadow*,  or  oif  blade  an 
white,  the  colour  of  atmosphere  will  be  grey,  varying  a  littia  aifhi 
one  or  the  other  predominates.  The  eroet  of  iSbm  madinni,  caav- 
qnently,is,  to  make  lighter  every  thing  that  ia  darker  than  its  colaa^ 
and  to  darken  every  thing  that  is  lighter,  till,  aach  approadiiag  thi 
other,  the  objects  Dccome  so  many  flat  acreeni^  ana  atlasl,lnBii 
C(mtinuance  of  the  tame  cause,  totally  disappear.  ^  The  priadph^ 
acted  on  by  some  artists,  that  the  interpoaition  of  air  Bakea  ail  oIk 
jects  lighter,  (and  that,  therefore,  the  brighteat  paitof  thaakyBBnl 
i)e  always  brighter  than  any  object  in  a  picture^)  wooU  ba  true  if 
all  the  objects  in  all  the  distances  of  a  landaeapc  voi  adaaUy  in 
shadow ;  because  they  are  then  darker  than  the  eolaar  of  fbe  atsao- 
siihere,  and  must  l>e  made  successively  brij^hter  by  ita  luiaifcwat^ 
But  to  show,"  continues  the  author,  *Mhat  thia  is  not  always  tbaew^ 
I  beg  the  favour  of  you,  in  tlie  first  opportunity  of  a  biudit  day  ta 
take  a  piece  of  paper  or  any  white  object,  and,  atanding  roll  ia  lbs 
light,  bring  the  jKiper  in  apparent  contact  with  the  miitest  doed 
you  can  find  in  the  sky.  You  will  perceive  that  the  papa  is  whbj 
distinct  degrees  whiter  than  the  cloud.'* 

*  The  ^  high  aspiring'*  Piunter,  who  would  enter  the  fistewift 
Nature,  must  take  nis  weapons  from  the  same  armouir.    Ha  natf 
employ  all  his  facultiea  of  vision,  whether  phyaicalor  iBfell» 
tual,  in  observing  how  objects  receive  increased  eflect  froia  fbm 
being  viewed  in  some  particular  position,  in  aomo  paitienbr  KgU^ 
or  in  some  particular  combination  with  other  objects.    After  aU  hii 
pains,  however,  he  will  find  himself  necessarily  deficient  in  the  at 
of  representing  perfect  relievo  on  any  pUne  surface.    "The  jk» 
tice  of  Painting,"  as  has  been  well  remarked,  <*  can  never  be  cnritd 
higlier  than  to   represent  truly  the  highest   poasible  degrw  ^ 
created  Beauty,  always   in   Form,  sometimes,   nay  ficqoently/  ia 
Colour ;  but  never  in  the  full  vigour  of  light  and  niadow."  Cnog^ 
Lectures^  p.  107.     But  wc  may  here  also  notice  how  painfully  cmy 
artist,  in  his  imitations  of  Nature,  must  be  sennble  that  be  oAce 
differs  from  his  brethren,  and  often  from  himself,  in  possesmig  at 
different  times  very  different  degrees,  not  of  intellcdnal  visaon 
only,  but  of  the  faculty  of  sight  which  he  is  called  upoe  to  ondie 
in  tliis  profession.     lie  will  find  his  eye  not  always  €uthftil  and 
uniform  in  its  decisions,  and  more  partiadarly   with  icgaid  totba 
subject  of  colour.    An  ear  fur  music  has  heen   always  thoo^ 
essential  to  the  musician :  though  all  musiciana  confesaedly  luria 
not  the  same  acuteness  in  that  organ.     But  a  bad  ear  may  be  oftea 
improved ;  not  so  often  a  deficient  eyesight.    'Whether  it  be  Ihtf 
the  musician  by  possessing  a  written  hinguage  for  hia  iiiitiiiawa^i 
and  a  gamut  in  which  the  intervals  of  sound  are  arbitrarily  meaamcd 
and  defined,  and  brought  under  mechanical  dominion,  can  tkai 
call  up  to  his  ear  at  any  time,  any  given  interval  of  tone  ;  whutsi 
the  Painter  to  decide  bis  interval  of  colour  has  no  anch  aitiidsl 
help,  but  trusts  to  his  eye  only  for  measuring  hia  gradation!  of 
tint,  tone,  and  hue  in  natural  objects  :  certain  it  is,  that  difleraaaa 
amon^  musical  artists  arc   far  le>s  remarkable  than  amosg  fti 
pictorial,  not  only  as  to  modes  of  practice,  but  even  aa  to  elemeBlaij 
principles  of  composition  in  their  respective  Arts.    Besides  thi 
great  varieties  of  talent  shared  by  different  individnals  in  the  saaa 
branch,  there  are   shades   of  eminence  for  one  and   the  asna 
artist  in  different  branches.     Some  musicians  have  an  excellent  ear 
fur  /imr,  but  nre  less  perfi-ct  in  respect  to  tune.     Analogous  to  tiiii 
is  the  distinction  among  Pairters,  Ix'tween  an  e}'e  Uitjorm,  or  great 
facility  and  taste  in  drawing ;  and  an  eye  for  colour,  which  ia  ofiea 
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lag.  in  natural  objects,  conduces  much  to  the  same  purposes 
^^  as  light  and  shade.  It  enables  the  eye  to  recognise  ob- 
[^  jecLs  and  gives  ihem  prominency.  By  the  sttident  in 
•*  Arti  colour  may  be  most  conveniently  ren^rded  either 
^  K  As  a  property  of  light  issuinij  from  seli-luminous 
bodies,*  Thus  the  rays  of  the  Sun  are  seen,  at  ditFerent 
periods  of  the  day,  to  spread  a  different  tone  of  colour 
over  any  prospect :  so  also  the  red  lig;ht  of  a  fire,  or  the 
yellow  lij^ht  of  a  caudle  will  give  to  any  scene  in  a 
chamber  a  peculiar  warmth  of  tone.f 

found  uncoanecti'd  with  t!ie  other  isA^tA.  Attain,  there  are  aom^'per- 
Ibmavni  who  modulate  with  prual  lu^auly  and  ftlidty  a  mrhd^  ur  suc- 
c«fttion  of  singli?  Bounds,  whik  ^XhvtH  have  jTfealer  power  in  ancifrtaiu- 
int?  andejcecutio)^  knrmonioui  CDmUtntLtian!4  of  them.  To  thu  romiifr 
of  Ih4.*se  w<s  may  comimre  the  iirii»t  who  ih  successful  in  effects  of 
light  »nd  &lMdow  by  the  u^ti  of  white  coufr^Uktid  with  ftomt:  tine 
«Iiurk  pif^eut ;  to  the  iaUer  wv  may  leKCtnble  the  profoviiul  culouristt, 
who,  in  company  with  Correpj4;in,  can  travenut  with  atiureand  dear 
cje  all  the  masca  of  chiaroucuro, 

t  Untwisting  all  the  chaini  that  tic 

Th»»  hiddtfn  soul  of  harmony. 
It  is, however,  an  encoiiran^ni;  fact,  that  constsiul  practici*  im- 
prOiVM  a  ^cwW  eye.  The  student  thus  gifted  ahould  \m  in  the  daily 
niiHt  of  eolourini^  from  Nature,  The  txjueBts  of  tint*  habit  are  to 
l»  seen  in  the  eu|i«-Tior  discri  mi  nation  of  every  good  Portrait  Painter 
on  the  suiiject  of  colour.  Such  a  one  may  even  have  no  eye  fur 
the  f^eneral  proportions  of  the  human  form  nor  of  any  thiiij^  beyond 
the  natural  *hjtjift  of  the  human  head;  but  as  a  coloumt  he  wilt 
urobahly  excel  much  t)etter  dmuffhtsmen.  The  ail  vice  of  Sir  Joshua 
Beyocdda,  to  make  coloured  sketches  in  preference  to  drawings 
snerely  pencilled  or  shaded  in  black  and  white,  cotiducei  to  the 
tame  end.  The  only  danger  is,  that  the  young  coluuri&t  may  run 
into  a  fault  which  haa  been  well  termed  modfliintf  a  picture,  and 
may  be  sattslied  with  a  hasty  process  instead  of  careful  previous 
fnitline  &nd  tasteful  acftderaical  arrEingcment,  (See  Note  (D.)  at  the 
end  of  PafNTiNQ.  But  let  the  youthful  Professor  only  give  daily 
attention  in  an  equid  dep^ee  to  the  sublime  of  Art,  as  weU  as  to  the 
detail  of  Nature,  and  Ins  Titiane«que  execution  will  l)e  worthy  his 
RaSielle^que  desii^ns.  Keynolds  has  tu];;;ge9ted  aUu  a  mode  of 
composition  by  taking  some  one  figure  from  a  celebrated  niaiii*r 
and  designing  others  to  correspond  with  it.  An  air  of  grandeur  is 
thus  imparted  to  the  whole  work.  If  by  a  somewhat  ni mi lar  process, 
particular  objects  in  a  composition  be  gleaned  from  diffeient  scenes 
in  Nature  tite  selection  will  likewi!^  amply  repay  the  gleaner's  ia- 
dustry.  Many  Painters  have  pursued  the  custom  of  jnodelliiig  tht-ir 
fp^ups  for  the  purpotc  of  obtaining  a  true  representation  of  lii^ht 
and  shade.  Tintoret  and  Correggio  are  known  to  hare  availed 
themti  Ives  of  this  metluwl. 

•   See  Note  (A*)  def.  2.  at  the  end  of  Paintino. 

f  Tone  (from  ruf*^,  tentlo)  refers,  in  its  original  application,  to 
tlie  teuaton  of  i>triugs  in  Music,  in  order  to  produce  sounds.  Sti]i* 
po«iin|^a  string  or  wire  tsevered  into  two  equal  parts  :  aj:id  the  two 
string  thitt  formed  to  be  stretthed  exactly  to  the  same  degree  of 
tensioa  ;  their  sotmdi  will  have  no  interval  between  them^  ttiat  it, 
tjii^soniid  of  lioth  will  be  one  and  the  same,  or  imbon.  A  greater 
Of  Jevi  degree  of  tension  iu  one  of  the  ntnugM  will  produce  a  greater 
Of  lett  intffvai  of  sound  between  them  t  one  will  have  a  higher  and 
the  Other  a  lower  tone.  So,  in  Painting,  intervaU  of  ahadow  aud 
of  eok>ur  are  greater  between  any  two  objcctti  in  proportion  to  the 
warmth,  Hharj^*ness,  decidedness,  and  distinctness  of  the  one^  and 
the  greynesis,  coldness,  neutrahty,  or  faintness,  of  the  other.  Tlic 
Art,  iherefore,  of  fomnfj  a  picture  is  the  process  of  giving  to  each 
interval  of  colour  and  tjhatlow,  its  proper  and  natural  value  in  any 

S'ctute,  Til  ere  is  the  folluwiug  difference,  however,  Ijetween  the 
iiisidau  and  the  Painter.  The  fonner  has  a  fixed  scale  not  ei>pied 
from  any  natural  phenomena,  (unless  the  singing  of  birds  may  be 
to  called,)  but  determined  arbitrarily  according  to  an  arrangement 
of  auch  sounds  us,  from  experience,  are  found  pleasurable;  whereas 
tlie  Painter  copies  from  a  scale  of  colouring  and  shadowing  that 
actually  exbtts  and  has  at  all  times  existed  in  Nature.  Thevarielv 
indeed  of  these  tones  of  colour  in  natural  objects  is  womlerrul.  ft 
11  Infinite.  Light,  both  in  it?*  hue  aud  iuteusltr,  is  CL>ntinually 
dtanging.  Tlie  same  object  viewed  at  ditii^reut  hours  in  the  day 
has  a  dim*rent  tone  of  colour.  In  the  course  even  of  a  few  seconds  a 
variation  in  the  direction  of  the  Sun's  light  may  completely  alter  the 
whole  prospect.  Not  only  lines  and  contours  which  were  lively  and 
hold  may  become  retiring  and  feeble,  but  the  whole  of  the  scene  may 
have  a  tint  of  bbie,  red,  or  yellow,  or  some  combination  of  them  (Art. 
284,  2S5)  throwti  over  it  in  an  instant.    Painters  have  here  a  great 
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2.  As  belong^ing  also»  under  the  denomination  of  local  OfC«>mp9» 
colour,    to  other  substances   opaque  or  transparent,  or     hhiun, 
polished.     Examples  are  scarcely  needed.     With  respect  '•^^v-*--' 
to  transparent  sid)stances  it  is  seen  that  in  proportion 

to  their  transparency  is  the  vividness  of  their  local  colour 
when  light  shines  through  them.  Thus  the  local  colour 
of  leaves,  though  it  may  be  dark  green,  becomes  of  a 
lively  brightness  by  their  being  seen  in  situations  up 
against  the  light,  and  in  which  the  ligrht  passes  through 
them  to  the  eye.  But  of  opaque  ptilished  substances  it 
will  be  observed  that  tliey  seldom  or  never  exhibit  uni» 
formly  their  local  colour. 

3.  As  forming  rctlexes  cast  from  one  coloured  sub- 
difficulty  to  encounter.  Their  tints  and  tones  cannot  of  counie  bo 
changed  simultaneously  with  those  rapid  changes  iu  the  natural 
objects  before  thera.  If  a  Paintiug  could  be  executed  as  quickly  oi 
the  rays  are  cast  in  a  camera  upon  a  dark  wall,  then,  indeed,  the 
Painter  might  ha  said  to  catch  the  fleeting  ciilonr  as  Poets  are  sai4 
to  **  catch  the  Cynthia  of  the  mtnute."  But  the  Painter  must  be 
satit^Fud  with  an  artificial  armngement  established  as  nearly  as  pos- 
sible upoti  principles  conformabJe  to  the  appi'arances  in  Nature.  As 
in  Nature  there  is  a  degree  of  relief  and  warm/h^Ati.  284,  No,  5)  in 
proportion  to  the  nearness  of  any  object  to  the  plane  of  the  picture ; 
to  the  kind  and  degree  of  lii^ht  upun  it ;  and  to  the  prox.imity  of 
some  other  object  enlightening  it  directly  or  by  reflexion  ;  iso,  in 
Painting,  these  are  the  principles  of  sncccssfid  imitation  (hough  90 
freejueutly  departed  from.  At  the  commencement  of  a  picture  those 
piu^ts  only  win  probably  receive  the  chief  care  of  the  prolmtioner  iu 
Art,  anil  will  be,  as  indeed  they  ought  to  be,  most  strongly  delineil 
ftijtl  marked  which  are  of  the  jyreateKt  importance,  while  the  other 
portioEisofthe  work  will  be  left  in  a  less  obtrusive  and  u  hronder 
htate.  But  as  the  work  proceeds  the  jiroper  subordination  of  thuse 
minor  pit  ion**  is  often  most  injuriously  disregarded.  **  It  is,'* 
ohservi's  an  able  arrist  and  writer,  "  the  general  cliaracter  of  an 
objeet  that  is  tnost  important,  and  this  character  is  to  be  preserved 
at  the  price  of  every  other  quality.  It  is  this  which  is  imprinted  on 
the  mind  of  every  one,  and  is  therefore  paramount  to  all  other 
properties." 

And  AS  in  Nature  there  is  throughout  the  whole  of  any  scvne  a 
general  tone  of  colour  pervading  the  air  according  to  the  iioint  of 
time  when  it  is  viewed,  so,  in  Painting,  the  artist  must  have  one 
prevailing  hue  which  pervades  in  imitation  of  the  atmosphere  the 
whole  picture,  one  prevailing  tint  which  gives  it  character.  Tliis, 
like  a  keynote  in  IWusic,  must  mark  and  signalize  the  entire  com- 
position, nod  though,  iu  Music,  other  tones  aud  mmtulations  info 
other  keys  are  continually  made,  and  other  tints  and  other  colours 
require,  in  Painting,  to  lie  introduced ;  yet  the  one  prevailing  key 
must  reign  throughout. 

In  copying  from  Nature  the  Painter  has  the  advantage  of 
choosing,  among  the  multiplied  appearances  of  the  same  olyed, 
that  aiiparanoe  in  ahade  and  colour,  which,  without  altering  its 
form,  may  render  it  most  agreeable.  In  this  selection  he  mast 
study  Il.irmony  of  Colouring.  Here  is  another  phrase  from  the 
vocabulary  of  the  Musician.  As,  in  Music,  certain  tones,  when 
sounded  together,  blend  agreeably  according  to  a  scale  fixed  and 
drawn  from  experience:  so,  in  Painting,  certain  cotuurs  and  tints  are 
known  to  blend  harmoniously  with  others.  Also  as,  in  Music,  dis- 
cords ami  harsh  combinations  arise  from  certain  intervals  of  sound 
striking  Ihe  air  at  the  some  moment  j  so,  in  Pointing,  violent  pain- 
ful antl  startling  effects  arise  from  unnatumi  juxtaiK>sition  of  cer- 
taiu  cotours-  We  say  unnatural,  because  in  all  apj>earanceK  of 
Nature,  (that  is,  in  all  appearances  out  of  the  Painter's  canvass^) 
there  is  a  wonderful  effect  of  harmany  caoied  by  the  intervening 
and  circumambient  air ;  which,  by  its  one  prevailing  tonr,  overcomes 
in  most  instances  all  jarring  and  violent  opposition  l^etween  any 
two  objeda  placed  near  each  other  even  of  the  moitt  glaringly  dis* 
cordant  cofours.  This  seems  effected  by  an  apparent  mingling  or 
union  nf  the  rays  of  cnch  at  the  respective  points  of  contact  of  the 
two  objects,  and  is  aided  by  the  grey  of  distance  caused  by  the  inter* 
vening  air  which  appears  to  neutraliEe  the  colours  otherwise  harshly 
opix>sed. 

From  this  proceeding  of  Nature  the  Painter  collects  a  method  of 
tanw^  his  picture  and  rixluces  it  to  one  harmonious  elE*ct  as  a 
whole.  Greys  are  an  important  medium  by'  which  he  must  work 
to  neulraltze  and  suWue  all  uncalled  for  harshness  in  colouring  | 
and  for  the  same  end  a  compound  tone  mixed  from  the  two 
opp>fiing  colours  may  be  introduced  to  qualify  his  greys  far  tlie 
undertaking* 
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Pkhiting.   stance  upon  the  surface  of  another.*    Thus,  though  the 

V— v-— ^  local  colour  of  leaves  be  green,  yet  such  of  them  as 

'  reflect  the  blue  of  the  sky  will  have  bluish   reflexes ; 

while  others  that  reflect  the  rising  or  setting  light  of  the 

sun  will  have  reddish  or  yellowish  reflexes.f 

4.  As  having  various  degrees  of  strength  or  of  pale- 
ness, which  implying  more  or  less  shadow,  make  promi- 
nent the  parU  so  shaded,  (Art  283,)  and  give  us  ideas 
of  solidity.  Thus  by  moonlight,  or  in  the  white  or 
greyish  light  of  noon,  with  the  sun  veiled  in  clouds,  a 
piece  of  drapery,  a'rconling  to  its  lights  and  shades,  ex- 
hibits numerous  tints  J  of  one  and  the  same  local  colour, 
sufficient  to  convince  us  of  its  being  a  solid  body,  though 
far  less  conspicuous  than  in  sunshine. 

5.  As  contributing  to  give  prominency  by  lisicarmfA 
to  certain  objects,  or  by  its  coldness,  to  throw  back  cer- 
tain other  objects  into  distance.  Thus  the  blue  tone8§ 
of  a  mountain  or  of  a  building,  assure  us  that  a  quan- 
tity of  atmosphere  intervenes,  while  certain  warm  tones 
intermingled  at  their  summit  convince  us  of  their  cleva- 
tioo.  Similar  effects  are  found  in  all  objects  propor- 
tionably  to  the  power  of  light. 

(^5.)  But  colour,  besides  giving  identity  and  promi- 
nency to  objects  has  a  further  qualification,  that  of 
giving  pleasure  to  the  eye  by  certain  agreeable  combi- 
nations of  coloured  rays-jj  An  acquainUnce  with  these, 
however,  comprises,  as  any  student  may  soon  And,  but  a 

*  See  Note  (X,)  deC  3.  at  the  end  of  Paintiko. 
I  Sl'c  Nat»  (C.)  ou  zvilexes  of  colour. 

I  By  tint  vm  would  be  understood  to  mean  a  particular  degree 
of  8treii>j;tli  or  of  palenew  in  any  colour.  Tliiu  in  the  diagrami 
to  iUiuitriite  tho  priematie  and  compound  scales  of  colour,  (plate  xi. 
fig.  5  und  7 A  the  vtronge^t  tint  of  colour  is  at  the  inner  circle  nuiO' 
bercd  20 :  the  palest  at  No.  1,  or  the  outer  circle.  The  student 
(to  whom  wo  rtcammend  to  conitruct  the  fif^iirea  considerably 
iari^r,  and  to  colour  them  fur  himself)  will  obMr\'e  that  there  are 
twenty  different  shades  or  degrees  of  straneth  reckoning  from  the 
whitest  to  the  deepest  intensity  of  each  of  the  eighteen  tones. 

§  By  tone  vm  understand  the  interval  (see  the  third  Note  to 
Art.  234)  betwetin  two  colours  as  to  degrees  of  coldness  or  of 
wannth.  (Art.  296|  297.)  Thus  puqile  is  a  warm  colour  when  com- 
pared with  blue ;  and  a  cold  colour  when  com^Mired  with  red  or 
yellow,  &c.  In  like  manneri  green  is  a  worm  colour  compared 
with  blue;  and  a  cold  colour  when  compared  with  yellow,  red, 
orange,  &c.  The  degree  of  difiPerence  is  termed  a  tone,  and 
this  degree  might  ^lerhaps  be  marked  like  any  point  in  a 
mnriner's  compass,  (tee  plate  xi.  fig.  5  and  7,)  if  the  circle  were  so 
divided. 

II  The  warm  colours  (yellow,  orange,  red,  and  their  compounds) 
are  understood  to  attract,  and  seemingly  to  approach  the  eye  ;  on 
the  other  hand,  the  cold  colours  (violet  or  ])uri)le,  bliw,  and  green, 
with  all  compounds  of  blue)  are  consideretl  to  give  the  appearance 
of  receding.  We  here  subjoin  a  brief  abstract  of  the  theory  of 
Moses  Harris,  published  about  1781,  with  a  dedication  io  Sir  Joshua 
Re}'noldM,  who  gave  it  his  approbation.  The  opinion  of  the  greatest 
colouriht  of  the  Knglish  School  gives  the  system  a  strong  duim  tc 
our  attention.     Harris  divides  his  scheme  into  two  parts : 

1.  The  prismatic  scale  or  division,  (plate  xL  fig.  4,  5,)  admitting 
no  other  colour  but  those  shown  in  the  prism. 

2.  The  compound  divisiou,  producing  all  tlie  other  colours  to  be 
found  in  Nature. 

Pursuing  tho  Newtonian  view,  ho  reganls  white  and  black  ai 
colours :  white,  a  jierfect  combination  of  all  as  representing  Ught ; 
and  black,  as  also  a  combination  of  red,  blue,  and  yellow,  in  equal 
force  and  of  tlus  Wrongest  powers.  Ue  conceives  these  three 
equals,  by  equally  opposing  each  other,  to  be  each  of  them  de- 
stroyed, so  that  none  of  them  is  distinguishable,  but  all  become 
absorbed  in  total  obscurity.  To  illustrate  this,  ho  supposes  the 
three  primitive  colours  to  meet  in  their  fullest  powers  or  strength  in 
the  form  of  three  triangular  pieces  of  stained  glass,  placed  over 
each  otlier  to  verify  the  effect.  (Fig.  4.)  He  conceives  that  precise 
and  clear  ideas  of  the  three  primitives  and  of  their  mediates 
may  be  conveyed  by  reference  to  some  known  substance  or 
flower. 


sli^t  portion  of  the  knowledge  of  PaioCiiig.  It  mmmw/k  W 
to  little  more  than  the  ability  of  produeini^,  hj  the  joxlir    ■* 


Plrbnitives' 


Mediates 


Rid, 

yellow, 

blue, 

orange, 

green, 

purple, 


king'i  yellow, 

ultra'marine, 
red  orpiment, 
■ap-green. 


-    { 


wiMpopKF. 
f  bottfl:  flosrsr,  i 
\     nunndna. 
eambottk  flowv. 
garden  maryKoU. 
MLves  of  the  ume  het. 
hairy  twegtecahiowi^  orfb 
flower  oC  the  cowmbJi- 
daitiea. 


1.  Respecting  the  first  division,  or  primatie  drde,  (figs  5,)  j4- 
low,  red,  and  blue  being  the  simplest  elements,  tahs  their  pieoB  A 
the  greatest  distance  from  each  other  in  the  drde.  Behriea  Hmm 
respectively  are  placed  the  mediates,  vix.  orange,  gmen,  and  psplfc 
For  if  red  and  yellow  be  mixed,  they  will  produce  en  onngi^  $ai 
therefore  it  is  placed  between  rid  and  yellow  :  if  ^llow  nid  \km 
be  mixed,  green  is  produced,  and  accordingly  takea  its  place  WfceMi 
those  two  colours.  In  like  manner,  pncple  produced  by  hhie  md 
red,  must  be  placed  between  them.  A  gradual  diuge  if  Ihl 
colours  will  be  observed  when  viewed  successively  from  ths  tip 
towards  the  right.  Red  will  be  seen  softening  gradually  into  cobmb; 
the  orange  to  yellow ;  the  yellow  to  green ;  that  again  fes  ni% 
which  graduates  to  purple.  The  purple  oooang  to  t&  npycr  pA 
of  the  circle  is  lost  in  red,  which  completes  the  whole.  In  tkh 
scale  it  is  manifest  there  cannot  be  a  coloui  composed  cf  ssoss  tiisa 
two  of  the  primitives.  The  number  of  coloOEa  in  ihie  chde  a» 
eighteen.  £ach  of  these  is  divided  by  eoacsi 
twenty  parts,  or  degrees  of  power,  from  the  deepert  and  i 
to  the  weakest,  or  from  the  outermost  circle  to  ^  io 
These  degrees  are  called  tints,  of  which  the  whole  < 
360,(18x20  =  360.)  So  that  each  of  the  colosa  in  te  UM^ 
most  or  smallest  circU}  lias  twenty  degiees  of  povB^whili  eechoC 
the  outermost  possesses  only  one. 

2.  The  division,  or  scale  named  compound,  (fig; 7,)  iesaypoeid 
to  contain  all  those  colours  which  may  possiUy  be  aade,wbeR  el 
the  three  i^imitives  aru  employed  conjunctively.  In  oedcr  tocAd 
this  possible  combination,  the  three  mediates,  osange,  gRC^  ail 
purple,  are  substituted  for  the  three  primitives,  rod,  JvBcWi  nd  Usu 
Each  of  tho  mediates  being  compoisad  of  two  nnmitivcs^  w^  s» 
cording  to  the  example  of  the  first  diagram,  (fig.  &,)  and  by  As 
some  mode  of  proceeding,  produce  other  compounde  mad  their  tieta^ 
which  in  this  second  scale  (fig.  7)  (exclusive  of  the  <Kan&  gpsH^ 
and  purple  included  in  the  prismatic)  amount  to  15  ealeun^siri 
when  each  is  divided  into  'JO  degrees  of  power  or  strragth,  vil 
produce  three  hundn^d  tints,  whidi  being  added  to  the  3w)  ei» 
taining  iu  the  prismatic  scale,  form  a  totiil  of  660  ;  yet  the  csbni 
producing  so  gruat  a  number  of  tints  amount  to  no  mm  ftsi 
33,  ranged  in  such  a  natural  order,  as  easily  to  be  retained  ia  tli 
memory. 

Prismatic  Redf  orange-red,  red^orange  ;  oramgCj  yelloiHn^gf^ 
orange-yellow;  ye/Zow,  green-}-ellow,  yellow-green;  grtem,  Mh 
green;  green-blue ;  b/ue,  purple-blue,  blue-purple ;  ^erp^  ■!* 
purple,  ptirple-red.  Compound.  Orange,  olive-orange,  iiiis|i 
olive ;  oiive,  green-olive,  ulivo-grcen ;  greem.  slote-green,  yson  ihti; 
</b/r,  purplc-slatc,  slate-purple  ;  pttrp/Cf  brown-purple,  purple  liiwi ; 
brown,  orange-brown,  brown-orange. 

'^  This  systematic  arrangement  will  be  found  of  use  in  Liih"*^''*K 
colours.  If  a  contrast  is  required  to  any  colour  or  tint,  kekfKUS 
coloiur  or  tint  in  the  system,  aud  directly  opposite  you  wiU  fiai  Ihi 
contrast  wanted  :  viz.  suppose  it  is  required  to  know  what  obUxis 
most  opposite  or  contrary  in  hue  to  red ;  look  directly  opposite  li 
that  colour  in  the  primitive  scale,  (fig.  5,)  and  the  contrast  is  fieii 
to  be  green,  which  is  the  compound  of  the  two  other  nriautiN& 
So  likewise  the  diametrical  opposite  to  blue  is  orange,  andtoyiOiV 
purple." 

The  author  proceeds  to  remark  the  usefulness  of  his  theo^li 
the  process  of  mixing  or  blending  colours.  Many  do  not  sdmt  of 
being  mixed  together  without  producing  a  negative,  neutral,  m  M^ 
meaning  colour,  viz.  green  and  red  of  four  degreee  of  tii^i  Un 
and  orange  of  five  degrees ;  yellow  and  purple  of  six  degrses.  "^  Bit 
if  the  colours  so  mixed  are  possessed  of  all  their  power,  ^cj  tfaM 
produce  a  deep  black,  as  all  oj)posites  in  either  sole  wdl  de.  8l 
pure  colour  can  be  so  formed.  Thereforo  any  two  coiouis,  in  eiiB 
to  produce  a  third  by  their  mixture,  must  not  be  chosen  at  so  gMd 
an  interval  or  distance  as  one-4hird  of  the  circle.  The  wsanr  AM 
are  situated  the  better.  Suppose  an  orange  colour  wanted,  led  am 
yellow  will  effect  it  i  but  red-oiange  and  yellow-orange  mixsd  «! 
do  much  better.*' 

LUcewise  if  the  colour  of  a  picture,  or  any  part  of  it,  be  tii 
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of  certain  colours,  the  same  e^nsalion  as  by  n 
well -composed  nos4?iruy  or  by  the  wing  of  a  butterfly. 

(286.)  Another  use  of  colour  b  Is  suitableness  for 
conveying^  or  encouraging  certain  sentiments,  that  may 
be  in  confomiity  with  the  intended  monil  of  a  picture. 
We  do  not  here  enter  into  nor  recommend  the  emble^ 
mAiiai\  purposes  to  which  colour  was  applied  by  anti- 
quity and  by  the  early  Schools  of  Art.*  But  there  is 
evidently  in  colours  as  well  as?  in  sounds,  a  sentimental 
tendency.  The  blind  mun,  who  likened  scarlet  to  the 
sojind  of  a  trumpet,  was  not  iiutrue  to  Nature.  Some 
colonrs  awaken  cheerfiilness  and  g^aiety  \  some  invite  to 
repose  and  peace  ;  others  excite  ideas  of  g;randeur  and 
splendour ;  some  challenge  rivalry  and  iiurl  defiance,! 
while  others  diffuse   impressions  of  a  soleoQii  character, 

akmmg,  for  ioclanca  too  red,  t*r  too  ydloir  ;  the  lanie  consirtemtion 
of  Hs^  autbor'ii  tchtfmti  paiutii  out  a  rem<Hly,  by  uniting  in  the  ciue 
of  redness  iti  w|r|kisitt?,  fir.  gretn  of  the  same  tint  or  degree  of 
|iOwer  with  the  red  ;  and  m  the  case  of  yellowness  hy  uniting  purple 
of  the  same  puwtT  with  the  yellow.  He  then  observes  u^wu  the 
llj&tiUj  uf  iiiidtng  materinU  to  give  a  perfect  exam^ik  of  hi^ 
flohtoie:  Uut  odd>t,  tlmt  ludinrt,^  |T.uubo|»i\  carmine,  and  ^flp-^;reelI, 
maj  bt  called  periVct,  ln'C-tuit:  each  of  ihum  coiitainis  the  l\v'*?oty 
■i  «f  iKnrtT,  or  uven  more.  He  conceives,  thiit  if  hia  cuhiur« 
divided  into  a  greater  numher  of  tinls  m  divisioiiii,  AUf^h  an 
wutdd  ratlier  i;ive  f^euter  confusion  than  utdily  to  hisi  ais 
^  ent.  We  may  ailil,  that  the  reader  may  uikstly  make  the 
ailternpt  lor  hiuiHilf  In  comiKj^iag  a  third  scaU',  uf  %vhich  the  thrcv 
iutcnnediarra,  hn>wn,  idivv,  aad  tdiite^  hhall  be  the  fuctom  instead  of 
tiia  osedivleft,  orani^e,  purple^  and  ^^njcn,  (Fig.  6  )  l^e  experi- 
ment, ludeiid,  bim  beeti  actually  onatleand  pahhcthed  t>y  the  tugeuious 
Jlf,H«.yter. 

♦  We  read  in  Exftdns  of  garments  of  bh>e,  pwrple,  and  scarlet ; 
«r1udli  eoltfurb  either  from  the>r  liimplicity  or  fijicil}le  (qualities,  liaTe 
Imui  Mnpluyed  hy  nrthts  of  all  agt'S  in  painting  draperies  ofiacred 
Or  oohle  chtitiicters.  Catourji  also  hu;ve  a  titiieisB  aecurding  lo  the 
WtmtttX  inT*Qna;;;«iH  represented-  Than  we  read  of  **  theaiure  sone  of 
VmJWrOfthe  seii-;;retn  {;  irmontB  of  Neptime,  and  the  red  mantle 
^f  Mars;'  Uurnet,  On  Cnh'n\  p.  38.  *^  yelitiw,"  olwinejt  Mr 
Oraig, ''  is  uaden»ti>od  tu  irv|kre^cnt  liutre  and  ^lory  ;  red  to  riepre- 
jMtwer  and  Utve  ;  hhte  implies  divinity ;  purphs  autliiohty ; 
humility ;  nod  ^recn  iH.rvitude.  Upon  thi»  ntiitemeiit  uud 
lation  we  are  enabled  to  account  for  the  invariahk?  practice 
ing Painters  of  portraying  the  blessed  Saviour  of  Mankind  ia 
Ip^rtut'iitA  of  red  &\id  Idiie  :  tba  red  ini[)lieH  hts  comprehensive  love 
l4j  the  human  race,  as  yivW  as  hisi  ]iower  to  tulfil  the  dtctatv^s  of  that 
lotre;  and  the  blue  ftignitiett  hii  JJivine  ori^^ia/'     Lecturt^f  p.  ITS. 

f  "  Tltere  aie,"  ohservew  Air.  Payne  Kuighf,  **  some  kiudii  of 
Yt'tn'  ^(lru]>edst  8uch  a^  turkeys  andoxeUf  tu  whom  ttearlet  is 

pt'.  uful;  as  they  will  nin  at  it,  and  attack  it  with  the 

uiuK^ai  .tiuiLuce  and  fury.  Green,  on  the  contrary,  appears  to  be 
^rateftd  to  the  eye*  of  nil  aniniah  \  though  coluiui*,  at  well  tm 
ooujadaand  flavours,  are  oion*  plejsini^  when  harmoEiioiMly  mixed 
and  jjrAdnateil,  than  whtMi  distinct  and  uniform.  Indeed  they  are 
mimottt  always  graduated  and  broken  in  Nature.  In  every  indivi- 
dual  pink  or  ro&e,  whether  its  colour  he  white,  yellow,  or  red,  juBuite 
vanetiiis  and  n^radationti  of  tiut  are  produced,  not  only  by  the 
dtfFepffit  modilicationii  of  h^l^t  and  shadunv,  but  by  the  various 
reflected  ray»  whicii  one  kaf  coMjs  upon  another,  accordinjir  tu  fheir 
diflerent  degrees  of  o|)acity  and  exposure/*  Knight,  Oh  Tasttr^ 
BvQ,  1805,  p,  C2. 

'*  Colottrv  that  are  inost  a^eeable  to  the  eye  Are  Bueh  as  the  otre 
hMM  Income  accustomed  to  fnum  their  beinjr  cooMtantly  preufnted  to 
the  bi^hti  biich  a*  blue,  wbire,  or  jjrey  tu  skies;  |?rtea  in  trees  and 
Igrats ;  brown  or  wann  grtsy  in  earth,  road,  or  ftoue.  Ah  therufure 
Ihe  eye  has  bttn  formyd  upon  the  coatempUtion  of  such  colour*, 
ihe^eiwral  look  of  Nalure  can  l>e  given  only  by  admittinj^  lar^ 
portioQH  of  such  colours  into  the  picttiie ;  if  they  are  more  vjvid 
liian  aiu  most  commonly  observed  in  Nature  Jbe  charm  is  ck«trnyed. 
All  colours  rendered  famibar  by  the  iutrodudion  of  artificial  means 
are  ;;iuded  hy  tlie  wame  lawii.  A  green,  thii<uj^h  quite  unnuiuxiil 
wh  ■  — ^  'i:*d  upon  berba|:^v  might  be  strictly  natural  in  rej»re- 
»*  Jdl  eulour  of  a  piec*  of  drapery;  y«t  we  may  sal'eiy 

A4  ■  ...c  most  brilliant  colours  oiay  receive  an  advanta}r«  ju 

bein^  iuried  to  thoa«  lilies  tnost  comw^a  in  NatiJ/e»  «^>ecijiUy  if 
they  form  a  krj^e  m^um  in  the  picture,*  Bunietf  O0  Cff^Qur  m 
J^iMiwgi  p,  5, 


Ruch  as  of  revefOAce,  of  contemplation,  of  lonelinessj  or 
of  mefatieholy. 

(287.)  iii.  We  come  now,  lastly,  to  the  third  consi* 
deration  which  ought  to  occupy  the  mind  of  a  coraposer, 
namely,  his  mmiis^  rults^  or  mode*  of  rrpre»mtation. 
These  are  so  nuinerons,  and  in  sf«ch  %'arietyt  according' 
to  the  genius  of  each  individual  artist,  and  the  nature  of 
the  vehicle  he  employs,  that  lo  enumerate  them  com- 
pletely would  be  hUe  describing  every  kitid  of  musical 
inHtrument,  tog:ether  with  the  peculiar  merits  of  every 
remarkable  perfbrmer  upon  each.  The  f^vr  particulars 
i*hich  our  remaining^  space  jjermits  us  here  to  collect, 
may  assist  towards  a  useful  system  of  practical  ctunpo- 
sition.*  In  order  to  as  plain  and  compendious  a  state- 
ment as  possible,  we  ^tve  a  summary  of  the^e  particu* 
lars  in  the  following  rules  :  atid  observe, 

(286  )  That,  in  a  Historical  ammgement,  the  inventive 
powers  of  the  compo&er,  like  tboec  of  a  Dramatic  Writer, 
feboyld  be  directed  to  every  probable  circumstance  which 
may  contribute  lo  heip:hten  the  effect,  and  which,  though 
in  strict  truth  it  did  not  hapi>en  at  the  time,  yet  mig:lit 
have  happened,  without  doing  aoy  violence  lo  probability. 
For  example,  it  is  a  Historical  ^ct  that  General  Wol4p 
when  he  fell   at  Quebec,  commanded  such   officers  as 

*  Next  to  beiufr  keenly  iitscepfible  of  such  impre^Biunvand  appear* 
ances  >m  are  proper  for  Painting,  the  artist  must  possess  to  a  liigh  de- 
pree»  the  faculty  of  me/hodtca/  arrfxntjemrat.  Having;  chosen  his  fub- 

yecii  he  miist  be  further  gifted  with  a  ■•  -i-  -  ' *"■      •   1  xcvution* 

To  knowledge  &nd  intuitive  percepi  .1^  benu- 

tiful,  or  intercftting  in  vittibie  objects.. :  'icquaiut- 

nnce  with  the  means  and  materiulM  uf  ius  Art.  ll  ij»  not  enou^jh  to 
have  hit  picture  de^ic^nefl,  completed,  and  luuig  up  oidy  in  the  gal- 
lery of  his  fancy.  Any  dreamer  can  paint  thus  in  his  Hl«»ep,  and 
can  aurposH  any  thiti^;  iliat  ever  was  done  before  in  Poiotin|^.  But 
tlie  work  uf  the  wakiug  artist  mcist  be  ^uhstautial  and  tangibk*.  The 
'*  airy  uothhig*  uiunt  have  a  local  habitation,  adequate  t;^  it»  recent- 
lion  ;  SYhtemiitically,  carefully,  and  durably  constructed, 

Syfriem,  with  Ptunters,   has  a  ttrufgld  operation.     It  rehilei,  iit 
the  tir»t  place,  lo  the  intellectuwl  impreawious  to  be  conveyed  lo  the 
Rpectator.     Thin  inchitk-,  cind  ui^e  of  escprt'iiMion  ;  oa 

ibis  head  we  liave  ahesi  marks.    (Art.  27U.)     Or, 

secondly,  it  relates  tu  the  i.....v.  .....  .w.  ^t.iiveyii—  ^*-     ■     -prt'wons, 

viz.  outUtie,  light  and  uhade^  chmroscuro,  coln<  j^'i^j  &e. 

Syntem  arrives  at  its  hi^^hest  exec  Hence  when  tl.-  ihese  two 

nperation»  i%  not  seen  nor  noticed  in  compariiiun  of  the  former.  In 
KailaeUet  for  ijuimple,  the  expression  is  ao  intelligible,  so  direct, 
ho  forcible,  that  you  forget  the  contiiTanceB  ami  materials  l>y 
which  that  great  msx&ixt  accompliihei  hi*  prjrpoite.  To  any  one,  not 
a  Painter,  the  most  exprfMsivt  pedwrmauces  »cem  tlie  eai^iest.  The 
gifted  artist,  however,  well  kuowi  the  paaos,  the  ingenuity,  the  tkiU^ 
and  judgment  exercised  for  their  aecompUthment. 

For  llie  general  mediocrity  of  modem  Art,  a  very  good  practicfll 
reason  has  been  as^iigned.  Moderns  have  more  taste  than  genius. 
As  it  '\s  the  jirovince  of  genius  to  make  her  own  rules,  not  nastily, 
hut  with  all  the  circumspection  of  a  su|ierior  being  ;  to  create,  if  we 

may  so  expre»t>  it,  ^ •   '  -  *  bur  owa,.butAt  lli£  same  time  to  regn. 

late  her  creation  h>  f  btroag  wmam  dawn  from  the  ci»de  of 

Nature,  anrt  judicH  .   1  d  to  cifduralaaoes ;   so  it  is  the  fatal 

pectdiarity  ot  ta!>tw  to  fuikiw  no  ruleii  but  what  are  ready  madei. 
Taste  fluctuaten.  Taste  seems  to  hve  only  by  the  breath  ofYaiihion, 
To-day  wliat  it  extnuagantJy  praised  becomes  insipid  to-mom»w. 
Taitc  would  improve  ujmju  Nature.  Hence  we  *ee  that  style  bai 
been  so  often  more  favoured,  mtire  trusted  to,  and  more  studied  thon 
natural  expretwion;  and  that  SchooU  of  Art  have  failed  to  benefit 
and  acivance  the  cause  which  they  profess  to  maintain. 

Genius,  on  the  contrar)',  continues  true  to  Nature,  and  like  Nature 
is  always  various,  always  interesting  or  exciting.  It  happen*  ia 
Painting,  as  in  Music,  that  genius  is  gtuded  diiefly  bj'  Nature ;  but 
tliat  taste  without  geniuH  tends  to  draw  the  eye  voi  well  a.%  ear  away 
Cram  Nature  to  the  {lerformancei  of  other  artists  tlmt  have  been 
successftd  com|}etitoTs  for  fame.  It  tends  to  tutbice  a  habit  in  uni 
SiiiinX  of  copyiu;L;  from  Aut^ther,  instead  of  jnirtuuig  n  svsttTm  cate- 
fully  digeittedt Jiind  previniuily  o^tabUshed  for  himavU ;  the  rLjniU  of  tiit 
CMTu  experience  «md  industnout  obsen  ation  of  natural  plieuomeua,  as 
prU  j^  uf  the  Uboum  of  olhen. 
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Painting.  ^^^  about  him  to  leave  him,  and  continue  their  pursuit 
-_g~^^rml^  of  the  enemy.  The  only  persons  who  remained  with 
him  when  he  died,  were  the  surgeon  and  a  grenadier 
who  attended  him  as  his  servant  West,  however,  in 
his  celebrated  picture,  "  The  Death  of  Wolfe,"  has,  with 
great  ability,  introduced  various  other  figures,  which 
give  to  view  a  number  of  interesting  associations  con- 
nected with  that  event  The  Indian  chief,  in  particular, 
who  watches  the  expiring  hero,  acquaints  us  with  the 
place  where  the  scene  is  laid  and  identifies  it  with  Ame- 
rican History.  Copley's  "  Death  of  Chatham"  is  a 
similar  example.  The  Lords  appear  in  their  robes. 
The  fainting  fit  also  of  Lord  Chatham  (for  he  did  not 
die  in  the  House  of  Lords)  was  not  actually  witnessed 
by  many  of  the  persons  introduced,  for  the  sake  of  scenic 
efiect,  into  the  picture.  Cases  might  also  be  mentioned 
where  two  events  which  happened  at  the  same  time  are 
introduced  into  the  same  composition.  Of  this,  **  the 
Transfiguration,"  by  Rafiaelle,  is  an  instance.  It  was 
while  our  Lord  was  transfigured  in  the  Mount,  accom- 
panied by  St.  Peter,  St.  James,  and  St.  John,  that  the 
remaining  nine  disciples  were  implored  by  the  afflicted 
parent  of  the  demoniac  to  heal  his  son. 

(289.)  That  a  similar  exercise  of  taste  and  fancy  is 
not  only  admissible,  but  is  essential  to  picturesque  ar- 
rangement in  grouping*  objects,  whether  animate  or 

*  "la  commencing  a  composition,  it  is  customaxy  to  mark  the 
middle  of  the  space,  for  the  purpose  of  arranging  those  points  w« 
consider  of  most  importance  to  the  subject ;  dividmg  the  picture  for 
the  regulation  of  the  masses  of  light  aud  shade,  ascertaining  and 
fixing  the  horizontal  line,  &c.  A  mode  of  constructing  the  compo* 
jiition  in  reference  to  a  diagonal  joining  any  two  comers  of  the 
Dicture  is  often  suggested  from  the  pen^wctive  effect  requiring  a 
length  of  line,  thereby  obliging  us  to  place  the  ix>int  of  sight  at  one 
•ide^  of  the  picture;  sometimes  it  is  suggested  from  the  group  re- 
quiring a  laxve  space;  which  a  diagonal  line  secures,  as  in  the 
^  Elevation  of  the  Cross,*  by  Rubens ;  or  sometimes  it  is  suggested 
from  the  conduct  of  L'ght,  as  in  liis  picture  of  the  *  Descent  from 
the  Cross.'  Cuyp,  adopting  this  mode  of  composition  in  most  of 
his  pictures,  (which  are  genially  sunset  or  sunrise,)  places  the  focus 
of  light  at  the  bottom  of  the  sky,  thereby  enabling  the  distant  part 
of  the  landscape  to  melt  into  it  by  the  most  natural  means ;  while 
the  strongest  part  of  his  sky,  being  at  the  opi)osite  nn<rle,  produces 
the  g^atest  expanse,  and  mixes  and  harmonizes  witli  the  dark  side 
•of  the  picture.  Thus  the  eye  is  carried  round  the  composition  till 
the  two  extremes  are  brought  in  contact,  the  most  prominent  with 
the  most  retiring.  In  compositions  constructed  upon  this  principle, 
(particularly  where  the  landscape  occupies  a  large  portion,)  many 
artists  carry  the  lines  of  the  clouds  in  a  contrary  direction,  to  coun- 
teract  the  appearance  of  all  the  lines  running  to  one  point ;  thus 
using  the  dark  of  the  clouds  to  antagonizej  as  it  is  termed.  By  such 
a  practice,  an  apparently  better  equipoise  may  be  produced,  but  it 
sacrificL-s  many  advantages.  For  we  observe  in  many  of  the  pic- 
tures of  Cuyp,  Rubens,  and  Teniers,  where  the  figures,  landscape, 
aud  sky  are  all  on  the  same  side  of  the  composition,  that  a  rich  and 
soft  eflect  is  produced ;  and  that  the  strong  light  and  dark  touches 
of  the  figures  tell  with  great  force  against  a  background  of  houses, 
trees,  &c.,  which  are  prevented  from  being  harsh  aud  cutting  by 
mixing  their  edges  with  the  clouds,  or  dork  blue  sky.  This  doubling 
of  the  h'nes  (if  1  may  so  express  it)  gives  a  picture  tliat  rich  fulness 
which  we  often  i)erceive  in  a  first  sketch,  from  its  possessing  several 
outlines.  Those  who  imagine  that  by  thus  throwing  the  whole 
composition  on  one  side,  a  want  of  union  will  be  produced,  will  be 
convinced  of  their  error  by  perceiving  (in  any  work  thus  constructed) 
how  small  an  object  restores  the  balance.  Since  the  smidlest  object 
by  being  detached  and  opposed  to  a  faint  background  of  extreme 
distance  receives  a  tenfold  value." 

"  Rafiaelle,  in  the  'Transfiguration,'  has  made  the  principal  figure 
of  tlie  lower  gproup  (an  interesting  young  female)  detach  itself  from 
the  ground  by  a  strong  warm  light  cutting  against  the  shadow,  and 
by  a  dark  blue  mantle  comin^^  in  contact  with  the  light.  From  the 
circumstance  of  her  addressini^  the  Apostles  and  pointing  to  the 
demoniac,  the  two  sides  are  united  ;  and  the  figures  are  so  linked 
together  that  the  eye  is  carried  round  until  we  arrive  at  the  most 
projecting  points,  namely,  the  hands  and  feet  of  the  .apostle  with 
the  book.    The  disciples  express  their  inability  to  perform  the  cure. 


inanimate.    The  position  of  the  figures,  the  direction  of  Ofi 
the  light,  the  formation  of  masses  to  give  breadth,  (Ait    ■ 
1394,)  and  of  contrasts  to  give  variety,  are  not  necettarily  ^ 
such  as  did  occur  at  the  time  of  the  event,  or  scene  Id 
be  painted.     It  is  sufficient  that  they  mig^t,  vrithoot 
improbability,  have  occurred. 

(290.)  That  light  and  shade  may  be  most  eonvenl-  7m{ 
ently  divided  into  five  parts  or  gradations,  namely.  No.  I.  "Ip 
Extreme  light;  No.  2.  Half  light;  No.  8.  Middle  Unl;^* 
No.  4.  Half  dark;  and  No.  5.  Extreme  dark.*    TheieK* 
gradations  may  be  expressed  by  five  tints  of  some  one 
colour  taken  from  either  of  the  scales  compound  or  pri- 
mitive, (plate  xi.  fig.  5  or  7,)  supposing  the  colour  to 
be  whitest  when  most  approaching  to  extreme  light  at 
the  outer  circle,  and  deepest  or  darkest  when  appmch- 
ing  to  extreme  shadow  at  the  inner  circle.     Between 
these  two  extremes  of  the  twenty  shades  of  tint  thoe 
mentioned,  let  the  space  be  divided  by  five.    The  ei- 
treme  light,  or  No.  1,  will  then  lie  between  the 


while  two  of  them,  pointing  to  the  Mount,  refer  the  ptople  to  Cfaml; 
and  thus  connect  the  lower  with  the  upiier  half  of  this  sublime  ab 
ture."  ^ 

"  It  is  not  oidy  necessary  that  a  gronp  should  have  hoOosRife 
the  reception  of  shadow,  Init  also  projections  fiir  the  light  to  mt 
upon ;  it  not  only  ought  to  possess  a  good  genexml  form  in  the  ani' 
Une  which  defines  it,  but  the  figures  must  also  be  linked  fe^te 
in  such  a  way  as  to  lead  the  sj^ator  in  amongst  Ihen/^nMy 
must  appear  to  hare  room  to  stand  upon,  and  evtiy  Bffm  Biuit 
keep  its  appropriate  place,  according  to  its  relative  dirtanei  firam  tiw 
eye.  Hence  a  form  of  composition  by  a  concave  or  coanx  Um  has 
l«en  ofcen  adopted  as  the  simplest  and  beat,  and  ponniuig  ths 
greatest  variety  of  advantages.  That  it  is  so  generaUy  osed  nuj 
cease  to  surprise,  since  we  find  it  applicable  both  to  the  icgidaitf 
of  RafiBiclhs  and  the  irregularity  of  Rembrandt."  Burnet,  FnOkd 
Bintt  on  CompoiitioM^  p.  10, 11.  26,  27. 

*  We  translate  as  follows  from  Ra£BielIe  Mengs^  in  his  Aafa  rf 
Pmniing,  **  To  facilitate  the  balance  of  coloiin  in  a  pictuK^  odli 
regulate  it  suitably  to  the  kind  of  composition  chosen.  J  npoft 
what  I  before  alluded  to,  in  regard  to  Jiv9  classes  of  naterisb  ftr 
representing  all  the  appearances  of  Natuio;  namslj,  fivstialitf 
colour.  Of  these  five,  two  belong  to  the  lights  and  two  to  the  dnki. 
The  other  is  a  middle  tint,  which  I  call  the  purest  of  the  Hwi  MUt 
belonging  either  to  light  or  dark,  but  receivmg  and  leflectiog  bflth 
in  an  equal  degree.  If  out  of  these  five  materials,  the  Bsinler  OM 
only  two,  and  completes  his  picture  by  means  of  white  by  itssif  ■! 
black  by  itself,  a  confused  effect  will  result ;  because  white  as  nfl 
as  black  has  the  property  of  excluding  every  other  eolour ;  tfai 
former  in  the  lif^hts ;  the  latter  in  the  sluidows.  But  if  by  thesMde 
I  am  endeavouring  to  explain,  a  certain  proportion  of  thentsoh 
taken,  sometimes  a  higher  degree  of  black,  sometimes  a  Ug^ 
degree  of  white,  and  sometimes  a  middle  tint,  a  pleasing  variety  wil 
follow,  notwithstanding  the  uniformity  and  monotony  of  thoe  two 
colours.*' 

''A juxtaposition  of  the  two  extremes  will  give  ftm^ sificiity, 
or  hardness.    A  large  interval  of  middle  tint  eztcotf  '  *  ' 
them  will  soften  that  hardness ;  and  further,  a  caxeful  i 

of  the  different  tints,  so  as  to  place  each  degree^  if  possibk^  V 

the  one  above  and  the  one  below  it  in  the  scale,  |aeseiiiBg  odf 
sufficient  distinctness  for  a  correct  representation  of  the  oljcdi 
painted,  such  a  mode  of  operation  will  cause  tha  greatest  **fg*rB"T 
softness  and  sweetness." 

**  Again,  by  a  separation  of  lights  into  masses  with  other  Ufffab 

and  of  darks  with  other  darks,  a  pictiu^  may  obtain  r ^^ 

air  of  gloom,  or  of  grandeur.  (Rctterct  mentoaa  e  fnm 

lastly,  oy  adaptation  and  combination  of  these  means  in  aH  I 

endless  varieties,  any  effect,  clear  and  livelyyOr  cnide  andc 

or  expressing  sofhiess,  tenderness,  or  any  other  sensaliott  mn  ks 
produced.  If  to  this  effect  of  light  and  shade,  Ifae  vssielies  of 
colour  be  added,  in  accordance  with  tlie  same  princsflea  of  csBpaM* 
tion,  {coife  stette  ragioni,)  the  effect  will  be  infinitely  hsighftencf ; 
but  tlie  colourist  must  beware  of  repeating  too  often  the  wuat  »gfct« 
and  the  same  darks  in  equal  form  or  in  equal  quantity  nna  hii 
picture,  and  must  abo  shun  carefully  all  violeiitextremes.  flf  ioti* 
give  his  whole  attention  to  truth  and  verisimilitude.  He  BMt 
remember  that  chiaroscuro  is  the  foundation  of  what  is  tesnsd  Ihi^ 
mony,  aud  that  colours  are  only  tones  which  characterise  the 
of  bodies."    Lezioni  Pra/icke.    Opert  di  Mei^,  torn.  iL  pw  275. 
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circle  and  the  cjicle  marked  four  shades  or  degrees  of 
tint.  The  lirdf  lig:lit,  nr  No.  2»  will  liv  between  the 
circles  of  four  and  of  eitfht  deji^rces  ;  the  middle  tint,  or 
No,  3,  Ijetween  the  circles  of  eight  and  of  twelve  decrees  ; 
the  half  durk,  or  No.  4,  belwt'eu  the  circles  of  twelve 
nnd  of  sixteen  degrees;  the  extreme  dark»  or  No,  ^»  be- 
tween the  circles  of  sixteen  und  twenty  decrees.  But  it 
woidd»  perhaps,  l>e  u  not  less  correct  illustration,  and  more 
in  aecoi'dunce  widi  pjencral  practice,  to  express  ihe  hig-hest 
light  by  positive  white  between  circles  one  find  four;  the 
extreme  ilark  by  positive  black  between  circles  eighteen 
and  twenty;  :iiid  the  intermediale  thrct  liiUs  by  decrees 
of  black  and  while  mixed  ;  No,  2  having"  most  \vhite> 
Na.  4  most  black,  and  No.  3  an  etpial  portion  of  each. 

(291.)  That  a  picture  consisting  chiefly  of  No.  1  and 
2  gives  opportunity  for  objects  contiiining-  the  extreme 
black,  or  No.  5,  Co  stand  out  with  great  force  and  clear- 
ness ;  but  strength  of  colour  (whicli  may  be  said  to  per- 
form the  otlice  of  No.  3  or  4)  will  be  requisite  to 
prevent  feebleness,  and  to  give  a  foil  firm  effect  to  such 
a  composition.  Tins  effecl  of  colour  is  frequently  exem- 
plified by  Cuyp»  in  his  cli^ar  and  beautliy],  and  at  the 
same  time  substantial  representations  of  broad  bright  day. 
(292.)  Tiiat  if  No.  4  and  5  compose  the  greater  part 
of  a  picture  ihe  objects  of  No.  1  will  be  proportionably 
brilliant,  but  they  wili  be  apt  to  stare,  and  have  the  limit 
of  spottiness,  while  the  remaining  objects  will  be  buried 
IQ  obscurity.  Here  again  intermediate  demitinls  (often 
the  efFccla  of  colour)  interpose  iogive  breadth  and  rich- 
ness. 

A  picture  of  this  latter  kind,  of  which  the  greatest 
proportion  is  composed  of  No.  4  and  5,  is  said  to  be 
painted  in  a  dark  key ;  as  a  picture  composed  principally 
pf  No.  1  and  2  is  said  to  be  painted  in  a  U§ht  key* 

(293.)  That  if  the  greater  part  of  the  piclnre  consist 
of  No.  3,  a  fair  field  is  open  both  for  the  higher  and 
lower  divisions  of  the  scale  to  display  an  equal  degree 
of  prominency  ;  but   in   this   case   there  is  danger  of 

*  Pictures  pamfe^l  in  a  ilark  key  possess  many  Eulvunfu^L'j  which 
have  led  our  ^p-t'atcat  culoiiriatH  to  its  adoption  ;  Imt  na  low-toned 
pictures  are  apt  to  buk  heavy  and  hiackj  iinlu«s  richni'Hs  of  aliadows 
or  thjiqiciess  of  lights  t>e  preserved;  sn  ptctuTcs  paiinivd  on  ii  light 
Inegr  ana  apt  tu  look  tiat  and  utiftinstied  wilhout  tho  greatest  circum* 
ctioQ.  Ill  >»ttture,  thu  iiilense  li|;ht  oF  the  ^y^  aad  die  atmo- 
lerc  filled  wiih  its  Laruimyniblis  refrachoJis,  spread  a  luminous 
iracter  over  thu  whulu  sceiR'.  To  represent  this,  tht*  artist  fan 
only  employ  •  prreiiter  dvgie*  of  whiteues^,  a  very  inatlLfpuitt:  qiw. 
lity.  Hence  tile  difficulty  of  imitating;  thi»  "Splendid  br<|;rhtni;a4i  of 
mirl-day,  or  ihe  brilliant  effects  of  an  evening  sky.  In  trcatinj^  the 
on«^  unltsfs  the  delicate  varieties  of  the  half  lig-hfs  are  attendt'd  t'j 
witli  the  gn«tctt  care,  the  picture  wilt  look  crude  and  tiafinbht:d  ; 
for  the  tints  bcin^  bo  nearly  altied  to  each  other,  the  exact  bbar^mc^s 
to  define  them,  and  tlieir  exAct  fonej  either  by  re^vcuted  scuinhlitin^, 
or  Qiixiurr  tbciii  to  the  piojier  tint  in  the  fir«it  inastttncej  ft'quiro 
the  nicest  attention  and  most  ttfined  study  i  utherwiso  the 
■hAdows  will  Ih)  powdery  instead  of  pearly^  or  the  h^hts  whittj 
mitead  of  luminous.  In  the  other  arningemenl  mcntioniHl^  {viz, 
for  the  glow  of  evenin|^,)  the  yidtow  tones  may  become  folid  and 
foxy^  if  deprived  of  the  delicate  cool  lints  so  necessary  to  pre- 
vent their  apjiearing  too  hot^  and  to  gire  the  whole  that  tremuloua 
unsteady  apftearanre  which  lijjfht  posi^esaes  iti  Nature.  ''  Li^ht  pic- 
tures/' continues  Mr.  Burnet,  in  his  Treatke  -un  Chianttcitro^  '*  from 
tha  tenderntss  of  their  li'^ht  and  shade,  riiquiru  the  colonns  opposed 
to  each  wther,  whether  blue  opposed  to  red,  or  yellow  to  cool  ^^rey^ 
to  he  iDJLnaged  with  the  greatest  delicacy  ;  other\Tise  their  strength 
wtil  destroy  aU  appearance  of  lii^ht  and  nir.** 

In  iiffht  pictures  sdronj^  cidours  can  stand  only  as  middle  tintj^  or 
for  leudiuj^  the  tiji^hl  intu  the  shnde,  but  can  apiiear  as  lights  only  by 
reccivinj^  relief  from  stronj^j  nhailow.  We  ot'len  find  them,  in  Paul 
Veronese  and  others,  nnnde  to  stand  as  dark^^^  or  to  pve  objects  an 
appearance  of  solidity  without  breaking  up  Ihe  general  mas^of  Ij^ht 
in  Ibe  picture. 
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monotony,  of  sameness,  and  of  such  retrulanty  of  grada-  Of  Comi*- 
tion  as  wilJ  not  give  due  consequence  to  the  principal  •ition. 
o bj ect.  f  us i p  i<  1  i I y ,  \ \ o we ver ,  m ay  be  obviii  t ed  by  e x  t  re  nie  ^'■*^/"'^*^ 
lights  or  darks,  judiciously  and  strilvinn:ly  introdueed. 
Suppose,  for  instance,  the  frround  of  a  picture  to  be  of 
middle  liJil,  or  No.  3,  joined  with  half  dark,  and  over 
this  g-round  let  the  eTtrrtmit  of  tight,  Ko.  1,  lie  intro- 
duced; some  deg^ree  of  harshness  may  nccastotVilly  hap- 
pen, which  rnnsl  be  tempered  and  softened  by  No.  2. 
L#et,  on  the  other  hand^  ihe  extreme  of  darky  No.  5,  be 
laid  upon  c  ground  of  No.  3  ;  this  pronnd  of  middle 
tint  will  by  the  contrast  be  rendered  more  in  union  \^ith 
No.  2.  (Art.  306.)  Let,  thirdly,  the  extreme  dark  have 
a  place  on  No.  4,  or  the  half  dark,  the  small  ijiterval  ij( 
[gradation  will  occasion  breadth^  and  softness,  and  repose. 
(ArL  295.) 

{'29 A.)  That  in  proportion  to  the  extent  of  Irg^ht  and  Breadth 
shade*  will  be  the  de^rree  of  breadth  in  a  piclure,  howeflect- 

Brcadlh  of  light  wdl  be  etrected  by  ait  omission  of  ^'^■ 
so  much  of  No.  3.*  or  middle  tint,  (Art.  290,  293,)  as 
will  leave  larger  space  for  No.  I  and  2,  This  kind  of 
composition  is  most  adapted  for  scenes  of  day  light,  during 
which,  in  Nature,  the  darkest  shadows  (or  tho^e  of  No* 
5)  are  most  cutting  and  conspicuous,  from  their  being 
most  isolated.   (Art^SO:).) 

Breadth  of  Shadow  is  obtiiined  by  allotting  the  largest 
portion  of  surface  in  a  Paintings  lo  No.  3  and  4.  This 
is  the  practice  of  the  Rembrandt  school.  It  is  adapted 
admirably  to  interiors^  to  appenrantes  of  moonlin;htj  of 
storm ^  and  *'  darkness  visible/'  and  finds  an;reeable  em- 
ployment for  the  imagination  of  the  spectator,  who,  under 
no  restriction  from  re^^ular  outlines,  or  contours,  may 
g;ive  such  shnpes  as  lie  conceives  most  suitable  to  myste- 
rious, indefinite,  nnarticulated  forms, t 

As  breadth  of  light  has  been  most  aptly  termed  the 
Allegro  o\^  Paintings,  so  breadth  of  shallow  maintains  the 
character  of  J I  pensieroso.J 

•  A  lifjht  fi^juro  may  be  Sitroiigly  reUeveil  even  by  a  light  back- 
ground provided  the  coloiini  are  opposed  lo  each  oilier^  thereby  pre- 
serving the  greatest  breadth  of  light  The  warm  colour  uf  Hesh^  for 
exam  me,  necessarily  dvtaches  it^lf  from  a  cool  groimd.  In  Kuch 
j^ituations,  we  often  lind  Rubens  and  all  liiii  pupiltt  bring  strong  blue 
in  coutiict  with  the  head,  a  contrivance  which  given  it  great  value 
and  relief,  and  a  iMntnous  effect. 

f  Tbe  picluTS  '  Jacol/a  Dream,"  by  itembrauilt,  in  the  Dulwich 
Gallery,  gives  an  admirable  iUuitration  of  the  efiect  here  alluded  to. 
The  angelic  Hpirits^  '■'  ascending  and  descending,'*  are  sutficiently 
pro  mine  id,  and  yet  have  no  distinct  or  pmiitive  contour,  and  are  jtut- 
rounded  by  stich  a  dre^iray  still ne^s  and  gho^itliaess,  that  the  imagi- 
native spectator  n  impreysied  with  their  importance  in  the  ficene,  and 
yet  must  draw  upon  the  stores  of  his  own  invention  to  give  them 
any  form. 

X  One  of  the  many  ditficultiea  with  which  the  artist  has  to  con- 
tend,  is  to  represent  the  rotundity  of  objects  compoied  of  strong 
local  colour.  In  the  earlier  mastera  we  tind  the  hgure,H  i>osse^ing 
a  flat,  iulrtid  api^earancep  with  the  lights  stron;trly  charged  with  local 
colour,  hi  tbe  iiiixt  lulvances  of  the  Art,  we  6ntl  the  li^ht  f^art  of 
figures  kept  nearly  white,  though  clothed  ia  strong  cobnired  dnv 
peries  j  which  we  even  perceive  ininAQy  of  the  pictureti  of  HjntTaelle, 
such  as  his  Trunsfigu ration,  &c.,  till  at  lenglh  we  find  the  btiong 
colouring  of  Giorgione  and  the  delicate  H|;ht  of  Correggio,  combinird 
in  the  works  of  Titian,  who  ha^i  uniied  the  sevehly  of  the  earliest 
masters  with  the  softest  eflPecta  of  Nature,  t'orreggio  was  the  fiist 
who  attended  particularly  to  the  iuflueuce  of  aerial  ^wrspective,  and 
who  preier^'ed  the  breailth  of  light  and  shade  uudisturlted  by 
colour.  Ill  thi.-i  ho  has  been  followed  by  Rembrandt  and  Reynolds. 
His  light!!  are  much  im| listed  with  white,  over  which  are  laid 
colonr»  of  the  most  delicate  nature,  or  sen.itraQ&parent  wa&hjui^s, 
which  permit  the  ground  to  shitve  through^  giving  a  luminous  effect  j 
or  tints  in  which  a  couiiderable  portion  of  wk&te  ift  mixed.  lie 
tliiis  preserved  ihe  rotundity  of  his  figures,  while  he  filled  his 
shadows  with  a  juicy  vehicle,  in  which  transparent  particles  of  rifCh 
4f 
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Pamtluj;.  (295.)  That  when  such  a  balance  is  maintoined  he^ 
'-'-^^-'^  tweeii  the  1ig:ht  and  ishades  and  colours  of  a  picture,  as 
Bepose.  that,  it  shall  neither  be  feeble,  (ArL  291.)  nor  spotty, 
(Art.  292,)  nor  insipid,  (Art  293,)  but  shall  draw  the 
attention  of  the  spectator  to  its  details,  without  any 
startling  or  too  abrupt  effect  on  the  one  band;  and  on 
the  other,  without  causing  weariness,  or  any  painful 
eflbrt  of  attention,  the  result  of  such  a  balance  is  pro- 
perly termed  rtpose,*  This  term,  however,  is  most 
usually  applied  to  eflecls  produced  by  breadth  of  shadow, 
as  having  less  in  them  to  excite  or  arrest  the  eye. 


warm  colour  are  floating,  thereby  leading  the  light  into  the  darkett 
inastek  without  its  being  reflected  from  their  vuriiice.  This  property 
of  the  illiuninaled  parts  of  bodies  to  give  back  the  light  and  the 
absonition  of  it  in  the  shadow  Correggio  may  have  learned  in  study- 
ing his  models  by  lamplight,  as  his  breadth  of  light  and  shade  leads 
us  to  suppose  was  his  practice.  Reynolds  advises,  for  the  sake  of 
harmony,  that  the  colours,  however  disting^iished  in  the  light| 
should  be  nearly  the  same  in  the  shadows;  and  of 

a  simple  unity  of  shade 
As  all  were  from  one  single  palette  spread. 

"  This,  however,  roust  be  done  with  caution,  as  we  find  in  Nature, 
and  in  the  best  colourists,  exceptions  in  the  shadows  of  many  of  the 
colours.    For  instance,  in  the  shadows  of  red  we  find  the  local 
colour  preserved  more  strongly  than  in  the  shadows  of  other 
colours :  and  white  when  warm  in  the  light,  is  cool  in  the  shadow. 
When  the  mass  of  shadow  is  warm,  the  introduction  of  some  dark 
blue  or  cool  black,  will  be  of  service  to  clear  it  iipy  and  give  it  air ; 
while  the  introduction  of  red  will  often  focus  the  warm  colours,  and 
give  them  richness,  together  with  more  appearance  of  truth.    I 
may  also  notice  here  that  nothing  gives  a  more  natural  look  than  to 
preserve  in  shadow  the  local  coburs  of  a  shadowed  object,  provided 
they  are  not  too  light  to  disturb  the  breadth,  for  they  give  deamess 
and  precision.    Tliey  show,  also,  that  particular  relation  which  one 
colour  bears  to  aaotMr,  for  colours  in  shadow  have  not  the  property 
of  communicating  their  reflections  to  one  another,  whoeas  in 
the  strong  light  the  rays  are  refracted  through  the  atmosphere 
from  each  colour  tinging  the  whole  with  harmonious  union.    Dis- 
tinctness of  local  colour  and  precision  of  outline  are  the  peculiar 
character  of  objects  placed  out  of  the  way  of  strong  light.    In  sun- 
shine the  outline  of  objects  enlightened  is  full  ana  soft,  surrounded 
by  tones  of  an  indistinct  nature.    In  Rembrandt  we  find  particidar 
attention  paid  to  the  eflfects  of  light  upon  colour,  effects  wluch  his 
rough  manner  of  using  the  colours  contributed  not  a  little  to  give. 
Sir  Joshua  Reynolds  seems  to  have  constantly  contemplated  this 
bathing  of  his  colour  in  the  splendour  of  sunshine.    If  he  has  given 
us  a  translation  of  the  works  of  Titian  unimpaired,  it  is  from  his 
having  mode  use  of  the  Dutch  version.    That  brilliancy  of  colour  in 
the  lights  of  his  pictures,  that  mixed  chaotic  hue  made  use  of  to 
give  it  value  ;  that  diffusion,  by  the  means  of  one  colour  carried 
into  another — touching  in  his  white  with  yellow  tints,  working  in 
his  yellow  with  red  touches,  and  enclosing  his  red  with  black  of  a 
cool  tone,  so  as  to  make  even  his  shadows  partake  the  influence  of 
light — ^thereby  preserving  the  greatest  breadth  of  cluaroscuro,  are 
the  peculiar  properties  of  Rembrandt.     In  Titian  we  have  the  wliite 
drapery  more  distant  from  the  flesh  tint  than  in  Rembrandt  and 
Reynolds;  in  whose  pictures  the  luminous  character  of  the  flesh 
seems  to  show  its  influence  upon  the  lights  of  the  white  drapery,  as 
well  as  to  tinge  its  grey  shadows  with  a  reflex  of  yellow.    This  ex- 
tension of  light,  there'fore,  by  means  of  colour  is  the  mo<le  of  com- 
bining the  powers  of  both;  a  mode  fotmded  in  Nature,  and  adapted 
by  the  best  colourists."     See  Burnet,  On  Light  and  Shade. 

•  Ostode's  pictures  have  the  peculiar  property  of  looking  well 
at  a  distance.  They  thus  attract  the  spectator  towards  thi*m. 
When  we  approach  to  take  a  nearer  view,  we  observe  that  this  effect 
is  produced  by  their  possessing  a  decided  mass  of  light  obtained  by 
means  of  a  light  wall  or  sk}',  &c.  His  heads  and  hands  form  a 
number  of  luminous  spots  upon  a  mass  of  half  tint,  and  are 
rendered  of  more  value  by  the  introduction  of  yellow  and  blue 
draperies.  Such  a  system  requires  considerable  management  in 
order  that  these  spot^,  to  prevent  confusion,  may  take  agreeable  and 
decided  forms.  Such  a  system,  however,  is  the  more  easily  pursued 
in  Ostade's  works,  because  he  has  seldom  any  particular  story  to 
interfere  with  the  arrangement  In  pictures  upon  a  dark  scale, 
(Art.  292,  294,)  harshness  arises  commonlv  from  the  want  of  suffi- 
cient qnsnf ities  of  middle  tint  and  half  ligiit.  (Art.  290.)  By  this 
omission,  the  principal  light  is  too  much  defined :  the  fault  of 
Caravaggio. 


(296.)   That  the   warm    colours,  (namely,    yellow,  Ofc^ 
orange,  and  red,  see  plate  xi.  fig.  5,  6,  7»)  to|rether  with    "^ 
such  compounds  as  incline  decidedly   toi^ards  tbeoi,  ^ 
arrest  the  eye  by  their  exciting  properties,*  and  l»l»^|J" 
liglit  upon  dark,  or  dark  upon  light,  (Art  290,  294,)  j^ 
give  prominency  to  objects.     Also  the  union  of  winnsMnti 
colours  is  promoted  by  the  introduction  €if  a  cold  ookmr.  f^,t 
Thus  the  whites,  yellows,  reds,  and  browns  of  a  picture  J*J 
receive  increased  hannony  l)y  the  presence  of  a  blue.     ^^^^ 
(297.)  That  the  cold  colours  (namely,  violet  or  par-  pg^ 
pie,  blue  and  green,  together  with  such  compounds ts 
have  blue  for  their  foundation)  have  a  much  las  excit- 
ing intluence  upon  the  eye.     They  have  the  quality  of 
making  objects  retire ;  and  seem  to  produce  a  uoinar 
effect  to  that  of  middle  tint  upon  half  light,  or  of  extrene 
dark  upon  half  dark.  (Art.  290,  298.)     Cold  ooloan, 
therefore,  should  perhaps  predominate  in  compositMin 
of  a  quiet,  meditative  character.  Also  the  union  betvcca 
their  cold  tones  is  essentially  promoted  by  introduction 
of  a  warm  colour.     Thus  the  whites,  blues,  greys,  and 
greens  of  a  landscape  will   be  made  to  blend  mudi 
more  harmoniously  by  the  presence  of  red,  whidi  derives 
at  the  same  time  from  its  isolated  situation  (Art.  805) 
a  force  and  brilliancy  approadiing  to  harshnets. 

Borrowing  his  terms  from  Music,  the  Painter,  when 
the  prevailing  tone  of  his  picture  is  cold,  prououooes  it 
painted  in  a  cold  Arry,  on  the  other  hand,  wheo  Ibepievail* 
ing  tone  is  warm,  the  picture  is  said  to  be  in  ^warmkaf. 
(298.)  That  pure  and  bright  colours  (pXalexi.fig.  4) 
having  greater  force  than  when  compounded,  should 
occupy  the  chief  points  in  a  picture,  and  ahould  be  more 
or  less  employed  as  the  composition  is  of  abri8k,aquicl» 
or  a  mournful  character.  Colours  composed  of  two  pri- 
mitives may  be  made  to  blend  and  soften  byafmill 
portion  of  the  third  primitive.  Any  colour  may  be 
tempered  with  white  or  with  black.  By  means  of  these 
extremes  (the  observation  is  made  by  Mengs)  may  any 
colour  in  the  hands  of  a  judicious  artist  be  reconcfled 
and  brought  into  harmony  with  another.f 


*  The  Chevalier  d*Azara,  who  edited  tlie  worfci  of  Htogi^  w^ 
a  note  at  the  rommeucement  of  the  Leziomi  yrmiieke,  to  itili  kii 
(D'AziLra*8)  opinion  that  the  rays  from  dauling  objedti  give  mtm 
than  the  ordinary  impulse  to  the  organs  of  vision,  and  tbeitte 
excite  them  too  much,  whereas  rays  of  the  opposite  tstnmitf  (;iraf 
a  less  impulse  than  that  to  which  the  eye  is  habitiuted,  cause  tos 
little  action ;  and  '<  thus  both  extremes"  (like  those  cf  bmo; 
and  freezing)  **  arc  disagreeabk^"  Vkle  Opere  di  licagi^  Itali» 
edition,  vol.  ii.  p.  272. 

f  **  White  reduces  the  asperity  (atprexxm)  of  any  eeioar  tffl  Hi 
tone  assumes  mildness  and  tenderness :  black  also  njmiiiwliiidmfi^ 
but  in  a  different  manner,  by  smothering  {tmorzamtU)  aadobeuaiug 
it.  Rembrandt,  by  meaus  of  shadows,  shows  how  to  leuiuk  Hm 
most  incompatible  of  colours.  He  leaves  only  one  epot  of  se^ 
colours  in  light ;  he  separates  some  of  them  fioos  the  mt ;  aii 
when  obliged  by  the  nature  of  his  work  to  bring  them  tqgetfaBy  ke 
invents  some  artifice  for  enlightening  the  ont*,  and  ettverapiag  tkt 
other  in  shade ;  since,  if  he  had  lUaced  thnn  in  coojuaelioa,  kt 
would,  by  the  laws  of  chiaroscuro,  have  only  rcpreicntBd  ligtt  mA 
shadow  without  colour.  A  method,  the  opposite  of  this^-  mtkrtif 
Baroccio,  who  harmonized  all  his  colours  by  the  aid  of  whHt;  i>* 
ducing,  indeed,  their  force,  but  bringing  into  coneord  tbeir  ■iit 
discordant  tones,  so  that  (by  this  increued  breadth  of  fight)  Ul 
picture  was  an  example  of  chiaroscuro  artfully  oompoBcd,  ad 
naving  considerable  brightness  and  prominency,  (mo/io  rimismttth* 
compotto.)  Rembrandt,"  he  adds,  **  seems  to  have  rieved  hb  to^ 
jeds  in  some  cavern  which  only  one  ray  was  pemiiitvd  to  pae 
trate  :  Baroccio,  on  the  other  hand,  appears  to  have  bdidd  hit  mif 
in  the  air  or  among  the  clouds,  where  periietual  lights  mad  tt^mm 
left  him  scarcely  any  shadow.  Rembrandt,  of  thcM  two  cxfrHR% 
is  preferable  to  Baroccio,  since  some  architypeof  Rembeaadftwaria 
may  be  found  in  Nature,  whereas  those  of  Baroccio  haw  place  eslf 
in  the  imagination.*  In  tome  of  the  designs  of  Rembrandt,  < ' 
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ijf.  (999.)  That  as  tn  the  case  of  light  and  shadow  it 
■— '  becomes  necessary,  for  avoid inj^  llatnesa  and  insipidity, 
^il^e  (Art.  293,)  to  have  a  focus  of  lit5:hl,  so  with  respect  la 
colmiririi^  a  focus  of  colour  may,  with  simibr  g^ood  effect, 
be  made  hy  repealing'»  in  a  slronj^r  tint,  in  a  favour- 
•ble  position,  and  in  a  comparatively  small  compass, 
some  prevailing:  hue.  And  as  in  I  he  case  of  iif^hls  and 
dark^,  a  small  portion  of  each  introduced  into  the  other 
19  sufficient  to  produce  a  harmonious  union  ;  (Art.  295  ;) 
so  also  in  the  balance  of  warm  and  cold  colours  a 
similar  process  is  similarly  advantag^eons.  Harmony 
may  be  etTected,  and  yet  by  tfie  same  means  the  greatest 
breadth  (Art.  294)  preserved.* 

(300.)  That  not  only  colour  ads  thus  powerfully 
upon  lints  of  the  same  hue,  hut  exerts  its  inOiience  more 
or  less,  accordin**^  to  its  brightness,  upon  the  tones  of 
every  other  hne.f 

Mr.  B»trin?t,  {Of*  Li^hf  ami  Shndr,  p.  16.)  he  seems  to  liave  nllowe^ 

^   tlMS  eatire  half  of  bin  cunvHt^n  to?  rc|)<MM,  and  fg  hsxwe  coafinail  \n% 

I^^BBpusition  with  all  il»  lighlii  awl  4ark«,  atid  culourit,  to  this  otber 

^^^Bt     Very  tink*  Dflen  bervcM  tu  cinmt^t  thi'  two.     1l\\<c  diuk  maoiH-r 

^^^^R«rnl>raiidt  ha*  iulvantii^es  ovi?r  every  uthur,  if  kept  within  due 

bounds,  ft^s  it  enables  ttie  P^intur  to  ^ivi*  a  rich  tone  to  bis  colmiri 

vjlhmit  their   ap|i««rinf;   hMivy,  which  more  fvehle   l)&ck|^atmd4 

w«tdd  nut  i&dmit  uf^  iiDltrsn  iW  cuUhu^  m\&  lu  stand  sxs,  dArk^  iimteiid 

of  liglit* ;  accunliugly  vwe  fijid  Titjun,  Tintoret,  Gcurj^icine,  Htun- 

br^ndi,  and  our  own  UpjiioMm  all  swayed  by  the  same  npiniun, 

•  Tims  in  a  Lindiicape,  the  bine  of  the  sky  may  b«advaiita{,reKiuBTy 

fiapealttd  by  ii  drapery  of  htron^^ifT  blue  riude  tu  npjtear  amonj^  the 

wmilprcmii  Mhux)ow»  of  a.  furciiprutaid^     In  ijk«  manner  the  (flow  of 

ABMwaniig  4 It  evening  i>ky  may  he  focibi-sed  hy  strong  reil  diaiiery, 

plocetl  in  the  neij^hTjumhoud  of  j^reyt  luid  ijTvena.     The  wnrks  of 

^    Cjftude  and  of  Cnyp  pre^itnt  cuntiniiril  examples.     The  eflfectj  too, 

^^■^bril  fllroii{i;:  colour  i»  to  make  the  weaker  tint>i  of  the  txame  or  uf  a 

i^HHpiniate  hue  retire.    Thu»  isi  obtained  an  interval  tNetiweea  tlie 

^VKDgth  uf  the  o&e,  and  the  comjKixaUv*  fuintiieiiit  of  tlie  other,  for 

dXpreystnj;^  space  or  dijjtance ;  and  rhe  spectator's  ima^nation  bt> 

comes  iniprcKsed  uith  the  idea  of  airmrxA  in  a  |iicturej and  of amplo 

nofln  for  whatever  objects  may  lie  introduced. 

**  Titian  often  lia«  his  red  placed  near  thp  centre  ©f  h»  picbire, 
which  gi^es  it  cona«queuce|  and  he  either  throw-i  it  into  much  li(;ht, 
or  keepii  it  flat,  according  ai  be  wudits  it  to  tell  as  a  daik  or  ii|(ht 
in  hb  scale  of  chiaroscuro.  Meng^  siipposes  Titian  ti>  have  osed 
cokmra  more  or  le«  ref  iring;  npcni  his  ii^tres  according  to  tlieir 
«lwitioa*  Sudi  is  not,  however,  his  jTinciple ;  and  stronjij  colours 
MDS  mote  oHen  tiied  by  him  to  support  hia  composition^  without  ojy 
nefervnre  to  their  beiu^  employed  npou  the  tuuhk  piioniineut  points. 
From  RaiTaelle  to  Riiliens  we  often  find  them  ititrodnced  upon 
background  figxjrci*,  as  d.irka,  in  lij|;ht  pictures,  ami  as  li^^hts  in  dark 
«»«•  :  sofB«linie»  carrying  the  eye  t«  the  point  uf  attractu^n,  somt»- 
iiiw—  for  tfaMui»|2f  up  the  nhado^vM.  We  olteu  End  portions  of  derp 
lake  dtOMi  runnini^  into  the  dark  masiseK  of  Tinturetto  and  P. 
Veronese ;  and  ue  know  the  more  a  pictnru  U  made  out  by  colour, 
the  hjj^iter  the  effect  will  be,  and  the  nearer  allied  to  the  appearance 
of  Nature  ia  ttfjutn  daylight.*'  Burnet,  Hmtt  or  Coitmr  m  iktittiin^^ 
p.  26. 

^  In  many  picture*  of  the  Dtitch  School  we  see  a  jiierfect  hajmotiy 
mistained  l^^tween  the  hot  and  cold  culour^of  a  picture  :  wc  see  the 
warm  colour  contained  in  the  furegrnniid^  and  i^trong  darks  wove 
into  the  masses  of  neniral  tint  in  a  midtipUcity  of  ways.  To  fociis 
tlM$  warm  colour  of  the  ground,  we  often  find  figure*  dressed  in  red, 
or  we  find  withered  leavew.  bark  of  trees,  piece*  of  brick,  &c.  made 
tlie  oC  and  observe  warm  colour  insinuating  iti^elf  into  the  colder  by 
a,  vsnety  of  channi^lif.  Wo  perceive  the  cool  tints  of  the  sky  and 
distance  diffused  by  the  ^ey  cdour  of  wood,  stetnii  of  tnees,  grey 
road  or  water,  taking;  the  reflection  of  the  sky.  In  many  of  the 
Worka  of  Wilson  and  Gainxhryron^h  v.e  lee  tlie  richetit  effects  of 
colonr  produced  by  this  mu^Ie  of  arrangement ;  using  the  middle 
^oimd  as  a  ground  of  union  between  tho  warm  a  ad  cold  coIour«,^^ 
Jtid,  p.  1  €. 

f  For  example,  jjreen  ia  preen er  in  the  presi^nce  of  re^l  thjui  of 
aiij  other  hue;  and  red  redder  in  the  presence  uf^reeu  than  of  any 
«th«r.  Cucil  toues  raay  thus  be  said  to  give  more  value  and  greottr 
warmth  to  warm  tones  by  tieinjj  placed l'**ide  them  inn  picture,  and 
mce  ver*a.  liifleetl,  all  reflectecl  lights  are  of  a  warmer  colour  when 
the  light  i»c(H>b  and  therelbre,  in  such  cases  give  j^  ate r  warmth  to 
lb«  liludowa.     But  these  refleiura  being  comjraiativdy  of  a  lesaer 


(301 .)  That  colounj,  besides  their  property  of  warmth  Of  Compo- 
or  coldness,  contribute  more  or  less  to  the   balance  of     »it'tott. 
liirht  and  shade  in  a  picture.  (Art,  ^84,  No,  4^  and  Art  ^'^-'^''■^^ 
299.)     Thm  a  figure  in  red  may  serve  the  purpose  of  a  ^^^V^  ^  * 
half  dark,  (Art.  290,)  whde  it  serves  likewise  as  a  focus  ^^^^,.^[^1 
to  the   other  reds  of  the  picture.   (Art.  294,  lasl  note.)  rt|>rew!iit« 
The  introduction,  therefore,  of  any  strong  colour  must  iwlidity. 
be  in  subserviency  to  the  balance  of  lij>hL  and  shade  iu 
a  composition.     If  it  destroys  that   balance  it  is  nilro- 
duced  improperly.     Mengs  speaks  of  the  colouring  of 
light  and  shade,  and  means  that  every  colour,  besides  its 
iufltieiice  as  givin*;  warmth  or  coldness^  has  a  duty  also 
to  perform  in  the  shading  of  every  picture^  and  holds  a 
specific  rank  in  ttie  scale  of  lights  and  darks.      Perhaps 
we  mi^ht  reverse   the  terms  of  Mengs,  and   make  this 
properly   more   iutellrgible  by  calling  it  the   light   and 
shade  of  colouring.* 

(302.)  That  in  every  picture  there  should  be  three  Number  of 
conspicuous  bghls,  dilFering  from  each  other  in  power,  ^'ghtsina, 
as  well   as  in  size  and  form.f     The   distance  between  ^^[|2^^**' 

de(^re(!  of  warmth  whea  the  light  is  warmi  they  require  the  presence 
of  blue  or  of  some  object  of  a  coM  cofour  introdnciHl  to  pv«  them 
value.  (Ad.  «99  )  It  t*  aUo  observable  that  if  the  ^fron^e^t  Or 
dt^epest  tints  of  colour  be  placed  m  the  dark  portion  ur  side  (Art, 
294)  of  a  picture,  the  shadowa  unrrounding  thtm  ^ill  prevent  ilicir 
HtrFnjjftJi  from  wearing  a  dull,  heavy  ab{>ect,  Thi-y  will  appear 
nndiT  the  influence  of  ligbf,  an  appearance  not  to  l>e  obtained  for 
tbi-m  in  any  othtr  pait  of  the  compoj>itinn.  Further  it  is  to  be  re- 
markedj  that  actordinjj  nn  tlie  abftdow  is  iucrea-sed  iu  warmth^  the 
li^ht  |^>jutakti*  a  purtiua  of  its  warm  influi;iice  i  thus  in  Rembraudtp 
wheie  the  durk  musses  contiiin  burnt  sienna  or  lakej  i\w  blueit  aud 
greys  receive  a  tinp*  of  yellow  ;  while  in  Tenierst,  whose  lihadM  aia 
of  a,  cooler  brown,  the  blues  ond  |;n*ys  retain  greater  freshness. 

In  arJ-anging  the  general  tone  of  a  picture^  and  the  balance  be- 
tween warm  and  cold  colours ,  it  in  nut  necesiiary  for  the  liglit  always 
to  l«  of  a  warm  tone.  But  when  the  light  i:i  cool  it  ii  important 
that  the  shadowM  sbuuld  receive  wartnth  either  by  the  introduction 
of  objects  with  wann  iocal  ttdour,  and  theiefi^re,  warm  reflexes:  or 
by  such  contrivanct^  as  ore  to  be  found  in  the  Dutch  Sdioul^  in 
Rembr;uidt  hr  cjtample,  who  hav big  admitted  light  mixed  with  cool 
pearly  tinb  into  on  apartm^nl,  hm  been  careful  to  illuminate  the 
idiadow  by  a  Oie  purpo&ely  introducL-d  in  an  opposite  cotimt  of  hia 
pic  tore, 

"  At  stiuriwj,**  observes  Mr.  Burnet,  "  whea  the  sun's  disk  is 
^'iiiible  by  ruaK^n  of  the  density  of  the  iitmos|tbere,  we  obsen^e  the 
yellow  licbt  round  him  temiwred  and  iiofleued  down  wilb  delicate 
grey :  wKich  tint  being  also  dilTused  over  the  local  colours  of  the  - 
landscape  gives  truth  and  hnrmony.  In  Claude  ue  percfiv«  tbe 
same  breadth,  delicacy,  and  Boftness.  In  the  evening  when  tlia 
atmosphere  is  less  dcnsf,  we  iind  Ihe  colour  of  th«  bght  more  bril- 
liaut  and  less  inlermpted,  tinjring  with  the  same  h»ie  every  object 
placed  within  its  influence.  This  we  find  also  in  Cuyp  and  others, 
who  have  paiated  landscapes  under  the  i»amt:  circnmiitanceft.  Hem 
is  a  good  foundatiuu  to  commence  n|)On^  and  we  can  only  produce 
an  agreeable  ajid  natural  appearance  by  employing  such  means. 
White  and  black  can  be  reconcilnl  only  by  the  interpofcititni  of  grey, 
and  rtd  and  blue  ly  the  presence  of  a  third  colour,  cumbiuing  the 
properties  of  but  and  cold.  Light  will  be  more  easily  spread  by  the 
Ies4»er  Hghts  pnrtaking  of  the  same  hue  as  the  priucipd,  ami  shadow 
mori:  easily  diffused  bv  the  same  means.  We  thus  preserve  tha 
bieadth  obser\  able  in  Nature.  But  as  tbb  would  ia  many  cases  pro- 
duce monotony,  we  liave  a  third  quality  to  coasuU,  namely,  vanety, 
which  in  Nature  being  erullesSf  we  have  an  inexhauKliblc  soiiroe  to 
draw  upon.  And  very  few  cobnirs  are  necessary  to  produce  this 
multiplicity  of  changes.  In  the  employment  of  tbem,  however,  we 
miifit  always  bear  in  mind  the  necessity  of  prtstrving  the  breadth 
of  light  and  sliade,  (Art.  *i94^)  and  die  balance  aud  uuioa  of  hot 
and  cold  colours.'*     (Art.  ^06.) 

♦  It  was  the  method  of  Correggio,  as  was  observed,  to  preserve 
his  light  and  shade  nutlist orbed  by  colour,  and  to  use  colour  for 
heightening  not  iuipeding  chiaroscuro;  strong  eulour holds  the  place 
of  middle  tint,  and  is  neither  seen  in  the  high  light  nor  in  the  deep 
shade.  IfusediUi  lui  intermediate  link  itwul  unite  both,  preserving 
at  the  same  time  a  greattr  consLtjueuce  luid  force.  Whether  it  is 
to  be  warm  or  cold  mu^  depi?nd  upon  the  colour  t^f  the  principal 
light  of  which  it  is  to  be  considered  an  extension.  See  Note  {K.) 

\  **Tbough  to  the  princiiml  groop,"  says  Kejnolds,  *»a  second 
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Painting,    these  lights  may  be  varied  at  pleasure,*  but  they  should 

^— v"-*^  generally  be  arranged  in  an  irregular  kind  o(  triangle.f 

Gxouptng.        (303.)  That  in  a  group,  or  assemblage  of  several 

figures,  an  odd  number  is  preferred,  as  three,  five,  seven, 

&c.  Among  the  even  numbers,  Mengs  chooses  the  num- 

or  third  be  added,  and  a  tiecoad  or  third  mass  of  li^ht,  care  must  be 
taken  that  these  subordinate  actions  and  lights,  neither  each  in  par* 
ticultir  nor  ail  together  come  into  any  degree  of  competition  with 
the  principal :  they  should  merely  make  a  part  of  that  whole  whidi 
would  be  imperfect  without  them.'*     See  4//i  Dueow%r, 

*  The  relative  position  of  tho  lights  and  darks  in  a  picture  de- 
termine its  character.  1.  If  the  extreme  light  and  extreme  dark 
be  placed  at  opposite  corners  of  the  picture,  with  a  diagonal  line 
between  them,  this  is  an  op{)ortunity  for  the  greatest  breadth.  2. 
If  the  principal  li^ht  be  in  the  centre  of  the  picture,  it  will  have 
mat  brilliancy  when  in  contact  with  a  small  portion  of  dark  ;  but 
in  this  arrangement  there  is  less  o^iportuuity  than  when  the  light  is 
at  one  hide  for  a  large  breadth  of  shadow.  3.  If  a  mass  or  focus  of 
shadow  ha  ])laced  in  the  centre,  and  light  be  carried  round  it  by 
means  (in  landscapo,  for  example)  uf  sky,  water,  or  light  foreground, 
the  picture  is  a  converse  of  the  preceding,  with  less  opiwrtunity  for 
breadth  uf  light,  but  with  strong  effect  for  the  central  mass  of 
shadow.  4.  It*  a  moss  of  shadow  be  carrie<l  acrosst  the  middle  of  a 
picture,  opi)ortumty  for  great  breadth  and  for  Tvyaae  is  afibnled. 
To  these  ODscrvations  it  nuty  be  added,  that  wheucvi-r  light  is  re- 
peated for  a  union  of  the  two  sides  of  a  picture,  it  shotdd  1>e  a 
Xtition  of  the  same  colour.  Tlius  Cuyp,  whose  principal  light  is 
n  yellow,  carries  it  into  the  dark  i)art  of  the  picture  by  means  of 
yellow  droiiery,  a  cow,  a  sheep,  or  a  few  touches  to  repreeent  bright 
golden  reflexes  from  polished  objects. 

f  The  largest  or  principal  light  in  which  the  principal  figure  or 
subject  must  appear,  shoiild  generally  occupy  about  an  eighth  or 
even  a  fourth  part  of  tlie  picture,  and  should  be  situated  not  far 
from  the  centre  of  the  canvass.  When  a  muhitude  of  small  objects 
are  introduced  into  a  picture,  or  when  the  general  arrangement 
consistn  uf  many  figurcii,  breadth  of  light  and  shade  is  impossible 
unless  many  of  them  are  unite<1  together  of  the  same  strength,  so 
as  to  fonn  a  mass  of  light  or  of  dark.  Salvator  Rosa  and  AVouver- 
mans  adopted  for  this  purpose  the  artifice  of  introducing  two  or 
three  white  horses,  and  Weeninx  a  swan.  Nature,  however,  abounds 
with  much  more  probable  expedients. 

The  second  or  third  light,  occupying  another  eighth  of  the  sur- 
face, should  be  l)cstowed  upon  the  figures  or  objects  of  secondary 
importance;  contributing  nevertheless  to  the  primary  object  of 
the  picttire.  Accessory  or  subordinate  objects  are  to  be  rendered 
visible  by  reflexion  only.  "ITie  same  rules,"  says  Sir  Joshua  Rey- 
nolds, (in  his  Notes  uiH3n  Du  Fresnoy,)  ^  which  have  been  given 
in  r»*ganl  to  the  regulation  of  groups  of  figures,  mubt  be  observed 
in  regard  to  the  grouiiing  of  lights  ;  that  there  shall  be  a  superiority 
of  one  over  the  re^t,  that  they  shall  be  separated  and  varied  in 
their  shapes,  and  that  there  shoidd  be  at  least  three  lights.  The 
secondary  lights  ought  for  the  sake  of  harmony  and  union  to  be  of 
nearly  e(ptal  brightness,  though  not  of  equal  magnitude  with  the 
principal."  Again  he  says,  "  We  will  supjjose  litian*8  bunch  of 
grapes  placed  so  as  to  receive  a  broad  light  and  shadow ;  here 
though  each  individual  grape  on  the  light  side  of  the  bunch  has 
its  liglit  and  shadow  and  reflection,  yet  altogether  they  make  but 
one  broad  mass  of  light ;  the  slightest  sketch,  therefore,  will  have  a 
better  effect  where  this  breadth  is  preserved,  than  the  most  laborious 
finishing  where  this  breadth  is  lost  or  neglected." 

**  From  tho  time  of  Cimabue."  says  Air.  Craig,  "  to  that  of  the 
great  Raffaelle,  the  light  and  shadow  of  pictures  was  very  little 
studied.  The  pictures  of  that  period,  however  great  in  invention, 
com()Osition,  and  drawing,  were  in  their  general  appearance  flat  and 
uninteresting.  The  first  principle  which  seems  to  have  been  per- 
ceive<l  by  the  early  Italian  masters,  was  that  a  light  is  made 
lighter  by  being  opposed  to  a  dark  ;  and  for  some  time  we  find  in 
their  works  a  constant  association  of  some  portion  of  dark  with 
every  little  bit  of  light,  whatever  be  Its  place  in  the  picture.  Gior- 
gioae  was  i)erhaps  the  first  who  endeavoured  to  give  simplicity  to 
his  pictures  by  the  introduction  of  broad  shadows  and  contracted 
lights.  Some  of  his  portraits  are  from  this  circumstance  objects  of 
the  most  gratifying  contemplation.  Titian,  who  imitated  his  fvllow- 
student  Giorgione,  caught  an  idea  of  breadth  from  seeing  his  works, 
Ihough  he  appears  not  to  have  understood  the  principle  which  pro- 
duced them.  The  pictures  of  Titian  have  therefore  great  brt-adth 
of  li^ht  and  dark;  but  it  is  often  very  abrupt,  and  oHen  scattered 
at  random.  Correggio  was  luupii-stionubly  tho  fir>t  Painter  who 
made  the  success  of  his  works  to  depend  on  light  and  shadow.'* 
LerlurcKj  p.  1 3  \. 


\ytT  two,  and  obserxes  that  two  figures  of  unequal  sizes  Of  C 
are  the  least  disagreeable  to  the  eye  :  but  that  couples  are  *" 
always  ungraceful.  A  group,  he  adds,  looks  best  in  the  ^ 
form  of  a  pyramid,  which  for  better  relievo  should  assume 
at  its  base  a  somewhat  rounded  form.  Its  large  masMi 
should  be  disposed  in  the  centre  of  the  gioup»  while  ils 
smaller  members  should  be  led  as  stragglen  rouod  iti 
edge  to  give  it  lightness.  If  there  are  several  groups  or 
pyramids^  he  prefers  for  them  also  an  odd  number.  He 
desires  the  principal  figure  to  take  his  stand  in  the 
middle  group.  But  if  several  figures  of  equal  impor- 
tauce  to  the  story  occur,  let  them,  he  says,  be  all  placed 
near  the  centre  of  the  work,  and  in  the  middle  ground, 
in  order  that  by  means  of  light  and  shadow  they  may 
receive  relief  and  consequence  from  objects  surrouDdiaf 
them.  In  general,  he  adds,  let  the  group  form  itself  ii 
a  semicircle,  either  concave  or  convex,  in  order  to  give 
its  central  and  principal  figure  every  advantage  of 
relievo.* 

(304.)  That  when  numerous  figures  are  introduced  Ub^i 
into  a  composition,  there  must  be  great  variety  of  colour.  ™l 
Confusion  may  be  prevented  and  unity  preserved  by  r|JU 
repeating  the  same  colour  in  different  parts  of  the  work.]ond 
These  colours,  however,  in   their  passage  from  highgm|i 
lights  into  deep  shadow  must  have  great  varieties  both 
in  tint  and  tone,  and  thus  opportunity  is  afforded  to  the 
ingenious  composer  for  a  chain  of  harmonious  inter- 
vals, t 

(305.)  That  in  order  to  confer  distiudkm  upon  an  Xmi 
object  it  must  by  some  means  be  made  to  stand  apart,  ntsl 
and  in  a  stale  of  isolation,  if  we  may  so  express  oursehei,  "«7 
with  regard  to  the  objects  which  surround  it  in  the  pic-"^ 
ture.  This  is  effected  by  contrast,  which  we  may  define  to  |JJ^ 
be  an  abntpt  transition  from  one  kind  of  outline  to  another  ^^x- 
totally  different,  or  from  bright  light  to  deep  shadow :  Kpu^ 
or  from  one  interval  or  tint  or  tone  of  colour  to  its  oppo-  fiwe 
site.  Thus  in  the  case  of  outline,  one  sitting  figure  being  ^'^ 
introduced  into  a  group  of  standing  figures,  becomei 
remarkable,  or  vice  versa  ;  or  a  figure  is  made  ooospico- 
ous  by  an  horizon  at  or  near  its  feet ;  or  in  a  group  of 
tigurcs  who  all,  with  the  exception  of  one  only,  look 
steadfastly  in  the  same  direction,  that  one  figure  tam- 
ing in   an   opposite  direction  becomes   distinguished. 
Such  is  the  form  of  the  Saviour  turning  to  his  disdpks 
in  the  "  Pasce  oves"  of  Raffaelle.     The  figure,  too,  of 
St.  Peter  kneeling,  while  it  distinguishes  that  Apostle 
from  his  brethren,  contributes  to  elevate  the  figure  of 
Christ,  and  confer  appropriate  dignity.   (Art.  279.) 


*  Of  a  concave  group  (that  is  having  the  concave  of  the  iein> 
circle  towanls  the  spectator)  examples  will  1^  found  in  luchpktum 
as  West's  **  Death  of  ^Yolfc,"  or  the  lower  group  of  **  TheTrant- 
figuration"  by  Raffaelle.  Of  a  convex  group  an  example  ii 
seen  in  tho  assemblage  of  the  Apostles  at  the  upper  pact  of  tk 
Cartoon  of  "  Ananias."  As  light  and  shade  determine  the  con- 
cavities or  convexities  of  objects,  without  light  and  shade,  the  motf 
intelligent  outline  would  be  but  as  a  ma[)  or  flat  surface.  If*  far 
example,  we  take  a  bowl  or  cup,  and  examine  the  influence  of  KgW 
and  shade  upon  it,  we  find  in  the  shading  of  Nature  those  pnod- 
ples  which  artists  have  applied  to  many  punxises  in  Painting.^  Wt 
perceive  the  near  edge  strongly  dofinetl  by  the  light  side  caaiiii|^  is 
contact  with  the  shadow,  which  becomes  darker  as  it  descends  usto 
the  cup.  We  have  albo  the  dark  siile  brought  firmly  off  the  ^Wi 
thus  exhibiting  to  us  the  simplest  and  most  effective  means  of 
g.ving  a  true  representation  of  its  character. 

f  "  A  pale  yellow,'*  says  Mr.  Burnet,  *•  may  terminate  in  a  df«p 
brown,  yet  a  chain  of  communication  be  kept  uy  ;  or  a  pure  while 
may  iind  riM)osc  and  union  in  a  pure  black ;  a  bright  red  vibrate (tu 
Ubc'u  term  ui  3Iusic)  through  a  chord  teiminating  in  the  geutlctt 
treho  of  such  a  culour,"  kc. 


Pg.  Tlie  same  principle  of  isolation  may  he  pursued  in 
^^  Che  use  of  ll^hi  and  s^badow,*  The  fncus  of  light  on 
^  any  leading  or  primary  object, t  creates  a  coiilraiit  hi 
proportion  to  the  darkness  of  ihe  adjacent  oWeets.  (Art. 
283.) 

Again,  this  power  of  relief  by  contrast  may  he  obtained 
rongli  the  assistance   of  the  local  colours  of  objects, 
(Art  2S4,  No.  2  and  4.) 

And  f*jr!lier,  an  object  may  he  isolated,  and  drawn  out 
from  othet-s  by  the  contrast  of  its  wKrin  colour  with  the 
coldness  of  those  other  snrroundinir  objects,  (Art.  284, 
No.  5.  Also  296,  297,  299,)  Thus  Ihc  distance  of  a 
landscape  is  ofUii  of  use  in  giving  prominency  to  a 
portrait  while  a  low  horizon  elevates  and  gives  dignity 
to  the  figure.  Also,  when  the  general  tone  of  a  picture 
is  warm  with  brownisli  shadows,  blue  drapery  and  cool 
black  will  have  rrreater  furce.  Of  this,  Taul  Veronese 
a!Hi  Rubens  atford  many  examples,  Claude  has  oflen 
profitetl  by  this  opposition  of  colour.  In  li^ht  pictures, 
(Art.  294,)  this  opposition  is  extremely  valuable  to  the 
artist,  who  may  thus  ^rhe  relief  and  distinctness  without 
injuring  his  breadth  of  lig^ht.  He  may  place  blues  upon 
li  warm  ground.  redsui>on  a  cool  ground,  bright  yellows 
upon  cool  grey»  &c.J 


♦  Some  BrUtita  tnahitaiti,  and  justly,  tliat  every  %A/,  however 
tniall,  tjirght  to  have  a  fiKjUH,  or  o:ie  part  ligbtt^r  than  another.     As 
we  find  tliU  to  be  a  general  law  ia  Nature,  there  can  l«  no  safer 
ground  to  go  upon.     For  the  same  rfastin  wc  oit^ht  tu  have  om;  pur- 
tioa  of  titlark  mure  decided  1  han  the  rest.    If  these  two  txtrenieus  an* 
brought  iu  contact,  we  mnke  thetn  aswit  each  other,  one  liecommg 
brjghter  atid  the  t;ther  darker  from  the  effect  of  coiittas.t.     If  they 
an  placed  at  the  opposite  sides  of  the  pictyre,  we  have  jjreater 
breadth  and  a  more  ecjiial  balance.  (Art,  'i94,  2J}J.)     Ltt  m  take 
•ome  head  by  Rembrandt  for  an  example  :  we  s bah  6 ad  the  princi- 
pal  light  or  focua  in  the  up^itr  part  of  the  face  which  ho  often 
•urround«,  Id  render  it  more   kminons,  with   a   blat-k  bonnet   or 
hat,  and  even   this  is  kept  of  a  cohl  tone  that  it  may  give  more 
»iiJue  to   the  compkiioii.     The  h^jht   is  then  ullowed  to  spread 
dawawaxdx,  and  l>e  repeated  on  Ihe  fij;orc     He   thus  produces 
linion^  OJid  ^ves  hU   lij^ht  the  jipi>eaniiice  of  ditfJisin-^  rays  uf  the 
»Ame  hue  with  itselt     Jf  we  follow  him  in  the  conduct  of  some  of 
his  IttT^rcomjioMtioiis,  wetind  the  t,ame  principle  adopted,  whether 
tliey  consist  of  many  fi^mres,  such  as  the  Hundred  timlder- print,  or 
€if  few,  as  the  small  Nativity  in  the  National  Gallery;  tlum  render- 
ing the  moiki  complicated  coiniwhilions  frubscnit-nt  ttj  the  simplest 
principle^  of  lii^ht  and  ?)hade.     A  few  exj>eriments  on  a  ground  of 
middle  tint  with  a  pencil  Jilled  ivitli  white,  and  another  dipped  iij 
block,  will  (rive  the  Htudeut  an  insight  into  all  the  changes  capable 
of  being-  produced  on  tliia  principle.     Sir  Joshua  informs  us  tluit 
wlien  at  Venice,  he   took  a  blank  leaf  of   his  pocket-book,  and 
darkened  it  in  the  same  ^rad^ition  of  light  und  shade  as  each  pic- 
ture  before  him,  leaving  the  white  pii|Kr  untouched  to  represent 
light,    AfU^r  a  few  exfieriments  uitli  diffeant  blank  It'av es  ou  dif- 
ferent pictures,  he  found  evevj'  [laper  bluited   nearly   alike.     Their 
general  [aractice  appeared  to  l)e^  to  allow  nut  ahove  a  quarter  of  the 
picture  for  the    light,  including  in    thin  both   the  principal  and 
secoudar^i'  lights  j  another  quarter  to  be  us  dark  as  possible,  and  the 
remaining  half  kept  in  meziotint  or  hulf  shadow.    Rubeti?  appears 
to  admit  rather  more  light  than  a  (^lUiTterj  and  Rembrandt  much 
leas,  scarce  an  eighth. 

t  ^mbrandt,  in  his  early  pradice  of  art,  aWempted  to  represent 
flame  hy  darkening  everj^  other  j>art  of  the  pictuie^  but  by  this 
means  his  flame  became  the  only  distinguished  actor  on  the  scene, 
while  living  agents  were  but  secondarily  pruminent.  His  next 
expedient,  therefure.  was^  to  conceal  the 'source  of  hght^  and  to 
tlirow  its  rays  upon  his  principal  personages,  according  to  their  im- 
portance in  the  pidure.  Accordingly,  his  picture  of  Christ  raising 
.  the  daughter  of  Jairus  is  a  sublime  exam]>le  of  this  efiect.  In  tlws 
composition,  Hembraodt,  by  tlirowiug  hi»  light  tipon  a  liglit  ol  ject, 
has  the  advantage  of  making  reflexes  from  it  upon  uther  adjacent 
objects.  His  shadows,  caused  by  such  reflexes^  are  sometimes,  as  in 
Nature,  sftongly  defined  J  and  for  Ihe  s;die  of  these  shadows,  we 
I  ,  observe  him  olTteii  itilroducing  such  objects  as  will  serve  the  pur- 

I        4  Rembraadl,  when  hist  ligtit  is  cool,  makes  bii  shadows  warmer 


(30G.)  Tliat  a  painted  object  iu  its  opposition,  fhr 
tlie  sake  of  relief,  to  the  other  parts  of  a  picture,  altlunigh 
it  is  thus  contrasted  with  the  rest  in  some  respects, 
must  hannonize  with  them  in  others.  As  any  object  is 
rendered  more  conspicuous  by  contrast  with  its  opposite, 
so  it  is  rendered  less  and  less  prominent  at  every  step 
of  their  near  approach  to  similai-ity.  This  agreement 
may,  like  the  opposition  above  mentioned,  (Art,  305,) 
be  eSecled  variously*  In  outline,  a  repetition  of  the 
same  lines  in  features,  posture,  or  action,  (Art.  264, 279,) 
conduces  to  a  balance  between  llie  different  members  of 
a  composition.  Thus  the  regularity  in  the  cartoon  of 
*'  Ananias  and  Sapphira'*  is  remarkable-  On  each  side 
of  the  fsemicirt'le  (Art  303)  in  the  lower  group  are 
several  figures,  no  one  of  whom,  except  AnaJiias  and 
Sapphim,  performs  an  action  that  is  not  repeated,  while 
the  Aposiles  bein^  elevated  on  a  higher  position,  main- 
tain, ahhon^h  diminished  by  distance,  a  commanding' 
aspect  in  the  picture  ;  and  with  all  uf  thcrn  likewise  the 
lines  of  drapery  and  contour  are  repeated.  An  agree- 
able method  also  of  doubling^  the  lines  in  landscape  is 
often  produced,  aji  in  the  worLi  of  Cuyp,  Rubens,  and 
Teniers,  by  placing;  the  foreground  figures,  as  well  as  the 
middle  ground,  the  distance  and  tbe  clouds  ail  on  one 
side  of  ihe  coniposilion  in  such  a  manner  that  each 
in  relievini^  the  other  shall  in  some  degree  repeal  its 
contour.  The  strong  light  and  darks  of  figtires  in  a 
landscape  so  composed  tell  with  gjeat  force  og;ainst  a 
background  of  houses,  trees,  mountains,  iS:c.  and  these 
again  are  prevented  from  being  harsh,  sharp,  and  cut- 
ting by  mixing  their  edgts  with  the  clouds.* 

Repetition,  in  chiaroscuro  and  in  colour,  tends  like- 
wise to  the  same  effect  with  repetition  of  lines.  A  quan- 
tity of  light  taken  from  the  bright  side  of  a  picture,  and 
exchanged  for  a  portion  of  dark  from  the  side  op]>osiie 
conduces  to  a  balance.t     And  in  a  similar  manner,  a 


the  darker  they  become.  Hubens,  whoso  ftyle  wu  giouoded  oa 
the  Vonetiaa  school,  setnis  guided  by  the  same  opinion.  **  T'  /' 
says  Ruheus,  "  by  {minting  ia  your  shudowi  lightly,  till 

that  no  while  it*  suffered  to  t^liik   into  thetn  ;  h  iu  ttie  pui i    ;  ^ 

jiidure,  eJtcept  in  the  li^^bts  ;  if  ever  yoitf  shadows  are  corrupted  hy 
the  introclitction  of  this  l)aneful  colour,  your  colours  will  no  longer 
be  warm  ixnA  transparent,  but  heavy  and  lead) ,"  Oiiie  thua  de- 
ecribi'H,  in  his  Lectures,  Correj^gio's  management  of  chiaroscuro. 
*'  By  ctauring^  his  culourflT  und  judiciously  dividing  them  into  few 
and  large  mawjtes  of  bri^^dit  and  obscure,  getttly  rouoditi|^  ofl^  his 
light,  and  pasting,  by  almo<(t  im[)t'rt:e|)lii)l«!  de^r^es;,  through  ptiUucid 
di'raitiula  nod  warm  rfflexion^^  into  bruatt^  dutrp,  and  transparent 
»hade,  he  artfulty  coanecte*l  the  fiercest  extremes  of  light  and 
shndow,  harmonised  the  rnost  intense  upjwsilion  of  coloum,  and 
combined  thi?  f;it'at*fst  possible  effect'*  (of  contrast)  "  with  the  KW^t" 
est  and  softest  rt*postr  ima^jiuaLIe/* 

*  '*Mark  in  strongly, "'  says  a  judicious  artist,  *Mhose  points  in 
the  grotuid,  which  of  necessity  must  Us  introduced  from  natural  cir- 
cuni!itancc»,  at  the  same  time  contriving  your  ^oup,  8<i  that  those 
points  become  of  the  greatest  consequence  to  the  coinpoRition"  A 
richness  of  effect  is  produced  either  hy  such  a  combination  of  light 
and  shade  ai  will  give  the  appearance  of  doubling  to  the  outline  ; 
or  by  relieving  the  outline  by  aground  poa^iessed  of  a  variety  of 
strengths,  A  small  portian  uf  any  group  or  figure,  coming  firmly 
and  sharply  off  its  ground,  la  tpiite  sufificiL'at  io  give  the  appearuaco 
of  natitrd  solidity  to  the  whole. 

f  The  arrangement  of  light  and  shade  m  relaK^i  to  the  w^o/e  of 
picture  ought  never  to  be  absent  from  the  student's  mind  *'  Jf  a 
dtaganai  line,"  says  Mr.  Burnet,  "  be  drawn  through  the  picture," 
(to  divide  a  br«adth  of  light  from  a  I  r.adth  of  dark,^  (Art.  294,) 
"and  a  balance  or  union  betweea  the  two  sides  be  wisned,  there  ia 
no  other  way  hut  by  borrowing  a  portion  of  the  one,  and  exchang- 
ing it  for  a  poKtion  of  its  oppo«»tte.  Not  only  may  this  jiractice  be 
made  uie  of  mr  tlio  liarmooy  of  *he  whtde,  but  the  light  and  th^ 
sliade  will  Ins  thus  n^ndered  mora  intense  by  the  force  oi  tmpos;fion« 
Whether  the  diirk  which  is  carried  to  the  light  side  be  very  Kmiall  or 
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P«iiiting.  balance  of  warm  and  cold  colouring  may  be  effected.* 
^^-v«"*^  As  therefore  contrast  or  isolation  is  brought  about  by 
abruptness,  (Art.  306,)  not  only  in  placing  a  focus  of 
extreme  light  near  to  extreme  dark,  but  also  in  placing 
the  repetition  or  focus  of  a  cold  colour  among  warm 
tones,  or  of  a  warm  tone  among  the  cold  colours  of  a 
picture,  so  does  this  very  act  of  repetition  generate  at 
the  same  time  a  bond  of  union  and  a  balance  of  power 
throughout  a  composition  between  the  properties  of  light 
and  warmth  on  the  one  hand,  opposed  to  those  of  dark- 
ness and  coldness  on  the  other.f 

Again,  as  the  opposite  to  abruptness  is  insensible  gra- 
dation, so  when  two  opposing  tones  or  tints  have  a 
harsh  effect  in  juxtaposition,  their  harshness  may  be 
reduced  by  intermediate  tones  or  tints,  (Art.  284,  No. 
4, 5,)  so  as  to  produce  a  gradual  and  delicate  succession 
of  harmonious  intervals.  (Art.  298.)  Or,  between  two 
colours  of  which  the  tones  antagonize ;  between,  for 
example,  two  primitives,  as  red  and  yellow,  the  disagree- 
ment may  be  in  some  measure  abated  by  making  each 
of  nearly  the  same  tint  or  degree  of  strength.  Thns, 
the  blue,  No.  13,  (plate  xi.  fig.  5,)  will  be  found  to 
have  less  hostility  to  yellow.  No.  7,  if  they  be  both  taken 
from  the  same  tint,  that  is  both  taken  from  the  circum- 
forence  of  the  same  circle,  and  have  both  of  them  two, 
or  four,  or  six,  &c.  degrees  of  strength. 

Lastly,  any  excess  (in  form,  in  light  and  shade,  or  in 
colouring)  which  has  been  unduly  given  to  one  object 
over  another  may  be  reduced  by  the  introduction  of  a 
third  object,  which,  acting  as  a  foil  to  both,  and  showing 
a  much  greater  excess,  makes  the  difference  between 
the  two  former  objects  less  open  to  observation.  Thus 
In  outline,  the  difference  between  any  curve  or  straight 
line,  or  between  any  two  curves,  may  be  made  scarcely 
perceivable  by  introducing  a  third  line  which  has  a 
degree  of  curvature  considerably  greater.  Also  a  line 
very  slightly  curved  may  appear  formal  and  lifeless, 
(Art.  264,)  till  a  line  exactly  straight  is  placed  near  it. 
Again,  in  chiaroscuro,  the  interval  between  alight  and  a 
shadow  or  between  any  two  shadows  may  be  made  to 
appear  considerably  smaller  by  tlie  juxtaposition  of  a 
third  shadow  of  extreme  and  intense  darkuess.|     Also, 

very  latge,  or  vice  ver$4,  w«  have  here  the  groundwork  of  Konie  of 
the  most  jwwerful  and  uioet  natural  effects  in  Painting.'*  On  l,ighi 
and  Shade,  p.  6. 

«  ^Mf  m  diaf^nal  line,**  says  the  same  Writer,  "  be  drawn  acron 
the  picture,*'  (he  alludes  to  the  Bacchus  and  Ariadne  of  Titian,) 
'*  we  find  it  composed  uf  a  mass  of  hot  and  a  mass  of  cold  colour, 
laid  out  upon  the  broadest  scale,  and  aiding  each  other  by  the  oppo- 
sitiaii."  TIm  g;reate8t  breadth,  indeed,  is  (Art.  294)  to  be  preserved 
in  colourin[>^  by  a  divi!<iun  of  the  picture  into  hot  and  cold  colours. 
The  contrast  of  warm  hues  with  cold  increases  their  richness,  the 
aerial  perspective  is  iropnyved,  and  the  foreground  figures  receive 
solidity  without  the  help  of  black  shadows.  ^  That  a  picture,'*  ob. 
serves  the  author  just  quoted,  "should  consist  of  hot  and  cold  colours, 
is  as  indisjiensabfe,  as  that  it  should  have  light  and  shade.  Which 
shall  form  the  light,  and  wliich  the  bhade,  is  entirely  at  the  option 
cf  the  artist.  It  is,  however,  necessary  that  these  colours  should 
occup}'  separate  places  in  the  l)alauco  of  chiaroscuro,  and  that  by 
any  exchange  of  portions  from  the  side  warmth  into  that  of  cold, 
both  e)ctremes  of  the  work  may  be  harmoniously  united. 

f  It  frequently  happens,  that  only  one  light  appears  in  a  nngle 
head.  This  must  be  made  to  harmonise  with  the  shadow  either  in 
the  background,  or  io  tha  dress.  Rembrandt,  for  this  purpose, 
{Minted  the  light  of  the  djress  the  same  colour  as  the  shadowed  side 
of  the  face. 

{  The  dark  forming  the  greatest  mass  of  shadow  in  a  picture  is 
often,  before  being  brought  into  contact  with  extreme  light,  mcreased 


in  colouring,  the  intenral  between  uiy  two  tiatt  b  an-  Of  C 
parently  reduced,  and  the  gradation  consequently  made    "** 
more  sofl  and  more  harmoniont  by  a  third  tint  in  con-  ^^ 
tact  with  them,  which  differs  more  in  tone  from  either 
than  they  do  from  each  other.*     Correggio  and  Rcbh 
brandt  frequently  relieved  the  dark  side  of  their  llgnits 
by  a  still  darker  badcground. 

(807.)  That  respecting  fhe  materials  which  are  to  be 
put  into  operation  for  Painting,  the  artist  can  acquire 
little  from  any  written  description,  but  must  perfedly 
acquaint  himself  by  practice  alone  with  the  peenliaritieB 
(as  well  defects  as  eicellences)  of  whatever  vehide  he 
uses.  We  shall,  therefore,  only  here  remark,  in  etm- 
clusion,  that  the  foregoing  rules  apply  equally  to  all  the 
different  vehicles  and  materials  adopted  in  this  Art: 
whether  oU  cohun^  which  from  their  great  power  of  ci- 
pressing  with  perfect  clearness  the  deepest  gradation  of 
shadow,  have  been  generally  held  in  highest  estiraadoa; 
or  water-colours,  which  in  this  Country  have  been  nusol 
to  almost  equal  power,  and  brought  to  a  perfection  nefer 
before  known ;  or,  thirdly,  crawm  Fainting  by  meass 
of  coloured  chalks ;  or,  fourthly,  fraco  Fainting,  (so 
called  from  being  performed  on  fieih  plaster,)  whkh 
from  its  unrivalled  brilliancy  of  effect,  and  itsoonnecdoa 
with  Architecture,  was  the  favourite  of  the  ceriy  Schools 
in  Italy.  To  these  several  vehicles  may  be  added 
Mosaic,  or  the  beautiful  as  well  as  durable  nqpicieat^* 
tion  of  Nature  by  small  pieces  of  variowly  colonivd 
marble ;  inlaying^  or  a  somewhat  similar  operation  ia 
wood ;  enamdy  or  the  process,  on  copper  or  gold«  of 
Painting  with  mineral  colours  dried  and  mdted  in  by 
fire ;  together  with  contrivances  by  means  of  wax,  called 
encaustic  Painting ;  or  by  staining  glan^  an  Artallie^  to 
enamelling ;  not  to  mention  the  successful  eompetitioa 
of  the  loom  with  the  easel,  in  the  stni  more  andeat 
devices  of  tapestry  and  embroidery.  These  Mvcitl 
materials  for  pictorial  effect  may  be  compared  la  the 
several  instruments  used  in  Music,  all  vibrating  in  seps- 
rate  ways,  under  distinct  and  separate  forms,  and  bj 
impulses  suited  to  each  ;  all  of  them  divenafied  in  their 
modes  of  operation,  but  all  subservient  to  one  systeSi 
and  all  combining  to  answer  by  difierent  means  the 
peculiar  ends  and  purposes  of  Uie  Art  which  emplop 
them. 


and  collected  to  a  point  by  some  otject  whoee  local  cok 
to  that  purpose.  Thus  the  black  poition  of  a  ftsmak^s  4nBB(aia 
Painting  by  Metxu,  as  described  by  Mr.  Burnet)  m  \nmM,  rt  ib 
darkest  part,  in  contact  with  the  brightest  portion  of  ha  iiaite  dtoMfc. 
This  f^iyes  air  to  the  deepest  shades  of  the  backgrwBfli,  m  vfA  M 
greater  firmness  to  the  object  so  reUcTed. 

•  Any  colour  may  in  its  tone  so  neaily  nswiitle  a  patsiAf,  u 
to  be  mistaken  for  it,  tmtil  the  introduction  or  juztapeaMa  of  tM 
primitive.  Thus  a  green  may  be  so  nearly  blue  as  to  appar  litSB 
bhie  is  present ;  or  so  nearly  yeBow,  as  to  be  taken  f<ir  tMl  fim^ 
tive  till  yellow  is  present.  As  the  repetition  of  a  coloor  in  mams 
parts  of  a  picture  diffuses  the  lif^ht,  and  gires  breadth  of  cArtyft 
also  repetition  destroys  ^iroportionally,  at  the  nme  time,  the  jmm 
of  that  repeated  hue  to  gire  singularity  and  promincncj  to  teflgid 
which  it  colours.  A  colour,  therefore,  will  be  often  eetn,  ia  Us 
best  Masters,  not  only  tingle,  but  surrounded  by  otfaen  foldly  tf- 
ferent  in  tone,  in  order  to  increase  its  Taine.  This  peeoliailf  tf 
colour  is  of  the  utmost  use  as  to  bringing  out  each  points  ai  ttt 
artist  wishes  to  draw  attentu>n  to.  Not  only^  does  he  thus  oMiii 
for  that  one  colour  the  greatest  force  that  hn  palette  can  gist  i^ 
but  he  often  brings  all  the  rest  into  better  agreement  wMi  Me 
another. 
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Note  CA.) 


^-^  Thfl  principle  for  dfawiiijf  the  bouodiLTiei  of  the  shadow  of 
any  surface  may  b*  contaiiiijci  in  th*;  thiri^e  prcibloinst  which  we  hfpe 
subjoin,  ami  of  which  the  niatlfkiniiatical  rt^Aikr  witi  6iiil  the  ele- 
meats  very  succinctly  etatetl  in  the  fourth  section  ttf  Creswt'U's 
I%i1>>divg>  Wa  will  endeavour  to  state  them  in  the  mofrt  pupiiliir 
imaoM  we  can  devise.  Some  previous  dt^fiaitionsj  howeverj  may  he 
oeeeaMry. 
It  fur  Bet  I*  Right  lines  drawn  fram  a  lummous  point  to  any  point  in 
m*  the  illumMved  object  are  called  lines  of  rays,  and  a  plsne  amtainiag 
any  two  such  lines  is  called  a  plane  of  rays. 

%  Rays  that  come  from  self-luminous  bodies   (Optics,  Art.  4) 
other  boiliei  non-luminoui,  we  term  primitive  (or  direct)  rays. 


t 
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tZ,  Rays  from  bodies  not  self-kimiiiotis,  Imt  that  have  received 
primitive  raya^  are  cjulli^d  derivative,  or  borrowed  rays,  or  reflexei. 
(S«e  Da  Vinci,  Tnittato  Mia  Pitiura^  cap.  75—87.) 

4.  An  infinite  multitiLide  of  rays  (bcirrowed  or  primitive)  from 
mtf  liiminous  body*  l>cn»g:  intercepted  in  their  course  by  some 
qpayig  body;  a  certain  number  will  be  either  absorbed  or  n.'tlecled« 
Atiign  Ihin  intercepted  number  and  the  remaining  unimpedml 
lays  will  be  the  boundary  between  light  and  shadow,  which  wo  will 
term  the  limiting  surface,  or  column  of  shadow. 

5.  Direct  rays  from  the  sim  or  moon,  arc  termed  parallel  fiys, 
and  will  be  represented  by  parallel  lines. 

6.  Diiect  rays  froni  small  self-Uiminutiii  bodies,  sufEciently  near 
to  the  object  which  they  ilhimine,  &tv  tenued  diverging  rays,  and 
will  be  r*f[iresented  by  rij^ht  lints  thvem^/if  sprcadiag  or  diverging 
Ijrcim  the  luminous  point  (Optics,  Art.  136.) 

7.  Where  two  or  more  luminous  bodies  have  their  rays  inter- 
etpted  by  the  samo  opa(|ue  body,  the  respuctive  limiting  surfaces  or 
QalurQas  of  shadow  will  intersect  each  other.  The  space  iacluded 
betveen  the  planes  or  surfaces  of  inti^rsection  is  styled  dark  Hhadow. 
Tlw  TemaJnaer^  from  it^  lesser  degree  of  inteuj^ity,  is  called  p^ 
mmmhra,  or  Aaif  shadow.  (Optics,  Art,  34 — :^6.  Da  Vinci,  cap. 
26,)  Thtis  if  we  suppose  a  strong  light  to  proceed  from  tiro  bright 
dkiuds  at  B  and  D,  (|ilate  xii.  fig.  1,)  in  front  of  the  spectator,  and 
suppose  also  through  another  bright  cloud  the  suu  near  the  horizun 
over  the  spectatof  s  left  shoulder,  with  its  rays  vanishing  at  V, 
tbcTe  will  be  three  shadows,  viz.  the  shadow  at p  o  m  i,  caused  by 
the  interception  of  the  sun^s  light ;  the  shadow  rtmrbc;  and  the 
shadow  eutwqc,  caused  by  the  interception  of  light  from  D  and  B- 
Where  any  two  of  these  columns  of  i*hadow  intersect  each  other, 
there  will  be  a  deeper  shade  in  proportion  to  the  brightness  of  each 
intercepted  Light.  And  where  all  three  of  them  intt«necf,  as  in  the 
oxea  a  he,  the  whadow  will  be  darkest.  But  this  kind  of  eflect  is 
seldom  so  dintinguishable  out  of  doors.  It  is  most  visible,  and  most 
common  in  inteckir,  or  in  in-door  subjects,  where  the  innumerable 
duuiges  and  modifications  of  window-tight,  candle-fight^  Limp  lightj 
and  fire^ligbt,  with  thuir  refliL'xe§,  catiftc  inejchatistibb^  varieties  in  the 
position  and  intensity,  as  well  as  cohnir  uf  shallows. 

8.  If  from  any  given  point  a  jwrpendiciilar  line  be  drawn  to  any 
ptanef  the  point  of  contact  where  the  petpendicular  meets  the  plane 
IS  called  the  tm/  of  the  given  point  Thus  the  seat  of  a  candle  nn 
awali  or  table  is  found  iu  the  point  of  contact,  whtre  a  perpendicular 
from  the  centre  of  the  light  meets  the  w;ill  or  table.  Ako>  the  seat 
of  any  point  in  an  object  casting  a  shadow  is  found  on  the  plane 
srludi  receives  the  shallow,  at  the  end  of  a  perpend icular  Une  from 
that  point  For  cscample,  the  poiut  S',  (plate  x.  fig.  3^)  at  the  ex- 
treoii^  of  the  perpendicular  L  S'  to  the  plane  r  ir,  is  the  seat  of  the 
point  L,  as  S  is  the  seat  of  the  same  point  L  on  the  horizontal  ground 
or  plane  S  6  F.  So  also  $  (fig.  4)  is  the  seat  of  the  hght  on  the 
hahzontal  plane  or  ground ;  a  the  seat  of  A  ;  d  the  seat  of  c  ;  and  ^  the 
scsat  of  o.  Again,  the  point  p f plate  atii, fig  5) iit  the  seat  of  the  phimb 
liutt,  and  the  point  »,  where  the  representation  of  a  perpendicular 
meets  a  plane,  is  the  seat  on  that  plane  of  the  point  h^  or  of  any 
dWr  point  in  the  direction  of  a  6,  produced  io  any  lengths  Remark 
also  A  (plate  xii.  &g.  1 )  the  seat  or  T. 

9.  A  pbme  perjiendicular  to  the  horiion,  and  which  in  id  vanish- 
ing^ Ime  contains  the  vanishing  point  of  the  sun's  rays,  is  called  the 
piime  of  altitude.  Thus  the  plane  E  A  T  (plate  xii.  fip.  1 )  is  a  plane 
of  altitude  vanishing  in  D  O,  which  contains  tlie  vanishing  point  D 
of  the  ray  K  T,  and  its  parallels.  Tims  idso  the  plane  I  A  T  is  a  plane 
of  attitude  vanishing  in  B  R  where  B  is  the  vaninhing  point  of  the 
rw  IT.  In  these  examples,  the  sun*s place  is  at  B  and  D  in  front 
of  the  spectator.  Again,  U  AT  in  a  plane  of  altitude  vani-nbing  in 
MH»  which  contains  M^  the  vanishing  {>oint  of  tlie  ray  T  U,  which 
comes  from  liehind  the  s|iectator,    AJso^  AT  C  is  a  plane  of  altitude 
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vaniahing  in  V  L,  which  contains  V,  the  vanishing  point  of  fVp 
ray  T  C.  Observe  thatTli;A,TIA,TUA,  andTCA,  represent 
the  re^ipective  angles  of  llie  sun's  altitude.  ^sr- 

But  the  plane  of  altitude  has  no  vanishing  line  when  the  sun  is 
in  the  plane  of  the  picture,  and  has,  consequently,  his  ray^  \\\\  jta- 
rallel  to  that  plane,  and  without  any  vanishing  piHut.  (Art.  .16.)  In 
this  case,  any  plane  parallel  to  the  plane  of  the  picture  will  \m  a 
plane  of  altitude.  Tims  tlu^  angle  L  T  A,  being  the  angle  {vXnin 
Sli.  fig.  4)  of  the  sun's  altitude,  the  plane  ALT  is  a  planr  of  alti- 
tude, since  it  contiiins  the  ray  L  T,  and  as  many  parallels  to  L  T  as 
can  be  druwn  crtissing  T  A  and  L  A. 

10,  The  point  where  the  vaninhing  line  of  the  plane  of  altitude 
nits  the  horiiontai  line  is  called  the  vanishing  point  of  horituMini 
intersection.  Thus  the  points  11,  R,  t),  and  L,  <  plate  xii  iig.  1  ) 
the  points  c,^j  audi,  (fig.  2,)  and  the  pc>inf  L,  (fig.  .5,)  are  the 
vanisihini^  points  of  the  intersection  of  the  pliine  of  altittidcwith  the 
plane  of  the  hortton.   (Art.  145,  189.) 

IL  Tlie  point  where  the  vani'ihing  line  of  tlie  plane  of  altdndo 
is  intersected  by  the  vanishing  line  of  any  pl.me  ctmtaining  any 
line  or  hues  of  solar  rays,  is  called  the  vaniMhiiig  jioint  uf  afttiudtntU 
intersection.  Tliis  point  is,  in  fact,  the  vanishing  pnii^t  of  the  sun's 
rays-  Through  this  point  mtnrf  pa«  the  vanishing  hue  of  wbatei'er 
plane  cont.\itis  lines  of  solar  or  lunar  rays.  For  example,  the  points 
B,  D,  M,  and  V,  (plate  xii.  fig,  I,)  and  the  points  M,  N,  O,  l\  Q, 
and  R,  (fig  2,)  and  the  point  V,  (fig.  5,)  are  vanishing  points  of 
aJtitudinat  intersection.  And  if  in  the  plane  D  /m,  (fig  1^)  con- 
taining the  rays  D  i  and  D  m,  the  line  m  /  be  prolonged  till  it 
meets  at  its  vsoishin^  point  P,  the  vanishing  line  H  L  of  its  filane; 
ne^t,  if  P  D  be  ioincS,  the  line  P  D  will  be  the  vamFihing  line  of 
tlie  plane  DL  N,  and  mui^t  pass  through  D.  In  the  same  manner, 
m  r  may  be  prolonged  to  show  the  vanishing  line  of  the  plane 
«  D  f,  and  r  6  to  show  the  variishing  line  of  r  D  A,  &c, 

pKOBr.i?M  L   7b  find  on  any  plant  receiving  a  ihadvw  ike  tent  Pfob.  I. 
(Bef.  8)  eifanif  given  point  situated  out  of  t fad  plane. 

The  given  p*>iut  must  he  considered  as  belonging  to  some  plane,  os 
L  Si?  S*,  (plate  x,  fig.  3,)  raakinj^  an  angle  with  the  given  plane. 

1.  If  the  nngle  so  made  be  a  nght  angle,  let  the  given  plane  ba 
S  I'  G  P,  orre  *  If,  both  per^iendicrdar  to  the  pl;int<  L  S  t?  S*. 

First,  find  the  Hue  of  intersection,  as  vS,  or  e  S*,  (Art.  Ml, 
187»)  which  the  plane  coutainiag  the  given  point  L  makes  with  tho 
plane  receiving  the  shadow.  To  that  intersidtion  draw  fiom  L 
(the  given  jwint)  a  perpendicular  L  S,  or  LS^.  The  cx(rinm<y  S 
of  that  periiendicular  will  be  the  seat  of  L  on  the  plane  S  v  G  F  ; 
and  S*  (the  eirfremity  of  the  perpendicuhir  L  S')  the  seal  of  L  on 
the  plain  rvs'W.  In  the  same  manner  is  found /,  the  seat  of  a 
given  point  g  that  belongs  to  the  plane  gomt,  making  right  angles 
with  r  V  T  w  /  also  (on  the  plane  S  v  G  F)  «,  the  Piat  of  c  or/;  p, 
the  seat  uf  if  or  c;  j,  the  seat  of  a  ;  and  o,  tlie  seat  of  h  or  g. 

When  these  two  planes  making  right  angles  with  each  other  ure 
tne/med  to  the  picture,  as  the  plane  ra  ^r,  (plate  xii.  fig.  3,)  at 
right  angles  with  the  plane  ^r  1  o  A,  (supptjscd  to  receive  the  shadow,) 
their  vanisMng  lines  must  In?  found,  ui  order  to  determine  H  the 
vanishing  point  of  their  intersection  a  6.  (Art.  145)  Then  find  the 
vaniMhing  point  of  all  perpendicultirs  (Art.  196}  to  the  plane  (here 
Bupiwsed  to  be  r<i  rfr)  receiving  the  shadow.  If  that  vanisbinfp 
point  be  W,  and  L  be  the  point  given,  a  line  from  L  to  W  will  cut 
the  intersect  ton  h  H  in  ft,  thererjuired  seat  of  L  ;  in  the  same  manner 
as  h  n  (fig,  5)  cuts  the  interNCcHou  r  a,  and  determines  a  for  the 
seat  of  h  on  the  plane  receiving  its  shadow. 

2.  But  if  the  angle  made  by  the  two  planes  with  each  other  be 
not  a  right  angle  ,  let  the  (jiven  point  be  O  (fig.  3)  in  the  plane 
«IO&.  In  this  case  the  intertectinns  of  both  planes  with  the 
plane  of  measure  (Art,  145,  140,  182}  must  be  fo^md  ;  rtz.  0  D, 
(which  must  be  drawn  thrungh  the  gi^en  point  O.)  the  intei  seel  ion 
of  the  planer  I  O  h,  and  S  M,  (in  the  pl-me  e  n  if  f,)  the  inferveclinn  tif 
the  plane  »»f  mea-sure  with  cade  Find  W,  the  vanishing  piittl  *>f  all 
perpend  icrdars,  (Art,  196,)  to  the  plane  cade.  Join  O  W.  Hie  puint 
J-,  where  this  represeotatioti  of  the  perpendicular  cuts  S  M,  is  Ibe  re- 
quired seat  of  O  upon  the  |ilaTie  eadf.  In  the  same  manner  r  will  bo 
found  on  the  «ame  plane  to  be  t!\e  seat  of  a  point  K  io  tlie  i-tiiiie  K<», 

Fnoni^EM  II.   Givt^n  the  rrpienentniion  tf  angfim/r  it  might  linfj  Prok  tU 
to   rrpre^ent  %ts  wkadow   aittifil  hg  mgt  divergmg  (Def,  B)  frvm  a 
given  Itim  rnovx  point. 

Find  the  seat  (Def  8,  and  ProT>.  L)  of  thf  light'and  the  seat  of  the 
points  at  each  extremity  of  the  given  straight  line.  Supposing  the 
given  line  to  be  a  c^  (plate  x-  fig.  3.)  the  seat  of  a  will  Im  i,  and  the 
seat  of  c  will  be  p.  Tlien  cwiinect  by  other  straight  lines  the  seat  S  of 
the  light  with  the  scatsf  z  and  /»  of  the  I  wo  ixtremities  of  the  given 
straight  line.     Prolong  these  two  cunn^fing  lines  S  ?  and  S  p  tilt 
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they  meet  at  A  and  C  the  two  rays  La  A  aiulL  e  C,  drawn  from  the 
light  through  tht*  two  extremities  a  and  e  of  the  given  straight  line 
ac.  The  points  A  and  C  of  this  meeting  or  interi^edion  will  represent 
the  shadows  of  those  extremities,  and  a  straight  line  A  C  between 
them  will  represent  the  shadow  of  the  given  Ime  a  c. 

In  the  same  manner  we  find  G*  the  shadow  of  the  point  g  cast 
on  the  plane  rvxwj  having  first  detiMrmined  the  seats  S* and  / 
(Prob.  I.)ou  that  plane.  The  lineS*G*i  intersected  by  the  ray 
L6,  gives  the  shadow  G*  of^.  Thus  also  the  respective  shadows 
of  «,/,  and  A,  as  well  as  of  6  and  //,  are  found  to  be  K,  F,  and  li, 
B  and  D.  So  likewise  the  rays  L  A,  (fig.  4,)  L^,  and  hf,  deter- 
mine the  re»))ective  iihu<luws  of  b,  c,  and  o,  by  the  prolongation  of 
S  a,  S  (/|  and  S  r,  to  h^  y,  and/. 

Cor.  I.  To  determnie  any  shadow  intercepted  by  any  opaque 
surface,  find  in  all  cases  the  several  points  where  tlie  resijedive  rays 
from  the  primitive  or  reflected  light  meet  the  intercei)tmg  surface. 
Tlius,  as  we  have  seen,  at  the  ])oiat  G*  the  ray  L  (ir  is  intercepted 
bv  the  ]>lane  rvxw.  And  in  a  similar  manner,  the  circular  rim 
of  the  candleiitlck  (fig.  4)  may  have  it^  shadow  determined  on  the 
cylindrical  surface  uf  the  pillar,  as  well  as  on  the  book  be  da.  Let 
a  line  through  S,  parallel  to  the  vanishing  line  of  its  plane,  (Art. 
21,  G4,)  be  drawn,  and  another  parallel  line  for  a  diameter  of  the 
rim.  Rays  L  r  and  L  w  drawn  from  L  through  the  extremities  of 
this  diameter  will  determine  v  ac,  that  of  the  shiulow  on  the  plane 
beneath.  Next,  (taking  C  for  the  centre  uf  the  pictun*.)  complete 
the  representation  of  the  circle  round  S.  (Art.  178 — 181.)  Or,  if  the 
rim  be  of  any  other  form,  find  the  seats  round  S  of  the  most  remark- 
able points,  ar.d  then  the  shadows,  according  to  the  process  aboTe  de- 
tailed. Any  number  of  radii  from  S,  as  S  t  and  S  r,  will  cut  the  cir- 
cumference of  the  pillar,  as  at  m  and  u.  Draw  through  m  and  u  linee 
parallel  to  the  axis  of  the  cylinder.  These  lines  will  cut  the  rays  L  * 
and  L  r  m  the  joints  n  and  /.  And  in  the  same  manner  may  be  found 
any  numlxir  ot  points  required  for  completinjf  the  shallow  on  the 
cylindrical  surface.  The  some  process  is  applicable  to  a  concave  or 
interior  surface  of  a  cylinder,  as  also  to  the  plane  surface  of  the 
booklet/. 

Cor.  2.  Observe  that  the  same  methods  ore  available  for  deter- 
mining and  circumscribing  any  jwrtion  of  light,  as  we  have  adopted 
for  portions  of  sliadow.  If,  instead  of  the  rim  of  the  candlestick, 
a  round  hole  in  some  opaque  plane  parallel  to  the  plane  at  S  were 
placed  under  the  light ;  tlie  same  arrangement  of  lines  would  eive 
the  delineation  of  a  circular  illuminated  portion  of  tlie  plane  betow, 
and  of  its  interception  on  the  pillar,  &c.  So  on  the  other  hand,  the 
four-eided  figure  cbda  (fig.  3)  might  be  an  opaque  surface,  and 
then  its  shadow  would  be  C  B  D  A. 

PiiOBi.EM  II L  Given  the  tufCg  altitude  and  the  angle ^  ifang,  made 
by  th(f  plane  of  altitude  (Def.  9)  with  the  perspective  plane  to  repre- 
gent  the  shad-w  of  any  given  point  of  which  the  sent  (Def.  8,  and 
Prob.  I.)  has  been  determined,  or  the  shadow  of  any  line  of  which  the 
vanishing  point  is  known. 

Our  expression  *'  if  any,"  alludes  to  the  sun's  rays  when  parallel 
to  the  ])icture,  in  which  case  the  plane  of  altitude  can  have  no  va- 
nishing line.  (Art.  67.)  The  lost  ])rol)lem  referred  esi)eciidly  to 
divergent  rays.  (Def.  6.)  The  present  refers  only  to  shadows 
caused  by  the  interception  of  parallel  rays.  A  few  previous  obser- 
vations may  assist  the  learner. 

Obs.  1.  That  the  rays  of  the  sun,  on  account  of  their  distance, 
are  reckone<l  as  being  parallel  to  each  other.  Let  tlve  reader,  how- 
ever, consult  Optics,  p.  415.  sec.  39—13.  for  a  general  law.  If  a 
light  l)e  smaller  than  the  enlightened  object,  the  shadow  diverges ; 
if  equal  to  it,  the  sha<low  will  be  of  the  same  magnitude  ;  if  larger, 
tlie  shadow  will  be  smaller  and  less  diffused. 

Obs.  2.  That  if  any  original  straight  line  (Art.  16)  bo  parallel  in 
sunlight  to  the  i)lane  which  receives  its  shadow,  the  original  shadow 
of  that  line  upon  the  plane  will  be  parallel  to  the  line  itself.  Con 
sequently.  the  representation  of  the  shadow  of  that  line  will  pass 
through  the  vanishing  point  of  the  original  line.  Thus,  R  K  and  T  P 
(plate  xii.  fig.  4)  being  jmrallel  to  the  plane  II  «;  c,  the  shadows 
h  k  and  *  p  will  be  represented  parallel  to  R  K  and  T  P.  And  thus 
ff/i^i^'  0  being  parallel  to  the  ground  plane,  (Art  41,  and  note  to 
Art.  17.)  the  shadow  10  9^  of  ^/  will  vanish  with  gf  in  the  same 
point  B.  (Art.  76.)    Also  ed  (fig.  5)  will  be  parallel  to  E  D. 

Obs.  3.  That  if  the  shadow  of  a  Ixxly  in  sunshine  be  received  on 
a  plane  inclined  to  the  ground  plane,  or  be  received  on  any  surface 
whatever,  the  column  of  air  darkened  by  the  obstructing  body  (Def. 
4)  must  first  bo  determined.  After  this,  the  intersection  of  the 
representation  of  the  inclined  plane  or  other  surface  with  the  column 
will  represent  the  boundaries  uf  the  shadow. 

Obs.  4.  That  a  shadow  cast  on  a  plane  jHjrpendicular  to  the  sun's 
rays  is  composed  of  the  seats  on  that  plane  (Det  8)  of  all  the  points 
in  the  body  or  object  which  casts  the  shadow. 
Thus  if  L  A  (fig.  4)  be  the  direction  of  the  lun's  ra}'8  perpen* 


dicnlar  to  a  plane  containing  T  A,  and  the  shadow  of  T  L  be  re*    {^ 
quiretl,  T  A  will  l)e  that  shadow,  composed  of  all  the  seats  of  aU  the    *** 
points  in  T  L.     So  also,  if  T  A  (fig.  I)  be  the  direction  of  the  solar  ^*V 
beams;  K  A  will  be  the  shadow  of  E  T ;  U  A  of  UT;  I  A  of  IT; 
and  C  A  of  CT ;  and  the  liouse  at  O  will  have  no  shadow. 

Obs.  5.  That  shadows  cast  on  a  plane  to  wluch  the  rays  are  |a- 
rallel  will  W  interminable.  In  such  a  case  the  lines  of  direction  fi« 
the  shadows  have,  when  not  parallel  to  the  picture,  tlie  same  vanish- 
ing point  with  theravs.  (Art.  76.) 

OU.  6.  That  in  u'll  shadows  two  things  are  to  be  consdeied  : 
the  dirtrtinn  o!  the  shadow,  and  its  length.  The  length  it  detei^ 
mined  by  lines  of  riys  drawn  to  meet  the  lines  of  dirvdion.  Thas, 
if  .\  T  (fig.  4)  be  the  line  of  direction  for  the  sliadow  of  AL,a 
rav  L  T  through  L  will  give  the  shadow  of  L  at  T.  Or  if  .\K, 
(fig.  1,^  A  U,  A  C,  or  A  I.  l>e  the  lineof  direction,  the  shadow  of  AT, 
the  ray  T  E,  or  T  U,  er  T  C,  or  T  I,  may  determine  the  potirtsE, 
U,  ftc.  Secondly,  the  direction  of  shadows  is  found  by  tlie  iakf 
section  of  tlie  ])lane  receiving  the  shadow  with  the  plane  of  rari  Ast 
contains  the  line  casting  the  shallow.  Thm  AT  (fig.  4)  is  the 
intersection  of  the  ground  plme  with  the  plane  of  xmys  ALT.  la' 
like  manner  A  E,  (fig.  1 ,)  A  U,  A  C,  and  A  I,  are  similar  intenw- 
tions  on  the  grotmd  plane  made  by  their  respective  planes  of  rays. 

Obs.  7.  Tli.it  the  si'veral  planes  ctmtaining  the  eun's  rays  may  be 
classed  accorlinr  to  the  three  cases  mentioned  in  Ait.  34.  Kith« 
these  planes  of  rays  will  be  parallel^  or  perpendicutar,  or  mcfiwerfts 
the  perspective  plane.  Let  the  student,  ]>lacingf  hiroaeir  in  the  «■> 
shine,  renia.k  in  what  direction  his  own  shallow  falls.  Suppose  In 
standing  with  the  point  S  (fig.  2)  between  his  leet  and  the  vertiesl 
line  S  V  passing  through  his  eye  at  e.  Either  this  plane  of  altiCwk 
contaming  the  vertical  line  S  V  may  be  imraUel  to  the  pidoriv  « 
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it  may  l>e  perpendicular,  as  V  D  P  0  S ;  or  it  may  be 
V  R  Q  C,  and  V  M  N  E. 

Obs.  8.  That  if  the  luminary  be  in  the  i enith,  eraiMiag  vertical 
rays  parallel  to  V  S,  it  is  evident  that  aU  the  plaon  of  nys  will  be 
parallel  to  the  plane  of  the  picture.  The  man's  shadow  on  a  hoi^ 
lontal  plane  beneath  will  lie  no  other  than  a  horixoolil  section  (set 
Obi.  4)  of  the  thickest  part  of  his  \n6vson.  AU  lines  of  rap  antijs 
jncture  must  here  Iw  parallel  to  Po.  But  imagine  the  auu  (rtiU  u 
this  parallel  plane)  to  be  in  the  horizon  as  at  sunrise  or  sobmL 
llie  Unes  of  rays  now  will  be  {uirallel  to  U  L  in  a  directioQ  toeaidi 
the  spectator's  right  or  left  hand.  Shadows  cast  on  planss  pualkl 
to  the  station  plane  will  now  be  sections  of  the  shadowing  cfajec^ 
(Obs.  4,)  while  shadows  cast  on  the  ground  plane  or  iU  pardlels  vil 
be  interminable.  (Obs.  R.) 

Obs.  9.  That  when  the  sun's  rays  ore  parallel  to  the  penpedht 
plane,  in  other  words,  when  the  smi  is  in  the  plane  of  the  pichs^ 
(fig.  4.)  the  shadows  of  all  lines  parallel  to  the  picture  wiB  te 
parallel  to  the  vanishing  line  or  bast?  of  whatever  pkne  thev-w 
cast  upon.  Thus  T  t,  the  shadow  of  a  portion  of  T  P,  is  psiaM  to 
HI);  #  /),  the  shadow  of  the  remainder  of  T  P,  is  parallel  to  SD. 
So  also  R  h,  and  h  kj  shadows  of  K  R,  are  parallel  to  the  vanishisic 
lines  of  their  resijective  planes.  And  on  the  roof  vanishing  in  Vi  1^ 
the  shadows  en^oUf  and  ij,  of  lines  parallel  to  the  picttue^  are  re- 
presented parallel  to  W  D. 

It  will  be  now  proper  to  apply  Problem  III.  to  the  representitioB  J|[J^< 
of  shadows  when  the  sun's  rays  are  parallel  to  the  plane  of  thepiduife.    ^^ 

Given  then  the  angle  A  T  L  (fig.  4)  of  the  sun's  altitude  and  a 
point  L,  to  find  the  shadow  of  the  point  L.  Find  its  sssf  {Def.  S, 
and  Prob.  I.)  at  A.  Draw  through  the  seat  A  the  interaettioii  AT  of 
the  idane  of  the  rays  with  the  ground  plane,  the  latter  bang  the  flaai 
which  here  receives  the  shadow.  (Art.  141,  No.  1.)  TWs  gives  fte 
direction  (Obs.  6 )  of  the  shadow.  Lastly,  through  the  given  waA 
L  draw  a  line  parallel  to  the  given  rays.  Protluce  this  line  (LT) 
till  it  cuts  at  T  the  line  of  dia'ction.  T  is  the  shadow  of  A.  Ttai 
may  l)e  found  the  sha<low  of  any  otlier  point  having  A  for  itssML 
In  like  manner  z  the  seat  of  Y  beini;  found  on  the  plane  Htfe% 
to  find  the  shallow  of  Y  draw  the  vanishing  line  S  ])of  the  pbas 
receiving  the  shadow.  (Ohs.  G.)  Through  H.  the  Tamshing  point  ef 
the  peri)eiulicular  Y  z,  draw  a  ray  H  S  i^arallel  to  L  T,  ■'.  e.  makaf 
at  H  the  angle  D  IIS  i*f  altitude.  H  S  will  be  the  Tanishtng  IBm 
of  the  plane  of  rays  containing  Yz,  (Art.  31,)  and  of  all  rtkf 
jiamllel  planes  of  rays.  (Art.  65.)  Next,  from  the  vanishing  fdel 
S  of  the  intersection  of  this  piano  with  the  plane  Hdcsdmm  Sf 
through  z.  A  ray  parallel  to  L  T  through  Y  will  now  give  jr  for  till 
shadow  of  Y  at  the  point  where  Y  y  meets  S  y. 

Cor.  1.  Thus  may  he  shown  that  the  shadows  of  the 
vanishing  in  H  will  be  lines  vanishing  in  S. 

Or  the  point  of  shadow  y  may  l>e  found  by  finding  the  1 
R  w  on  the  ground  plane  of  a  line  K  R  containing  Y.  Where  thil 
shadow  is  cut  at  h  by  the  plane  11  dc  s,  change  its  direction  to  Ai. 
(Obs.  2.)  The  rav  Y  y  firom  Y  will  cut  A  A  in  the  point  y  required. 
Tins  Utter  method  is  sometimes  the  more  convenient  of  the  tee* 
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B  When,  for  ioitancet  th«  shiulow  diaztf^  to  a  nvw  ^tUiie  dabc^ 
l>  wbeni  t/,  «i  »»  ftiitl  i*}v,  ta  ihuw  the  dlTeclion  of  the  shiulow^  nrt! 
ilrAwn  tbmuf^h  the  points  /»  w,  and  «,  parallel  to  W  O  ;  (OIjm.  9  ;) 
iasttfad  of  drawin^f  i  x^  ut  e  r  from  x  the  in1ers*!ctin|i;  point  of  IE  S 
with  W  D,  (Art.  145,)  let  rays  O  o,  1 1,  K  c,  parallel  to  S  H  or  LT, 
be  drawn  Ihroii^h  1,  O,  &ad  £*  Th^se  will  ^ve  i  for  th€  ^hiMluw 
of  I ;  «  for  that  of  O,  &c 

Obi.  1(9.  We  bave  now  seen  that  the  reprraentationfl  of  the 
■hmilawft  of  lines  parallel  to  V  S,  (5g.  2,)  or  poralkl  to  the  picture, 
will  be  paroikl  to  the  bdseg  otwlluitever  plazie  receives  them,  (Ubi,  9.) 
Thus  represented  oa  a  hohxantal  plianei  they  would  be  |>arallel  to 
H  L  ;  oa  a  plane  vaniihinf^  in  Po,  they  nuttld  be  pai^Uel  to  P  o; 
r  oa  ft  plaue  vAnishing  ia  RQ  they  would  b«  parallel  to  R  Q,  &c, 
I-  Let  tu  next  oteiervf;  that  if  the  rays   b«  perprndicutar  to  the 

picture^  (he  lioe  V  S  will  be  in  the  itatlon  plane.  (Art,  17.)  Tlie 
Kpedatur,  for  examplet  with  Hie  sun  jiiit^t  abo?e  the  horisoU|  shiniug 
directly  at  hui  back,  (and  m  the  stutiiAa  plane,)  and  giviag  rayi 
parallel  to  A  n,  will  see  bis  iihadow  olong^  the  Hue  S  o,  in  a  direction 
parallel  as  liefore  (Obs.  8j  to  the  solar  beams.  Tlie  line,H.  therefore, 
both  of  the  Kpectatot's  shinkw,  and  of  ull  other  horixuntal  shadows, 
wiU  vanbli,  toj^ther  with  the  Hues  of  the  rays  at  a,  the  centre  of  the 
iranishiti^  line  of  the  plane  tu  the  bas«  uf  which  they  are  perpendl-^ 
culoTf  (hxt.  7%)  namely,  tu  llie  centre  of  the  picture,  f  Arl  73.)  The 
linei  of  ihodow,  however,  will  in  this  catte  be  intetmliiable,  (Obs.  5,) 
unre  the  sun  has  no  altitndf.  But  i^uppose  the  lyu  to  cnntiuue 
behind  the  spectator  and  in  the  statiun  plimie,  antl  To  be  raises!  above 
the  horiion  so  as  to  make  the  an^^le  uf  aldtude  A  r/;  the  plane  of 
altitude  (or  in  this  case  stution  plane)  will  still  Tanij>h  iu  the  line 
P  a  o,  (Art.  70,)  but  the  vaniKhing  jwciint  of  the  liuus  of  rays  will  no 
longer  be  the  Kame  with  that  ot  the  harizontal  lines  of  hhadow  at  a. 
The  altitudinal  iutfrsieclion  (Def.  11)  will  no',v  vanish  At  t/;  whili 
^e  horizontal  (Def-  ID)  continues  to  vacn^li  at  a  an  befiire.  Hori- 
sontid  linett  of  fcliadt>W8  (iis  well  as  all  others  nut  parallel  to  /*/, 
Ob».  5)  will  no  lonj^er  be  intermuiable.  They  will  be  defined  and 
deteiTCiined  by  the  lines  nf  rayt(vauishLn|^  in  d, 

Supp4)se  now  the  &itn  directly  in  from  of  the  st>ectatoT  with  rayi 
again  parallel  to  An,  ami  vanishing  in  a.  The  line  of  horiiontat 
cliadow  Sp  will  aj^ain  lie  interminable  in  an  op],K).«iite  direction.  But 
if  th«  Itiminary  risie  to  D  (still  in  the  station  plane)  the  ray  l)p» 
ymnithin^  atP,  will  ait  ojid  define  the  «petrtrttor*»  hdristtiiibd  hbndow 
ftl  th«  point  p  ;  and  D/i  o,  or  P  r  a  wilhbe  Ibe  an^le  of  ultitude, 

Obs.  11.  The  phenometia  cunscd  by  planes  of  rays  inclined  to  the 
picture  come  lastly  to  Im;  considered.  When  the  sun  is  in  the 
noriioni  similar  ap|iearances  to  those  we  have  noticed  (Obs*  9  and 
10)  will  take  place.  The  lines  of  bhadows,  and  the  lines  of  rays 
will  vanish  together  at  (he  Mtne  point,  suppose  ff  or  c.  If  tno 
luminary,  with  rays  vanifihing^  in  bj  for  example,  l>e  behimi  the 
spectator,  his  shadow  will  take  the  diicctiou  S  /.  If  the  rays  come 
iowardi  him,  his  shadow  will  take  the  direction  S  F  ;  and  will  in 
either  of  these  two  cases  be  interminable.  (Obs.  5.)  But  suppose 
the  sun's  altitnda  over  the  upectator's  left  shoulder  to  be  C  y  F  := 
£  <  Q,  and  graduated  on  h  Q  at  Q  ;  and  let  C  E  Q  be  the  plane  of 
altitiide  vaui^hing  iu  R  Q.  The  interminable  shadow  in  the  direct 
tion  S  t  will  now  be  cut  short  at  y  by  Ihe  ray  Cy  vanishing  at  Q. 
Chancre  the  sun's  place  again,  and  suppose  the  altitude  to  be  Re6 
in  front  of  the  spectator,  and  a  little  to  his  ri^^ht^  the  ray  RF 
Tani»hin)^  at  R  wtll  determine  S  F  for  the  horizontal  shadow  of  S  ff* 
The  plane  of  altitude  (Dei  ^)  will  be  H^  Q  vanishing  in  RQ,  but 
having  the  viniiihin^  point  of  altitudinal  iicitt?D»ection  (Def.  11) 
above  the  horizontal  line  at  R  instead  of  below  it,  as  liefore,  at  Q. 

Tlie  student  may  apply  this  observation  to  similar  plvenonu-na 
when  the  sun  is  in  any  other  plane  of  altitude,  a*«  for  example,  the 
plane  E  M  N  vanishin|f  in  the  line  M  N.  In  this  example  the  ravs 
either  proceed  fromi  behind  the  spectator,  and  pass  over  his  rii^nt 
ahoulder  to  Vtmi^b  in  N*  or  they  vanish  at  M  not  (|uite  in  front  of 
him,  and  towards  his  left  band. 

We  are  now  prepared  for  the  application  of  Problem  III.  to  the 
representation  of  iihaidowB  caused  by  planes  of  rays  incUntd  to  the 
picltire. 

Draw  the  horizontal  line  H  L,  (fig.  I,  or  2,)  and  at  C,  the  centre 
of  ihe  picture,  raise  either  above  or  below  H  L  a  perpendimlar  equal 
lo  th*  principal  distance,  (Art.  22,  28.)  At  X,  {^.  1,)  its  further 
extremity,  let  an  angle  be  made  with  C  X  eqiml  to  the  complement 
of  the  given  angle  made  by  the  plsne  of  altitude, 

Obs,  12.  The  question  now  is,  on  which  side  of  C  X  to  make  the 
angle ;  towards  C  L,  or  towartb*  C  11.  The  place  of  the  sun  decides 
the  qnestion.  If  the  sun  W  behind  the  spectator,  and  if  Ihe  plane 
of  altitude  (suppose  C  R  I  F,  fig.  2)  take  the  direction  F  i  or  C  Q 
over  his  k/t  shoulder,  then  the  angle  (which  must  equal  o  S  ^)  will 
be  made  to  the  right  of  a,  (fig.  2,)  or  of  C.  (Fig.  I.)  If  from  behind, 
over  his  right  shovilder,  iu  the  direction  S  i,  (fig.  1,)  the  an^jrle  »  xSo 
mutt  be  rnade  to  the  left  of  a,  or  C,  tlic  centre  of  the  figure.  But 
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when  Ihe  t^iin  shines  towardi  the  spectator's  face  as  from  B  or  D, 
(fig.  I,)  or  from  M,  (fig.  2,)  or  R  the  angle  at  X  (fig.  1)  must 
he  made  on  the  same  side  of  C  X  with  the  nun. 

Plrolonf^  now  the  line  making  at  X  the  complement  of  the  givea 
angle.  The  point  where  that  bne  meets  II  L  will  be  the  centre,  as 
R  of  the  vani.shing  line  B  R  of  the  plane,  making  tlie  given  angle, 
vtx.  the  plane  of  altitude.  On  either  side  of  that  centre,  as  R,  raise 
a  perpendicular,  as  R  jr,  to  its  vanishing  line  B  R|  equal  to  tlie  direct 
distance  as  R  X,  (Art.  131,)  and  at  the  further  extremity  jf  of  this 
perpendicular,  construct  (he  given  angle  B  x  R  of  the  sun*s  altittidet 
Construct  it  above  II L,  if  the  sun  shines  titwards  the  eye  or  face  of 
tlie  spectator;  below,  if  shining  at  his  back,  (Obs,  11.)  lathis 
manner  are  fountl  the  vanishing  points  H,  R,  O^  L,  (fig.  1,)  c 
and  A,  (fig.  2,)  and  L,  (fig.  5,)  vsni«hing  points  of  horizontal  inter- 
section. (l)et\  10.)  Thus  also  the  poioU  M,  B,  D,  V,  (fig.  1,)  N, 
M,R,.  Q,  (fig  2,)  and  Vj  (fig.  &,)  fiutishiiig  ^xiints  of  altitudinal  in* 
terseetioii.  { l)ef.  1 1 , J 

Obs.  13,  When,  however,  the  plane  receiving  the  shadow  is  not 
a  horizontal  plane,  its  vanishing  hue  muitt  be  found,  and  the  |ioint 
where  that  vanishing  line  cut)»  B  R,  (fig  1,)  or  the  vanishing  line 
of  the  plane  of  ultitudv,  is  to  Iw  the  point  for  bhowing  the  tltrrciion 
of  the  hhadow,  and  to  be  itfted  as  the  points  II,  H,  0,  L^  &c.  of 
horizontal  intersection  would  be,  if  the  receiving  plane  were  hori- 
lontal. 

Thus,  in  the  vanishing  line  of  the  plane  of  altitude  the  two  points, 
as  B  and  R,  (fig.  1,)  being  found,  let  now  T  W  fhe  given  point  in 
Prob.  MI.  of  which  the  sh.idow  is  to  be  represented:  say,  on  the 
ground  plane  Find  A  its  seat  (Prob,  1.)  Th rough  A  its  seatj 
and  frnm  fhe  vani!»hing  point  R  uf  horizontal  iutersection  (that  ia 
from  the  point  wlartj  ihe  two  vam»hing  lintrs,  ^  Obs.  I3E,  and  Art.  1 45,) 
that  of  the  plane  i»f  altitude,  and  that  of  the  plane  receiving  the 
shadow,  cross  each  other)  draw  llie  line  of  direction,  suy  R  1.  I  ig 
the  recpiind  represcatation  of  the  Khoduw  of  the  given  point  T. 

By  the  same  method  arc  found,  under  any  other  asjiect  of  the 
Klin,  other  shadows  of  T,  as  £,  U,  &c.  In  this  manner  also,  the 
four  shadows  of  the  houHe  (fig.  1)  are  constructed,  by  ascertaining 
fijst  the  shadows  of  the  points  </,  J^t  fft/t  ^,J  !  and  (hen  dritwiiig 
lines  /  m,  m  r,  Sic,  for  the  limits  of  a  column  of  bhadow  intercepted 
by  the  ground  plane* 

Cor.  2.  Any  boriiontal  plane  is  a  plane  of  measure  for  the  angle 
made  by  the  plane  of  altitude  with  the  plane  of  the  picture.  (Com- 
pare Art.  142,151,  152,  187.) 

To  find,  lastly,  the  »hftdow  of  any  lino  of  which  the  Tanishing 
point  is  known. 

Let  the  given  line* be  *  <f,  (Fig.  I.)  Und  the  shadow  /  of  some 
point,  as  c/,  in  the  given  line.  Prolong  k  dio  its  given  vanisthing 
point  at  y.  Join  y  with  the  vanishing  point,  say  D  of  the  sun's 
rays,  {viz.  of  altitudinal  intersect iou,)'  y  D  will  be  the  vanishing 
line  of  a  plane  of  rays  containing  the  given  line  Kof.  Remark 
where  y  D  crosses  the  vanishing  line  of  the  phine  which  rectivei  the 
shadow  }  viz,  in  thirt  example,  at  P.  Draw  from  P  the  intersection 
i  m  of  the  plane  of  rays  m  id  k.  A  ray  from  D  through  k  will 
determine  m  /  fur  live  Khadow  of  k  d  required.  (Def.  1 1.) 

Obs.  14.  We  have  yet  to  remark  upon  the  method  of  construct* 
tng  shadows  for  Prob*  11 1,  when  either  the  line  casting  the  shadow 
is  parallel  to  the  picture,  or  the  plane  receiving  it  is  parallel  to  the 
picture. 

In  the  former  cose  when  the  gpven  line  snd  the  given  plane  are 
parallel  to  e^ch  other,  tlie  direction  of  Ihe  shadow  has  been  noticed. 
(See  Obs.  2.)  Where,  however,  the  given  tine  and  the  given  plane 
are  not  parallel  to  each  other,  und  the  given  line  is  parallel  to  the 
picture,  prolong  the  vanislring  line  of  the  given  plane  till  it  meets 
that  of  the  plane  of  altitude.  The  point  of  th*fir  contact  is  the 
vanishing  point  of  the  line  of  direction  (Obs,  6)  for  the  shadow. 
Thus,  L  (fig.  5)  is  the  vaiiisliing  point  of  the  shadow  P  r  of  part  of 
the  line  PN,  the  latter  lino  being  parallel  to  the  picture.  When  the 
dir<?ction  changes  to  another  ^ilane,  (a  given  plmie  vanishing  in  A  B,) 
pmlong  A  B  till  it  meets  L  V,  and  again  from  the  [KJint  where  these 
two  vanishing  lines  meet,  draw  I  m,  for  the  new  direction  of  the 
shadow.  Suppose,  further,  another  plane  vanishing  in  11  O,  to 
receive  the  remainder  of  the  shadow  of  P  N.  Prolong  H  O  to 
meet  V  L,  and  draw  from  m  to  their  common  point  of  contact  the 
line  m  «,of  which  the  length  is  determined  by  (Obs.  6)  the  ray  V  N. 

t)b9,  15.  When  the  given  plane  receiving  the  ^luldow  is  parallel 
to  the  picture,  and  the  given  line  which  Ciu>ts  the  shadow  is  not 
parallel  to  the  picture,  prolong  the  given  line  to  its  vantahing  point; 
and  join  that  point  to  the  vanishing  pijint  of  the  kuu's  rays.  Thtia 
will  be  found  the  vanishing  line  (Art.  31)  of  a  plane  of  ra)'S  con- 
taining the  given  line ;  and  the  direction  of  the  required  shadow 
will  he  parallel  to  the  line  so  found.  For  example,  prolong  N  z  (of 
which  the  xhaitow  is  retiuiretl  on  a  plane  parallel  to  the  picture)  to 
its  vanishing  point  C.     Find  s,  its  point  of  contact  with  the  given 


Kot^o* 
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pUnc.  (Art.  43,  H  *^,J  Join  V  C,  (Art  31.)  A  paralWl  *y,  to 
Paifttiif .  y  Q  Of  Y  YV,  (|M>.  to  the  vanishing  line  of  a  i4ane  of  rays  eontain* 
^^V^''  in|5 ' N  c,)  will  be  the  dirwrtiou  (Obt. 6)  of  the  shadow  of  N *. 
Another  example  is  the  line  w  v,  TAnishing  on  the  line  A  B,  some- 
where between  H  and  B.  Join  its  Tanishinf^  point  to  V,  (Art.  31,) 
and  draw  v  u,  paxallel  to  the  vanishing  line  so  found,  of  a  olane  or 
rays  containing  the  eivvn  line  «  w.  Lastly, «  m,  determined  by  tke 
ray  Vtp,  (Obs.  6,)  will  be  the  shadow  of  «  w. 

Fie.  5  further  exemplifies  Frob.  III.  by  the  representatioii  of 
the  shadows  thrown  upon  three  successive  planes  from  the  divisiont 
of  a  window  frame.  First,  upon  the  ground  plane ;  the  shadows  of 
t /,  ^  A,  &c.  perpendictUar  to  the  picture  vanish  with  the  lines  them- 
selves in  the  cfrutre  C  of  the  picture,  (Obs.  2,)  and  have  their  lengths 
(Obs.  6)  determined  by  rays  Vi,  V  /,  V5,  V  A;  while  the  pan&k 
to  the  picture  in  the  direction  ig,  /A,  &c.  have  their  shadows  vaaisl^ 
ing  in  L.  (Obs.  14.)  Secondly,  on  Ute  plane  that  vanishes  iu  A  B 
the  shadows  of  parallels  to  t  /,  and  ff  A,  vanish  at  the  point  where 
V  W,  the  vanishing  line  of  their  plane  of  rays,  (Def.  1 ,)  cuts  A  B,  the 
vanishing  line  of  the  plane  receiving  their  shadow.  (Obs.  14.) 
Thirdly,  on  the  plane  in  the  dintance,  parallel  to  the  ]>icture,  the 
shadow  of  the  hne  /A  at  0,  wiU  be  paraUel  to  the  line  itself  (Obs.  2 
and  14.) 

Other  examples  are  given  in  the  foreground  of  fig.  5  which  seem 
to  require  no  fiirther  observation  here,  and  which  the  student,  after 
the  rules  above  given,  may  work  out  for  himself,  with  the  exceiition, 
perhaps,  of  the  following.  The  shadow  of  a  plumb  line  is  emit 
upon  a  cylinder.  Find  p,  the  seat  of  any  point  in  the  plumb  Kne 
on  the  ground  plmie.  (Prob.  1 .)  Draw  p  L  and  xj  for  the  shadows 
of  the  pliuab  line  on  the  ground  plane  and  on  a  j>lane  vaniMhing  in 
A  B.  (Obs.  14.)  Construct  a  circular  section  01  the  cylinder  pei^ 
pendicular  to  the  ground  plane.  Divide  the  section  fay  a  diameter 
re{l^e^(entin^  a  parallel  to  the  ground  plane,  and  also  by  perpend 
culars  crossing  it  between  q  ami  s.  Draw  7  U,  t  H,  and  between 
them  draw  the  representations  of  any  number  of  parallels  crossing 
p  at.  At  the  points  where  they  cross  p  x  raise  perpendiculars ;  as 
also  between  9  and  «  00  q  m.  Let  these  jierpendicuUirs  meet  a  like 
number  of  parallels  to  «  H  on  the  upper  surfiKe  (»f  the  cylinder. 
The  points  thus  found  above  |i  4r  will  show  the  curve  formed  by  the 
shadow  of  the  plumb  line. 

Note  (B.) 

Thft  science  of  reflections  has  refinvact  to  three  perticukrs. 
1.  the  reflecting  surface.  2.  The  object  to  be  reflected.  3.  Hit 
mflected  imago  of  the  object.  •  Respecting  the  first  of  these  pavtku- 
lars,  we  have  only  space  for  some  observations  concerning  polished 
liAme  surfaces.  Respeiting  the  other  two  particulars  we  shall  treat 
of  them  as  likewise  forming  portions  of  planes. 

Ofaa.  16.  The  three  planes  thus  distinguished  will  have  a  common 
Une  of  interaection,  e  a  (plate  x.  fig.  5)  or  h  m,   (I'Ute  xii.  fig.  3.) 

1.  The  reflecting  plam*,  tacde.  (Fig.  2.) 

2.  The  plane  that  cDntains  the  obj^t  to  be  reflected,  at  a  I  O  ii 
(fig.  3,)  orabde.  (Plate  x.  fig.  5.) 

3.  The  plane  tliat  contains  tlie  reflected  image  of  the  object,  aa 
ag  kff  (fig.  5,)  or  rt  I  o  b.  (Plate  xii.  fig.  3.) 

Obs.  17.  Their  common  line  of  intersection,  when  parallel  to  the 
picture,  as  c  0,  p  9,  or  r  »,  (plate  x.  fig.  5,)  will  be  i)arallel  to  W  X, 
the  vanishing  line  of  their  reflecting  plane.  (Art.  143)  But  when 
not  parallel  to  the  picture,  their  intersection  will  vanish  where  the 
three  vanishing  lines,  or  any  two  of  them,  cross  each  other.  (Art. 
145.)  Thus  the  common  intersection  ea,  (fig.  5,)  vanishes  at  C 
where  the  vanishing  lines  W  C  X,  (of  the  reflecting  plane,)  V  C  T, 
(of  the  plane  that  contains  the  object  to  be  reflected,)  and  H  C  R 
(of  the  j>lane  for  constructing  the  reflection)  cross  each  other. 

Obs.  18.  Upon  the  nosition  of  this  line  of  intersection  with  respect 
to  the  spectator,  and  also  upon  the  position  of  the  reflecting  plane 
de]M!nds  diiefly  the  correct  delineation  of  reflections.     For 
This  line  of  in/fr««»c/ibii,  "j  ;tMtm//f/,  (Obs.  20.)  or  1  l^  ^u 

as  also  the  reflecting  }perpeH(iiai/ar,  (Obs.  24,)  or  V^ ,      P*^' 
plane  may  be  either  J  imeMnetl,  (Obs.  28,)  J      "''^*' 

Obs.  19.  If  the  reflecting  plane  be  parallel  to  the  picture,  the 
images  reflected  will  he  merely  a  perspective  representation  of 
that  side  of  the  objects  to  be  reflected  which  is  unseen  by  or 
behind  the  spectator.  We  shall  therefore  in  the  two  following 
problems  confine  our  attention  to  the  other  two  positions  of  the 
refiecting  plane ;  as  perpendindar  to,  and  as  inclined  to  the  picture. 
Olis.  20.  PHani.BU  IV.  Given  a  rHtecting  plant  prrpendicular 
io  the  picture^  (as,  for  example,  the  surface  of  smooth  water.)  /o/wrf 
the  rejiechon  of  any  given  /tne. 
laterftection  1 .'  Let  the  inteneetwn  of  the  reflecting  plane  and  of  the  plane  con- 
taining tl«  object  to  he  reflecteil  be  paraltel^  (Obs.  18,)  asc  o,  (plate 
n.  fig.  5,)  f  ihepiHttre,  and  let  the  reflection  be  re^juired  of  a  line 


Prob.  IV. 


pArslJ*!. 


c y,  whiA  is  also  parallel  to  the  picture.  IVetong  <?  y  nt  its iilii  mIj  Mi 
e,(cbem«theseatofy,)tiUe/eqiiabe5.  c/wHlhtttbt  reflccusa  ^ 
c£cy.    In  the  same  manner  is  to  be  fimnd  •  A,  the  reflection  ut  •  a 

Or,  let  it  he  required  to  find  the  reflection  of  y  a,  also  a  _ 
to  the  picture,   but  having  another  dircctian.     Find  e,  the 
(Def.  8,  Prob.  1.)  of  y,  and  0,  the  sent  of  s.  Findabothe 
cf  and  0  A  of  c  y  and  0  x.    Then  join  fk.    The  reflcdiea  of  es 
will  be /A. 

Obs.  21.  Let  it  next  be  raquirad  to  find  the  reflection  of  the  lim 
iM,  (fig.  5,)  perpendienlar  tn  the  picture.  Find  the  poinlaj  aadi; 
by  the  method  above  stated,  (Obe:  20,)  and  join  j/,  whaeb  will  bi 
the  reflection  sought. 

Or,  let  the  reflection  be  required  of  r  c,  inclined  to  the  petuR. 
Draw  C  m,  which  obtains  IN  for  the  sent  of  X.  (Prob.  I.  No.  2.)  Main 
m  n  equal  to  m  x.  Then  join  m  c.  The  reflaection  of  c^  will  bsea. 
In  hke  manner,  oj  reflects  oi^ol  reflects  on,  fte. 

Oba.  22.  Theang^e  of  indinntion  here  made  by  n  plane  with  fti 
reflecting  surface  may  be  maile  either/>iain  or  towardt  the  spittitn. 
It  is/Vem  the  spectator  when  it  lies  beyond  a  plane  imseing  thna^ 
the  line  of  intersection,  and  perjwndicular  to  the  reifleeting  sufboa 
Thus  the  angle  «  0  C  (fig.  5)  made  by  the  plane  e  m  with  tbe  «» 
&ce  of  the  water,  is  an  angle />-oifi  the  mectator ;  because  iSbm  flm 
e  n  is  beyond  the  pfame  ew  zo^  perpendicular  to  the  water. 

On  the  other  nand,  the  angle  of  indinatioD  made  wifli  the » 
fleeting  surface  is  towardM  the  spectator  when  made  on  this aidsrf 
the  perpendicular  plane.  Thus  the  angle  x  cwt,  made  by  the  j/km 
»  0  with  the  reflecting  plane,  is  foward$  the  speetnlor  ;  xe  bvi^ai 
this  side  of  r*y  so. 

Obeerve  a  separate  example  (on  the  mteiiectiun  fi  f)  of  a  nflseflni 
with  tiie  angle  towards  the  spectator;  and  nnofthcr  (on  tfat  !■!■■» 
tion  r  9)  with  the  Bn^\t/hm  the  spectator. 

Obs.  23.  The  vanishing  line  of  the  plane  to  benfiefad^  mtd  flM 
of  the  plane  containing  the  reflection,  will  lie  on  diftRnt  adsi  flf 
W  X,  the  vanishing  Une  of  the  reflecting  sorfiaee.  Vtkn  fwldi^ 
line,  for  example,  of  c  0  n  (the  plane  to  be  reflected)  cnHM  B  A  ik 
B;  the  other  vanishing  line  of  the  plane  cot  (rortaimng  Ihi 
reflection)  will  cross  B  A  at  A.  Remark  also  thnt  Ot  1 
nted  at  A  must  he  of  the  same  number  of  degrees  as  ' 
graduated  at  B.  In  other  words,  the  central  dirtinre  C  A  ■■< 
equal  the  central  distance  C  B.  (Art  24,  1 48.)  80  also  ef  Iks  (ba 
X  i'o  c,  reflected  in  the  plane  njo  c,  the  vanishing  line  of  Iks  Inwr 
crossing  at  A  must  have  a  central  distance  A  C  e^nnl  to  HMtef  lie 
latter  crossing  at  B  on  the  opposite  side  of  W  X. 

Obs.  24.  The  next  division  of  the  problem  icftre  to  phm^]^gm 
toAicA  tke  intergeetioH  with  the  reflecting  piame  it  jMr^peneBiarfrftfsH 
the  picture,  '* 

2.  Let  tf  a  be  the  common  intersection,  (Oba.  17,)  which  Mf 
given  perpendicular  to  the  picture,  must  vanish  at  C  (Alt  fS!) 
Make  at  (J,  upon  the  reflecting  surface,  and  with  its  vanidiing  Km 
W  X,  any  given  angle  of  incidence  V  C  W.  Next,  on  Urn  otiiernAi 
of  W  X,  (beneath,  as  it  were,  or  within  the  reflecting  sorfnj 
make  the  angle  of  reflection  W  C  R  =  V  C  Vf ,  the  angle  of  isi^ 
dence.  V  C,  or  V  T,  is  the  vanishing  line  ofahde,  the  plam  *  k 
reflected,  and  R  H  the  vanishing  line  of  ^  o  c  A,  tiie  [ilane  itr"*''"''*| 
the  image  or  reflection. 

Obs.  25.  The  reflection  here  of  lines  parallel  to  the  picture  nml 
be  drawn  parallel  to  the  vanibhing  line  of  the  plane  mmlsinr^  tli 
image.  Thus,  m  e  d  is  parallel  to  V  T,  so  e  A,  the  f'Tflpf*f*"  9tei, 
inuKt  be  ]):inillel  also  to  the  vanishing  line  of  its  jrfaae^  nasB^, 
parallel  to  R  H.  Likewise,  ag  must  be  parallel  to  R  nTionlMai, 
its  prototy])e,  is  parallel  to  V  T.  Hrolong,  therefore,  any  potion  oC 
dcy  or  of  &  ri,  till  they  touch  the  reflecting  surface,  and  thrao^^ 
point  of  contact  c,  or  a^  draw  eh  parallel  to  R  H,  and  equal  to  e^| 
and  a  g,  another  parallel.,  equal  to  a  b.  These  wiU  be  the  reflsdipH 
respectively  of  r  «/  and  a  b. 

Obs.  26.  For  the  reflection  of  lines  _perpendicular  to  the  pidaib 
Bsdb;  find  /  the  seat  of  6,  (Prob.  I.  Def.  8,)  and  make  ig  (Ola 
24)  equal  to  /6.  g  will  reflect  to  the  furthest  extremity  of  A  ^  It 
the  same  manner,  find  A,  the  reflection  of  the  ncniest  estRndtf* 
Draw  g  A,  for  the  reflection  oibd  required. 

Obs.  27.  For  the  reflection  of  any  other  lines  in  the  plane  lari( 
draw  an  occasional  base  or  parallel  ia  ed  and  V  Ttlnoisgjh  lbs  psMi 
lines,  and  let  their  vanishing  i)oints,be  noted  on  VT,  tne  veniui|| 
line  of  their  plane.  Next,  find  their  dividing  points^  and  h^gtal 
line  to  its  proi>er  full  length  on  the  base.  Prolong  the  base  to  aeit 
the  line  ra  of  intersection,  and  draw  through  the  point  of  ooBlsct  t 
corresponding  base  or  panvllel  to  0  A  and  RH,  on  the  plane  vanik 
ing  in  R  H.  For  example,  make  CH30<»  equal  to  CV30*. 
(Art.  82,  88.)  Thus  nuiy  the  reflection  of  the  hexagon  he  nhfiie*^ 
or  of  any  other  diagram. 

Observe  here,  that  the  angle  A  a  /  made  by  the  plane  mkdc  wtt 
the  reflecting  plane  is  maile  towarda  the  spectator.  (Obe.  22.)  An 
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other  exAmpk  i^AdiUd  q£m  p1aD«  iocJined/Vom  the  spectalor  which 
cpotAias  jututfaiu:  ilia^riLQi.     For  ctMuitructiaf^  the  di^miu  eoattiyiit 
*  Ari.  93,  nad  lh«  Ut  Umtk  uf  EmcM,  J^rup.  47. 

OiiiL,  23.  Tb«  cuncliiiUu^  ibviaiim  of  tiii«  t^rublenft  T\t£^th  ti>  p/unn 
^f  whtcA  tAe  imitratetvin  with  the  refieciing  p/ame  u  inc/titcd  t9  Ike 
pucttire* 

3>  Let  u  r  (platu  ii.  fi^.  3)  vani^ihinj^  at  P,  and,  consequently,  la- 
cUued  to  tha  pirtuft?^  hn  \b§€QmmQn  mtervrcliun,  ajiU  Iwt  PC  be 
tbi  VAoiahuig  litie  of  the  rvieoliQ^  fiLine.  Let  here  a  »imikr  pra- 
«n  b«!  purku«fd  aa  vrith  th<>  iatcnectioii  f«rp<^ncliciilar  Ui  the  pietiii^ 
(Obt,  24^  J  only  let  th«*  f^ven  anf;1«  ot*  incidence^  anil,  cunaeqiHfatly, 
cf^iflnrtlun,  Im?  nmdi*  h4  P,  It  wlU  be  found  thai  the  ^tlane  gr 
€CMiliii»  any  nfflvctvd  iina|^t9  of  th«  pliUM»  hr ;  A  r  of  a  r/  amd/r 
qS  Ur,  The  [ilauey  reu  is  a  portion  o(  t\va  rvflecling  wdiice  pisr- 
pendicular  to  ihe  pidure, 

Oha.  29,  PRomjot  V.  Gii*«i  a  rr^ctin^  plaar  inc/irtfd  t&  the 
jtieittrt,  (ma,  for  cacAmple,  a  pliuK  mirror  or  otiier  puhtthed  pUntt 
8urr«ci*0  toJfndtAe  reji^ctwn  t'/tmjfiffwf»  /ijm. 

It  will  be  necessary  to  coniiider  Xlii*  prublem  ako  in  iti  rpfereiico 
to  the  diffi^rent  po&itionA  of  the  common  intenwction.  (Ob«.  18.) 
1.  When  the  latter  in  indinitd;  2.  when  it  is  parallel  to  the  picture. 
The  third  case  of  a  |ierpendiciJlar  intersection  Wloni^^  exclusively 
to  the  preceding  problem,  since  ail  (vanishing  lines  thtit  pa?is  throni^h 
the  centre  of  the  picture  inuat  belong  to  plauea  perpendicular  to  um 
lecture.  (Art*  65.     AJao  see  below^  Obi*.  3'2  and  31.) 

1,  VVhea  the  common  mtersfction,  a»  «  ^,  (plate  xii.  fig  3,)  ifi 
tMciintd  to  th^  picture.  Let  H  be  its  vanishiug  t^jint  j  H  M  this 
vaiiudti[ig  line  of  the  reflectinjj;  plune  cde  }  and  M  W  the  va^nii!»hi(]|; 
Hue  of  the  plane  cf  muasiire.  (Art.  146,  IS'2.)  It  iare<pnred  to  iimX 
the  refle^rtions  (rtprviiented  on  the  plane  cdt)  of  the  line  Li,  und 
its  plane  La;  of  O  6  and  its  plane  On;  of  K  6  aad  its  plane  K  a  ; 
of  N  If  and  its  plane  N  u  ;  and  of  ¥b  and  its  plane  P  a, 

Ob«.  3t).  To  bef^in  with  the  reflections  of  the  plane  L  a  perpen- 
dictilar  to  the  reflecting  |ilane.  Let  L  6  be  produced  to  its  vainsliiug 
point  W,  the  vanitthiiii;  point  of  all  |icTpeudiculir!*  to  any  plane 
vanishing  in  H  M.  (Art*  190.)  The  an^le  LAS  or  M  6  W  re- 
pmsenta  the  an^le  nnade  by  the  plane  L  a  with  the  reflf?<:ting  plane, 
«i«*an  angle  of  9U°  a£  mensiired  on  the  vanishing  line  of  the  plane 
of  meosuie,  vU.2^^  on  one  aide  of  B^  and  65"^  on  Uie  other  Hide, 
55  -h  6S  1=  90.  For  determining  the  length  of  i  /  r*i«s  first  the 
direct  distance  at  R,  (Art.  130.)lhi'Q  draw  an  occasional  base  £  C 
(through  b  parallel  to  M  W)  of  the  plane  of  measure.  On  this 
b«Uj«  mark  oii  by  meaust  of  the  dividing  point  (Art.  85,  98)  of 
/  VV  (to  be  found  between  Vi  and  M)  a  portion,  as  N  ^,  equal  to 
the  original  of  L  &,  as  »een  at  the  distatico  at  h.  From  b  C  take 
oiFa  portion  equal  to  h  S.  A  line  from  the  same  dividing  poiat 
will  cut  A  W  in  / ;  and  b  /  will  l>e  tlie  reflection  of  &  L. 

Ob«.  31.  In  the  vanifthing  line  of  the  plane  L  /  a,  observe  that 
two  points  are  found  :  PL  the  t^anishing  point  of  the  common  in* 
tcfsedion  with  the  reflecting  plane ;  aud  \\\  the  vaiii»hiiig  point 
of  intersection  with  the  plane  oi  inea^fure.  Juln  U  W.  U  wdl  hu 
the  vanishing  line  of  Uie  plane  L/a,  (Art.  31,)  which  contaiua 
on  one  siile  ot  a  h  thu  objeets  to  be  reflecte<I)  and  on  Ihu  other  Iheir 
vHlected  images. 

Obs  32,  For  the  reflexes  of  the  planes  O  a  and  K  a  indined 
tamardi  iht  tp^ciutvr^  (Ql>».  'll^)  Let  the  plane  On  m«ke  an  angle 
wpreaenled  by  S  fr  0  or  M  b  D  of  47'^  {v*x.  %'a  H-  22  =  47}  with 
the  rt^flecting  jilAne.  It  is  reqtnred  to  tind  the  reflejuon  of  O  6, 
For  tliiH  purpose  count  the  staine  runnber,  47.  of  degrees  along  Ihe 
vanishing  Ime  of  measure  un  tlie  Kide  uf  M  oppiikitu  to  M  D.  Add 
47®  to  2j°,  the  number  marked  i*t  M.  (Art.  1 1  L)  The  rviidt  will 
bo  tliB  vantshiog  putut  mafktd  72  (or  47  -(-  25  ;=  72)  of  th«  lino 
of  reflexion  b  o. 

Again,  let  the  plane  K  «  make  with  the  reflecting  plane  an  angle^ 
mresvnted  by  K  b  S,  of  69  degrees*  namdy  '25  +  44  =  69.  To 
S5  d«gne«  marked  at  M  iidd  44°  marked  at  the  vani>khing  point 
of  It  L  For  the  vanisibing  point  of  ihe  reftictmn  let  69  be  added 
to  25.  59  -}-  25  —  94.  thit  uf  this  number*  ninety  are  disposed 
of  in  the  parallel  C  E,  The  remaining  four  degrt'cs  ranst  thure- 
toirv  \>t  reckoned  along  M  W  on  the  same  side  of  R  with  the 
▼anUhing  point  of  K  b.  Subtract  4°  t>orrowed  from  that  side. 
Consequently  90  —  4,  or  86*',  will  be  the  number  graduaTcd  on 
R  W  produced  for  the  vanishing  point  of  6  ^  the  reflection  of 
o  K- 

Obs.  33,  The  lengths  of  the  reflections  b  o  and  h  k  may  he  deu 
tcrmined  by  drawing  lines  O  W  and  IC  W,  representing  perpendi- 
culars to  the  retlectmg  plane.  (Obs.  30.)  0  W  will  cut  ft  «  in  o, 
and  K  W  will  cut  Lk  \n  A,  and  thuA  determine  the  lengths. 

Obfi.  34  Ue^pecting  the  vanishing  lines  of  the  four  [Ijincs  O  a 
and  its  reflection  o  «  ;  K  «  and  its  reflection  k  ai  observe  that  they 
paw  ihrtiuchthe  two  vanishing  points  analogous  to  those  men- 
tii/oed  in  Obt.  31^  namely,  through  H,  the  vanishing  point  of  com- 
tnoo  intertoetioa,  sod  through  Ibe  other  vaoislung  point  (in  M  W) 


of  inieisection  with  the  plane  of  oseasute.  A  straight  line  thfougJi 
H  aud  D|  for  eaianmWi  wiU  be  the  vittushing  Uu«  oi  the  rectaoJle 
a\Oh, 

C)]i«».  35.  For  the  refli^ction  of  tlw  remaining  planer  N  a  and 
Va  inr/mtd  from  the  spectator.  (Obs.  22.)  Let  the  plane  N  «i  make 
with  the  rtrflectinK  plane  an  angle  of  G^^  re|«reseutvd  h^-  N  b  M« 
Here  it  is  evident  that  N  b  nius^t  cuincide  wilh  K  C<  The  25^ 
markwl  at  M  being  udded  to  G5"  will  complete  the  right  angle, 
(2.7  -f^  65  =  9U.)  To  find  tl»e  re^xioii  of  N  A  f  note  the  difTereuce 
between  25  and  65.  or  ibe  point  nuirked  40^  on  the  othtr  side  of 
BL  This  point  is  the  vaiushing  point  of  b  pt^  the  t^fliectioa  of 
bS, 

Again,  lei  the  plane  P  a  bi»  reflected,  making  an  angle  of  21 
<Wgrc'es  wilh  tlie  reflecimg  plane;  namely,  vsnishiihg  at  a  point 
grudiuited  46*,  U'tween  which  nvimbei'  and  *25^  (marked  at  M) 
there  must  be  that  ditfeience.  (Art.  HI.)  To  €nci  the  reflvctioo. 
Deduct.,  on  the  opposite  side  of  M^  21  degrcee^  (25  -*  21  =r  4,) 
tLnd  b  p  vanishing  at  the  {toint  marked  4'''  wdl  be  tlie  reAectioo 
reprvNftuting,  by  lid  &  p^  an  angle  e<ipial  to  the  ang^le  of  t&cidefioai 
or  21  degiees, 

Ube.  36,  The  lengths  of  tho  m^wddom  &n  and  6  p  are  defer* 
minted  (tm  in  Obs.  33,  l>y  rcpreseBfafiooa  of  perpeodicula?i»  drawn  to 
W  through  N  ikod  P, 

Otjs.  37>  Resf)M!hng  the  vanishing  lines  of  the  four  planes  Na 
and  its  reflection  na;  Pa  and  ils  reflectiom />  a /  tliey  are  drawn 
through  II  in  Ihe  sain«  manner  as  those  in  Obs.  33.  Only  obaervt 
that  the  vanishing  line  of  N  (i  (drawn  likewise  through  H)  must  be 
parollei  to  KC,  (Olis  35/)  and  conseqm'utty  will  not  crohs,  M  W,tho 
vani'khiug  line  of  measure  Tl>e  jUane  N  a  is,  in  fact,  perpeodicii-' 
lor  to  any  plane  vanishing  in  11  R.  (Art.  153,) 

Ob*i.  38.  Corollary.  The  above  eonstructioDi  Bnpposing  tbo 
jMjints  O  K  L  N  P  to  be  jiointi*  in  a  airve,  would  sutiice  for  deli* 
neating  the  n-flecliun  of  the  curve  by  a  line  through  the  correspotid- 
iug  points  okinp.  The  reflectiout  for  trxumple,  of  any  arch  of  u 
bridge^  nvight  lie  obtained  by  adiiplinj:;  to  Prob.  L  un  operation 
similar  \<*  that  just  niated,  and  by  making  the  tetkcting  plane  or 
cdr^  I e present  a  «moolli  Hiuface  of  water  per|fendictilar  to  the  jwctur^ 
and  with  H  R  for  it»  van  itching  line. 

Ohs.  39.  The  othi-r  remuming  division  of  thin  proHem  regards 
the  position  of  the  conninofi  intttttcttuH.  us  puraiM  (Obs.  29 j  /<»  tht 
picture. 

2.  Let  c  o  (plate  x.  fig,  5)  lie  the  common  intenfection  ;  (Obs.  17  j) 
K  the  centre  of  the  picture  ;  and  W  X  the  vuui»ihing  line  of  a 
reflecting  phtne  which  iti  inelim'^l  to  the  picture.  It  is  required  to 
find  the  retlection  (as  in  ProK  W  Obs.  20  and  21)  of  &  hue  (a«  <»y) 
perpendicular  to  the  reflecting  plane;  or  parallvl^  as  jii  t /  or  in- 
clined, ftS  X  c. 

Obs.  40.  The  reflection  of  c  tj  is  obtained  in  the  same  nitinner  ae 
that  of  6L.  (Obs.  3(>  plate  xii.  fig.  3.)  Since  A  (plate  x.  fig,  5) 
is  given  as  the  centre  of  the  picture,  the  line  cy  will  VAUmh  in  tlie 
vanishing  tioiut  of  all  prpendiculani  to  (he  plane  tluit  vanishes  in 
W  X ;  ana  irs  reflection  (^/(os  a  continuation  of  cy)  wUi  vanish  in 
the  same  point  wiih  cy. 

Obs.  41.  The  reflection  of  y»  may  also  be  obtainwl  as  before^ 
(Ob«.  20,)  hy  first  nscertalntng  the  reflections  of  ry  and  «•  r,  (Obs. 
39.)  and  tht^n  joining  by  a  line,  as /A,  tbeTeHoctiona^and  A,  of  iti 
exiretuitieat  y  and  ^. 

Ob«.  42.  The  teflection  *  c  (Obs.  39)  inclined  to  the  picture  and 
to  the  reflecting  pLme  may  also  Ihj  obtained  as  betbre,  (Ubs,  21^)  by 
polouging  it  to  itw  vaninhing  point  .\ ;  and  ascertaining  its  angle 
as  gTiidujited  on  B  A,  the  vanishing  line  of  the  plane  of  meostire. 
(Art.  82,  143.)  l*hen  on  the  other  side  <if  WX  reckon  from  C,  the 
centre  of  that  vanishing  line,  tuwardH  B  an  equal  number  of  degrees 
to  thuse  marked  hi'tweeo  A  and  C,  If  B  lie  the  ptiint  so  found,  join 
B  c,  which  produced  to  »  will  ^wvi  c  n  for  the  reflection  of  c  j-. 

Obs.  43,  From  Wiint  of  space  we  here  use  ii  diagram  from  plate 
X.  fig.  5^  in  illustration  of  these  remarkS|  (Obs.  39,)  instead  of  one 
more  geometrically  correct.  It  must  be  plain  to  the  geometriral 
reader  that  y/^  vaniKhmg  at  some  point  in  B  A  praduced,  cannot  bo 
parallel  to  B,  A,  Our  student,  however,  will  not  find  it  difficult, 
nor  we  trikst  unproflitabk%  to  reconntnict  the  diagram  for  him*> 
self. 

Ohs.  44.  An  example  for  Prob.  V.  will  be  found  (plaie  x.  %,  1, 
No.  6)  in  ^  jp  k'p,  which  f«.^^ms  the  refltctinu  of  the  pyramid  p,  g  krt 
(Art.  213.:)  provided  that  the  ba*e  ^^  A  of  the  pyramid  comcidea 
with  the  reflecting  plane  which  vanishes  in  a  line  drawn  through  U 
parallel  to  y  A. 

Other  eiamplea  may  be  drawn  also  from  plate  x.  (See  fig.  1, 
Nos.  5,  7,  and  8  )  If  rfafrc  (No.  5)  be  supposed  the  base  of  a 
foiir-hiiled  pyramid  placetf  on  a  |>oli5hed  surfnce  that  vanibhes  in 
H  L»  this  will  bean  example  fur  Prob,  IV  and  arh  will  \te  the 
reflection  of  the  pyramid.  Also  if  a  similar  division  be  made  of  the 
dodecahedron  No.  7,  (Art.  21 3,)  ita  upper  half  with  tte  apex  a  will 
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be  reflected  by  its  lower  half  with  the  corresponding  apex  b :  spn- 
ponng  the  buie  of  the  upper  half  to  Tantsh  in  P  D  for  the  Tanishini* 
Une  of  the  reflecting  plane.  Again,  let  the  dodecahedron  (Art  213) 
No.  8  be  nmilarly  bisected ;  and  let  the  plane  of  its  binection  {viz, 
the  reflecting  plane)  vanish  in  P  D.  The  representation  of  its 
lower  half  will,  in  like  manner,  represent  the  reflection  of  its  upper 
half. 

Note  (C.) 

U^ki  and  Shade, — Obs.  45.  If  from  any  pomt  of  a  reflex  two 
straight  lines  be  drawn  to  the  boundary  of  the  enlightened  surface 
causing  that  reflex,  and  if  a  third  line  be  drawn  as  a  base  to  complete 
the  triangle,  the  degree  of  light  at  the  reflex  will  be  greater  in  pro- 
portion as  the  angles  at  the  base  approach  nearer  to  an  equality. 

Let  L  (plate  Tii.  fig.  7)  be  the  sun*8  light  passing  through  an 
opening  in  the  dome  AKRXB:  ktZVbea  line  drawn  on  an 
enlightened  surface  :  and  suppose  the  light  on  K  to  be  transmitted 
between  equal  angles,  or  angles  nearly  equaL  In  this  situation  it 
is  evident  (on  account  of  the  two  triangles  on  the  same  base  Z  V) 
that  the  reflex  K  will  have  a  greater  inequality  l>etween  its  angles 
K  Z  V  and  K  V  Z  at  the  base,  than,  the  reflex  R  has  between  its 
angles  R  Z  V  and  R  V  Z.  Gonscfiuently,  the  point  R  will  receive 
more  light  than  the  point  K :  and  the  reflex  at  X  with  the  anj^ 
at  Z  and  V,  eqiud  to  each  other,  will  be  most  luminous.  Also  the 
point  R  being  nearer  the  enlightened  body  than  K  will  be  brighter. 
(Da  Vind,  cap.  80.) 

Obs.  46.  Reflexes  when  double  are  brighter  than  when  single. 

Let  L,  for  example,  (fig.  6,)  be  a  lummous  body,  L  P  and  L  U 
direct  reflexes ;  P  and  U  parts  illumined  by  L :  D  and  G  parts  of  (he 
lame  bodies  illumined  by  the  reflexes ;  L  P  G  a  simple  reflex ;  L  P  D 
and  L  U  D  a  double  reflex ;  the  simple  reflex  G  is  formed  by 
the  enlightened  body  P  T,  and  the  double  reflex  D  by  the  two  en- 
lightened bodies  S  T  and  T  U.  Hence  additional  brightness  at  D, 
wnile  any  shadow  of  that  double  reflex  will  be  so  thin  as  to  be 
icarcely  visible ;  being  found  between  the  incident  light,  and  that 
of  the  reflex  P  D,  U  D.  Da  Vind,  cap.  83.  {The  ktler  G,  at  the 
extremity  of  the  paralM  /o  A  U  through  P,  ha»  beem  inadvertemtif 
omitted  in  the  plate.) 

Obs.  47.  Of  various  reflexes  the  most  powerful  comes  from  thtt 
least  disUnce.   (Can.  78.  124.) 

Obs.  48.  The  darkness  of  the  ground  receiving  a  reflex  (whether 
that  darkness  be  made  by  the  local  colour  of  the  ground,  or  firom 
its  l>eing  in  shade)  causes  a  sensible  diffiirence  in  the  brightnese  of 
the  refli^  If  the  reflex  be  cast  on  a  light  or  bright  ground  it  will 
not  appear  to  impart  much  light,  Imt  when  cast  on  a  da^k  and  shady 
ground,  will  be  more  distinctly  visible  in  proportion  to  the  depth  of 
uiade  receiving  it.    (Cap.  82.  86.) 

Colour, — Obs.  49.  When  a  reflex  from  a  coloured  surface  falls 
on  another  surface  of  the  same  colour,  the  latter  becomes  more  vivid. 
Thus  in  the  folds  of  drapery  the  local  colour  is  deeper  and  more  vivid 
where  light  is  reflected  by  one  part  of  a  fold  upon  any  other  part. 
The  reflexes,  in  like  manner,  of  the  human  Mkin,  are  of  a  deei)er  and 
re<lder  carnation,  when  in  the  vicinity  of  other  carnations.  (Cap.  81. 
125.)  The  same  appearances  aro  given  by  reflexes  from  one  object 
upon  any  other  separate  object  of  the  same  colour.  Suppose  L 
(plate  vh.  fig.  7)  a  light,  Z  V  a  body  directly  illuminated  by  it ;  X 
another  Ixxly,  out  of  the  reach  of  L,  and  only  receiving  light  from 
Z  V,  which  MHUppoRcd  of  a  red  colour.  In  this  case  the  light  com- 
muuicate<l  from  Z  V,  deriving  its  hue  from  the  local  colour  of  the 
body,  will  tinge  with  red  the  opposite  body  X :  so  that  if  X  were  of 
a  red  colour  before,  its  redness  will  now  be  heightened  and  rendered 
much  brighter  than  the  red  of  Z  V ;  but  supposing  X  to  have  been 
yellow  before,  then  a  colour  will  result  which  partakes  of  both.  (Cap. 
117.125.) 

Obit.  50.  Where  different  coloured  reflexes  having  the  same 
degree  of  light  are  cast  upon  any  colourless  surface,  the  latter  will 
receive  its  deepest  tinge  from  the  nearest  reflex,  and  will  receive 
likewise  various  additional  tints  from  the  others  proportioned  to 
their  nearness.  The  object,  therefore,  reflecting  its  colour  with  the 
g^atest  vigour  upon  an  opposite  body  is  that  which  has  no  colour 
near  it,  Imt  of  its  own  kind ;  and  on  the  contrary  of  all  reflexes,  that 
produced  by  the  greatest  number  of  objects  of  different  colours  will 
be  the  most  dim  and  confused.  (Cap.  86.  124.)  This  phenomenon 
may  be  thus  illustrated.  Let  T  (plate  vii.  fig.  6)  be  a  vellow 
colour  reflected  upon  the  point  D  of  the  spherical  interior  B  G  D  A, 
and  let  the  blue  colour  U  have  its  reflex  upon  the  same  point  D. 
By  the  mixture  of  these  two  colours  in  D  the  reflex  will  be  converted 
into  a  green,  if  the  ground  be  white.  (Cap.  85.)  For  a  white  surface 
is  better  diKposed  than  any  other  for  the  reception  of  a  coloured  re- 
flex.   (Cap.  123.) 


Obi.  51.  But  rariations  in  reflexes  are  eanscd  not  only  liy  flie    X 
local  cokmr  of  the  reflecting  surface,  bnt  also  of  the  body  recaviag    ^ 
the  reflex.    These  two  lociu  colours  mingle  and  form  a  third.  Thns  ^^ 
suppose  the  spherical  interior  B  X  R  A  be  of  a  ydkm  cobv,  aad 
the  object  Z  V  blue,  and  let  X  be  the  point  where  a  reflex  aent  fraa 
Z  V  strikes  upon  B  X  R  A,  the  point  X  in  thia  case  will  becoow 
green. 

Obs.  52.  All  reflected  colours,  and  colours  of  refloccL  an  \m 
rivid  than  coloured  surfaces  which  reoetre  light  fimn  sninnmiiw 
bodies ;  in  the  same  degree  as  the  force  of  reflected  rayi  mat  te 
weaker  than  of  original  or  primitive  ravs.   (Cap.  87.) 

Obs.  53.  A  reflex  fVom  a  dim  or  obscure  body  upoa  anoUwr  sf  a 
colourless  obscure  is  scarcely  perceptible ;  while  cm  the  eoBtmy,  a 
reflex  from  the  latter  upon  the  former  commnnicsUei  voj  wtuikj 
both  light  and  colour.    {Ibid^ 

Obs.  54.  Shadow  produces  similar  appeanneee.  A  coknoed  n> 
flex  upon  a  shadowed  surface  is  brighter  and  more  iU&ofaaA^h 
in  proportion  to  the  depth  of  shadow.    (^Ihid,) 

Note  (D.) 

**  From  the  foundation  of  the  Venetian  idiool  a  mode  of  j/mm^ 
ing  was  adopted,  which,  though  well  calculated  to  give  the  PsmNt 
a  greater  promptness  of  execution,  a  more  commaiuluig  dexleiilf  iC 
hand,  and  a  more  chaste  and  lively  colouring  than  is  to  be  fonadia 
the  artifcts  of  the  Roman  or  Florentine  schools,  waa  alao  the  flMOS 
of  introducing  a  want  of  correctness,  and  a  neglect  of  paihr  a  tkn 
outline.  Their  method  was  to  paint  every  thingwtUioiit  tne  pRpe- 
ration  of  a  drawing  ;  whereas  the  Roman  and  rloreotine  FsialHt 
never  introduced  a  figiire  of  which  they  had  not  studied  and  prepand 
a  model  or  cartoon.  Following  the  system  of  hia  eaaaAxjmta,u&K^ 
painted  immediately  from  Nature  ;  and  possessed  of  a  eemfd  cf% 
attuned  to  the  harmony  of  ef&ct,  he  acquired  a  style  of  colsunv 
perfectly  conformable  to  truth.  Satisfied  with  tlua  ideatify  of  im- 
tation,  be  was  little  sensible  of  the  select  beauty  of  fonn,  or  the 
adaptetion  of  that  characteristic  expressbn,  so  csaenfid  la  thslui^ 
order  of  Historic  Painting.  In  his  works  of  that  dsMiplkni,  if  we 
look  for  the  fidelity  of  the  Historian,  he  will  be  found,  like  oikr 
artists  of  his  Country,  little  scrupulous  in  point  of  acciuaey.  Hi 
neither  presents  us  with  the  precise  locality  of  the  ecenoi  the  slnct 
propriety  of  the  costume,  nor  the  accessories  best  suited  to  the  id^ 
ject,  attributes  so  estimable  in  the  works  of  those  Fainten  who  cob* 
suited  the  best  models  of  antiquity. 

Rafiaelle  and  Titian,  savs  Sir  Joshua  Reynolds,  (in  his  iliiiirt 
Discourse,)  seem  to  have  looked  at  Nature  for  difEeient  puposei; 
they  both  had  the  power  of  extending  their  view  to  the  whole;  tet 
one  looked  only  for  the  general  efiect  as  {iroduced  byybnw,  theste 
as  produced  by  colour.  We  cannot,  he  adds,  entirely  refuse  toTltisa 
the  merit  of  attendinj^  to  the  general  form  of  his  object  as  vdl  si 
colour ;  but  his  deficiency  lay,  a  deficiency  af  least  when  he  is  csoi- 
pared  with  Rafiaelle,  in  not  possessing  the  power,  like  him,  of  cw^ 
recting  the  form  of  his  model  by  any  general  idea  of  beauty  in  \a 
own  mind.  In  his  coloiuing,  he  was  large  and  general,  ss  in  In 
design  he  was  minute  and  partial :  in  the  one  he  was  a  gciiisi%  is 
the  other  not  much  above  a  coiner. 

"  As  Titian,"  continues  Mr.  Northcote,  "contented  himself  wifts 
faithful  representation  of  Nature,  his  forms  were  fine  irficB  he  foaaA 
them  in  his  model.  If,  like  Rafiaelle,  he  had  l>een  inipiRd  lya 
Pennine  love  of  the  beautiful,  it  might  have  led  him  to  haie  ooom 
it  in  selected  Nature,  or  in  her  more  attractive  channs  ss  foead  ta 
the  poliwhed  graces  of  the  antique.  The  purity  of  his  Aesgn  thai 
united  to  the  enchanting  magic  of  his  colouring,  would  have  stamped 
him  the  most  accompHshed  master  the  Ait  has  produced."  Neitheoli^ 
Ufe  of  Titian,  vol.  iu  p.  60. 

Note  (E.) 

<<  In  Titian*s  pictures  the  tones  are  so  subtly  melted,  as  to  hsM 
no  intimation  of  the  colours  which  were  oa  hia  palette,  aad  il  is 
perhaps  in  that  respect  that  his  system  of  colouring  diflen  sosaM- 
tially  from  that  of  Rubens,  who  was  accustomed  to  place  hiscobMS 
one  near  the  other  with  a  slight  blending  of  the  tinta.  He  c ' 
that  in  Nature  every  object  ofiered  a  particular  sozfac*  or  d- 
transparent,  opaque,  rude,  or  polished ;  and  that  theee  ohjcdsd 
in  the  strength  of  their  tinte  and  in  the  depth  of  their  shadows,  b 
this  diversity  he  discovered  the  generality  and  perfoctknef  hisAii 
In  imiUting  Nature,  he  took,  as  Mengs  oboerree,  the  pria^kfo 
the  whole.  His  fleshy  tones,  composed  in  Nature  chiefly  ofdasi- 
tints,  he  represented  totally  by  demitints,  while  he  divested  altogeftlt 
of  demitinte  those  parts  in  which  few  were  diiottnihle  in  mts* 
By  these  means  he  arrived  at  an  indescribable  perfection  of  cohw 
ing.**     Ibid.  p.  65. 
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Heralbry,  which,  from  its  connection  with  Paint- 
JNO,  raay  be  introduced  in  tills  portion  of  our  Work, 
may  be  defined  *'  The  Art  of  blazoning'  and  ossig-n- 
in^  Coat  Armonr;*'  or,  more  difllisely,  *' The  du-ory 
€jf  classifying,  adapting,  and  explaining  certain  con- 
venlional  distinctions  impressed  on  sliiefds  and  mili- 
UkTj  accoutrements."  The  deiinition  of  this  artificial 
Science  is  not  a.  little  important  in  the  invesligadon  of 
its  History.  Inaccuracy  in  this  respect  has  led  to  die 
most  discordant  opinions  regarding  its  origin.  Not 
to  mention  the  famous  Book  of  St.  Albans^  which 
gravely  informs  us  that  the  Angels  are  "  in  cote  armoris 
of  knowledge/'  and  the  Pedigree  of  the  Saxon  Kings 
in  the  College  of  Arms,  London,  which  exemplifies  the 
bearings  of  Noah  ujtd  Japhet>*  the  cnthusi:istic  but 
authoritative  GwiHim  removes  the  origin  of  his  favour- 
ite Art  only  one  generation  lower*  making  it  proceed 
from  **  Osyris»surnamcd  Jupiter  the  Juet^son  to  Cham^ 
the  cursed  son  of  Noah,  called  of  the  Gentiles  Janus  ;''t 
whilst  Mr.  Hullam,  following  many  respectable  aulho- 
rities,  places  the  invention  of  armorial  blazonry  in  the 
Xllthceutur).  J  Scarcely  any  two  professed  writers  on 
the  subject  are  agreed  on  the  precise  point  w  hence  to 
date  their  Histories.  But  this  variation  is  not  in  reality 
any  argument  of  obscurity  in  the  matter.  Each  author 
has  assumed  an  epoch  in  the  History  of  Heraldry  as 
its  original ;  hut,  with  the  exception  of  those  epochs, 
the  progress  of  the  Art  has  been  an  imperceptible 
transition  from  the  simplest  principles  to  its  present 
intricate  and  scientific  construction.  We  shall  not, 
therefore,  attempt  to  assign  any  exact  period  to  its  in- 
vention, bul  prefer  tracing  the  Science  of  Arms  from  the 
first  rude  emblems  of  warlike  adventurers  and  inde- 
pendent settlements  to  the  knightly  coguizances  of  the 
Court  and  the  Tourney. 


HISTORY  OF  THE  SYSTEM. 
J.  PeriQual  Heraldry. 


We  cjinnot  with  Gwillim  extract  from  Diodonis 
Si  en  I  us  the  arms  of  Osiris,  Hercules,  Mace  do,  and 
Anubis;  nevertheless,  we  think  it  highly  probable  that 
sfgnificanl  devices  on  shields  and  military  implements 
were  in  early  use  annong  the  Egyptians.  The  practice 
of  adorning  the  shield  with  some  expressive  device 
must  be  almost  as  ancient  as  the  weapon  itself;  this, 
tJie  nature  of  Man  warrants  us  to  conclude  ;  but  there 
are  some  circumstances  which  might  give  the  Egyp- 
tians an  inclination  to  extend  and  improve  a  practice 
founded  in  human  propensity.  The  recent  discoveries 
in  HierogS^^hics,  wlnle  they  have  proved  the  existence  of 
«  Hierogl)phical  alphabet,  have  also,  in  part, confirmed 
the  popular  opinion,  and  shown  that  many  of  the 
Egyptian  characters  were  truly  symbolical.  The  high 
antiquity  of  tho^e  symbols  is  admitted  ;  and  it  is  quite 

•  That  of  Nonh  is  aMitrtf  n  rainbow  proper  ;  of  Jiphct,  azvre,  an 
mtk  pTo\tex,  But  tli^ri*  sevm^  to  have  If^n  some  f1i*.ngreement 
sznoiif^  these  iirimitiv©  Hi-rays,  for  tht;  Bouk  of  S^  Afbnna  iypraY*rly 
iDformE  MA,  that  *'  JuTvi  made  first  target,  and  therein  hn  made  a 
A«ri/,  in  tok«D  of  all  ihv  wurlde.'* 

^   Ditplittf  vf  Utrtiidr^^  ch.  L 

J  iiinurjf  of  Middie  J/^etf  vot,  L  pi  146, 
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incredible  that,  employed  as  they  were  in  every  variety     History* 
of  appropriation,  iliey  sliould   have  been  absent  from  ^^'^^v^^ 
the  decorations  of  the  Efcyptian  hero  ;  while  the  early 
civilization  of  Eg!;)pt  will   lead  us  to  expect  a  propor- 
tional  superiority  in  the  ornamental  Arts, 

Among-  the  earliest  opinions  respecting  Heraldry,  Jewi<i1i 
we  may  here  notice  the  celebrated  tradiU*on  of  the  UenldjT. 
Rabbins,  respecting  the  Standards  of  the  Hebrew  Tribes, 
That  the  Tribes  of  Judah,  tlphraim,  Dan»and  Reubeu, 
were  distin|j:uished  by  peculiar  ensio:ns  is  positively  as- 
serted in  tlie  Pentateueh.*  The  Rablnnical  writers 
inform  us  that  these  were  banners  respectively  dntr|T^ed 
with  the  figures  of  a  lion,  an  ox,  an  eagle  grasping;  a 
serpent,  and  a  man.  But  this  opinion  1ms  been  re- 
jected for  the  soundest  reasons.  There  are  no  traces 
of  any  puch  distinctions  either  in  the  Bible  or  in  any 
authoritative  History.  The  tendency  of  the  Jews  to 
idolalr)\  and  their  late  converse  with  animal  objects  of 
adoration  in  Egjpt,  render  it  extremely  improbable 
that  any  thincf  t>f  the  kind  should  have  been  permitted. 
The  whole  policy  of  the  Jewish  Law  is  so  strongly  op- 
posed to  the  very  principles  of  Heraldic  decoration, 
that  the  History  of  that  Pectple  is  certainly  the  very 
last  wherein  we  might  hope  to  collect  materials  fnr  the 
illustration  of  the  present  subject  We  think  that  there 
is  much  probability  in  the  conjecture  of  many  commen- 
tators, that  the  Standards  of  those  Tribes  bore  simply 
their  several  names  ;  e*?pecially  as  the  Maccabees  are 
supposed  to  have  borne  in  their  banner  tlie  letlers  from 
which  they  derived  their  name,  '33^,  the  initials  of 
mn:^  :^'nbx3  1^:3  ^n,  "Who  among  the  gods  is  like 
unto  thee,  O  Lord?" 

Among  the  Greeks,  however,  with  whom  no  similar  Gret-k 
obstacles  subsisted,  Heraldry  had  early  attained  a  consi-  Ucxaidry, 
derable  pcrlcrtion  ;  to  them,  according  to  Herodotus, 
the  Art  was  derived  from  the  Carians.f  W^e  use  the 
term  Htraldry  advisedly.  The  Art,  it  is  true,  had  no 
connection  with  those  public  functionaries  from  whom 
it  al\erwards  received  its  name,  and  who  were  as  well 
known  and  as  distinctly  recognised  in  the  Heroic  times 
as  in  the  days  of  Chi^nlry.  It  was  not  till  the  esta- 
blishment of  Colleges  of  Arms  (institutions  subsequent 
to  the  latest  periods  assigned  for  the  origin  of  Henddry) 
that  such  a  connection  entirely  subsisted.  But  the  Art 
of  adorning  military  habiliments  with  expressive  de- 
vices was  in  high  advancement  among  the  Greeks.  If 
the  bearings  of  the  Seven  Chiefs  who  liesieged  Thebes, 
so  gorgeously  blazoned  by  jEschylu^  autl  Euripides,  be 
traditional,  the  enthusiastic  Heralds  of  the  XVIIth 
and  earlier  centuries  would  scarcely  exaggerate  the  an- 
tiquity uf  their  Art.  But,  without  settling  the  question 
of  the  existence  of  a  Trojan  war,  which  our  sceptical 
Age  has  mooted,  we  can  scarcely  deny  to  the  Poems  of 
Homer  and  Hesiod  a  very  con^tiderable  antiquity  ;  and 
the  shields  of  Achilles  and  Hercules,  so  elaborately 
described  by  those  Poets,  prove  that,  in  their  time  at 
least,  the  Art  had  made  important  progress. J  The 
principlts   of    ornament,    however,   adopted   in    these 

•  ^vmb.  ch.  ii  pau.  t   Ctio,  clxad. 

t   St?ii/i«,  qmhut  ad  Trojam  jntgmatum  est,  continebaniHr  tma^mtt, 
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Heraldiy.  s|iie]ds,  are  much  less  methodical  and  appropriate  than 
~^^-'  those  which  apply  to  the  shields  of  the  Antithebans  ;  a 
circumstance  which  may  lead  us  to  conjecture  that  the 
latter  are  the  invention  of  the  later  Poets,  who  lived  in 
an  improved  condition  of  the  Art.  The  transition  from 
these  to  the  present  refined  theory  of  Heraldry  is  so 
easy,  that  it  will  not  be  impertinent  to  state  them. 
According  to  ^schylus,  Tydeus  bore  in  his  shield  a 
full  moon,  surrounded  with  stars  ;  Capaneus,  a  naked 
man  holding  a  lighted  torch,  vnth  the  motto  IIPHSQ 
nOAIN ;  Eteocles,  an  armed  man  ascending  a  ladder 
placed  against  a  tower,  with  the  motto  OYA*  AN  APH£ 
M'EKBAAOI  ny-prOMATON;  Hippomedon,  Typhon, 
vomiting  smoke  and  fire,  surrounded  by  serpents  ;  Pto- 
thenopseus,  a  sphinx,  holding  a  man ;  and  Polynices, 
Justice  leading  an  armed  man,  with  this  motto : 

KATAHO  r ANAFA  TONAE  KAI  HOAIN 
ESEI  nATPniAN  AOMATnN  T  £ni2TPO«AZ. 

Euripides  assigns  somewhat  different  appointments  to 
his  heroes.  According  to  his  enumeration,  Parthenopsus 
exhibited  his  mother  Atalanta  chasing  the  iEtolian  boar ; 
Hippomedon,  the  figure  of  Argus ;  Tydeus,  the  figure 
of  Prometheus,  holding  in  his  right  hand  a  torch; 
Polyneices,  the  horses  of  Glaucus;  Capaneus,  a  giant 
bearing  a  city  on  his  shoulders ;  and  Adrastus,  a  hydra 
of  100  heads,  carrying  the  Thebans  off  their  walk. 
The  sliield  of  Amphiaraus,  according  to  both  authors, 
had  no  device.*  Without  urging  the  argument  from 
tradition,  and  supposing  the  Poets  had  no  authority 
for  their  devices,  beyond  what  fancy,  aided  by  the  cus- 
toms of  their  own  time,  suggested,  (a  supposition  cer- 
tainly somewhat  exceeding  what  might  be  fairly  allowed) 
we  have  here  a  proof  of  a  very  considerable  advance  in 
Heraldry  so  early  as  450  years  before  the  Christian 
iBra.  A  principal  difference  between  this  and  the  more 
modern  system  appears  to  be,  that,  in  the  former,  colour 
is  an  unimportant  circumstance,  in  the  latter,  essential. 
The  devices  on  ancient  shields  were,  indeed,  most  com- 
monly expressed  in  relief  on  the  metal;  although 
Virgilt  mentions  tlie  picli  scuta  Labicit  concerning 
whom  our  want  of  information  is  to  be  much  regretted, 
as  tlie  learned  Poet  most  probably  wrote  from  authentic 
tradition.  Another  material  distinction  is  the  absence 
in  ancient  Heraldry  of  every  thing  like  ordinaries, 
which  form  so  extensive  a  department  of  the  new.  But 
with  respect  to  the  hereditary  property  of  Arms,  this 
has  not  always  been  observed  even  since  the  acknow- 
ledged existence  of  Heraldry,  as  may  be  seen  in  the 
case  of  the  last  two  Earls  of  Chester,  the  two  Quincies, 
Earls  of  Winchester,  and  the  two  Lacies,  Earls  of  Lin- 
coln ;  no  positively  hereditary  bearings  have  been  found 
in  England  before  Henry  III.'s  time  ;  while  in  some 
instances,  something  like  hereditary  devices  may  be 
found  among  the  Ancients,  as  we  shall  presently  ob- 
.  serve.  And  the  assumption  of  Arms  for  a  peculiar 
object  is  not  confined  to  audent  Heraldry,  since  Stephen, 
King  of  England,  changed  tlie  leopards  into  Sagittaries, 
on  account  of  his  landing  when  the  Sun  was  in  that  Sign. 
We  have  remarked  here  that  the  shield  of  Amphi- 
araus was  blank,  ^schylus  and  Euripides  concur  iti 
representing  this  as  the  effect  of  his  modesty,  which 

•  **  Amphiaraus,  (as  Pindanw  the  Theban  Poet  affinneth,)  in 
his  expedition  to  Thebes,  bare  in  his  shield  a  painted  dragon." 
Gwillim,  sec  1.  di.  i.  Th's  author  is  more  loquacious  than  correct. 
Perhaps  he  alludes  to  Pyth.  ▼ill.  66;  where  this  emblem  is  assigned 
to  ^hmam. 

t  jEm.  vii.  796. 


would  not  anticipate  a  precarious  victory.  Indeed  the  ^ 
emblems  of  all  his  companions  in  arms  had  referenoe  ^ 
to  future  glories.  But,  in  some  instances,  heroes  more 
prudently  appealed  to  Memory  rather  than  Hope,  and 
where  this  was  the  practice,  a  maiden  shield  betokened 
an  undistingruished  warrior.  Thus  the  youthful  He- 
lenor  is  designated  by  Virgil  parmet  inglorius  aibd  f 
and  this  sentiment  is  in  strict  accordance  with  the 
usages  and  opinions  of  Chivalry .f  The  plain  shield  vi 
Camilla}  was  an  emblem  of  purity ;  nor  was  this  at  ill 
at  variance  with  the  ideas  received  at  a  more  advaneid 
period  of  the  Art.  But  the  instance  which,  aboT«  all 
others,  seems  to  approximate  the  characters  of  andeit 
and  modem  Heraldry  is  to  be  found  in  the  deriod 
granted  by  Alexander  to  his  followers,  with  aa  espe- 
cial provision  that  the  same  should  not  be  borne  hysoj 
other  person  throughout  his  Empire. 

Nor  was  the  Crest  unknown  to  antiquity,  and  it  Asc 
arose  as  naturally  as  the  impress  of  the  shield.  A  plain  ("^ 
ridge  of  rough  horsehair,  which  has  been  proved  bj 
experience  an  excellent  defence  against  sabre  cute,  wm 
the  first  appendage  to  the  helmet.  This  was  afterwirdi 
doubled,  tripled,  and  even  quadrupled ;(  whence  the 
7^i;0a\€/a,  quasi  T/>i0a\c/a,  as  Chrammariaiis  say,  although 
this  etymology  may  be  disputed.  Something  wis  ne- 
cessary to  unite  this  covering  to  the  sur&oe  of  the  hel- 
met, and  fancy  and  art  soon  contrived  to  make  this 
supplement  ornamental  and  emblematksl.  Genas  and 
Statues  furnish  us  abundantly  with  the  forms  of  tni- 
mals,  &c.  used  in  this  manner.  Tumus  is  described  by 
Virgil  as  bearing  for  his  Crest  a  Chimaera  ;tl  and  Ceni- 
nus,  in  the  Poem  of  Silius,^  exhibits  on  his  helmets 
Crow.  We  may  here  observe  more  fully  that  the  ar- 
morial bearings  of  the  Ancients  were  occaaonally  here- Htn 
ditary.  This  Crow  was  ostentans  alet  proaciim  inapia  ^ 
pugna ;  the  Story  of  lo  appeared  on  the  shield  of  her 
descendant  Turnus  ;**  the  Swan's  plume  on  the  hdmet 
of  Cupavo  indicated  his  descent  from  Cycnus  rff  andthe 
Hydra  on  the  shield  of  Aventinus  declared  him  the 
progeny  of  Hercules.J}  The  family  device  was  frequentij 
impressed  on  the  hilt  of  the  sword.§§  There  is  a  rniidi 
litigated  passage  of  Suetonius  which  seems  to  hsie 
been  very  properly  adduced  by  those  who  support  the 
antiquity  of  Heraldry.  Vetera  famUiantm  iiudpda, 
says  the  Historian,  speaking  of  Caligula,  nobiUsamo 
cuique  ademit ;  Torquato  iorquem  ;  Cincinnaio  crinm: 
Cn.  Pompeio,  stirpis  aniiqute,  Magni  cognomen,\lJl  Nis- 
bet  strangely  explains  away  this  direct  and  positive 
language.  "It  imports  no  more,"  he  obflerm,  •'than 
that  Caligula,  being  displeased  with  the  grandear  of 
these  families,  commanded  to  take  from  their  Ima^w 
Statues,  as  from  that  of  Torquatus,  the  collar  or  chiin 
that  he  took  from  one  of  the  Gauls,  and  firom  that  of 
Cincinnatus  the  tufl  of  hair  which  that  brave  Roman 

•  jEn.  ix.  548. 

f  <<  A  young  knight  would  not,  during  his  firsi  unki  |iuwi^  — > 
his  fiamily  Anns,  but  he  wore  plain  armour,  and  a  tkieid  milkt^ft 
device,  tm  he  had  won  renown*" — ^Mills,  Hutory  of  CkmUtf^dL  'm»' 

t  Purdque  interrita  parmA. — JBn,  zi.  71 1. 
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had  spoiled  uf  one  of  the  enemies  of  the  Romans,  and 
likewise  the  epithet  Great  to  he  defaced  in  the  inscription 
of  the  Statue  of  Pompcy  ;  the  word  Grcni  makes  it  evi- 
dent that  the  other  marks,  the  collar  and  hair,  were  not 
hercrlitary  ones  as  Arms»  otherwise  the  author  had  ex- 
pressed  himself  thus,  that  Cali^la  caused  the  chain  to 
be  taken  from  the  Torqiiaii,  und  the  tuft  of  hair  from 
the  Cincinnati^  and  not  simply  from  Torqnaiu$  and 
Cincinnaim"*  To  all  this  there  is  a  very  simple  reply ; 
the  devices  are  expres^sly  called  familiarum  injiignia. 
The  persons  meiiituned  were  probably  the  headii  of  the 
several  families^  who  alone  were  accustomed  to  wear 
them,  and  therefore  alone  could  lose  them.  And  that 
cogvomina  were  sometimes  hereditary  is  a  fact  too  no^ 
tortous  to  deserve  insisting  on.  Not  a  syJlable  occum 
respecting  Statues,  which  do  not  seem  even  alluded 
to.t 

As  an  instance  of  the  existence  of  hereditary'  honours 
among  the  ancient  Romans,  some  amthors  adduce  the 
Juti  Imnginitm;  but  this  was  in  reality  widely  distinct 
froin  hereditary  armorial  bcarinpfs,  being'  only  a  per- 
miflsion  to  posscAS  Statues  of  noble  ancestore^  and  to 
pamdc  them  on  the  occasion  of  a  fiinerul.  It  answered 
the  modem  purposes  of  Heraldry  as  an  institution,  but 
it  had  nothing  in  common  with  the  theory  of  family 
dflnriees. 

We  have  seen  then  that  there  subsisted  amonj?  the 
Ancients  the  practice  of  atlorning:  the  j^hield  willi  ajj- 
propriate  fijjures  ;  that  they  were  acquainted  with  mot- 
iocs  and  crests;  that,  as  all  the  inventions  of  modern  He- 
raldry were  not  hereditary,  so  neither  were  all  those  of 
ancient  in|i:enuity  merely  personal ;  but  that  colour  waa 
an  inditfcrent  circumstance,  ordinaries  unknown,  and 
no  peculiar  phraseology  in  use  for  designating  military 
decorations. 

But  among:  the  Ancients  a  spedesof  Heraldic  distinc- 
tion existed  which  has  been  adopted  by  modern  Heralds 
witliout  any  variation  except  the  addition  of  a  number 
of  others,  which  are  called  Coronets.  This  was  the 
Crown.  It  wvis  eitlier  a  token  of  office  or  of  merit.  Its 
Tarious  species  we  shall  proceed  to  enumerate. 

I.  The  Easieni  Crown,  A  gold  rim,  surmounted 
with  eight  rays,  live  of  which  are  vibible  in  Heraldic 
representations.  This  Crown  is  found,  wtUi  trifling  vari- 
atxon,  on  the  coins  of  ancieuL  Eastern  Princeiii,  especiidly 
those  of  Greek  extraclion.  It  also  apiiears  on  some  of 
the  coins  of  the  Lower  Empire.  Although  a  Crown  of 
office  with  the  Ancients,  it  has  become  in  modern 
Heraldry  a  Cmwu  of  honour,  and  is  given  to  those 
who  have  distinguished  themselves  in  the  East,  The 
Uons  which  supixrrt  the  Arms  of  the  East  India  Com- 
pany wear  this  Crown. 

IL  TAe  Triumphal  Crown.  This  Crown  was  origi- 
nally a  distinction  of  honour,  being  granted  to  Roman 
citizens  who  had  uclneved  any  great  exploit  in  tjie  ser- 
Tite  of  the  Commonwealth.'  It  h  cnm^Kised  of  hay, 
bearing  berries,  and  lietl  behind  with  a  fascia.  But 
b*fing  allowed  to  Julius  Ci^sar  for  the  puqMise  of  cou- 
««alin<T  his  baldness,  it  was  afterwards  tuisumed  bj  tlia 
Roman  Emperors,  and  became  the  Crown  Imperial. 

III.  The  Circkt,  the  a-ifpavo^  of  the  Greeks,  nnd 
corona  of  tlie  Latins-     A  plain  rim  of  gold,  given  to 


*  Amirnt  and  Mftdtrn  Uif;  of  Arm*. 

t  S««  aUo  Ktlmomkoa,  a  Herald  of  vuicommonlyplUifginfttWCoo- 
gHMMKii  who,  iTOitwid  of  ctrrj'ia^'  the  oriffia  of  his  yruto^SMi  to  tha 
jmteililuviaa  times,  disputes  aad  i^tiahfecs  ali  thiNW  espvett  t«iti- 
Bioaiea, 


merit  of  various  kinds.     Thia  is  dso  someUmes  found 
as  an  imignf  of  Royalty, 

IV.  The  Ofmdional  Crown.  This  was  granted  ta  the 
successful  defenders  of  besieged  towns,  or  to  those  who 
had  performed  any  eminent  exploit  in  defence  of  a 
fortified  place.  It  is  composed  of  grass  taken  from  tho 
scene  of  the  hero's  valour.  It  is  rarely  met  with^  and 
hftR  never,  bo  far  as  we  know,  been  adopted  into  modern 
Heraldry. 

V.  The  Civic  Crown.  A  tribute  from  the  State  to 
one  who  had  saved  the  life  of  a  citizen.  It  js  of  oak 
lea^es,  acorned,  and  is  justly  considered  an  honour  of 
the  very  highest  character* 

VL  The  Crown  Vallary^  (corona  vallaris,)  This  was 
given  to  the  soldier  who  first  entered  the  enemy's  trench. 
it  is  a  plain  rim  surrounded  by  palisades  in  imitation 
of  those  which  guarded  the  entrenchments  of  the 
Ancients. 

VIL  The  Mural  Crown,  made  in  imitation  of  the 
batdements  of  a  wall^  to  commemorate  the  ^iilour  of 
mich  as  distinguished  themselves  in  the  attack  of  a  city, 

VIII.  The  Naval  Crown  was  granted  to  those  who 
distinguished  ihemselves  by  exploits  at  sea.  It  is  a 
rim  adorned  with  alternate  sterns  and  masts  of  ships. 
It  is  (as  might  be  expected)  often  found  on  the  Arms  of 
Englishmen. 

IX,  The  Celeniial  Crown,  resembling  tbc  Eastern, 
except  that  each  my  terminates  in  a  star.  This  Crown 
was  placed  on  the  Statu e>s  of  deiEed  Emperors,  &c.  It 
is  preserved  on  hatchments  and  funeral  escutcheons* 

As  this  species  of  Heraldry,  whicli  consists  of  emble- 
matical distinctions  granted  by  Princes  and  Govern- 
metils,  appears  never  to  have  fallen  into  disuse,  so  it  is 
likely  that  the  decorations  of  shields,  and  the  fanciful 
variations  of  crests,  were  preserved  through  the  darkest 
Ages,  although  with  much  less  elegance  of  invention 
and  application,  and  great  inferiority  of  execution.  This 
is>  however,  only  a  probability,  as  the  subject  of  Iler-al- 
dry  is  enveloped  in  the  darkness  with  which  the  Gothic 
conquests  invested  every  pro\'ince  of  History.  Beck- 
man*  affirms  that  regular  Arras  may  be  found  on  the 
shields  of  Clothair,  Dagobert,  Pepin,  &c.  and  Seldenf 
mentions  golden  seals  of  the  French  Kings,  and  waxen 
ones  of  their  subjects,  between  A.  d.  600  and  700  ;  but 
these  authors  give  no  authority.  Edmondson,  however, 
thinks  these  assertions  quite  sufficient,  considering  the 
dignity  of  the  persons  who  make  them.  This  is  a  very 
unsafe  confidence,  especially  in  the  Histor)'  of  Heraldry. 
Never,  perhaps,  did  an  Art  or  practice  exist  which  has 
excited  so  much  enthusiasm  in  proving  its  antiquity,  or 
so  great  a  disregard  of  facts  which  invalidate  that 
opinion,  Mucli  stress  has  been  laid  on  a  passage 
common  to  .^ginhardus  and  Aimonius,  Biographers  of 
Chariemagne,  who  say  that  Count  Guy,  to  whom  that 
Prince  had  intrusted  the  conquest  of  Brittany,  deli- 
vered up  the  umu  of  the  several  Chiefs  who  submiited, 
with  their  names  inscribed  thereon  :  artnu  ducitm  qui 
se  dedidtrant  imcrfpiis  tingvlontm  lioininibm^  dtluiit^ 
But  the  word  arma  seems  capable  of  a  much  simpler 
interpretation  than  that  which  the  Hemlds  advance, 
and  which  would  scarcely  present  itself  to  any  but  a 
Heraldic  miiub  The  passage  in  Joinville  which  de- 
rives the  Arms  of  Arnold  de  Commenges,  Viscount  of 
Couz^rans,  from  an   ancestor  who  received  Uiem  from 

•   Notitia  digmtGitim^  disB.  Tl.  ch.  lil, 
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Charlemagne,  has  been  proved  an  iiiterpDladon.  Ed- 
'  mondson  busies  himself  about  the  shield  delineated  by 
Uredius  in  his  copy  of  the  seal  of  Amulf,  Earl  of 
Flanders,  (a.  d.  941 ;)  but  the  words  of  Uredius,  who 
spoke  from  actual  inspection  of  the  impression,  are,  ^tfo- 
nam  id  symbolo  imignitumfiierU^  pra  vetuitaienon  ap- 
paret;  words  which  make  it  exceedingly  doubtful  whether 
it  bore  a  charge  at  all .  All  this,  however,  is  merely  negative 
evidence ;  and  when  the  causes  and  objects  of  Heraldry 
are  considered,  it  will  be  difficult  to  suppose  that  it  was 
ever  entirely  neglected ;  and  it  is  certain  (as  we  shall 
presently  show)  that  the  Knights  who  contended  in 
the  Martial  Games  established  by  Henry  the  Fowler, 
actually  employed  emblematical  and  hereditary  dis- 
tinctions. But  the  prevalence  of  devices  on  the  shields  of 
sovereign  Princes,  will  at  best  only  prove  the  existence 
of  a  national  Heraldry,  which  is  undoubtedly  ancient. 

In  that  very  curious  monument  of  antiquity  the 
Baycux  Tapestry,  said  to  have  been  executed  by  the 
Queen  of  William  the  Conqueror,  assisted  by  the  ladies 
of  her  Court,  the  shields  of  the  characters  are  chiefly 
adorned  with  patterns  of  mosaic  and  diaper.  The 
four  guards  of  Guy,  Count  of  Ponthieu,  are  repre- 
sented, two  bearing  strange  monsters,  and  the  other 
two,  figures  not  very  explicable,  but  which  we  have 
delineated  in  fig.  xi.  xii.  The  emissaries  of  King  William 
bear  a  kind  of  wyvern.  Montfaucon  says,  "  these  are 
no  armorial  decorations."  This  is  a  matter  of  opinion 
which  we  leave  to  the  judgment  of  our  Heraldic 
readers. 

Occasional  glimmerings  are,  however,  afforded,  which 
prove  the  Art  to  have  been  in  existence  before  the  1st 
Crusade.  The  seal  of  Robert  of  Friesland,  Earl  of 
Flanders,  of  which  Uredius  gives  a  copy,  appended  to 
an  Instrument  dated  A.  D.  1072,  represents  tlie  Earl 
bearing  on  his  shield  a  lion.  If  Snorro  Sturleson,  the 
author  of  the  Northern  History,  is  to  be  credited, 
Magnus  Berfetta,  son  of  Olaf  Kyrre,  who  became  King 
of  Norway  a.  d.  1093,  bore,  when  he  invaded  Ireland, 
guiles,  a  lion  or,  on  his  shield  and  surcoat.  If  this  be 
true,  we  have  here  a  complete  instance  of  the  improved 
modern  Heraldry.  The  1st  Crusa<lc  was  proclaimed 
at  the  Council  of  Clermont,  a.  d.  1095.  That  this  cir- 
cum.stance  gave  a  considerable  impulse  to  the  Art  is 
beyond  a  doubt.  One  of  its  principal  features  was  the 
assumption  of  a  badge,  the  variation  of  which  has  pro- 
duced a  large  proportion  of  Heraldic  images.  And  the 
intercourse  which  it  opened  with  the  East,  the  land  of 
symbol  and  of  allegory,  contributed  necessarily  to 
advance  an  object  which  it  was,  independently,  well 
calculated  to  serve. 

It  seems,  however,  beyond  all  doubt,  that  the  earliest 
proficients  in  modern  Heraldry  were  the  French  and 
Normans.  It  is  probable  that  mutual  advantages  re- 
sulted to  both  nations  from  the  settlement  of  the  latter 
People  in  France.  The  rude  system  of  the  Northern 
warrior  became  refined  and  artificial  from  his  inter- 
course with  the  courteous  cavalier  of  the  South,  to 
whom  he  in  return  imparted  new  materials  and  new 
ideas.  We  do  not  here  speak  of  national,  but  of  per- 
sonal emblems :  for  national  Heraldry,  in  its  most 
proper  sense,  is  of  great  antiquity.  This,  therefore, 
will  not  be  the  place  to  notice  the  undoubtedly  ancient 
Arms  of  France,  those  of  Edward  the  Confessor,  and 
of  Norman<ly,  which  the  Conqueror  transferred  to  the 
shield  of  England. 

On   the  seals   of  the  early  Norman  Monarchs  of 


England  their  equestrian  figure  are  portrayed;  biit  Hii 
the  interior  only  of  their  shields  being  visible,  nothing  ^^i 
can  be  deiennined  as  to  their  Heraldic  bearings.*  This, 
perhaps,  is  not  of  so  much  moment  to  the  question  as  is 
generally  supposed :  for,  if  they  bore  any  charge  at  all, 
it  would,  in  all  probability,  be  that  of  Normandy :  and 
the  existence  of  appropriate  national  devices  at  thsi 
time  we  shall  be  enabled  to  prove  beyond  a  doubt 
But  **  in  a  splendid  illuminated  Genealogy  of  Queen 
Elizabeth,  deduced  from  Rollo  Duke  of  Normandy, 
remaining  in  George  III.'s  Library  presented  to  the 
British  Museum,  King  William  is  represented  bearing 
on  his  lefl  arm  a  red  shield,  charged  with  two  golden 
lions,  and  holding  in  his  right  hand  a  banner^  bamf  </ 
ten^  argent  and  azure  "f  "  A  MS.  in  the  Haricisa 
Library,  No.  1073.  fol.  6.  tells  us  that  the  charge  oa 
the  banner  was  borne  as  arms  by  Fulbert  de  Faloy» 
(Falaise)  his  maternal  grandfather,  and  that  William 
himself  did  bear  the  same  before  the  Conquesf't  If 
this  be  true,  it  settles  some  important  points.  1.  Tint- 
personal  Heraldry  was  in  use  two  generations  before 
William  the  Conqueror.  2.  That  it  might  be  hereditary.f 
3.  That  it  had  attained  the  refinement  of  ordinaries. 
Certain  it  is  that  the  Conqueror's  banner,  as  represented 
on  his  seal,  bears  some  resemblance  to  the  barryof 
Heraldry  ;  l3ut  if  barry  at  all,  it  is  barry  of  six;  and 
thus  it  is  given  in  Bossewell's  fVorks  of  Armane,  and 
in  the  Harleian  MS.  quoted  in  the  note  to  Wiilement^ 
Regal  Heraldry  already  noticed:  probably  on  the 
authority  of  this  identical  seal.  The  device  on  the  seal, 
however,  more  nearly  resembles  three  small  paraUd 
pennons  on  one  spear  than  any  Heraldic  charge  what- 
ever.  The  banner  of  William  Rufiis  on  his  seal  ei* 
hibits  what  might  be  called  paly.  For  this  there  eo^ 
tainly  appears  no  assignable  reason  from  what  woold 
now  be  called  '*  Heraldic*'  considerations.  The  banner 
of  Stephen  exhibits  distinctly  a  cross.  The  shield  d 
Richard  I.  is  the  first  which  displays  lions ;  but  as  hem 
we  again  cross  the  fi-ontier  of  national  Heraldry,  we 
shall  repass  for  the  present  to  take  a  more  general  view 
of  personal. 

For  the  introduction  of  ordinaries,  colours,  and  furs,  Orion 
which  form  so  essential  a  branch  of  the  modern  Art,  wc  «*«»'» 
seem,  indisputably,  indebted  to  the   ancient  Germans.  "^  *^ 
The  words  of  Tacitus,  scnta  tanttim  lectissimis  coioribitt 
distinguunt,\\  are  very  remarkable.  They  prove,  Lllnt 
the  Germans  were  not  in  the  habit  of  bearing  dmoa  oa 
their  shields,  as  these  would  otherwise  have  been  meo* 
tioned  ;  probably  through  the  want  of  a  suffideat  know- 

*  "  From  the  time  immediately  subsequent  to  the  reign  of  our  CM 
Henry,  the  fashion  was  altered ;  and  tlie  persons  ou  bOTsebaek  le* 
presented  un  the  counterpart  of  seals,  appear  cither  as  carrying  thdf 
shields  pendent  on  thoir  breasts,  or  bearing  them  on  their  right  arm, 
80  that  the  convex  side  of  the  shield  being  turned  towards  the  spec- 
tator, the  charge  thereon  becomes  visible.  The  ear/iCMi  itutMce  ff 
the  prevalence  of  the  latter  fashion  of  carrying  nhieldt^  occurtinm 
impress  of  the  seal  of  Stephen j  Etrri  of  Bichmond,  Anno  \W,wks 
is  there  figured  holding  on  his  right  arm  a  shield  charged  wttAserta 
Jfeurs-de-lgs.**  Etlmimdson.  This  is  earlier  than  the  instance  ri* 
duced  by  Mr.  Gough,  the  shield  of  Geoffrey  de  Magoaville,  £aii<f 
Essex,  in  the  Temple  Church,  who  died  in  11 44. 

t  Willcment's  Regal  Heraldry j  p.  2.  note. 

X  Iftid, 

\  Tlic  Tabula  Eliensis,  still  preserved  at  Ely,  said  to  be  content* 
porary  with  the  Conqueror,  represents  the  Norman  Chiefs  wko 
wenj  quartered  on  the  Monks  of  Eh%  and  under  each  Chief  *r«  deli- 
neated his  family  Arms.  If  this  lecture  could  be  prored  geauiiK^ 
such  testimony  would  be  decisive.  But  this  is  more  th^n  questioB- 
able.     Fuller  refers  it  to  1306. 
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U6ge  of  Art.     2.  That  they  Iwre  on  a  shield  more 
colours  ihan  one :  and  it  is  evident  thai  even  the  most 
barbnmiis  people  would  !iave  arran^d  the«;e  colours  m 
OS  to  produce  a  plcasiiin:  effect  to  the  cyt%  which  could 
only  be  attained  by  their  di^tribntioll  into  mathematical 
(brms   like  those  now  ail  led  orrfinnries,     3.  The  word 
leclissimis  shows  that  tins  dislribiition   s»nd   ornament 
was  a  choice  point  with  tliem ;  which  is  further  con- 
iirmed  by  an  assertion  iinniediately  preceding;,  that  in 
other   respects   they  did    not  affect  ornament.     Nulla 
cit It ^  *  jacia cf  io  ;  i^crda  t a n t u  i n  ifciimm  (s  color ih m  dis- 
tinguiini.     Whether  tJicse  colours  were  selected  for  their 
beauty  and  scarcity,  or  whether  as  domestic  and  personal 
distinctions,  is  not  easy  to  say;  biu  selected  they  cer* 
tafnly  were,    and   selection    ioTplics   an    object   and   a 
sysleui.     Nor  less  directly  does  tlie  testimony  of  Tacitus 
indicate  the  orif^in  of  Heraldic  furs.     EUguni  firax^  ei 
driracta  tdamina  spargMui  tnavitiis  peUihusqtit  hcllua- 
rum,  quas  ejterior  Oreanns  nlqiie  iqnohim  mare  gignit* 
Here  we  have,  L  The  same  circumstance  of  selection 
as  in  the  colours; — cUsr^tnt  ff:ras.     2.  The  onpn  of  all 
varied  furs,  as  the  ermjne,  ermines,  &c.     Erncsti,  on 
this  passage,  explains   the  belhi^  to  mevLn  sables,  and 
interprets   fxierior  Oceanu^,  the  Coimirif's   bi^yoiid  the 
Ocean;  somcwhtit  widely.     Animals  of  the  seal  species 
are  most  probably  intended.  The  sagum  of  the  Northern 
nations  was  the  rude  sketch  of  the  surcoat ;  and  pro- 
bably produced  ordinaries  of  its  own.     The  difficulty  of 
procuring'  an  entire  dress  of  the  same  skin  introduced 
the  expedient  of  disg^uising'  necessity  by  ornament,  and 
thus  two  or  more  ftira  were  joined  in  an  ornamental 
manner,  at   first  sjm]>ly,    aflerwards   more    artificially. 
Thus,  while  t!ie   cross,  the  qiiartfrly,  the  gyroftn^,  the 
cheeky,   i\\e  frdty,  &c.  seem  to  be   the  most  natural 
divisions  of  the  shield  ;  the  chiefs  the  pik^  the  di^^sions 
called  party,  appear   to   be    those  which  would    mtJ«it 
naluraUy  arise  from  the  disposition  of  f\irs.     The  refine- 
ment of  which  we  have  been  speakiiifj  introduced  the 
distinctions  embattled,  eng^railcd,  &c.    Indeed,  the  intro- 
duction of  fiirs  into  the  shield  at  all,  probably,  arose  from 
the  device  on  the  surcoat. 

The  gi-adual  intcrmisture,  therefore^  of  the  Tentonic 
nations  with  those  Tribes  which  had  been  civiUz:ed  by 
tlie  Romans,  and  the  ultimate  settlement  of  tfie  Nor- 
mans in  France,  produced,  from  ihe  combination  of 
military  distinctions,  the  beautfful  theory  of  chivalrous 
Heraltlry,  wliich  arose  l»y  so  nice  gradations  that  it  is 
easier  to  trace  its  advancement  than  to  assign  itsorifjin ; 
althoug'h  even  the  former  is  not  minutely  practicable  in 
jlUterate  Ages.  It  is  remarkable,  however,  that  ordina- 
ries e nte r  I ittle  i n to na tio nal  it e ral d ry .  Th e  cl i evron  does 
not  enter  it  at  all.  They  are  only  found  in  the  Arms  of 
small  Provinces,  which  probably  adctpted  those  of  their 
Rulers.  And  this  is  a  jowcrfid,  ccjilateral  argvnnent  in 
favour  of  the  antiquity  of  national  Heraldry  ;  since  we 
find  it  so  little  aireeled  by  jm  introduction  which  baa 
insinuated  itself  into  almost  every  funuly  escutcheon. 

The  reproduction  of  Heraldry  was  not  instantaneous, 
nor  was  its  proji^ess  uniform.  Accelerating^  circum- 
stances occasionally  operated ;  among^  whidi  Tourna- 
ments and  Crtisades  are  justly  regarded  prominent, 
clthfni^  incorrectly  assi^ed  as  causes  where  they  were 
simply  stimuUitiis.  For  in  thnt  most  curious  frag^ment 
of  antiquity,  the  Leges  Haitiludicitr^'i  of  llcnry  the  Fowler, 
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we  find  all  persons  prohibited  from  running  in  the  lists 
who  ctMild  not  prove  their  '"  iim^nia  gentililia''  for  four 
^generations ;  and  violations  of  these  laws  are  threatened 
with  the  forfeit  of  insignia  geniilitia.  And  what  these 
could  have  lieen  but  a  kind  of  family  Arms,  it  is  not 
easy  to  determine.  Of  these  causes  the  Crusades  are 
justly  ctnisiiUrcd  the  mast  important.  For  those  events 
created  so  intimate  a  connection  between  tlie  nations 
of  Europe,  and  so  strong  an  expediency,  not  to  say 
necessity,  for  the  distinctions  of  Heraldry,  that  the  inter- 
course which  then  arose  established  the  Science  on  its 
present  basis,  and  incorporated  tlie  local  peculiarities  of 
its  use  into  a  g'rand,  general,  and  comprehensive  system, 
which,  with  very  slio^ht  variations,  and  those  chiefly 
very  modern,  is  received  throughout  the  whole  of  civilized 
Europe.  Although  we  would  scarcely  say  with  Mr, 
Dallaway,  '*the  feodal  system  and  armorial  en  si  f^ns  are 
coeval/'*  yet  that  system,  which  obtained  so  extensively, 
had  no  doubt  a  <^eal  influence  in  differencing  Arms,  The 
tenants  of  a  fief  would  naturally  adopt  tlie  stune  Arms 
with  the  lord,  subject  to  such  ditlerences  as  sh*mld 
clear  them  of  presumption,  or  be  significant  of  their 
fealty. 

During  the  reiprn  of  Henry  III.  Ilerablry  made 
rapid  progress  in  England.  Il  was  then  that  Arms  l>e- 
came  settled  and  hereditary.  The  Art  hail  its  appro- 
priate devices  and  vocabulary  ;  and  both  were  nearly  as 
full  as  at  the  present  day.  This  is  evident  from  Lea 
Noms  ties  Chevaliers  en  Ic  Champ  du  Hoy  Henry  III, 
A.  D.  1220,  a  MS.  in  the  Bodleian  Librarj'.  Tu  this 
succeeds  the  exceedingly  curious  Roll  of  Karlaverovk^ 
lately  edited  in  a  sumptuous  and  accurate  manner  by 
Mr.  Nicola.s.  It  is  a  contemporary  Work,  written  in 
Norman-French  verse,  and  recounts  the  names  and 
arms  of  the  Knights  who  attended  King  Edward  I.  in 
bis  expedition  into  Scodand,  a.  b.  1300.  The  Arms  are 
blazoned  with  great  minuteness  and  accuracy.  By 
this  time  the  Art  was  so  far  reduced  to  system,  that  it 
had  distinct  Professors,  whose  duty  was  not  only  to  be 
the  expositors  of  its  principles,  but  also  to  invent  and 
appriipriate  coat-armours.  Ttie  long  and  chivalrous 
reign  of  Edward  IH.  and  his  taste  for  Tournanjents 
considerably  advanced  the  interests  of  Heraldry  ;  while 
the  love  of  dress  and  exhibitions  which  characterised 
his  successor,  had  its  influence  in  enlarging  the  province 
of  the  Art,  at  the  expense^  perhaps,  of  its  significance 
and  purity.  In  the  reign  of  Henry  VL  the  Book  of 
St.  Album,  by  Juliana  Bernera,  Abbess  there,  proves 
that  the  Art  had  attained  a  most  considerable  refine* 
ment. 

At  what  time  Herat dr)'  first  became  connected  with  IleralJa 
the  officers  Irom  whom  it  derived  its  name  cannot  with 
certainty  be  determined.  The  name  appears  Teutonic : 
Herr  alt,  agt'd  sir,  or  lord.  It  is  a  translation  of  the 
term  tderanm,  a  retired  soldier,  who  waited  on  the 
Roman  Emperors,  and  was  by  them  employed  in 
messages  and  negotiations.  The  office  is  certainly  of 
very  high  antitjuity-  Among  the  Greeks,  Heralds  were 
called  hypvKfv,  Those  of  the  Athenians  affected  to  be 
descended  from  Ccryit,  son  of  Mercury  ;  those  of  La- 
I'ediemon,  from  Taithybius,  Herald  of  Menelaus.  But 
the  term  t^jffw^  was  indefinitely  applied  to  all.  Their 
duty  was  to  keep  order  in  public  deliberations,  to  bear 
messai^s  in  time  of  War,  to  proclaim  War  and  Peace, 
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Heiridry.  Sacrifices  and  Festivals,  and  to  be  present  at  National 
\mms^^  Compacts.  Their  persons  were  held  sacred  and  in- 
violable. They  are  also  frequently  represented  as 
assisting  in  dressing  the  victim  for  the  table  in  Reli* 
gious  Festivals,  and  as  pouring  out  the  wine  on  those 
occasions.  Their  ensign  of  office  was  a  sceptre,  called 
KiffWKiop,  made  of  laurel  or  olive,  round  which  two 
serpents  were  entwined.  Sometimes,  however,  they 
bore  an  olive-branch  covered  with  wool,  and  adorned 
with  fruits  of  the  earth,  called  elpeirwmf.  The  «ij/wf  in 
the  Agamemnon  of  yEschylus  is  crowned  with  olive ;  but 
this  perhaps  rather  indicates  the  occasion  than  the  office. 
To  the  Greek  «7/>vf  succeeded  the  Roman  FeiialU, 
His  duties  are  laid  down  in  a  law  quoted  by  Cicero. 
(de  Legg.  II.  viii.)  Fcederutn^  pacis^  6r//i,  induciarum 
oratorei  fetiales  judicts  duo*  mnto,  Bdla  disceptanio, 
Prodigia,  portenta,  ad  Einuoos  et  haruspices,  si  Senaius 
jimeriiy  defamnto.  Some  other  offices  are  perhaps 
assigned  them  by  the  same  law,  which  is  evidenUy 
corrupted.  Their  office  was  very  ancient  Dionysius 
refers  the  institution  to  Numa ;  and,  considering  the 
general  character  of  this  Prince,  the  reference  appears 
probable.  Livy  introduces  them  in  the  reign  of  Tullus 
Hostilius,  in  the  affair  of  the  Horatii  and  Curiatii, 
where  he  narrates,  with  much  solemnity  and  circum- 
stance, their  ceremonies  in  confirming  a  national  com- 
pact The  Jim  Feiiale  attracted  the  peculiar  attention 
of  Ancus,  in  whose  time  the  Herald  declared  War  by 
proceeding  to  the  hostile  territory,  wearing  on  his  head 
a  wreath  of  wool,  and  casting  over  the  frontier  a  spear, 
or  a  bloody  staff  burnt  at  one  end.  The  Heralds  of 
the  Romans  were  incorporated  into  a  College.  Some 
suppose  the  Pater  Patralus  to  have  been  a  kind  of  King 
of  Arms ;  but  he  rather  seems  to  have  been  a  tempo- 
rary officer,  the  acting  Herald  on  public  occasions.  The 
same  circumstances  which  first  rendered  necessary  the 
office  of  a  Herald,  perpetuated  the  appointment  to  the 
time  of  the  early  Tournaments.  Heralds,  in  those  en- 
tertainments, were  absolutely  indispensable  for  the 
maintenance  of  order,  the  administration  of  oaths,  and 
the  proclamation  of  the  style  of  the  combatants.  As 
the  armorial  Art  became  extensive  and  systematic,  a 
knowledge  of  its  principles  became  requisite  in  these 
functionaries ;  and,  ultimately,  as  the  course  of  events 
would  lead  us  to  expect,  they  attained  an  exclusive 
control  over  that  which  at  first  they  had  reverentially 
studied,  and  to  promulgate  authentically  the  laws  of 
that  system  of  which  they  had  once  been  the  respectful 
disciples. 

The  transition  from  the  ancient  to  the  modern  func- 
tions of  the  Herald  was  as  insensible  as  that  from 
ancient  to  modem  Heraldry ;  and  nearly  collateral. 
The  Nobility  and  Knights  retained  Heralds  to  proclaim 
their  style,  &c.  who  soon  became  their  authoritative 
advisers  on  the  subject  of  armorial  distinctions,  which, 
as  they  increased  in  influential  importance,  demanded 
the  especial  attention  of  a  professional  class.  When 
private  individuals  granted  Arms,  Heraldic  advice  was 
indispensable.  Hence  came  too  the  distinction  of 
Pursuivants,  or  Probationers  for  the  Heraldic  office ; 
a  distinction  which  still  continues  to  obtain.  But  it  is 
in  the  reign  of  Edward  III.  that  we  find  the  first  posi- 
tive evidence  of  their  regular  recognition  by  Govern- 
ment. That  Prince  created  two  Kings  of  Arms,  Surroy 
and  Norroy,  who  took  cognizance  of  Heraldic  matters 

*  This  reading  is  veiy  uncertain,  and,  as  we  think,  improbable. 


to  the  South  and  North  of  the  Trent  respeetivdy.*    1 
Richard  II.  laid  the  first  foundation  of  a  College  of  ^ 
Arms,  by  g^^^  ^^^  ^^^  Marshal  power  to  preside  in  the 
Court  of  Chivalry,  and  to  summon  the  Heralds  to  his 
assistance.     The  Heralds  there  appeared  as  advocatii^ 
having  analogy  to  Barristers,  as  the  Kings  of  Arms 
might  be  said  to  have  to  Seijeants  at  livw,  mad  the 
Pursuivants  to  Law  Students.  The  nature  of  the  caoMi 
tried  in  this  Court,  mostly  referring  to  armorial  bcuin^i, 
at  once  settled  and  enriched  the  system.     But  the  &t 
regular  Collegiate  Heraldic  Chapter  was  held  at  the 
siege  of  Rouen,  a.  d.  1420.  From  that  time  the  Heraidi  Cd 
be^une  a  Corporate  Body,  having  their  statutes  and  ob-  An 
servances ;  and  it  remained  only  for  Richard  IIL  tft 
establish  them  in  a  permanent  abode  in  London,  and  to 
give   their  institution  the  seal  of  his  patroBage  aad 
authority.      They  had  already  been  incorpoffi^ed  in 
France  by  Charles  VI.  a.  n.  1406. 

Although,  on  account  of  their  natural  attachment  to 
their  benefactor,  the  Heralds  suffered  in  the  reign  of 
Henry  VII.,  and  were  expelled  from  their  College,  the 
office  was  not  on  that  account  disrespected ;  on  the  con- 
trary, that  Monarch  constantly  retained  about  him  oao 
individual  of  each  Heraldic  Order.  But  the  Kings  of 
Arms  were  reduced  to  three,  their  present  number. 
Henry  VIII.  augmented  the  revenues  and  privileges  of 
the  Heralds,  and  during  his  reign  we  find  them  con- 
tinually employed  in  public  duties  and  nc|potiatioii8. 
This  Prince  was  partial  to  Heraldic  honours,  as  litde 
costly  to  the  Sovereign,  and,  in  those  days  of  dnvalrous 
sentiment,  oflen  more  satisfactory  to  the  wearer  than 
more  solid  distinctions.  From  this  reign  we  my 
chiefly  date  the  custom  of  honourable  augmentadoi, 
which,  while  it  has  rendered  the  Art  more  oompki, 
has  diminished  its  distinctness  and  peculiarity. 

Heraldic  Visitations  of  Counties,  with  a  view  tocol-  Bs 
lect  information  with  respect  to  genealog^ies  and  heie-^'^ 
ditary  coatrarmour,  had  occasionally  taken  place  fiom 
the  time  of  Henry  IV.  But  in  1528  a  regular  Com- 
mission was  granted  for  a  general  Visitation  of  the  whole 
Kingdom  ;  and  from  that  time  till  the  early  part  of  the 
XVIIIth  century,  the  practice  was  renewed  every  tweatj 
or  thirty  years.  This  circumstance  had  an  important 
influence  on  Heraldry.  Every  wealthy  person  was 
ashamed  to  have  his  genealogy  recorded  without  ap- 
pendent  coat-armour ;  and  those  symbols,  which  had 
formerly  been  the  exclusive  guerdon  of  knightly 
prowess,  were  now  at  the  purchase  of  merchandise  and 
trade.  Hence  were  introduced  a  number  of  deviees 
unconnected  with  the  Science,  and  not  always  stricdy 
harmonizing  with  its  spirit,  but  significant  of  the  origin 
and  occupation  of  their  wearers.  Yet  there  can  be  no 
doubt  that  much  irregularity  was  hereby  removed; 
although  the  rules  to  which  practice  was  ordinarily  re- 
called, differed  in  principle  from  those  of  purer  AgOL 
The  intercourse  also  which  the  European  nations  ii 
general  now  began  to  maintain  with  Italy,  and  wladi 
so  powerfully  affected  the  interests  of  Art,  could  not 
be  without  operation  on  the  kindred  pursuits  of  Heral* 
dry;  an  operation  which,  however  advantageous  to  the 
graphic  province  of  the  study,  was  highly  prejudicial 
to  the  theory,  which  it  adulterated  and  defaced  with 
incongruous  emblems. 

Edward  VI.  reinstated  the  Heralds  in  an  establish- 

*  Tlie  whole  History  of  Kings  of  Anns  is  involved  in  much  o^ 
scurity :  even  this  fact  respecting  them,  which  is  one  of  the  d^icl^ 
has  been  controverted. 
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t  merit  oo  the  site  of  that  which  they  at  present  occupy. 
From  that  period,  as  mig-ht  have  Lieeii  expected.  Heral- 
dry ha«  in  Enn^landbetome  more  settled  and  scientitic; 
I  authentic  Treatises  have  illustrated,  established,  and 
enriched  the  subject;  and  there  are  no  variations  in  the 
syntein  worth  recordings  here.  Eng'land,  indeed,  may 
justly  claim  ihe  honour  of  havini)^  maintained  with  the 
fn^eatest  elfect  the  purity  and  significancy  of  Herahiry, 
Tiie  control  which  the  Colle^ipe  of  Arms  ha*  always 
CMMued  tti  the  a5»igiiation  of  Heraldic  bearings  has 
luvveuicd  many  of  the  absurdities  which  disti^re 
tbrei^  coats  of  Arms,  where  Sovereigns,  totally  igno- 
tmki  of  the  principles  of  the  Art,  and  at  least  virtually 
€ho»ttite,  have  obtruded  not  only  inconsistent  devices 
<lll  their  disting^iished  subjects,  but  contradictory  rules 
on  the  Science  itself. 

The  present  Heraldic  establishment  consists  of  three 
King«  of  Arms,  Garter^  Ctarejieeitx,  and  Norroy,  Gar- 
ter is  the  principal  ofhcer,  and  is  Herald  of  the  military 
Order  of  that  name,  as  well  as  head  of  the  Heraldic 
CoHege ;  Claienceux  ha.s  succeeded  to  the  office  for- 
merly held  by  Surroy ;  and  Norroy  retains  his  ancient 
duties.  The  duties  of  Garter  are  principally  to  grant 
supporters,  arrange  hinerals,  and  to  present  the  Order 
of  the  Garter  to  foreign  Princes.  The  ofiice  of  a  Pro- 
vincial King  of  Arms  is  well  described  in  A  Dinc&urse 
of  the  Duty  andO£ic€of  a  Herald  of  Anm,  by  Francis 
Thyrme,  Lancas-ter  Herald,  which  wa.s  presertted  by  him 
to  the  Earl  Marshal  in  1605,  and  which  may  be  ser^ 
viceuble  to  the  reader. 

**  It  shall  not  be  unpleasant,  I  hope,  unto  your 
Lordship  to  know  what  the  authority  of  a  King  at 
Anns  is  in  his  province;  and  for  that  cause  I  have 
here  set  them  down.  First,  as  nigh  as  he  can»  he  shall 
lake  knowledge,  and  record  the  Arms,  crests,  and  cog- 
nimnces,  and  ancient  words,  as  also  of  the  time  and 
descent,  or  |5edigree  of  every  gentleman  within  his 
pro%nnee  of  what  estate  or  degree  soever  he  Ije.  Item  : 
he  shall  enter  into  all  churches,  chapels,  oratories, 
castles,  houses,  or  ancient  buildings,  to  take  knou ledge 
■  lif  their  foundations  and  of  the  noble  estates  buried  in 
f  Hiem ;  as  also  of  their  Arms  and  Arms  of  the  places, 
their  heads  and  ancient  records.  Item  :  he  shall  pro- 
hibit any  gentleman  to  bear  the  Arms  of  any  other,  or 
such  as  be  not  tnie  armor\' ;  and  as  he  ought  accord- 
ing to  the  Law  of  Arms,  he  shall  prohibit  any  merchant 
or  any  other,  to  put  their  names,  marks,  or  devices,  in 
escutcheons  or  shields,  which  belong  and  only  apj)ertain 
to  gentlemen  bearing  Arms,  and  to  myins  other.  Item  : 
he  shall  make  diligent  search  if  any  bear  Anns  without 
authority  or  good  right,  and  finding  such,  although 
they  be  true  blazon,  he  shall  prohibit  them.  The  said 
King  of  Anns  in  his  province  htiih  fiill  power  and 
authority  by  the  King*s  grant  to  give  confirmation  to 
&11  noblemen  and  gentlemen  ignorant  of  their  Anns, 
for  the  which  he  ought  to  have  the  fee  belonging 
thereto.  He  hath  authority  to  give  Arms  and  crests  to 
persons  of  abiUty,  deserving  of  the  Prince  and  Common- 
wealth, by  reason  of  othcc,  authority,  wisdom,  learning, 
good-manners,  and  sober  government.  They  to  have 
such  grants  by  patent  under  the  seal  of  the  Office  of  the 
Kiv^  at  Arms,  and  to  pay  therefore  the  tees  accus- 
tomed. Item  :  no  gentleman  or  other  may  erect,  or 
set  up  In  any  church,  at  fiinemls,  either  banners,  stan- 
'  dards,  coats  of  Arms,  helms,  crests,  svvords»  or  any  other 
hatchment,  without  the  licetisc  of  the  said  King  at 
Arms  of  the  province,  or  by  allowance  or  permission  of 


his  Marshal,  or  deputy ;  because  the  Arms  of  the  noble  National 
estate  deceased,  the  day  of  his  death,  the  place  of  his  Hcraldjy- 
burial,  his  marriage  and  issues,  ought  to  be  taken  and  ^"-^"v-^^ 
recorded  in  the  Office  of  that  King.*' 

The    Heralds   are   six  in    number,   and   are  styled  Heraldf. 
Windior^  Chester^  Lanoasler,  Somertel^  York,  and  Riek- 
moiid.     Their  duty  is  to  preserve  the  national  Heraldic 
records,  to  proclaim  Peace  and  War,  and  the  accession 
of  Kings,  and  to  attend  at  Court  on   State  occasions. 
With   the  Jvings  of  Arms,   tiiey  form    the   Collegiate 
Chapter,     The   Ihirsuivants  are    a    kind  of  pupils    or  PuremvAnti 
probationers,  who  afterwarda  sneoeed  to    the    higher 
offices.     They  are  in  number  fovir,  and  are  styled  Port 
cuUU^  Roy^e  Dragon,  Blue  Mantle,  and  Rou^p  Croix, 

The  adoption  of  Crests  into  modern  Heraldry  is  Modem 
generally  refen*ed  to  the  close  of  the  XHIth  century.  Creats. 
This  reference  is  principally  made  on  the  authority  of 
our  Rojul  seals.  But  the  matter  is  very  uncertain,  and, 
judging  from  analogy,  it  would  seem  more  probable 
that  the  Crest  had  shared  the  fate  of  the  shield,  and 
descended  uninterniptedly.  Badges,  or  Devices,  are  H*iflj^s,  or 
the  legitimate  descendants  of  the  ancient  Heraldr)%  or  IJevictJi* 
rather  they  are  the  ancient  system  itself,  proceeding 
collaterally  with,  but  indej>endently  of,  the  other. 
Almost  every  Prince  or  Royal  family  in  Europe  has 
owned  a  distinguished  Badge;  nor  has  the  pntctioe 
been  unknown  in  illustrious  private  families.  This 
Badge  has  probably  given  rise  to  the  use  of  supporters. 
On  the  Northern  front  of  WeMminster  Hall  we  find  the  Supportcn 
Arms  of  Richard  IL  resting  on  his  well-known  cog- 
nizance, the  While  Hart;  and  in  a  window  of  St. 
Olave's  Church,  Old  Jewry,  London,  the  same  Prince's 
es<:!Utcheon  is  mtpported  by  two  of  tliese  animals.  There 
is,  however,  much  probability  in  the  conjecture  that 
these  fanciful  additions  were  borrowed  from  the  gro- 
tesque costumes  worn  by  the  Pages  who  tarried,  at 
Tournaments,  the  shields  or  banners  of  their  Knights, 
and  who  were  often  habited  in  the  skins  of  beasts^  or 
in  the  guise  of  mythological  and  fictitious  monatats. 
Supporters  can  only  be  used  as  hereditary  deyiees, 
by  Peers  of  the  realm,  unless  especially  gnintcd  by 
the  Sovereign.  Otherwise  ihey  can  only  be  enjoyed 
by  Knights  of  the  several  Orders,  or  by  proKles  to 
Princes  of  the  Blood  ri»\al  at  installations,  &c.  Mol-  Mottoet, 
toes  are  by  some  authors  sujiposed  to  be  derived 
from  the  cr^f  darmes  of  the  Normans,  or  lenstrof  of  the 
Romans.  We  have  already  seen,  however,  that  they 
were  actually  in  use  among  tlie  eariy  Greeks.  Gene* 
Tally  speaking,  they  were  interpreters  of  the  bearer ^8 
Device.  Thus  the  Motto  of  Capaneus,  before  noticed, 
rp^fftti  ttAii/,  is  an  explanation  of  Ihe  torchbearer  on 
his  shield.  And  in  modern  examples,  the  Pole  star  ixf 
Montmorency  is  explained  to  be  an  emblem  of  con- 
stancy, by  the  Motto  a-rXacov;  and  the  eagles  in  the 
arms  of  Rodney  are  symbols  of  undegenerating  No- 
bility, as  we  learn  from  the  Motto,  Non  generartt  a^ttilte 
cohtmhas.  Some  Mottoes  allude  rather  to  the  name 
than  to  the  escutcheon,  as  tliat  of  Bellasis,  Bomm  ti 
bettti  amez ;  of  Vernon,  Ver  nonftemper  viret,  kc,  Seu- 
tenees  of  this  kind  are  by  some  authors  called  raiker 
Imprc9ite8  than  Mottoes,  but  the  distinction  appears 
idle.  Some  Mottoes  are,  most  probably,  war-cries  in 
the  strictest  sense. 

II*  Naiional  Htrtddry, 
National   Heraldry*  or  the  adoption    of  distinctly 
emblems  by  Civil  communities,  16  of  very  remote  anti- 
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HenUry.  quity.  The  necessity  of  some  distinguishing^  ensig^n  in 
^^mm^^mm,/  War  appears  to  have  suggested  the  use  of  these  sym- 
bols, by  which  the  valour,  policy,  or  tutelary  divinity  of 
a  State  were  in  turn  typified.  The  goat,  which  is  miade 
by  Daniel*  the  emblem  of  the  Macedonian  Empire, 
was,  it  appears,  the  sign  depicted  on  the  Standard  of 
that  people,  or,  as  we  should  now  speak,  the  Arms  of 
Macedonia.  Justin,  the  abbreviator  of Trogus  Pompeius, 
informs  us  that  Carenus,  founder  of  the  Empire  of 
Maccdon,  when  hesitating  where  to  build  his  city,  was 
commanded  by  an  Oracle  to  observe  the  track  of  some 
goats  :t  and  iu  commemoration  of  that  circumstance, 
he  adopted  the  goat  as  the  Device  of  his  new  settle- 
ment. The  ancient  Standard  of  Persia  was,  as  we 
learn  from  Xenophon,  an  eagle  displayed  on  a  shield.  J 
Whether  the  Device  were  sculptured  in  relief  on  the 
shield  after  the  Heraldic  fashion,  or  represented  as 
standing  upon  it,  is  not  quite  clear.  This  eagle  was 
the  Royal  Badge  of  Persia  from  the  time  of  Cyrus  the 
Great§  to  that  of  Artaxerxes  Longimanus;  perhaps 
longer.  An  eagle  was  also  the  Anns  (if  we  may  so 
speak)  of  Rome.  The  owl,  the  bird  consecrated  to 
Minerva,  tutelary  Goddess  of  Athens,  was  the  adopted 
emblem  of  that  State,  and  appears  on  the  Athenian 
coins  and  medals.  Corinth  bore  a  Pegasus ;  Tyre,  a 
palm  tree ;  Antioch,  a  ram  and  a  star ;  Nicomedia,  a 
trireme  and  two  turrets ;  Chios,  a  Sphinx.  Further 
enumeration  is  unnecessary.  But  the  uuiversal  pre> 
Talence  of  National  Heraldry  is  evident  from  this 
circumstance,  that  the  Turks  and  Persians,  who  have 
no  personal  Heraldry,  as  the  Art  is  at  present  under- 
stood, possess  what  may  be  most  strictly  termed  Na- 
tional Arms :  those  of  the  Turkish  Empire  being,  in 
terms  of  modern  blazonry,  azure,  an  increscent  argent; 
and  those  of  Persia,  argent,  a  sun  orient,  proper,  behind 
a  lion  couchant,  or.  But  the  flags  of  these  nations  differ; 
for  the  Turkish  flag  is  vert,  three  increscents  argent^ 
and  the  Persian,  or,  three  decrescents  argent.  The 
crescent  has  been  probably  derived  to  the  Turks  from 
their  Scythian  ancestors ;  but  the  ancient  bearing 
of  Byzantium  was  a  crescent.  Many  are  of  opinion 
that  the  Iwiata  pdia,  ascribed  by  Virgil  ||  to  the  Ama- 
zons, were  charged  with  crescents ;  but  it  is  very  pos- 
sible they  were  rather  made  in  that  form. 

We  may  have  appeared  to  some  readers  to  have 
transgressed  the  laws  of  just  arrangement,  in  employ- 
ing terms  of  Art  without  a  previous  definition  of  them. 
But,  as  the  History  of  our  subject  seems  entitled  to 
consideration  before  we  enter  on  its  detail  and  appli- 
cation, we  are  sometimes  compelled  to  forestal  in- 
formation which  the  reader,  if  he  does  not  already 
possess  it,  must  seek  under  our  definitions. 
History  of  The  Arms  of  France  are  undoubtedly  of  great  anti- 
the  Arms  of  quity.  We  have  seen  what  evidence  there  is  for  their 
France,  existence  during  the  Merovingian  and  Carlovingian  dy- 
nasties. They  were,  certainly,  the  same  Device  thrice 
repeated ;  although  what  that  Device  originally  was, 
cannot  be  determined.  The  discordance  of  opinions 
on  this  subject,  however,  is  evidence  of  the  early  use  of 
these  Arms.    And  this  belief  derives  confirmation  from 

*  Dan.  ch.  viiL  ver.  5. 
t  Just,  vil  1. 

Ir/  \v\u  awrtrafiim,     De  Cyii  Exped.  Kb.  i.  subjinem. 

««}  yvv  ^  trt  4>vr«  TO  ^fAtun  rf  Ili^r^y  /S«riXw   hafiifti.      De  Cyri 
Instit.  lib.  vii.  circa  init. 
II  .^n.  1.490.  and  XL  660. 


a  similar  discordance  6fl  thd  sobject  of  their  tduunt  %  ft 
circumstance,  we  know,  indifierent  in  ancient  Heraldry,  & 
but  in  modem  integral  and  essential.  Pftulus  EmililiB  ^^ 
blazons  the  Arms  of  France,  argent,  three  diademi, 
guleM  ;*  '*  others  say  they  bear  three  toads  sabU  in  a 
field  vert  ;"t  which,  if  ever  they  did,  it  must  have  been 
before  the  existence  of  the  present  rules ;  as  this  would 
now  be  false  Heraldry,  for  reasons  which  will  be  h»e- 
after  specified.  M.  de  Foncemagne,  in  a  Treatise  on 
this  subject  in  the  Memoires  de  tAcademie  deBlnamp- 
iioM,  vol.  XX.  cites,  beside  the  above  opinions,  other 
testimonies,  respectively  stating  that  the  Arms  of  Frum 
were  crescents,  water-flags,  bees,  lilies,  and  spear-headi. 
The^eiir-rfc-/y*  became  the  settled  Arms  of  France  in 
the  reign  of  Louis  VII. :  it  is  said  that  they  are  tiie 
flowers  which  grow  on  the  sides  of  the  river  hfg^ 
(Jru  pseudacoms,  Linn.)  which  separated  Artois  aiid 
France  from  Flanders  after  the  marriage  of  Philqi 
Augustus  with  Isabella  of  Hainault  But  it  is  some- 
what curious  that  when  the  nature  of  the  devices  be- 
came determinate,  their  number,  which  had  ever  been 
constant,  became  indefinite.  In  the  reign  of  our 
Richard  II.,  however,  we  find  them  borne  genenlly, 
aznre^  three  fleurs-de-lys,  or,  a  change  effected  by 
Charles  VI.,  but  not  always  attended  to  subsequmtly. 
There  is  an  ingenious  argument  used  to  prove  the 
flcur-de-lyi  a  lily,  which  may  find  credit  with  soch  as 
are  not  sufiiciently  incredulous  to  disbelieve  the  Salie 
constitutions.  The  motto  of  France  is  iVegve  kibonmt 
neque  nent;  in  allusion,  of  course,  to  Ifliei;  wluc;h 
lilies,  of  course  also,  must  have  been  adopted  to  ij^ 
the  impossibility  of  female  sway  in  France! 

The  Arms  of  Mecklenburg  claim  even  an  earlier  Keckk 
origin,  and,  considering  the  undoubted  use  of  Devices  of  ^& 
this  kind  by  ancient  States,  and  the  similar  original  of 
many,  the  legend  concerning  them  is  not  improbable. 
We  are  told  that  Artyrius,  King  of  the  Heruli,  hxnag 
started  as  a  soldier  of  fortune  under  Alexander  of 
Macedon,  sailed  in  a  ship  bearing  for  its  device,  or 
sign,  a  bull's  head ;  and  that,  ultimately,  settling  in 
the  States  of  Mecklenburg,  he  assumed  Uiis  as  his  cog- 
nizance. Hence  the  Arms  of  Mecklenburg  are  at  pre- 
sent, or,  a  buirs  head  gardant,  sable,  horned  and  ringed 
through  the  nose  argent,  and  ducally  crowned  gHh. 
We  may  observe,  that  these  are  also  the  Arms  of  Ros- 
tock, except  that  the  bull  is  not  gardant, 

A  like  traditional  legend  obtains  concerning  thcGatca 
Arms  of  Russia,  Germany,  and  Poland,  the  last  now  ^J^ 
lost,  the  second  merged  in  those  of  Austria.  It  is 
said  that  the  eagles  taken  from  the  three  legions  of 
Varus  destroyed  by  the  Germans,  fell  respectively  inio 
the  hands  of  the  native  Germans  and  their  Sarmatian 
and  Sclavonian  auxiliaries ;  which  nations,  accordingly, 
adopted  each  of  them  an  eagle  for  their  ensign. {     . 

The  Arms  of  England  reach  beyond  any  assignable  I«^ 
date  afler  the  conversion  of  the  Saxons.     Each  He(K 
tarchy  is  supposed  to  have  had  its  peculiar  ensign ;  bnt 
the  most  prevalent  was  a  cross,  used  probably  in  com- 
memoration of  their  conversion.     To  this  cross,  Edgar 


•  Ap,  GwilUm,  ch.  i. 

t  Bid. 

X  Cuspinian^s  version  of  the  story  flomewhat  diffen.  7V«f  It- 
ffiones  obiruncaite^  tigna,  el  aquil(t  dum  a  OermamtM  raptm,  fi"t 
hodie  pouidemut.  Son  enim  biceps  ett  oqui/a,  quod  impenttm 
vulgu*  credit ;  ted  date  simu/y  quarum  nilera  alteram  expanm  oH^ 
ohtegit.  Tert'om  signijier  legionit  III.  eAshdit^  paiudeqme  demrr^ 
ne  in  kottium  manui  veniret.  Alioqui  III.  iuibertmtts  agftHait  ia 
insignibui  imperti.     Fit.  Auguu 


p 


HERALDRY. 


697 


Wf'  is  said  to  have  added  four  martlets,  and  Edward  the 

^^  Confessor  one.  The  Arms  were  blazoned  in  the  time 
I  of  Richnrd  II ,  (who  impaled  them  with  the  then  re- 
ceived Arms  t»f  En^landj)  aznre^  a  <:roBH  Jlory,  between 
five  martlets,  or.  These  Arms  were  never  nsed  by  the 
Normal*  Frinec?;,  and  rarel)  by  swcceedinff  Sovereigns, 
never  withont  the  Arms  of  Normandy,  whkb  were  now 
become  those  of  En^jland*  Yet  they  were  not  allowed 
to  be  borne  by  a  subject ;  witness  the  Trials  of  Thomas 
Duke  of  Norfolk,  and  his  son  Henry  Earl  of  Surrey, 
in  the  reipf^n  of  Henry  VIIL,  for  H igh Treason » where  a 
principal  part  of  the  accusation  was  the  assunjption  of 
these  Arms, 

The  lion  and  the  cross  are  very  prevalent  in  National 
Heraldry,  and  this  interesting  portion  of  Heraldic 
History  will  derive  considerable  light  from  the  expla- 
Tialton  of  those  symbols.  The  former  was  naturally 
adopted  in  a  rude  state  of  Society »  where  courage  and 
military  superiority  are  always  the  first,  if  not  the  only, 
Tirtues.  The  latter  as  naturally  became  the  favourite 
Device  of  those  nations  who  had  been  recently  eon- 
verted  to  Chrislianity  or  hud  distinguished  themsehes 
in  the  Holy  wars.  Constanline  set  the  example  by 
mingling  his  laharum  with  the  eagles  of  JuHus  and 
Augustus.  The  fancifiil  varieties,  both  in  number  and 
position,  which  we  find  in  these  emblems,  are  to  be 
attributed  to  the  necessity  of  international  distinctions. 
And  the  same  may  be  said  of  colour,  when  this  circum- 
stance came  to  hold  an  essential  office  in  the  shield. 
When,  in  the  Cnisades,  the  armies  of  whole  nations 
bore  the  cross,  it  was  necessary  to  distinguish  them  by 
some  variation  of  form  or  colour,  and  this,  we  Ictiow,  did 
accordingly  take  place.  This  remark  on  lions  »nd 
crrosses  will  explain  the  origin  of  many  national  Arms 
^thout  fiirther  observation  ;  as  those  of  Scotland,*" 
of  Normandy,  afterwards  adopted  for  England,  of 
the  late  Republic  of  Venice,  of  the  Republic  of  Geneva, 
of  Denmark,  of  Norway,  of  Sardinia,  besides  a  variety 
cf  inferior  States.  Crowns  and  swords,  for  a  similar 
Teason,  would  naturally  be  favourite  emblems^  as  the 
ensigns  of  power  and  force ;  and  their  positions,  num- 
bers, and  colours  would  be  atTecled  by  the  same  circum- 
stances 85  other  devices.  Hence  we  may  explain  the 
Arms  of  Sweden,  of  Saxony,  and  .several  others.  It  is 
trurious  that  all  thef*e  emblems  (with  the  very  natural 
exception  of  the  sword)  are  to  be  found  in  the  Arms  of 
the  Universities  of  Cambridge  and  Oxford,  The  cross, 
Gospel,  and  lions  in  the  former  are  significant  of  boldly 
tX)ntending  for  the  Faith  ;  the  crowns  and  Psalter  in  the 
latter  have  a  like  allusion  to  the  supremacy  of  Religion. 
Three  principal  Dcvken  have  l>een  assigned  for  Ire- 
land ;  all,  doubtless,  of  high  antiquity.  A  harp,  a 
shamrockf  and  a  hart  issuant  from  a  castle.  The  first 
of  these  has  been  retained  as  the  Arms,  the  la^st  is  some- 
times used  as  the  crest.  The  second  appears  in  the 
Badges  of  the  Order  of  St.  Patrick-  The  adoption  of 
the  two  former  may  be  easily  explained  from  national 
characteristics;  the  latter  is  not  so  easily  accounted  tor, 
Otlier  Arms  Jiave  been  assigned  for  Ireland ;  tor  which 


•  The  treB§ure  ftory  is  laid  to  have  been  added  totht*  A  rms  of  Scot- 
land by  Chark-raaj;fie,  on  the  occasion  of  his  League  wi»h  AcbaVus. 
Tlie  sentimi'nt  NynihoUzcjl  l»ylhi»  addition  wast,  that  the  lilies  of 
France  should  always  protect  the  liun  of  Scotland.  It  in  iit)ai;Ciii- 
^ary  toin^iiist  muck  on  the  exact  de;;ree  of  credibility  which  behmgfr 
to  this  story;  but  it  aflocik  no  bod  idcA  of  the  sigmficaiici;  tff 
Heraldic  emblems, 
VOU  V. 


L  ttiti*d  l*mu- 
%'i(tcf«. 


see  a  very  comprehensive  note  in  Willement'g  Re^al   Bkionry, 
Heraldry^  p.  81,  N^»^y.-^»^ 

National  Arms  are,  in  some  instances,  like  personal  I^'**n  f'^*- 
expressions  of  a  name.  Thus  the  lions  of  Leon  and 
the  casdes  of  Castile  are  evidently  mere  pictured  words. 
But  the  Arms  of  the  United  Provinces  are,  perhaps,  the 
most  elocpient  fj^  all,  wherein  a  Hon  t^rasps  in  hin  paw 
seven  arrows.  The  allusion  is  too  obvious  and  lie autiful 
to  need  explanation. 

III.  Armi  of  Bodies  Corporate, 

The  orip^in  and  history  of  the  Arms  of  Bodies  Cor- 
porate very  much  resemble  those  of  nations,  as  nations 
are  only  larger  Societies.  Crowes,  lions»  swordn,  and 
crowns  abound  in  all.  Some  represent  the  character  of 
the  Society,  as  those  of  Guilds  and  Companies,  Some 
the  local  situation,  as  those  of  Cities ;  some  have  an 
atlinity  with  the  name;  and  some  are  honourable  g-rants. 
The  dag^g^cr  in  the  Arms  of  the  City  of  London  is  of  the 
latter  nature,  beinjj  added  in  honour  of  Sir  William  of 
Walworth,  I^ird  Mayor,  who  killed  the  rebel  Tyler. 
Tlie  Arms  of  the  Cinque  Ports  atlbrd  a  curious  combina- 
tion :  lions  terminating^  in  ships  ;  thus  uniting  a  tavour- 
ite  with  a  significant  device,  and  implying,  apparently, 
that  the  strength  of  that  confederacy  is  in  its  shipping, 

Principtai  of  the  SyHefn^ 

Such  is  the  History  of  that  curious  and  interesting 
theory^  the  present  refined  principles  of  which  we  pro- 
ceed to  deliver.  These  may  be  divided  into  L  Biaio/iry, 
and  IL  Marshaliing, 

I.   Blazonry  is  ttie  art  of  expressing  in  due  and  sig    I.  Blajonry, 
nificant  language,  a  coat  of  ArnuK  so  that  its  colours  and 
forms  may  be  as  obvious   in  description  as  in  actual 
delineation. 

Although  the  terms  **  coai  of  Arms/'  and  "  coal 
armour,*'  are  commonly  applied  by  Heralds  t^  personal 
and  tiimily  Devices,  iVom  the  circumstance  of  these  being 
embroidered  on  the  surcoat,  or  etjvering  of  the  armour, 
yet  as  the  same  were  also  depicled  on  the  shield,  on 
which  they  could  be  mure  evidently  exhibited,  the  shield 
has  always  been  selected  as  the  most  convenient  vehicle 
of  the  Arms  ;  and  the  form  of  the  shield  usually  adopted 
is  a  modification  of  ihal  which  was  used  by  the  Nor- 
mans. Fig.  1  is  the  true  Norman  shield  ;  the  others  are 
the  modification  of  which  we  speak,  ordinarily  in  use  in 
tJie  times  of  the  Lancaster  and  York  dynasties,  and 
more  ttjnvenient,  on  the  score  of  amplitude,  for  the  exhi- 
bition of  Arms.  Every  shield  has  its  distinguishing  points  of 
points  ;  and  as  the  shield  never  varies  so  considerably  as  the  nhidd. 
to  render  their  positions  importantly  different,  fig.  1 
will  atlbrd  a  clear  notion  of  the  tlieory  ^'  In  tlie  en- 
thusiastic Ages  of  Chivalry,  every  object  which  related  lo 
the  profession  of  arms  was  exalted  and  dignified.  Tlie 
armour  was  so  cVo&ely  united  with  the  bodVt  that  it 
seemed  to  make  a  part  of  it ;  and  an  insult  ottered  to  it 
would  have  been  resented  with  as  much  warmth  of 
revenge  as  if  the  warrior  himself  bad  been  treacherously 
wounded.  Hence  it  arose  that  the  shield  was  consi- 
dered as  the  man  himself;  and  its  parts  were  deno- 
minated accordingly.*'*  Thus  the  side  towards  the  left 
hand  is  called  die  dejr/(?rside,  and  that  towards  the  right 
hand  the  «nw^fr  side.  The  upper  part  is  called  the 
ckiff  {ckff  head.)     The  points  in  ti»e  chief  are  A,  dtx^ 

*  Enc^c,  Land.  ArU  Hirraidtjf, 

4  n 
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BMUiy.  <er  chief;  B,  middle  chief;  C,  timi£er  chief;  D  is  the 

^^■yi  ^  honour  pointy  represeliting  the  breast  by  its  highest  chi- 
valrous virtue ;  £  is  called  the  fern  painty  bisecting  the 
strai^t  line  which  joins  the  midcUe  chief  and  estvemitj  of 
the  shield.  It  is  so  called  from  the  /est,  whidi  it  ate 
bisects,  and  which  represents  tfae  scarf  or  belt  (fueim) 
worn  round  the  middle;  F  is  the  fumUnii  (navel) 
pwni;  Gj  the  dexier  ham;  H,  the  middU  hem$  and  I» 
the  minister  base. 

Ikld.  Having  determined  the  points  of  the  escutcheon,  the 

student's  next  care  is  to  determine  the  Jleld,  by  which 
name  Iferalds  designate  the  tincture  or  oombiuation  of 
tinctures  forming  the  ground  on  which  the  Device  is  deli- 
neated. These  are  oi  three  descriptions,  metals^  colourt^ 
and  furs.  They  are  all  equally  expressed  by  colouxs 
in  painting ;  but  in  engraving  and  sculpture,  an  i»- 
genious  mode  of  distingui^ng  them  was  invented  by 
Silvestro  di  SanU  Petra,  an  author  (^  the  XVIIth  otOr 
tury,  by  the  position  of  lines,  which  is  now  universally 
adci{>ted. 

HehOi*  Fig.  2  exhibits  the  metals.    That  on  the  dexter  side 

Ok.  is  Or,  (Fr.  or,)  gold.    It  is  represented  in  oolouring 

by  liquid  gold,  gamboge,  chrome,  or  king's  yellow; 
shading,  burnt  sienna :  in  engraving  by  a  ^rinUing  of 
equidistant  dots.  Or  alone  is  said  to  have  been  for- 
merly the  Arms  of  Arragon.    That  on  the  dexter  side  is 

Axgent  argent,  (Fr.  argtrd,  silver,)  expressed  in  colouring  by  a 
white,  and  in  engraving  and  sculpture  by  a  plain  sur&oe. 
Shading,  Indian  ink  or  lamp  black. 

Cfiiloun.  Fig.  3  is  an  escnteheon  containing  the  eoloun.    JH 

Gauge  is  of  opinion,  that  all  the  tinctures  were  origin^ly 
furs  ;*  and  though  this  belief  has  met  with  Itttle  coun- 
tenance from  modem  Heralds,  much  may  be  said  in 
its  fkvour.  From  what  has  been  cited  from  Tadtos,  ft 
appears  that  the  Northern  warriors  used  garments  ef 
fur;  and  the  surcoat  often  supplied  a  field  to  the 
escutcheon.  Besides,  those  shields  which  were  not 
composed  of  metal  were  generally  covered  with  skim ; 
and  even  those  which  were  so,  had,  not  unfrequently,  a 
guarding  of  the  same  material.  In  our  enumeration, 
therefore,  of  the  tinctures  we  should  deem  it  unjust  to 
the  question  to  suppress  what  may  be  advanced  in 
support  of  this  opinion. 

Giilsi.  No.  1  is  gtiies,  red,  expressed  in  colotiring  by  ver- 

milion ;  shading,  lake ;  in  engraving  by  vertical  lines. 
It  is  generally  derived  from  the  French  gueuie,  the 
mouth  of  an  animal.  But  Du  Cange  assigns  a  mnch 
more  probable  etymology.  He  quotes  from  St.  Ber- 
nard  (Ep.  42.)  the  following  passage,  Horreani  et 
murium  ruhricatas  pellieulas,  quasGulm  voeant,  mam- 
bus  cireumdare  sacratis.  And  Kunon,  a  still  earlier 
writer,  thus  mentions  these  sorts  of  ftirs  in  his  History 
of  the  War  of  Saxony  ;t  Vnus  ea  iUis  cujmdam  nobiHs 
crustnam  gulis  omatam  quasi  fkftim  prmcidU.     Crftr 

^  Tint  Difseitatioii  on  JohrHlk's  Ck^mek. 
f  Jfs9,Gfnmam.Ftdkr,iQak,L^l3i^ 


sina  is  a  Saxon  word  for  a  fiir  dreEt»  Somner,  in  hii  B 
(Hossary,  gives  Crusene,  tunica  e  firinis  peUibus.  Le  W 
Redus  de  Molicu%  in  his  MS.  Paiemoster,  hm  these 


HoucAu,  MON/MMtr,  ekofpet  fuunlts, 

From  these  authorities  the  derivation  of  the  word  gwks 
is  tolerably  clear ;  and  scarcely  less  dear  ia  it  that  the 
gules  was  originally  a  fur.  Aoooidiiig'  to  GfWiUis^ 
Eumenius  de  la  Bract,  a  Knight  who  aoeompanied 
Edward  I.  in  his  SooOish  expedStkm»  bone  tbia  edbw 
alone  as  his  Arms. 

No.  2  is  azure,  sky  blue,  from  the  Fveiidk  «iiriAiD 
represented  in  colours  by  verditer,smalt,  or  ultramariM; 
sliding,  indigo;  and  in  engraving  by  horiasostal  Iimk 

No.  S  is  sMe,  blenk,  ex^asoed  in  colooring  by  Isaf  Sdh 
or  ivory  black ;  shading,  same  with  gum  ;  and  in  sa* 
graving  by  vertKal  and  hcraoatal  linsa.  It  ia  con- 
monly  derived  from  the  French  sabky  gravel ;  bul  Iht 
inapplicability  of  the  derivation  has  beea  evident  Is 
thcee  who  have  made  aad  apfveved  it  It  sBcaa 
almost  obvious  that  this  tincture  was  oiigiaaUy  tht 
fur  of  the  sable.  And  to  this  effect  is  the  express  tea- 
tiaiony  of  SpelmaiK  (^AapOog,  p.  76.)  Ssepenumm 
peUes  quadam  quibus  alias  ad  honorem  d  insignia  so- 
duebaniur  proceres,  oolorem  clypeis  aubsKmisinasIt  «iw 
msllinorum  et  zebellinorum. 

No.  4  is  vert,    green,  (Fr.  verd^   aapHitly  oH,)  Veit 
expressed  ia  ooLouriag  by  a  mixtare  of  wuditef  aai 
gamboge;  shading,  gamboge  and  indigo;  aad  ia  ca- 
graving  by  diagonal  lines  from  the  dexter  to  the  nhiislir 
side  of  the  eecuUchcon. 

No.  5  is  purpure,  from  the  French  pourpm,  piufK  ^ 
^Lpressed  in  colouring  by  royal  purple;  shafei^ 
saine  vritfa  gum ;  and  in  engraving  by  diagonal  1mm 
from  the  sinister  to  the  dexter  side  af  the  eacnUAwa 
This  colour  so  seldom  enters  coats  that  some  HmMi 
have  denied  it  a  place  among  the  HeraldKc  tiaeiaraa 
This  drcumstaaoe  Du  Cange  attributes  to  its  derivstiia 
from  a  fur  called  pourpre,  of  a  coarse  and  kuosble  hai^ 
and  seldom  worn  by  Knights  or  disting^uished  j^ 

No.  6  is  murry,  or  sanguine,  a  colour  acaioely  i 
used  ia  Englaod,  but  occasionally  met  vritli  ia  ~ 
Arms,  and  by  some  ascribed  to  the  Anas  of  Wales,    it 
is  a  dark  red,  expressed  ia  engraving  by  oppositt  4iap 
gonal  lines,  and  is  reckoned  one  of  tbe  staiisandm 
dishonourable  colours ;  as  is  also 

No.  7,  ienny,  tawny,  or  brush,  a  colour  maif^-^*^  ^^ 
of  ved  and  yellow,  and  expressed  in  eagsvnag  fay  dia^ 
^onal  and  horizontal  lines. 

These  are  the  usual  terms  of  the  HaraUHcoaloBn. 
But  invention,  which  is  the  very  essenoaof  this  theorj^ 
has  not  limited  itself  to  these.  The  aaacxod  Tsbk, 
borrowed  from  the  very  valuable  Essay  on  this  suk^jtct 
ia  the  EnoydopiBdia  Londinensis^  ia  a  eonipKehcBsife 
view  of  the  various  deaominatkuu  by  nhich  tht 
Heraldic  colours  have  beea  blazoned. 
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Kone  of  these  are  in  «ny  credit  except  the  Planets 

and  Jewels ;  the  fonner  being-  attributed  to  the  cout- 
armour  of  PrjDces,  the  Jatter  to  that  of  the  Nobility. 
But  even  this  practice  is  by  no  means  f^eneral,  and  is 
not  sanctioned  by  the  adoption  of  the  Colle^re  of  Arms. 
In  the  coals,  of  tniitors  or  detiiined  |>ersons,  it  is  usuai  to 
blazon  by  the  natural  metals  and  colours,  as  gold, 
ftUver,  red,  &c. 

Fi^rures  4  and  5  contain  the  furs*  No.  1  is  ermine. 
It  represents  the  skin  of  that  animal,  (Mm  Armcnim,} 
which  is  peHectly  white,*  spotted  with  tails  of  the  same 
creature,  which  are  black.  The  ermine  is  a  fur  of  p-eat 
dignity,  being  generally  used  in  the  robes  of  Royalty 
and  Nobility.  Its  beauty  and  rarity  have  procured  it 
hig-b  eatimalion ;  and  some  writers  consider  it  an  em- 
blem of  purity,  the  ermine  beinp^  reported  to  prefer 
death  to  soilins^  its  delicate  fiir.  Each  row  of  spots  is 
Herald icaliy  termed  a  timber,  and  the  lower  parts  of 
^polB  are  termed  muschdora.  Ermine  alone  is  the  coat- 
armour  of  the  Dukedom  of  Brittany, 

No.  2  is  called  erTnincs.  It  is  the  inversion  of 
ermine.  Here  the  fur  is  black  spotted  with  white. 
The  exact  application  of  the  word  is  not  clear. 

No.  8  is  pean.  It  resembles  the  last,  except  that  for 
white  we  have  gold.  The  word  is  perhaps  derived 
from  the  French  pson,  a  Peacock,  the  glitter  of  whose 
plumage  it  somewhat  resembles. 

No.  4  is  ermiftou.  It  is  the  same  as  the  ermine, 
toi^pt  that  the  white  is  exchanged  for  gold.  It  signi' 
fies  erminelike,  a  charajcter  which  it  aptly  sustains. 

No.  5  is  vair.  It  is  always  white  and  blue,  unlcsg 
otherwise  specified  in  blazon.  The  pattern,  somewhat 
i«»embling  wine  glasses,  has  led  some  etymologists  to 
derive  the  term  from  the  French  verre;  but  it  is  much 
more  probably  derived  tirom  the  Latin  varim.  It  is 
supposed  to  represent  the  skin  of  a  small  spotted  squir- 
fel.     Vair  of  gold  and  blue  is  the  coat  armour  o(*  the 

*  We  say  white,  bkck,  &c..  Dot  argent ,  table,  &c.,  as  we  observe 
tohtYC  been  done  by  some  appro vt:d  writers  *j  for  we  are  now  dis- 
Cttflsiiig^  tht;  subject  of  fiir?,  which  cannot  be  composed  of  mctala  or 
coiouta.  Evi!n  Gwtllim,  who  has  occoiionally  fkllen  into  this 
unbirraUltlce  pTuctice,  baa  himiMi>lf  cfitulemned  it,  speaking  of  the 
white  liiiinp  of  mantlings  : — "  Byin^  a  dyubiing,  it  is  ou  offence, 
Soith  Christin*  de  Fia,  to  call  it  whitc^  because  tberciu  it  i^  to  be 
uaderstcKjd  ooety  as  a  furro  of  akin.,'*  cap.  iv.  six,  U 
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French  fami!y  of  De  Roclifort,  and  van*  of  ermine  and 

red  is  that  of  the  Greslies  of  Derbyshire,     A  large  kind  Beflroy, 

of  vair  is  by  some  Heralds  called  heffroy,  and  the  family 

of  Baufiremont  bears  beffroy  gold  aud  red.     When  the 

cups  are  set  point  to  point,  as  in  No.  8,  the  bearing  is 

called  Counier-vair, 

No.  0  represents  a  fur  to  which  many  names  have  Potency* 
been  giTen,  rainf  cuppy,  vairy  tassy^  meire^  potent" 
counicrpoUnt^  and  potency^  Vairy  appears  to  be  de- 
rived through  varib  from  variaius,  as  vair  from  variut, 
Cupptj  and  t(Msy  are  from  the  French  coupe  and  tatne^ 
each  word  signifying  a  cup,  which  the  pattern  very  slen- 
derly imitates.  The  original  of  mcire  is  not  so  plain. 
FqUtU  is  the  old  name  for  a  crutch,  oil  account  of  the 
potcer which  it  gives  to  its  owner;  and  certainly  ilie  pat- 
tern of  this  fur  very  much  resembles  the  heads  of 
crutches. 

No.  7  is  erminitea,  a  ftir  only  differing  from  ermine 
in  respect  of  the  side  hairs  of  the  timberings,  which  are 
red  instead  of  black. 

When  more  colours  than  two  are  combined  in  the 
pattern  of  vair,  then  results  the  fur  called  vairy.  It  is 
derived  from  the  French  varii.  It  is  said  that  ancient 
Heralds  made  no  disUnction  between  vair  and  vairy, 
but  blazoned  them  both  vair,  and  then  enumerated  the 
colours.  Whenever  the  distinction  arose,  it  was  cer- 
tainly beneticial,  as  it  simplitied  the  iatiguage  of  bla- 
zon rj'  by  a  very  pertinent  discrimination.  When  the 
colours  are  white,  red,  gold,  aud  black,  it  will  sutbce  to 
blazon  vairy  only  ;  where  they  differ  from  this  arrange- 
ment,  the  difference  must  be  specified.  But  this  fur  is 
very  unusual. 

These  are  the  only  names  applied  to  fields ;  except 
those  compound  coats,  &c.,  which  will  hereafter  be 
noticed.  Natural  objects,  in  addition  to  these,  are  de- 
nominated proper,  when  they  are  represented  in  the 
colours  which  belong  to  them  ;  the  same  is  the  case  with 
chimerical  objects  when  represented  in  conventional 
colours, 

Atler  the  statement  of  the  field,  the  next  point  of  bin-  Charge, 
aonry  is  the  definition  of thecAflrg^e,  or  object  delineated  on 
the  tield.  All  the  stores  of  Science,  Nature,  and  Imagina- 
tion have  been  laid  under  conlribiition  to  furnish  forth  this 
department  of  the  Art,  We  shall  not,  however,  imitate 
4  H  2 
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Heraldry,  some  writers  on  this  subject,  who  crowd  their  W6r)ci  \nth 
-—^.^■■-^  the  blazon  of  a  great  number  of  charges,  Unnecessary, 
because  untec^nical.  Many  charges  must  be  obvious,  as 
soon  as  mentioned,  to  the  mere  unheraldic  reader, 
because  they  are  unconnected  with  the  language  of  the 
Art.  Thus  it  would  be  unnecessary  to  notice  the  Arms 
of  Milveton,  which  are  azure,  three  millstones  argent^ 
enough  having  been  already  said  to  make  such  coat- 
armour  as  perfectly  apparent  to  the  mind,  as  its  repre- 
sentation could  make  it  to  the  eye.  We  shall  prefer  to 
confine  ourselves  to  such  charges  as  are  either  strictly 
the  production  and  property  of  Heraldry,  or  which  have 
become  connected  with  its  language  from  the  mode  of 
their  position  on  the  escutcheon.  It  is  to  be  observed, 
in  respect  of  charges  in  general,  that  metal  must  never 
be  laid  upon  metal,  colour  upon  colour,  or  fur  upon  fur. 
Thus  azure,  a  swan  gules,  would  be  fklse  armoury. 
This  rule  is  not  entirely  without  exceptions,  but  they  are 
so  few,  or  so  slightly  authenticated,  that  they  do  not 
affect  its  general  validity.  But  if  the  Heraldic  colour 
of  a  charge  be  proper,  then  it  may  be  laid  on  a  homo- 
geneous metal  or  tincture.  Thus  sable,  a  heart  proper, 
is  admissible,  (see  fig.  21,)  though  the  proper  colour  of 
the  heart  be  the  same  with  the  Heraldic  gules.  But 
though  not  unclassical,  such  instances  are  rare.  Charges 
are  said  to  be  counierchanged  when  the  field  is  of  two 
metals  or  tinctures,  and  the  parts  of  the  charge  are  of  the 
opposite  metal  or  tincture.  And  they  are  said  to  be 
vmhrated  or  adumbrated,  when  they  are  simply  shaded 
on  the  field  without  any  difference  of  colour.* 

When  the  field  is  griity,  i.  e.  contains  equal  propor- 
tions of  metal  and  tincture,  the  charge  may  be  of  either ; 
and,  in  all  cases,  if  a  charge  intervene  between  any  point 
of  the  field  and  any  point  of  another  charge,  the  latter 
may  be  homogeneous  with  the  field. 

In  colouring,  the  sides  and  base  of  the  shield  are 
generally  supposed  to  lie  in  the  plane  of  the  paper,  and 
the  middle  chief  somewhat  above  it.  The  charge  is 
supposed  to  be  in  high  relief,  with  the  light  falling  fix)m 
the  dexter  chief  In  blazoning,  the  field  is  mentioned 
first,  afterwards  the  charge.  Sometimes  a  charge  itself 
is  charged :  in  which  case  the  charge  nearest  the  field 
should  be  mentioned  first.  But  where  several  charges 
lie  in  the  same  plane,  they  must  be  mentioned  in  the  most 
compendious  order,  whatever  that  may  be  ;  for  concise- 
ness is  a  very  material  quality  in  blazonry.  CtBteris 
paribus,  the  charge  nearest  the  fess  point  should  be  men- 
tioned first.  "  You  must  use  no  iteration,"  (says  Gwillim,) 
"  or  repetition  of  words  in  blazoning  of  one  coat,  especially 
of  any  of  these  four  words,  viz.  of,  or,  and,  with.  For  the 
doubling  of  any  of  these  is  counted  a  great  fault,  inso- 
much as  the  offender  herein  is  deemed  unworthy  to 
blazon  a  coat  armour."  Despite  the  anathema  of  this 
venerable  authority,  it  will  not  always  be  possible  to  pre- 
serve this  rule  consistently  with  perspicuity.  But  it  may 
serve  for  general  observation. 

The  simplest  description  of  Heraldic  charges  are  the 
ordinaries.  An  ordinary  is  a  portion  of  the  escutcheon 
comprised  within  straight  or  other  lines.      It  should 
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•  "  There  be  certan  nobuls  and  gentilmen  in  Englonde  the  wich 
here  shadys  diverse  in  theyr  arms,  as  lyon,  antlop  and  other.  And 
men  say  that  suche  personys  as  beere  theyr  umbrated  armys  had 
there  projjfenitoris  beryng  the  same  not  umbrated  but  hole.  But  the 
possessionis  and  the  patrimonys  descendid  to  other  men.  Then  the 
nevoyH  or  kynsmeu  levyng  in  goode  hoopeand  trustyng  to  have  the 
possessions  of  their  progenitoris,  beer  their  arms  umbrated,  all 
Oder  differs  aforesaid  leving." — Book  of  St,  Albans, 


comprise  at  least  one-fifth  of  th6  whole  shield :  other-  Bb 
wise  it  would  be  called  a  subordinary.     But  this  distino-  ^^«v 
tion  is  neither  very  generally  employed,  very  regukrlj 
defined,  nor  very  intrinsically  important.     Beside  the 
straight  line,  most  usually  employed  as  the  l^oundary  of 
the  ordinary,  the  following  deviations  are  in  use. 

XII.  Ingrailed,  from  the  French  en^Her^  from  grtk, 
hail.     It  represents  the  notches  made  by  hailstones. 

XIII.  Invected,  the  reverse  of  ingrailed.  Ab  tnce* 
kendo  ;  quod  invehuntur  jmnda  figurte, 

XIV.  Wavy,  or  Vndy,  representing  the  sur&oe  of 
the  sea.  If  the  ordinary  has  two  sides  the  elevatimis 
and  depressions  are  alternately  opposite :  which  rule 
holds  in  most  of  these  variations. 

XV.  Nebuly,  from  the  Latin  nebula^  a  doad,  which 
this  variation  somewhat  resembles. 

XVI.  Raguly,  (ragged,  or  rugged,)  imitative  of  the 
trunk  of  a  tree  with  its  branches  lopped.  A  tree  so 
represented  is  said  in  Heraldry  to  be  raguled. 

XVII.  Rayonny,  from  the  French  rayon,  a  ray* 

XVIII.  Indented,  from  in,  and  dens,  a  tooth.  It  rs- 
sembles  closely  the  teeth  of  a  saw.  It  is  also  called 
enrased,  viury,  lentaUy,  and  serrated. 

XIX.  Dancetty  is  a  row  of  points,  arranged  like 
those  in  indented,  but  larger,  and  never  exceeding  thieOr 
Its  derivation  is  the  same  as  the  former,  but  througii  the 
French  denchS, 

XX.  Embattled,  or  CreneUy,  representing  ihe  battle^ 
ments  of  a  fortress.  The  French  verb  creieier  sigaifics 
to  notch,  or  embattle.  When  the  battlements  we  alter- 
nate to  each  other,  the  ordinary  is  said  to  be  eoitfiier* 
embattled;  when  opposite,  it  is  called  bretened,  (hut- 
tressed.) 

XXI.  Battled  embattled  is  where  one  row  of  hittle- 
ments  stands  on  another. 

XXII.  Palissy,  or  Urdy,  is  an  imitation  of  the  pati- 
sading  of  a  trench. 

XXIII.  Angled  is  the  same  as  embattled^  batons 
larger  scale.     It  presents  only  one  right  angle. 

XXIV.  Bevelled  differs  from  angled  in  &e  directk» 
of  the  angle,  which  is  acute. 

XXV.  Escartely  differs  firom  angled  by  presentJng' 
only  one  rampart  instead  of  one  angle. 

XXVI.  Nouyy,  (nceue,)  composed  of  knots.  TbJs 
variation  is  very  seldom  used. 

XXVII.  Dovetail,  a  term  which  is  self-expressive. 

XXVIII.  Potency,  a  series  of  crutch  heads.  The 
meaning  of  the  term  has  been  already  explained. 

When  an  ordinary  has  two  sides,  and  is  onlyTiriated 
on  one,  if  that  one  be  the  upper  side,  the  ordinary  is 
said  to  be  superingrailed,  superinvected,  &c ;  but  if  it 
be  the  under,  then  it  is  said  to  be  subingraiUd,  mbiii- 
vecied,  &c.  If  the  ordinary  be  generally  curved,  it  is 
said  to  be  arrondy,  (arrondi,  rounded,  Fr.)  orarduf; 
if  one  side  of  the  ordinary  be  curved  inward,  it  is  called 
inver,  concave,  or  champain;  when  outward,  cl«- 
poumed,  or  convex. 

The  first  and  simplest  ordinary  appears  to  be  the  pdt  ftk 
This  ordinary  is  bounded  by  two  vertical  lines,  at  eqoil 
distances  from  the  sides  of  the  escutcheon,  of  whi<i  it  ^ 
encloses  one-third.  When  it  is  charged,  the  practice  is 
to  make  it  a  little  wider ;  but  Gwillim  condemns  the 
theory :  "  the  content  of  the  Pale  must  not  be  inlargedi 
whether  it  be  charged  or  not."*  It  seldom  bears  mon 
than  three  charges.     The  word  is  obviously  derived  froai 

*  Display,  ctL  7,  »oc2» 
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pal^t,  a  stake,  (whence  pedimde,)  which  the  ordinary 
entirely  resembles,  Paltis,  a  marsh»  and  the  paiiium 
of  the  Priest,  it  in  no  respect  at'cords  with.  The  nioito 
wliich  accompanies  the  arms  of  Beanvais  in  Picardy, 
(Fig.  6  exempli f) inn;  the  Pa*e,)  "  Pwlus  ut  hie  semper 
comt^ns  djinna  manebo,'*  seems  to  he  quite  decisive. 

The  diminutives  of  the  ]m!e  are  the  palid  (paiMte^ 
small  pale,  Fr.)  and  the  rndorse.  The  pullet  is  one- 
half  of  the  pale,  when  borne  by  itself;  sometimes,  how- 
ever, as  many  as  three  pallets  are  Iwrne  on  the  shield ; 
when  the  content  of  the  ordinary  is,  of  course^  dimi- 
nished. Of  this  wc  have  an  example  in  fit?.  7.  Or^ 
three  pallet^s  wavy,  ^nles,  for  the  City  of  Mechlin. 

The  ntdorsf,  or  v^r^et^  contains  one-eiffhth  of  the 
pa!e.  The  most  nsua!  bearing  of  this  ordinnry  is  to- 
gether with  the  pale,  an  endorse  being  on  each  side. 
And  this  is  evidently  the  derivation  of  the  word,  {in 
dorno,)  implying:  that  the  pale  hbackedhy  die  endorses. 
Leigh  affirms,  indeed,  that  tJie  endorse  cannot  be  other- 
wise borne  ;  for  which  he  is  reprehended  by  Feme,  who 
addnces  the  example  of  the  Arms  of  Flanders  and 
TjTol,  Ijorne  in  the  Arms  of  Philip,  hnsband  of  our 
I  Mary  I,  But  as  these  Arms  are  painted  on  a  window 
I  of  the  library  at  Laml>etli  Palace,  they  contain  no 
I  endorse  at  all.  We  shall  give  an  instance  of  an  endorse 
Ibcrue  singly.  The  pallet  and  endorse  are  never 
b^arged.  They  are  seldom  comixjsed  of  ftirs,  and  never 
HHr  Miir.  Fig.  B  is  the  Arms  of  Bellasins,  a  Norman 
Chief,  sent  by  William  I.  to  conquer  the  Isle  of  Ely. 
From  liim  the  Bella.sis  family  descend^and  quarter  his 
Anns  with  their  more  recent  bearings.  The  Arms  are 
blazoned,  argent,  a  pah  engraikd^  endorsed,  mhle, 

Fi§r.  9  is  an  instance  of  the  endorse  singly  borne, 
and  is  besides  a  rare  nntl  curious  piece  of  blazonry.  It 
represents  the  Arms  of  Sublet  de  Noyers,  a  French 
family.  Azitre^  on  a  pale  walled  argmtf  an  endorse 
sable. 

From  this  orrlinar}^  is  derived  the  term  paltf,  appb'ed 
to  vertical  equidistant  lines,  the  spaces  between  being 
filled  with  alternate  heterogeneous  tinctures.  Tlie 
metal  UFually  takes  precedence,  although  this  is  not 
uniformly  the  case.  The  several  spaces  are  called  pffCfjr, 
and  the  coat  is  denominated  from  the  number  of /j;>t'<?^. 
Fig.  10  is  paly  of  eight  pieces,  (or,  as  it  is  sometimes 
expressed,  paly  of  eight,)  or  and  pdes,  for  the  Kingdom  of 
Arragon.  All  the  divisions  are  supposed  to  lie  in  the 
plane  of  the  escutcheon,  and  must  not,  therefore,  be 
shaded. 

When  a  coat  is  bisected  by  a  vertical  line,  and  the 
fields  comprised  in  the  halves  differ,  it  is  said  to  be 
parfy  (parli,  Fr.  divided)  per  pale ;  or  simply,  per  pale ; 
thus  fig,  2  is  parfy  pt-r  pale,  (or,  per  pale,)  or  and 
argent.  This  l>earing  was  anciently  culled  bebally.  It 
is  to  be  observed,  hovvever^that  "  partys'*  seldom  consist 
of  homogeneous  tinctures,  viz.  colour  and  colour,  metal 
and  metal,  &c. ;  ermine  and  ermines  are  sometimes 
found.  And  if  each  division  comprise  a  separate  coat, 
the  coats  are  said  to  be  impaled.  In  both  cases  the 
plane  is  supjiosed  to  be  the  same.  Party  per  pale,  argent 
and  sntle.i,  is  the  bearing  of  Waldegrave. 

W^hen  any  charge  of  peatcr  length  than  breadth 
Hes  in  the  direction  of  the  pale,  it  is  said  to  lie  in  pale, 
palewist,  or  palrwai/s,  Thns  fig^.  1 1 ,  the  Arms  of  the 
chan«pionship  of  England,  are  blazoned,  argent ^  a 
fiw  ord  mhlt\  ereut  paletvm.  And  the  same  term  is  ap- 
plied to  any  numlM?r  of  charges  not  very  long,  in  the 
Banie  field,  arranged  in  tlie  direction  of  the  pale.     The 


Arms  of  the  See  of  Bristol   (fig.  12)  are  iable^  three    Blanmiy, 
crowns  pale  wise,  or,  v^-^^^i^*^ 

The  deri\  ation  of  the  fesa  Cfascia)  htis  been  already  Fcts. 

alluded  to.  it  represents  a  military  belt  or  girdle  passing 
iJtraight  round  the  middle  of  the  body.  It  is  bonnded 
by  two  horizontal  lines,  equally  distant  from  the  fesi9 
pointy  or  centre  «f  ttie  escutcheon>  of  which  it  contain.f 
one-third.  Gule^,  a  less  argent^  (fig,  13,)  are  the  Arms  of 
the  Electorate  of  Austria.  The  fess  is  sometimes  covped, 
{coitpe.  Ft,  cut,)  not  reacliing  to  the  sides  of  the  escut- 
cheon, as  in  fig.  14,  the  Arms  of  the  family  of  Stratford. 
Gutes^  a  fess  couped,  or,  between  three  trestles,  proper. 
This  is  also  called  a  fess  humetty.  When  more  liian 
one  is  borne  in  a  shield,  they  are  termed  copper  cakn. 

The  diminutives  of  the  fess  are  the  har^  the  cloud.  Bar. 
and  the  handat.  The  first  of  tliese  contains  the  fifth 
part  of  the  field.  If  there  be  but  one  of  tiiese  in  the 
escutcheon,  it  must  occupy  the  place  of  the  fess ;  if  two, 
they  must  be  so  placed  that  the  field  may  l>e  exactly 
divided  into  five  equal  parts,  as  in  fig,  1&,  the  Arms  of 
Harconrt,  gules,  two  bars,  or.  The  derivation  of  the 
word  bar  is  obvious. 

The  closet  contains  half  the  bar.  It  appears  to  be  Closet, 
derived  from  claudo^  to  shnt,  and  to  represent  a  liar 
used  to  shut  or  close  gates  or  doors,  {clau^trum.}  Five 
closets  may  be  used  in  one  field.  Or,  perhaps,  from  the 
fess  being  sometimes  enclosed  by  two  of  tliem,  quod 
clauduiit  latus  fajsciee.  Fig,  16,  azure^  four  closets,  ort 
is  the  Arms  of  the  city  of  Salisbury. 

The  barulH  contains  one-fourth  of  the  bar.  It  is  Bandet* 
generally  used  witli  the  fess,  one  on  each  side  of  that 
ordinary,  in  which  case  the  fess  is  said  to  l>e  cottsed. 
Some  restrict  this  office  to  the  closet,  and,  perhaps,  more 
properly.  The  derivation  of  the  terjn  cotm  will  be 
given  presently.  Sometimes  they  are  found  in  groups 
of  two  each,  when  they  are  called  bars  gcmeile^,  and 
the  tw^o  are  reckoned  one  bar.  Fig.  17  exhibits  this 
ordinary  in  the  Arms  of  Barry,  of  which  family  is  Lord 
Barry  more,  viz,  argent  ^  three  bars  gem  e  lies,  gules. 
Indeed,  the  terms  closet  and  barulet  are  scarcely  ever 
employed,  but  the  word  Aorunitbrmly  used  instead. 

When  the  field  is  divided  by  horizontal  lines  into  Barry. 
fonr,  six,  eight,  ten,  or  twelve  equal  parts  the  interme- 
diate spaces  being  filled  with  alternate  tinctures,  the 
bearing  is  called  barry^  and  denominated,  like  paly, 
from  the  number  of  spaces,  Barry  should  ntit  be 
shaded,  for  a  similar  reason,  Barry  of  eight,  argent  and 
gul€Jt,  are  the  Arms  of  the  Kingdom  of  Hungary.  See 
fig   18. 

When   a  coat  is  divided  by  a  horizontal  line  passing  Pady  per 
through  the  fess  point,  it  is  said  to  be  perfes.v^  or  party  fe»s, 
per  ft  s,^.     This  bearing  was   anciently  termed   counter^ 
treviled.     Fig,  19,  per  fess,  sable  and  argent,  represents 
die  Arms  of  the  Canton  of  Friburg  in  Swisserland. 

When  a  charge,  having  length,  covers  the  fess  point  Feiawise, 
in  an  horizontal  position,  it  is  said  to  lie  infess^fesS' 
whe,  or  fessways,  as  in  fig.  20,  the  Arms  of  the  University 
of  Oxford,  am  re,  a  book  expanded  fesswise,  argent, 
having  seven  labels  on  the  dexter  side,  bearing  seals  or, 
and  inscribed  Domintis  ilbtminatio  mea^  between  three 
crowns  of  the  third.  The  same  expressions  are  applied 
to  any  numl>er  of  charges  lying  in  the  same  direction. 

When  several  charges  having  length  are  ranged  one  Barwii«. 
above  another  horizontally,  they  are  said  to  be  placed 
harwise. 

When  the  fess  is  removed  to  the  upper  part  of  the  Chi«;f. 
escutcheon,  it  is  called  a  duef  for  a  reason   already 
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asfligned.  This  ordinary,  in  latter  times  especially,  is 
one  of  honourable  augmentation.  Fig.  21,  the  Arms 
of  the  Friars  of  St  Augustine,  is  argent^  on  a  chief 
sabU^  a  heart  inflamed  at  the  top,  proper.  The  chief  is 
sometimes  surmounted  by  another,  which,  of  course,  is 
smaller. 

The  chief  has  one  diminutive,  the  fillet;  its  siae  is 
one-iburth  of  the  chief,  of  which  it  accupiee  the  lowest 
part  Fig.  22,  the  Arms  of  Cape,  ta6/c,  a  chief  or, 
in  the  nether  part  thereof  a  fillet  argent 

When  a  straight  line  coincident  with  the  direction  of 
the  base  of  a  chief  divides  the  escutcheon,  it  is  said  to 
be  party  per  chief.  Party  per  chief,  gules  and  or,  are 
the  Arms  of  Camoyse.    See  fig.  23. 

Charges  in  the  situation  of  the  chief  are  said  to  be  in 
chief.  Thus,  in  fig.  20,  the  uppermost  crowns  are  said 
to  be  in  dUefy  and  the  other  in  bate. 

There  is  sometimes  found  a  bearing,  of  which  we 
tioQH  of  the  have  given  an  instance  in  fig.  24,  the  Arms  of  the 
pale  and  Girdlers  of  London,  and  whi(£  is  ordinarily  blazoned 
thus:  party  per  fess,  azure  and  or,  on  a  pale  coun- 
tcrchanged,  between  two  gridirons  of  the  second  in 
chief,  the  handles  erect,  another  in  like  manner.  But 
as  the  supposed  pale  is  never  shaded,  and  as  no  reason 
can  be  assigned  for  this,  it  seems  more  correct  to  blaaon 
the  coat,  paly  of  three,  azure  and  or,  per  fess  counter- 
changed,  tiiree  gridirons  of  the  second. 

When  the  shield  is  party  per  pale  and  fess  both,  it  is 
said  to  be  divided  quarterly  ;  and  each  of  the  divisions 
is  called  a  quarter.  Fig.  4  and  .5  are  divided  quarterly. 
The  first  of  these  would  be  blazoned,  quarterly,  first,  er- 
mine,  second,  ermines,  third,  erminois,  fourth,  pean. 
When  the  coat  is  simply  parted  into  two  colours,  per  pale 
and  fess,  it  is  usual  to  blazon,  quarterly,  naming  the  two 
tinctures,  that  in  the  dexter  chief  first,  as  in  the  Arms  of 
Stanhope,  quarterly,  ermine  and  gules.  A  quarter  is 
sometimes  borne  by  itself  on  the  dexter  chief,  as  in  the  Arms 
of  Stanton,  vair,  argent  and  sable,  a  quarter  gtdes.  (Fig. 
25.)  It  is  held  to  be  a  very  honourable  bearing.  It  is 
generally  charged  with  a  portion  of  National  Arms, 
granted  in  consequence  of  some  service :  and  some 
Heralds  have  held  that  it  should  not  be  granted  to  a 
person  of  lower  dignity  than  a  Baron.  When  the  bear- 
ings of  several  families  are  marshalled  in  the  same 
escutcheon,  in  compartments  formed  by  horizontal  and 
vertical  lines,  they  are  said  to  be  quartered,  and  the 
Quarterings  compartments  are  termed  quarierings.  The  laws  of 
these  quarterings  will  be  noticed  when  we  come  to  treat 
of  marshalling.* 

The  quarter  has  a  diminutive  called  the  canton. 
This  term  in  French  signifies  a  corner.  The  proportion 
of  the  canton  to  the  field  is  not  determined,  only  it  must 
not  occupy  one-fourth.  This,  like  the  quarter,  is  a  very 
honourable  bearing,  and  is  supposed  to  represent  the 
banner  given  by  the  Sovereign  to  the  Knight  banneret. 
The  Arms  of  Shirley,  fig.  26,  are  paly  of  six,  or  and 
azure,  a  canton  ermine.  Sometimes  the  canton  is  borne 
in  the  sinister  chief,  and  then  it  must  be  specified,  a 
canton  sinister. 

When  the  divisions  produced  by  several  vertical  and 
horizontal  lines  are  filled  alternately  with  heterogeneous 
tinctures,  the  result  is  termed  cheeky,  from  echec.  Ft, 

*  "If  you  are  to  draw  a  coat  which  is  blazoned  or  charged  with 
three  similar  figures  two  audonc,  besides  the  quarter;  as  for  example, 
argent,  three  tiirteauxes,  a  quarter  azure  ;  yetj  although  in  the  blazon 
you  mention  three,  you  must  shoH'  but  two  in  the  drawing,  the 
tUird  being  supposed  to  be  under  the  quarter.**   Kdmoudsuu. 


Canton. 


Cheeky. 


Fig.  27.  Cheeky,  argent  and  guks^  is  the  Armi  of  Bl 
Croatia,  ensigned  with  the  crown  of  the  King^Um  gf  v. 
Hungary.  Bat  two  rows  of  this  by  themaelvea  are 
termed  eountercon^fony^  and  one  row  CDfn|Nmy.  When 
one  whole  shield  b  chedcy  of  nine,  it  is  called  bj  sone 
Heraldic  writers  a  cross  perforaUdi  .but  this  is  a  yntj 
incorrect  expression,  since  the  cross  is  an  ordiniry, 
whereas  the  whole  cf  this  bearing  is  in  the  plane  of  the 
escutcheon.  This  bearing,  or  and  oztire,  finrms  the  Aim 
of  the  Republic  of  Geneva. 

When  the  straight  lines  drawn  palevriae  and  fesnrise  Gki 
enclose  the  fiflh  (rf*  the  shield,  (or  the  third  if  chaigedj 
they  form  an  ordinary  which  is  called  a  crom,  Wha 
this  cross  is  gules,  it  is  called  the  cross  of  St.  Gcoige. 
Argent,  a  St  George*s  cross,  was  impaled  by  Charies  L 
with  the  Arms  of  £ngland,  and  was  employed  aAerwaidt 
as  the  Arms  of  the  Commonwealth.  The  same  is  wnr 
the  bearing  of  the  Republic  of  Genoa,  which  is  nr- 
mounted  with  the  crown  of  .Corsica.     See  it  in  fig.  28. 

The  cross  and  some  other  ordinaries  are  subject  to  V« 
what  is  termed  voiding ;  the  inner  part  being  takea 
out,  and  nothing  left  but  a  narrow  border.  When  the 
extremities  of  an  ordinary  not  bounded  h§  the  tscutdueat^ 
are  also  removed,  the  ordinary  is  said  to  be  voiiei 
throughout.  Heralds  very  jusUy  condemn  the  exproi- 
sion  "  voided  of  the  field,"  as  it  cannot  really  be  voided 
of  any  thing  else ;  and  if  the  colour  be  difierent,  ihej 
consider  such  the  colour  of  the  ordinary^  and  tht  other 
the  border,  and  call  it  Jimbriated,  Yet  the  cxpranon 
voidie  du  champ  occurs  in  the  Roll  of  Kariawrock. 

Crosses  are  sometimes  pierced.  That  is,  a  portion  of  Fien 
the  ordinary  is  abstracted  from  the  middle.  There  an 
three  kinds  of  piercing :  round,  or  simple  pierang, 
when  the  part  removed  is  circular ;  iozengewa^s,  wba 
it  is  in  the  form  of  a  lozenge ;  and  quadrate  pieiciB|^ 
when  it  is  square. 

A  cross  plain,  or  couped,  is  where  the  ends  of  Ik  M 
ordinary  do  not  quite  reach  the  drcumferenoe  of  the 
escutcheon.     Gules,  a  plain  cross,  argent,  was  the  coit- 
armour  of  the  Order  of  Knights  Templars.    See  fig.  29* 

This  cross  is  sometimes  sharpened  at  each  end  to  i  iiga 
point,  when  it  is  termed  aiguiscy,  iaigu,  Fr.)  or  nrdj. 
Argent,  a  cross  aiguiscy,  voided,  stMe,  is  the  Anns  of 
Dukeufield,  Bart.     See  fig.  30. 

Sometimes  the  boundary  line  is  curved,  whence  it  is  GbAi 
called  clechy ;  some  call  this  masdy.     See  fig.  39,  which 
we  shall  presently  explain. 

A  cross  Calvary  is  a  plain  cross,  the  bar  sonieirliit  Cibi 
elevated,  and  the  whole  raised  on  three  grieoef,f.e.  steps. 
In  such  a  manner  are  the  crucifixes  set  at  the  entxiBoe 
of  towns  in  Countries  professing  the  Romish  Rc^^a ; 
from  which  circumstance  tliis  cross  undoubtedly  dnifvs 
its  name.  It  is  sometimes  found  without  steps,  when  it 
is  termed  a  lo7ig  or  passion  cross.  It  is  exemplified  in  fig* 
31,  the  Arms  of  the  old  Bishopric  of  Dunkeld»ar9nrf,i 
cross  Calvary,  sable,  between  two  passion  nails,  guUs. 

The  patriarchal  cross  is  plain,  but  has  two  ben,  tbeFioa 
upper  smaller  than  the  lower.  It  is  the  insigne  of  Fi^- 
triarchs  or  Archbishops.  It  is  not  used  by  £ngU 
Archbishops,  but  it  generally  forms  part  of  the  exterior 
decorations  of  the  armorial  bearings  of  Cardinals.  Tbe 
Arms  of  the  Province  of  Lithuania  are  gules,  a  caTaJis 
armed  cap-o-pit^,  argent,  mounted  on  a  barded  couna 
of  tlie  second,  holding  in  his  right  hand  a  sword  erect 
of  the  same,  garnished  or,  and  bearing  on  his  left  arm 
a  shield  azure,  ensigned  mth  a  patriarchal  cross  of  tbfi 
second.    Fig.  32. 
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A  cross  Lorrain  has  the  lower  bar  nearer  the  base,  as 
in  fi^,  33,  argent,  n  cross  Lorrain,  s;uies,  the  Arms  ot 
Hersfekl,  quartered  by  the  l*rince  of  Hesse  Caseel. 

A  CTosxkt^  or  cro99  ctohsIH^  is  a  cross  cromtd  towards 
each  end.  Sec  %,  34,  the  Arms  of  Taddinp[ton»  or,  a 
crott  croislet,  gtil^.  Such  a  crosa  between  four  plain 
cfoflses  19  called  a  Jerusalem  cross.  Argent^  a  Jerusalem 
cro5i?»i  ar,  was  tlie  Arms  of  I  he  Christian  Kingdom  of 
Jerusalem .  This  is  what  would  be  called  false  Heraldry, 
although  this  bearing^  wa-s  sanctioned  by  ancient  pre- 
scription.    Some  make  the  centre  cross  potent 

Acrowpotewiis  one  which  termimUes  in  crutch  heads. 

The  deri^'atinn  of  this  word  has  been  already  explained. 

An  example  will  occur  presently, 

fc|       A  cross  crampony  is  where  the  ends  resemble  cramp- 

I    irons.  Azure,  a  cross  crampony,  or^  are  the  Arms  of  BuU 

1    work.     See  fig.  35, 

K A  cross  latnbeau  is  exemplified  in  fig.  36,  guleSf  a 

^^■|B  ]»nibeau,  argent^  for  Rudetzker. 
I^^f  A  cross  doitbk  parted  is  exemplified  in  fig.  37,  azjire^ 
a  cross  double  parted,  argent,  name,  Donblen 

A  cross  potency  is  a  fignirc  more  easily  drawn  than 
de??cribed.     See  fig-,  38.    Argmi,  a  cross  potency,  gules. 

The  cross  pommy  terminates  in  circles  ;  from  the  re* 
semblance  of  which  to  apples  {pommcH)  it  derives  its 
name.  ¥\g,  39,  azure,  a  cross  pommy,  argent,  is  the 
ancient  coat*armour  of  the  Kings  of  Navarre,  which 
Ifiigo  Ximenes  protessed  to  have  adopted  at  the  sugfj^*- 
limi  of  an  Ari^cl,  wlio  commanded  him  to  make  war  on 
the  Moors  with  a  banner  of  this  bearinf^.  An  ordinary, 
adornefl  with  circles  of  this  kind,  is  also  callefl  pommdty. 
Thus,  fig  40,  the  bearing  of  the  Count  of  Thouloiifle,  is 
gn/fff,  a  cro?:s  clechy  pometty,  voided,  or, 

A  cross  botonny  in  so  called  ft-om  the  resemblance  of 
itft  ends  to  buds,  (quasi  6ow to/! nee,  Fr)  II  is  exempli- 
fieti  in  the  Arms  of  Winwood,  ^g.  41,  arg-en^,  a  cross 
botonny,  sable. 

The  cross  moline  terminates  in  representatiouB  of  the 
ends  of  X\\^  f^r-de-mouiin,  or  milrind.  Argent^  a  cross 
moline,  aabley  fi^.  4;?,  is  the  Arms  of  Dr.  Alnwick, 
founder  of  the  Philosophy  School,  Oxford. 

When  the  extremities  curve  very  considerably,  it  is 
termed  reccrdy^  or  anchored.  See  fig"*  43»  ptleM,  three 
Cfoaee^  recercly  voided,  argent,  a  chief  vmiry,  ermine  and 
emuTiet,  the  Arms  of  Verney. 

The  cro«s  ^ory  differs  from  the  moline  in  having 
three  points  at  each  end,  instead  of  two.  The  term 
flory  is  sometimes  applied  to  a  \*ery  different  cross,  being 
plain,  with  ViJlatT-de-lys  at  each  end.  It  may  be  better 
to  call  the  present  cross  paioney  (d  paiendo)  than^ory, 
because,  whatever  name  we  may  assign  to  this  bearing, 
such  a  cross  as  that  last  mentioned  would  necessarily  be 
called  flory,  as  we  shall,  in  our  progress,  have  tjccjision 
to  observe.  But  it  should  rather  be  blazoned,  couped 
and  flory  at  each  end.  Some  make  the  extremities  of 
the  patoncy  cross  more  erect,  and  distingiiish  between 
it  and  the  tiory  cross.  We  give  an  example  of  this 
latter  in  fig  44,  the  Arms  of  Bolton  Priory,  Yorkshire, 
gukf,  a  cross  patoncy,  uair. 

The  cross  paty,  like  the  former,  has  its  name  ftem 
Ihe  breadth  of  its  arms.  It  is  exemplified  in  f\g,  45, 
Ihe  Arms  of  the  See  of  Lichfield  and  Coventry.  Per 
pale,  gTile^  and  argent,  a  cross  potent,  quadrated  in  the 
centre,"  counterchanged,  between  four  crosses  paty^  the 

*  Whea  tb«  emdn  h  fonaed  tllce  a  eircto  the  croii  ia  said  to  b« 
netted  ;  yfhAio.  like  a  wjuarej  quadrattd* 


two  in  the  dexter  pale  or,  those  in  the  sinister  of  the    Blaionry. 
first.     This  cross  is  sometimes  called  formy,  w-*^^^ 

A  cross  of  this  kind  reaching  to  the  circumference  of  firmy, 
the  shield  is  called  a  cross  Jirmy.    Argent,  a  cross  paty 
firmv,  sable,  is  the  Arms  of  the  city  of  Constance.     See 
fig.  46. 

A  cross  terminating  every  way  like  a  cross  paty  is  Crosslet 
called  a  crosslet  paty.     Argent,  a  crosslet  paty.«fl6/c,  is  ^**y- 
the  bearing  of  CrosstalU    See  fig.  47. 

There  are  also  crosses  paty  concave  and  paty  convex. 
Argent,  a  cross  paty  convex,  gules,  is  the  bearing  of 
Wandley  ;  and  gides,  a  cross  paty  concave,  or,  is  that  of 
llonsteiu.  See  figs.  48  and  49.  The  paty  and  other 
crosses  are  sometimes  rebated,  i.  e.  lose  their  angular 
parts. 

The  cross  of  Malta,  little  differing  from  the  cross  Midtew, 
paty^  except  that  the  ends  have  double  points,  is  rarely 
to  be  found  in  English  arms.  It  is  part  of  the  insignia 
of  the  Knights  of  Malta,  whence  it  derives  its  name. 
It  is  found  in  no  English  military  Onler,  except  that  of 
the  Bath,  the  jewel  of  whicli,  in  this  form,  is  given  in 
fig.  50. 

The  cross  aveUane  is  derived  from  avellana,  the  hazel-  AvelUae. 
nut,  w^hich  it  somewhat  resembles. 

The  paternoster  is  a  cross  formed  of  beads.  Patt>rno«ter 

A  cross  is  said  to  be  ^tcky  when  the  lower  Hmb  is  Fitchy. 
sharply  pointed,  as  if  to  stick  (Jixer)  in  the  ground, 
(We  shall  give  an  example  under  the  bend.)  And  it  is 
said  to  he  picked  in  the  foot,  when  a  point  is  added  at  Fitched. 
the  bottom  of  the  lower  limb.  Crosses  borne  as  stan- 
dards in  the  Cnisades,  and  on  other  solemn  occasions, 
were  sometimes  pointed  at  the  end  for  the  purpose  of 
pitching  when  the  army  encamped.  The  traditional 
Arms  of  Edmund  Ironside,  King  of  England,  fig.  51, 
are  or,  a  cross  paty,  fitched  in  the  toot,  a:itre, 

A  cross  is  said  to  be  degraded  when  the  ordinary  is  De^aded. 
boimded  by  steps  {degres}  towards  the  ciR'umfcrence 
of  the  escutcheon,  as  in  fig.  52,  the  Arms  of  Wyntworth, 
argent,  a  crttsslet  degraded,  sable. 

When  the  field  is  covered  with  numerous  little  equi-  Cruiilly. 
distant  crosses,  it  is  said  to  be  cnmlly. 

When  several  charges  are  disposed  in  the  form  of  a  Cws«wiitt» 
cross,  or  when  two  charges  having  length  are  placed 
vertically  and  horizontally,  they  are  said  to  be  placed 
crossrmse* 

The  bend  m  an  ordinary  bounded  by  parallel  lines.  Bend. 
equally  distant  from  the  line  joining  the  dexter  chief 
and  sinister  base.  It  contains  the  fifth  part  of  the 
escutcheon  unchargetl,  and  the  third  charged.  Its  name 
may  be  derived  from  ]i3  bended  position  ;  but,  more  pro- 
bably, firom  the  French  bande,  since  all  its*  diminutives, 
exccjit  the  co*/,  have  names  derived  from  the  same  idea. 
Fig.  5^*  is  the  Arms  of  the  noble  family  of  Howard, 
Duke  of  Norfolk,  hereditary  Earl  Marshal  of  England, 
gides,  a  bend,  ai'gent,  charged  with  an  escutcheon  of 
Scotland  in  the  dexter  chiet;  between  six  crosslets  fitchy 
of  the  second. 

We  scarcely  know  whether  the  bendlet  should  be  con-  Bt-ndlet 

*  The  reMler,  in  the  eoar»e  of  his  Heraldic  itudies,  will  discover 
that  we  have  Iiere  set  down  only  the  pnncipal  oom^s.  To  attempt 
thu  deiicriptioa  of  all  would  be  impossible  in  this  S^say,  and  we 

Soestion  whetlier  thii  has  ever  beun  done,  Juliana  Btmers,  at 
ittMtf  authoTCBa  of  the  Book  of  St.  A/bant,  g^ave  up  tlu:  idea  in  de» 
gpair.  **  Now/'  sayg  ihe,  '*  I  turae  ageyue  to  the  signe  of  the  cro«, 
and  ask  a  question.  How  many  crosses  be  borDu  lu  armys  P  to  the 
wich  c|iiesnonf  imder  a  certem  nownibiirt  I  dare  uuC  antrwere,  for 
CTi^ssis  iNNVMEAAByLL  ate  borne  now  daily." 
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Bidered  a  diminutive  of  the  bend.  Gwillim  is  of  the 
negative  opinion,  despite  its  name  and  general  resem- 
blance. The  reason  why  Heralds  have  hesitated  on  this 
point  is,  that  the  bendlet,  although  occupying  nearly 
tlie  relative  position  of  the  bend,  does  never  exactly 
occupy  it;  the  upper  side  being  in  the  exact  corner 
of  the  escutcheon,  and  passing  through  the  less  point. 
The  bendlet,  according  to  .Gwillim,  whose  authority  we 
follow  on  the  litigated  point  of  the  content  of  the  di- 
minutives of  the  bend,  i^iould  never  occupy  above  one- 
sixth  of  the  field.  Fig.  53  is  the  Arms  of  Lord  Byron, 
argent^  three  bendlets  enhansed,*  guUB. 

An  ordinary  containing  one-half  the  bend  is  called  a 
garter. 

The  fourth  of  the  bend  is  called  a  cotUe^  or  coity  from 
coatUy  a  rib.  This  ordinary  is  generally  found  in  com- 
pany with  the  bend,  one  on  each  side ;  whence  the  name. 
"  When  one  of  these  is  borne  alone,  then  shall  you  term 
it  in  blazon  a  cost ;  but  if  they  be  borne  by  couples  in 
any  coat,  (which  is  never,  saith  Leigh,  but  when  a  bend 
is  placed  between  two  of  them,)  then  you  may  name 
them  cotiaesy^  Also  a  bend  thus  situated  is  said  to  be 
ootised.  See  fig.  54,  the  Arms  of  Fortescue,  azure^  a 
bend  ingrailed,  argent^  cotised,  or. 

The  riband  contains  the  eighth  of  the  bend ;  and  it 
may  be  remarked  concerning  its  name,  that  it  unites  the 
derivations  of  the  bend  and  the  cotise.  Fig.  55  is  bla- 
zoned argent^  a  bend  traverse,  sable.     Name,  Travers. 

When  the  whole  field  consists  of  alternate  spaces  of 
heterogeneous  tincture,  bounded  by  equidistant  lines  in 
the  direction  of  the  bend,  it  is  called  bendy.  See  fig.  56, 
bendy  often,  sable  and  argent^  the  bearing  of  the  Duchy 
of  Ang^ul^me. 

When  the  escutcheon  is  bisected  by  a  line  in  the 
direction  of  the  bend,  it  is  called  per  bendy  or  party  per 
bend.  Anciently,  this  bearing  was  called  lenUdly,  Fig. 
57,  party  per  bend,  embattleid,  argent  and  gules^  is  the 
bearing  of  the  famous  Philosopher  Boyle,  and  of  the 
Earls  of  Shannon,  and  Cork  and  Ossory,  in  Ireland. 

When  a  charge  having  length  lies  in  the  direction  of 
the  bend,  or  when  more  charges  than  one  are  arranged 
in  this  direction,  the  charge  or  charges  are  said  to  be 
bendwise,  or  bendtoays,  or  in  bend.  An  example  will 
occur,  fig.  66, 

When  the  field  is  divided  into  spaces  filled  alternately 
with  heterogeneous  tinctures,  by  lines  in  the  direction  of 
the  pale  and  bend,  it  is  said  to  be  paly  bendy.  Paly  bendy, 
argent  and  azure,  are  the  Arms  of  Bavaria.  See  fig.  58. 

When  lines  drawn  bendwise  and  barwise  enclose 
alternate  spaces  of  metal  and  colour,  the  bearing  is 
termed  barry  bendy.  Gules,  a  fess  barry  bendy,  argent 
and  azure,  is  borne  by  Husberg.     See  fig.  59. 

If  a  line  drawn  from  the  dexter  chief  to  the  fess  point 
meet  another  drawn  through  that  point  fesswise  to  the 
dexter  side  of  the  escutcheon,  the  enclosed  space  forms 
the  ordinary  which  is  called  the  gyron.  We  derive  its 
formation  in  this  manner,  because  when  a  g^^ro/i  is  borne 
by  itself,  it  is  always  made  tlius,  unless  oUierwise  spe- 
cified.     But  every  ordinary  enclosed    by  the  circum- 

*  An  onlinary  is  said  to  be  enhanted  when  it  is  placed  above  its 
proper  position  m  the  escutcheon.  In  the  example  the  lower  side 
of  the  lowest  bendlet  glasses  through  the  fess  point  instead  of  the 
higher.  It  is,  however,  called  a  bendlet,  because  the  side  passes 
exactly  through  this  point.  And  the  other  ordinaries  being  the 
same  in  capacity,  receive  the  same  name.  We  may  odd  that  the 
diminutives  of  the  bend  are  much  controverted, 
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ference  of  the  escutcheon  and  by  two  lines  meeting  in  I 
the  fess  point,  is  called  a  gyron.  Argent^  a  gyron,  gulet^  ^ 
is  the  bearing  of  Gyronell.     Fig.  60. 

Hence  is  derived  the  term  gyronny,  whidh  is  applied  Gj 
where  the  whole  field  is  divided  by  lines  crossing  cadi 
other  in  the  fess  point,  and  the  spaces  filled  with  alter- 
nate tinctures,  not  homogeneous.  It  is  denominated 
firom  the  number  of  spaces  or  pieces.  Gyronny  of  ax 
and  gyronny  of  eight  are  those  in  greatest  requisition ; 
the  word  seems  to  be  derived  d  gyrando,  which  af^Maii 
more  clearly  from  the  gyronny  Uian  the  gyron.  Gfy- 
ronny  is  by  early  armourists  called  contrary  ooned. 
Gyronny  of  six,  azure  and  or,  are  the  Armsof  Ambery; 
of  eight,  or  and  sable,  those  of  Campbell.  See  fig.  61,  tt. 

The  bend  sinister,  although  only  difiering  fitnn  the  Ba 
common  bend  in  its  position,  which  is  from  siiiister  chief  te 
to  dexter  base,  is  considered  by  armourists  as  iC  sepante 
ordinary,  on  accounted  the  difference  in  its  subdivisioiii. 
Gules,  a  bend  sinister,  argent,  is  the  bearing  of  Bu- 
ber.     Fig.  63. 

The  scarp  is  a  diminutiye  containing  one-half  of  the  8a 
bend  i^charpe,  a  scarf,  Fr.  which  it  conaiderably  le- 
sembles.) 

The  biulon,  or  batune,  as  it  is  sonnetimes  Gorrnptfy  Bs 
called,  (basion.  Norm.  Fr.,  a  trund&eon,)  contains  one- 
fourth  of  the  bend  sinister,  but  never  readies  qoife  to 
the  drcumference  of  the  escutcheon.  Of  the  use  of  this 
ordinary  we  shall  speak  in  treating  of  nwnhalling. 
Meantime  an  example  of  it  will  be  foond  in  fig.  64, 
the  Arms  of  the  noble  family  of  Fitzroy,  Bake  of 
Graflon.  Quarterly  first  and  fourth,  qnarteily  agiin, 
first  and  fourth  France,  second  and  third  EngJand, 
second  Scotland,  third  Ireland ;  over  ail  a  tatai 
compony  of  six,  gules  and  argent.  Hie  baston  it  the 
insigne  of  a  marehal ;  two  are  placed  behind  the  du4 
sabU,  tipped  or,  and  they  lie  in  opposite  directions;  the 
sinister  direction  being  no  longer  essential.  Tliis  msj 
be  seen  in  fig.  52f  the  Arms  of  the  Earl  Marshal. 

When  the  escutcheon  is  bisected  by  a  line  in  the  £-  M 
rection  of  the  bend  sinister,  the  coat  is  blazoned  jMrW 
bend  sinister,  or  party  per  bend  sinister.     See  an  cx-*^ 
ample  in  fig.  65,  the  Arms  of  the  Canton  of  Zuridi,  per 
bend  sinister,  argent  and  azure. 

The  expression  in  bend  sinister  is  applied  when  aiy  hta 
charge  having  length  is  disposed  in  this  manner;  ors"* 
when  any  number  of  charges  are  so  arranged.  Fig.  ^ 
the  Arms  of  the  Episcopal  See  of  Winchester,  are  gulss, 
two  keys  endorsed  in  bend,  the  uppermost  argent,  die 
other  or,  and  a  sword  in  bend  sinister,  intefposed  be- 
tween them,  of  the  second,  hilled  of  the  third. 

The  two  bends  in  combination  form  an  0Td]niiy,Girf 
which  is  called  a  saltire,  d  saliendo,  because  it  seems  to^ 
leap  across  the  escutcheon.  The  Arms  of  the  See  of  ^ 
Bath  and  Wells  (fig.  67)  are  azure,  d  saltire  qnaitedy 
quartered,*  or  and  argent.  When  a  saltire  is  cut  ofS* 
by  horizontal  lines  at  chief  and  base,  it  is  called  !»•■* 
metiy. 

Charges  having  length,  placed  in  the  direction  of  the&9i> 
saltire,  are  said  to  lie  in  saltire,  saltirewise,  or  jofiire- 
ways.     Thus  the  Arms  of  the  See  of  Liondon  (fig.  €S) 
are   blazoned    gules,   two  swords   saltirewise,  argestt    i 
hiked  or.     The  same  expression  applies  to  any  number     . 
of  charges  arranged  in  this  direction. 

*  This  expression  applies  to  saltires  and  crosses  when  ihef  M 
hiseded  by  straight  hues  crossing  each  other^  and  the 
spaces  are  filled  with  diffisent  tinctures. 
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A  crosalet  in  saltire  is  called  a  St,  Jylian's  crass. 
i^  Argait,  a  St.  Julian's  cross,  Mable^  are  the  Arras  of 
Julian.  Wheji  the  coal  is  divided  by  Iwo  liiies  iti  the 
flirection  of  the  saltire,  and  the  alternate  spaces  arc 
filled  with  tinctures  not  homogeneous,  it  is  blazoned 
per  saifirf.^  or  2}artif  per  saliire.  Tlie  same  is  some- 
times called  gi/ro/uii/  of  four. 

When  the  field  or  charge  is  divided  by  many  lines 
drawn  saltirewise  into  spaces  filled  with  alternate 
liiictures  not  homogeneous^  it  is  called  lozcngy, 
(lozenffjj  argent  and  guks,  fig.  69,  is  the  Arms  of 
the  Prince  of  Monaco,)  and  each  of  the  compart- 
ments is  termed  a  lozenge,  (laitringm,  from  its  shape,) 
which  is  often  borne  a-s  a  separate  ordinary,  and  is 
always  the  form  of  the  escutcheon  which  contains  the 
bearings  of  nnmarried  females.  The  lozenge  is  not 
limited  to  niiy  particular  capacity.  Edmondson  makes 
the  width  of  the  lozenge  three-quarters  of  its  height; 
but  on  this  authors  differ.  When  a  lozenge  reaches 
every  way  to  the  drcumference  of  the  escutcheon,  it  is 
called  a  grand  iozaige,  or  a  lozenge  throughout.  See 
fig.  70,  the  Arms  of  the  Count  of  Graffcn  Egg ;  gtifef,  a 
grand  lozenge  argent. 

A  lozenge  voided  is  called  a  moicle,  (macv/a,  the 
mesh  of  a  net,  whidi  this  ordinary  exacdy  resembles.) 
But  Edmondson  says,  **  according  to  the  sentiments  of 
ali  authors,  it  should  be  an  exact  square.'*  Who  these 
authors  are  it  is  uf^t  so  easy  to  specify.  See  fig.  71,  the 
Arms  of  the  city  of  Rouen,  gules,  nine  mascles,  three, 
three,  and  three,  or.  Lozengy  voidtc!  is  called  mas- 
cally, 

A  fret  is  a  mascle  interlaced  with  a  saltire.  The  term 
eeems  to  be  derived  from  frelm^  the  ordinary  repre- 
senting sticks  fupporit'd  by  each  other.  See  fig.  12, 
argent,  a  fret,  mbk^  the  Arms  of  Vernon.  Sometimes 
we  find  a  fret  oi^  eight  pieces. 

When  tl»e  field  or  charge  is  covered  with  ben  diets 
dexter  and  sinister  interhiced  at  equal  distances,  afler 
the  manner  of  the  fret,  but  exceeding  eight  pieces^  the 
bearing  is  called  frctti/.  Fig.  73,  argent,  fretty*  azure, 
is  tlie  bearing  of  De  Monticr  Aullier.  It  is  astonishing 
thatelymologists  should  here  liave  thought  of  the  freiiing 
of  water  over  the  stones  of  a  brook.  The  derivation  is 
obviously  from  the/rd,  and  its  etymology  ultimately  the 
same.  When  charges  apjjear  between  the  frets,  tlie 
bearing  is  called  diaper. 

Charges  alternately  crossing  each  other  arc  said  to 
be  fretted.  Azure,  three  troutHyr£/^<*(f  in  triangle,  teste- 
Ma-queue,  argrni,  are  the  Arms  of  Troutbcck,  quartered 
by  the  Talbots  of  GraHon.     See  them,  fig.  74. 

The  lozenge  somewhat  elongated  takes  the  name  of 
^  fimljTomfusce^  the  old  Norman  word  for  a  spindle, 
which  iti  form  resembles.  Azure,  five  fusils  in  fcss,  or, 
arc  the  Arms  of  the  Abbey  of  Salley.     Fig.  75. 

When  a  shield  or  charge  is  di\ided  into  fvisils  of 
two  tinctures  alternately,  it  is  called  fusiUy,  and 
further  denominated  from  the  direction  of  the  fusils* 
If  they  lie  palcwise»  it  i.^  caWed  fisilli^  only;  if  barwise, 
fmiily  harrT/  ;  if  bendwise,/wsi7/i/  bcndj/,  Fusilly  and 
ennine  on  a  chief  of  the  first,  three  lilies  urgent^  is 
the  Arms  of  Magilalcn  College,  Oxford.    Fig.  7t>. 

The  lozenge  pierced  is  culled  a  rmtre.  See  fig.  77, 
ainre,  three  rnsires,  argent,  the  Arms  of  Lebaret. 

The  chevron  may  be  considered  as  the  progeny  of 
the  saltire,  aii  consisting  of  the  lower  half  of  that  ordi- 
nary brought  tonpoiut  on  the  upper  side.  Some  assign 
In  til  is  ordinary  one-fifth,  and  some  one-third »  of  the 
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escutcheon.  The  latter  may  always  be  assumed  when 
the  ordinary  is  charged.  Chevron,  in  French,  §ignifies 
the  support  of  a  slanting  roof  formed  by  one  rafier 
lying  against  the  olher,  which  is  precisely  the  shape  of 
the  ordinary.  The  chevron  is  always  shaded  on  the  two 
lower  sides,  not  on  one  lower  and  one  upper.  Many 
examples  of  this  ordinary  will  occur  as  we  proceed. 

Concerning  the  locality  of  this  ordinary,  great  is  the 
contest  among  armorist^;.  The  grave  and  decorous 
Gwillim*  is  excited  to  almost  unbecoming  warmth  by 
those  "common  disorderers  of  these  tokens  of  honour,** 
•*the  common  painters,"  who  have  ventured  to  depress 
the  vertex  of  the  chevron  from  the  middle  chief  to  the 
honour  point.  But  notwithstanding  tliis  venerable 
authority,  the  practice  of  Heralds  has  been  to  follow  this 
corrupt  example.  Yet  is  the  chewon  found  in  various 
situations.  Sometimes  a  fess  ocxrurs  between  two  of 
I  hem.  Sometimes  it  stands  on  one  side  of  the  escut- 
cheon,  in  which  case  it  is  called  four/jy,  and  denominated 
from  the  side*  Or,  a  chevron  tourny,  sinister,  trifles,  is 
the  bearing  of  Tonrnay,  see  ^.  78 :  the  same  bearing 
is  sometimes  called  a  chevron  couched,  counter-turned^  or 
counter-pointed.  Sometimes  we  find  them  intertaced,  or 
braced,  as  in  the  Arms  of  Fitzhugh»  fig.  19^  azure^  three 
chevrons  interlaced,  a  chief,  or.  The  chevron  is  beside 
subject  to  con  ping  and  voiding,  and  to  an  operation 
called  remoinng^  which  will  be  better  understood  by  a 
representation  than  a  definition.  Sec  fig.  80,  a  chevron 
removedj  a  chief,  argent,  the  Arms  of  W^olfsthall, 
Another  form  of  this  ordinary  is  called  dehntsed,  or 
fracti'd.  See  fig.  81,  azure,  a  chevron  debrused, 
argent f  name,  Winlerfall.  Fig.  62  presents  a  form  which 
is  also  called  a  chevron  removed.  Perhaps  it  would  be 
more  correct  to  call  it  removed  one  joint.  When  the 
middle  part  of  the  chevron  is  wholly  taken  away,  it  is 
said  to  be  diitjointtd.  See  fig,  83,  gules,  a  chewon 
disjointed,  or,  name.  Discord. 

An    ordinary  containing    one-lialf  the   chevron,  but  Cheirroael. 
having  the  same  shape,  is  called  a  chevroneL  The  Arms 
of  Clare  (fig.  Si)  are  or,  three  chevronels,  gules. 

An  ordinary  containing  one-quarter  of  the  chevron 
is  called  a  coi/pk  close,  which  always  is  found  in  com- 
pany with  the  chevron,  one  on  each  side,  which  in 
that  case  is  said  to  be  cotised,  Edmondson,  however, 
calls  all  diminutives  of  the  chevron  chevronels,  and 
only  applies  the  term  couple-close  when  the  ordinaries 
are  placed  in  pairs  ;  but  in  tliis  he  is  not  generally  fol- 
lowed. 

When  the  escutcheon  is  parted  by  two  lines  in   tlie  : 
direction  of  the  chevTon,  meeting  in  or  a  little  above  ' 
the  fess  point,  the  coat  is  said  to  be  per  chevron^  or  party 
per  chevron.     Party  per  chevron,  mble  and  argent,  are 
the  Arms  of  Aston.     See  fig.  85. 

When  the  field  or  charge  is  divided  into  parallel  Chevronny. 
spaces  ill  the  form  of  chevTons^  occupied  with  alternate 
metal,  iS:c.  not  homogeneous,  such  bearing  is  called 
cAfrro7t7iy,  and  is  further  denominated  frouj  the  mmd^er 
of  it^  pieces,  as  paly,  barry,  &:.  Chcvronny  of  eight, 
argent  and  vert,  is  the  bearing  of  Che\ronney.  Fig.  b6. 

When  charges  assume  the  form  of  the  chevron,  they  i 
are  said  to  be  placed  iti  checron^  rhevronwise,  or  chevron- 
ways.     Argent,  a  heart,  gules,  pierced  by  two  swords 
the  won  wise,  azure,  is  the  liearing  of  Pearson.    Fig.  87» 

W^hen  the  bends  and  pale  terminate  where  they  meet, 
they  form  the  ordinary  called  the  pali,  from  its  resem- 
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blance  to  the  pallium  of  patriarchs  and  archbishops. 
Some  call  it  the  pairlc,  from  the  French,  after  the  Latin 
pergtUa.  And  it  may  be  well  to  distinguish  it  irom  the 
actual  pall,  which,  as  we  shall  have  occasion  to  observe, 
sometimes  occurs  in  coot-armour.  Fig.  88,  or^  a  pairle, 
gules^  is  the  Arms  of  Pauling. 

We  may  here  conveniently  notice  the  ordinary  called 
the  pile,  which  is  commonly  enclosed  by  two  lines  drawn 
from  the  upper  side  of  the  escutcheon  meeting  in  a  point ; 
and  this  we  ought  to  do  in  this  place  according  to  the 
opinion  of  those  who  consider  it  the  natural  oifepring  of 
the  saltire,  as  being  the  space  enclosed  in  chief  by  the 
boundary  lines  of  that  ordinary.  To  this  opinion,  how- 
ever, we  do  not  subscribe ;  as  the  pile  always  reaches 
below  the  fess  point,  while  the  point  of  intersection  of 
the  upper  lines  of  the  saltire  fells  always  above  it.  Be- 
aide  which  circumstiuice  the  position  itself  of  the  pile 
varies  in  a  nmnner  to  destroy  all  analogy  between  it 
and  the  saltire,  or  rather  the  space  in  chief  of  the  saltire. 
We  prefer,  therefore,  to  consider  it  an  independent 
ordinary.  It  seems  singular  that  its  etymology  should 
ever  have  been  questioned.  It  is  so  exacUy  a  represen- 
tation of  a  pile  on  which  bridges,  &c.  are  built,  that 
nothing  can  be  more  so.  Fig.  89,  the  Arms  of  Chandos, 
are  argent,  a  pile,  gules. 

*'When  there  is  but  one  pile  in  the  field  it  must 
contain  the  third  part  (of  the  escutcheon)  at  the  chief.'** 
Such  is  Gwillim's  rule.  But.practice  does  not  univer- 
sally confirm  it. .  When  several  piles  are  borne  in  one 
coat,  they  must  converge  towards  the  base,  unless  other- 
wise specified.  See  fig.  90,  argent,  three  piles,  gitlet, 
for  Gildsbrough.  Fig.  91  is  blazoned,  argent,  a  triple 
pile  in  base  per  bend  sinister,  vert,  flory,  table. 

When  the  shield  is  parted  by  zig-zag  lines  into  more 
than  three  spaces,  the  bearing  is  said  to  be  pify.  This 
is  a  very  uncommon  bearing.  It  is  called  harry  pily,  or 
bendy  pily,  when  in  direction  of  the  bar  or  bend; 
but  when  in  direction  of  the  pale,  ptiy  only.  But  when 
there  are  only  three  spaces  or  pieces,  it  is  called  party 
per  pile ;  and  the  words  traverse,  inverse,  per  bend,  &c. 
arc  added,  according  to  the  position  of  the  lines.  Per 
pile  traverse,  argent  and  gules,  are  the  Arms  of  Rathlow. 
Fig.  92.  Per  pile  inverse,  or,  gules,  and  sable,  those  of 
Meinstorff.     Fig.  93. 

When  several  small  charges  are  arranged  in  the  form 
of  an  inverted  pyramid,  or  when  charges  having  length 
meet  in  the  base  and  widen  at  the  chief,  they  are  said  to 
be  borne  in  pile,  pileways,  or  pilewise.  When  three 
charges  alone  are  borne,  and  no  specification  is  made, 
they  are  always  understood  to  be  borne  pilewise. 

We  have  now  discharged  the  consideration  of  the 
great  ordinaries,  and  those  which  are  either  their  dimi- 
nutives or  derivatives.  The  next  object  which  appears 
to  claim  our  attention  is  the  hordure  or  border,  whose 
name  sufficienUy  conveys  its  description.  It  occupies 
one-fiflh  of  the  escutcheon.  Edmondson  and  some  other 
writers  of  authority  do  not  allow  the  bordure  to  be 
shaded,  which  would  deprive  it  of  the  nature  of  an  or- 
dinary altogether,  which  is  a  charge,  and  reduce  it  to  a 
mere  division  of  the  shield.  But  as  it  is  generally  re- 
garded as  an  ordinary,  it  ought,  on  that  account,  to  be 
shaded.  The  bordure,  if  of  fur,  formerly  was  blazoned 
"  perflew  of  ermine,  ermines,  &c."  or  whatever  the  fiir 
might  happen  to  be  ;  if  charged  with  beasts,  it  was  bla- 
zoned "  enurny  {en  orne,  Fr.)  of  lions,    &c ;"   if  with 
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birds,  **enaluron,  {en  orle,  Fr.  in  a  border^  of  Wt 
eagles,  &c. ;"  if  of  plants,  verdoy,  of  roses,  &c  ;  and  if  of  ^^ 
otlier  inanimate  objects, "  enioyry  {eniourS,  surrounded) 
of  crosslets,"  &c.  But  these  useless  distiBCtioBa  hatie 
now  given  way  to  the  usual  mode  of  blaaonry.  Whtn 
the  bordure  is  simply  adumbrated,  the  arms  mast  be 
blazoned  os  in  fig.  94,  the  Arms  of  Magdeburg;  pcrisB, 
vert  and  argent,  each  imbordured. 

A  border  running  parallel  with  the  sides  of  the  flseoi-  tm 
cheon,  containing  alxHit  one-quarter  of  the  bordnre,  b 
called  a  tressure.  It  is  generally  double,  and  aooie- 
Umes  triple,  and  it  is  most  usually ^ory-ooiffltfc^^op|f, 
f.  e.  ornamented  with  Jieurs-de-lytf*  alternately  ainii|td 
in  opposite  directions.  This  bearing  makes  a  partof  Ihe 
Arms  of  Scotland,  and,  &s  it  is  pretended,  was  a  pmeat 
of  honour  from  Charlemagne  to  Achaius,  then  King  cf 
that  Countr}'.  Several  Scottish  coats  have  the  tusiiiR, 
particularly  tiiat  of  the  Royal  House  Cff  Btuart,  whidh 
occurs  in  fig.  93 :  or,  a  fess  cheeky,  argent  and  utmt, 
within  a  double  tressure,  fbry-counterflOTy,  gules. 

We  do  not  here  mention  the  orle,  which  some  cos- 
sider  a  diminutive  of  the  bordure,  because  we  ratlicr 
regard  it  us  referable  to  the  iuescutOhcon,  -which  w«  sfaaU 
presently  notice. 

A  subordinate,  but  strictly  independent,  ordinsiy  is  Had 
the^ancA,  which  is  contained  by  the  etrcumftrenee  of 
a  semicircle  and  the  side  of  the  escutchcoo.    Tiro  of 
these  are  always  borne  together.     They  hste  dimisa- 
tives  contained  by  ellipses  of  different  eoeentricity  and 
respectively  coWed  Jlasques  and  voidert ;  ^it  eoDoendiig  Flop 
these  armorists  are   not  agreed,    some    making  ^**d^ 
flaaque  tiie  principal  ordinary,  and  the  flaaeh  the  deri- 
vative.   The  distinction,  however,  is  now  obsolete,  and 
all  figures  of  this  kind  are  known  by  the  ooDunon^am 
offlanch.  Or,  two  fianches,  gules,  were  the  ArnmiilMar 
croll  Priory,  Cumberland.     Fig.  96. 

An  escutcheon  placed  upon  the  fess  point  is  caDcd  an  ^^ 
inescutcheonA  **  This  ordinary  contained!  the  fifUi  pwl  '^ 
of  the  field,"  saith  Leigh, "  but  his  demonstratkNi  de- 
notetii  the  third  part."  So  observes  Gwillim ;  and  per- 
haps the  Ixjst  way  of  reconciling  this  contradiction  will 
be  to  allow  this  ordinary,  like  some  others,  the  thiid 
part  when  charged,  and  the  fifth  part  otherwise.  It  is 
evident  that  this  ordinary  must  not  encroach  too  mndi 
on  the  escutcheon,  as  then  the  remainder  would  bceone 
a  bordure.  Some  Heralds  call  all  escutcheons  borne  tt 
arms  inescutcheons ;  but  the  ancient  practice  was  cer- 
tainly to  restrict  this  term  to  an  escutcheon  borne  on  Ac 
fess  ])oint. 

An  inescutcheon  voided  is  called  an  ode^  (onite,  ^^ 
Latin,  little  Ixirdcr,)  which  contains  the  half  ofaboidute. 
An  orle  is  sometimes  borne  double,  or  triple,  that  is, 
one  or  more  orles  >\  itliin  another.  Gules,  an  orle,  argeid^ 
is  the  Arms  of  the  family  of  Baliol ;  hence  of  &lk)l 
College,  Oxford.     Fig.  97. 

Charges  disposed  in  the  form  of  an  orle,  are  said  to 
be  in  orle. 

These  are  the  l)earings  usually  comprehended  under 
the  name  of  ordinaries.  To  these  may  be  added  the 
file,  lambeau,  or  label,  (by  which  last  name  it  is  mort 

*  The  flcurHle-ftft  is  a  bearing:  w  well  known,  as  acarcvly  to  xMCd 
description.  Yet  we  shuuld  nut  have  deviated  from  our  unlerly  ar- 
raiigeinent  by  introducing  it  in  this  place,  except  from  neoeantf* 
The  tressure  has  every  rij^ht  to  U^  considered  a  variety  of  the  bav> 
dure;  and  ihe Jleur-de^ift  is  its  u«ual  companion. 

f  Of  whatever  form  tho  escutcheon  is,  the  inescutdMon  gmerwBf 
follows  it. 
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commtMily  blaTmieH^)  a  fi{*iire  consisting  of  one  piece 

reaching"  acn>?^s  the  shield,  and  several  at  ri|i;ht  lines 
to  f^  which  nre  called  points.  This  fif^iire  is  by  fsome 
writers  excluded  from  the  honours  ot*  an  ordinan,  and 
consi<lered  only  us  u  fttniily  dtHtiucttoii.  But  Owillim 
has  prt»fluced  several  coftts  in  which  it  is  undoubtedly  a 
bearing:;  a«forexnmp!e,  fij?.  98/lhnt  of  Lij'kirk^or,  three 
labels,  hnrwise,  ^'^(f/f.*,  the  first  of"  <^ve  points,  the  second 
of  four,  and  the  third  of  three.  The  abatements  we  re- 
Bcnre  to  the  di\i!iion  on  marshal Hnpf.  We  shall  now 
advance  to  the  discuss  ion  of  those  bearincfs  whiclt  are 
called  common  charges,  first  briefly  noticing  those  known 
by  the  name  of  Roitndek  and  Giitfvs. 

A  roundel  is  u  circle,  fnipposed  to  be  emblematic  of  a 
blow  sustained  in  the  shield,  ForeigTi  Heralds  call  all 
roundels  indiscnminately  toitrhavr^  but  this  name  in 
English  Heraldry  is  restricted  lo  the  red  round eL  The 
roundels  are  denominated  ns  folUiwa : 

Gtdd.  Bezant,  from  Byzantinus,  (jc.  nummuM,^  the 
gT>ld  coin  of  Byzantium. 

White,     Plate,  from  the  Spnnish  plala^  silver. 

Red,     Touriemt,  Fr.  u  kind  of  cake,* 

Blue.     Hvri,  a  flower  of  a  bine  colour. 

Green.     Pomme,  Fr.  an  npple. 

Black.  Pellet,  Ogress,  or  Gumtone,  The  firet  of 
these  terms  h  mi»Mt  in  use. 

Purple.  Gvfpe,  which  some  (n  Dm  placefy  derive 
fifom  the  verb  to  ^nfp. 

The  orange-coloured  roundel  naturally  takes  the 
name  of  that  fruit ;  and  the  **  sau*^iine"  ia  termed  g^/re, 
ittmi  ^trttse,  Fr.  a  mass  of  heated  metal ;  it  represents 
Q  heated  cannon  balL  The  last  two  are  very  rarely 
used. 

The  above  names  are  always  employed  by  Englifth 
Heralds,  who  never  blazon  **  a  roundel  or,**  &c.  but 
alwti3r»,  **a  bezant,"  &c. ;  except  only  in  counter- 
cfaan^es,  where  this  mode  of  blazon  would  be  awkward 
and  prolix.  Thu*i  the  Arm*?  of  Abtot,  Earl  of  Worces- 
ter in  William  Hufus's  time,  fig".  99,  are,  according 
to  Gwilltm,  **  per  pale,  or  and  gttles,  three  roundels 
connterchanged,"  And  where  the  roundel  is  of  turgor  of 
equal  tinctures;  as,  a  roundel  crmfne, a  ronndel  cheeky, 
&c.  Some  represent  the  l>ezant  and  plate  flat,  and  the 
other  roundels  spherioil.  Btit  im  the  lower  roundel 
in  this  coat  must  partake  of  gold  and  red,  in  order  that 
the  three  may  bearrangetl  pilewise,  (see  under  pilewise^} 
it  is  obvious  that  this  rule  must  be  violateil  here. 

A  roundel  barry  wavy  of  six,  argent  and  azure^  is 
called  ayoM?rffli/i,  of  which  natural  object  it  is  a  rude 
representation.  This  roundel  is  always  represented  flat. 
When  the  field  or  charge  is  strewed  with  equidistant 
roundels,  it  is  said  to  be  hezanty^  plftiy,  pommetly, 
hvrty^  peUetty,  semy  of  tortemii',  serny  of  got  pes,  semy  <f 
ortmgcM^  9€fny  of  guzes^  according  to  the  nature  of  the 
TOundeK 

€MiiM  are  devices  resembling^  drops,  from  gmdiet 
Fr.  a  drop.  They  are  most  generally  borne  at  equal 
distances,  scattered  over  the  whole  shield  or  charge, 
which  thence  is  said  to  be  gntty,  with  the  following  dis^ 
ti  notions. 


•  It  is  said  that  a  Spanish  Prince,  bi«iiig  about  to  engage  the 
ICoon},  encouTagvd  his  men  to  vat  a  quautity  of  cakes^  by  telling 
tliem^  that  as  many  cakes  aa  each  man  ate,  so  ratiiiy  Moors  he  would 
kill  m  the  battle,  Aft«r  th«  victury,  tlie  various  Chiefs,  io  memoTy 
of  the  occurrence,  astsumed  in  their  beariugi  as  many  cakifs  as  tliey 
had  respectively  e^^tea.  Thia  traditinjo  is  applied  to  explain  the  frti- 
qufiucy  uf  tyuiteaux  ia  the  onns  qH  the  Aatklusiiia  nobilit  j. 


D  R  T. 

If  the  dropi  be  of  gold,  the  object  is  denomijiated  ^mity  d'or*  BlftianrY* 

white*  ,••••... . ... ,-..-  ,tffait,         .  j^  ^ 

fed «. .**#«•.•.«■..* tie  iarfff,         ~    ^ 

bhie. •••••••it«t.*«.  d^lurmtu 

black .».,.«•■•««•.••»**,•  *d*  ptiir, 

gfctn  .  • •»«.»».*«*%•«  tttAttiie  d'a/ive* 

An  illustrative  example  will  be  found  in  fig,  100,  the 
Arms  of  ihe  Penitents  of  Sl  Francis,  mble^  g-utty  d'eau, 
in  chief  a  dove  with  wings  expansed  descending,  argeuL 

Next  to  the  ortlinaries  come  to  be  ct)nsidered  the  com-  Cosihott 
mon  charges,  under  which  name  is  comprcJK?ndcd  every  tiLiuoM* 
oilier  s]K'cjes  of  diarge*     We  shall  clasks  them  into  anl* 
mate  and  iuBiiimute. 

1.  Animute  charges  are  L  celestial ;  2.  terrestrial ;  3,  Amm&te* 
cliimerical.  All  animate  charges  are  representetl  moving 
towards  the  dexter  side  of  the  escutcheon,  unless  othei^ 
wise  s|>ecified  ;  if  they  respect  the  sinister  side,  tliey  are 
said  to  lie  coutourny. 

1.  Celcf^tiul  animate  charges  are  angels  and  cheru-  CelettiaL 
bitn.     The  \idgar  repre^ntxition  of  an  angel,  an  human 
figure  with  wings,  is  too  well  known  to  make  any  parti- 
cularizing necessary. 

A  cherub  is  an  infant  face  between  two  or  more  wings. 
Fig.  101,  gflWe,  a  che^i'on  between  three  cherubim,  or^  ift 
the  bearing  of  Chal loner. 

2,  There  are  some  terms  which  indifferently  apply  to  TcrrestmL 
all  kinds  of  terrestrial  creatures ;  such  as  covped,  where 

the  charge  is  abruptly  terminated  in  a  straight  line;  an 
expression  whicli  we  have  already  seen  applied  to  ordi- 
naries ;  erased,  where  the  charge  terminates  in  three 
parts;  dany,  where  the  couped  upper  half  of  the  crea^ 
ture  is  represented ;  gardani,  when  the  full  face  is  exhi- 
bitetl ;  regardant,  when  turned  back  over  the  shoulders. 

The   human    figure,  as  might  be  expectetl,  enters  Man. 
largely  into  Heraldry ;  not,  however,  so  technically,  aa 
to  render  it  necessary  to  give  many  examples,     Man  is 
said  to  be  crined  of  the  colour  of  hii^  hair. 

The  most  remarkable  human  figure  which  is  the  strict 
property  of  Heraldry,  is  what  is  called  a  Premier  John^ 
viz,  a  Patriarch  seated,  bearing  in  his  mouth  a  drawa 
sword  fesswise,  his  dexter  hand  erect,  the  fourth  and 
fifth  finger  bent ;  his  sinister  holding  a  book  expansed,* 
Azure,  a  Prester  John,prap(T,  are  the  Arms  of  the  See 
of  Chichester.  Fig.  1 02.  The  Prester  J  ohn  appears  to 
be  tlie  Evangelist  John,  who  calls  himself,  a:«t'  cfox»/»'» 
in  his  tw^o  last  EpMes,  o  wp^afimepo^ ;  and  the  sword  Is 
the  representation  oF  '*  the  sword  of  the  Spirit,  which  Is 
the  word  of  Uod." 

A  human  arm  bent  back  is  said  to  be  emhowed  whca 
the  elbow  is  lo  the  dexter  side ;  when  to  the  siuister, 
counter  embowed;  a  hand  extended,  with  the  palm  pre» 
sented,  apaumy.  If  armed,  tfic  arm  is  called  vambraced, 
{avatd-brm.) 

Fig.  103  presents  a  bearing  somewhat  fantastical 
which  is  blazoned  thus:  gules,  three  legs  armed,  proper, 
conjoiucxi  in  fess  at  the  upper  part  of  the  tiiigb,  flexed 
in  triangle,  garnished  and  spurred,  or.  This  is  the  bear- 
iog  of  the  Isle  of  Man. 

Beasts  are  said  to  be  pasnant  when  represented  aa  Bcasti, 
passing  or  walking  by  ;  rampant,  when  rearing;  salianU 
when  springing  forward;  ntjant,  when  silting;  statant^ 
wheu  standing;  current,  when nmning;  C0McAo«^,twheil 

•  No  Heraldic  fi^^ufe  is  ratrre  variously  represented  than  thsPrei- 
ter  John.  Our  reprfscattttieni  is  token  froto  an  authoritative  draw 
iii|^  in  the  ColU'g*  of  AntiN. 

+  BcaMn  of  prey  ore  said  to  ho  ci>»rhant;  beajli  of  chaat, /<i*/i^«<. 
Ihe  sam«  diubiiction  olitaitii  nrtrpectively  b«rtween  the  ternw  niiioM 
and  Mprin^iM^f  pusiant  aud  irippin0„  LioDS  feeding  an>  rafim,  •• 
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Henldry.  lying ;  dormdfd,  whfetl  sleeping ;  mucent,  when  riirittg 
K^f^^^^^mmm^  out  t)f  the  midst  of  any  ordinary,  &c. ;  iuuanty  when 
frbm  the  top  olr  bottom.  The  lion  on  the  crown  of  Soot- 
land,  in  a  sejant  gardant  position,  is  said  to  be  ani». 
(seated.)  They  are  called  dismembered^  when  their 
heads,  tails,  and  feet  are  separated  from  their  bodies. 
When  rampant  in  opposite  directions,  front  to  front,  they 
are  termed  combatant;  when  back  to  back,  addonjf. 
When  two  animals  are  represented  side  to  side,  as  in 
fig.  104,  but  moving  in  opposite  directions,  they  are  said 
to  be  couniertripping,  counierpassant,  coiintenaliant^ 
&c.  as  the  case  may  happen.  The  example  is  blazoned, 
sable,  two  hinds,  countertripping,  argent.  Beasts  are 
also  called  debruised,  when  a  charge  is  placed  over  them. 
They  are  said  to  be  armed  and  larigued  of  the  colour  of 
their  claws  and  tongue  ;*  queued,  of  their  tails ;  ungided, 
of  their  hoofs ;  armed,  of  their  horns,  except  deer,  which 
are  attired.  When  the  head  only  is  presented  without 
any  part  of  the  neck,  it  is  said  to  be  cabosxed.  (cabepa, 
Span,  head.)  Fig.  105,  the  Arms  of  Mackenzie,  are 
azure,  a  stag's  head  cabossed,  or. 

A  deer  statant  gardant  is  said  to  be  a/  gaze. 

Lions  are  said  to  be  coward,  when  the  tail  is  brought 
down  between  the  legs ;  defamed,  when  the  tail  is  alto- 
gether taken  away ;  baillony,  when  they  bear  a  baston 
in  the  mouth.  If  more  than  one  appear  in  a  coat, 
they  are  called  lionceU;  but  this  distinction  is  now  little 
observed.  The  whole  foreleg  of  the  lion  is  called  a 
gamb.  (jambe,  leg,  Fr.)  If  the  lower  joint  only  be 
represented,  it  is  called  a  paw. 

An  extraordinary  bearing  is  noticed  by  Gwillim, 
(chap.  XV.  sec.  3.)  which  we  have  copied,  fig.  106.  It 
is  thus  blazoned  by  him ;  "  the  field  is  Mars,  (gules,)  a 
iricorporated  lion,  issuing  out  of  the  three  comers  of  the 
escutcheon,  all  meeting  under  one  head  in  the  fess  point, 
sol,  (or,)  armed  and  langued,  Jupiter  (az.)**  For  whose 
Arms  this  blazon  is  intended,  we  are  not  informed.  Ed- 
mund, Earl  of  Lancaster,  brother  of  Edward  I.,  and  one 
of  the  ancestors  of  the  Earl  of  Totness  in  Gwillim's  time, 
is  mentioned  by  him  as  bearing  Arms  not  very  dissimilar 
from  these. 

A  holy  lamb  is  a  lamb  passant,  proper,  his  head  sur- 
rounded with  a  glory,  or,  and  supporting  in  his  sinister 
ungiile  a  staff,  argent,  ending  in  a  cross,  ensigncd  with 
a  flag  of  the  third,  charged  with  a  cross,  gules.  The 
Arms  of  the  Middle  Temple,  London,  are  argent,  on  a 
cross  of  England,  a  holy  lamb.  Fig.  107. 
Bird*.  Birds  are  said  to  be  memberedofihe  colour  of  their  bills 

and  talons,  except  they  be  of  prey,  when  they  are  said  to 
be  armed.  And  their  bills  and  talons  are  called  mcm- 
bers.  Their  wings  are  displayed,  when  open;  erect, 
when  extending  upwards ;  inverted,  when  downwards ; 
close,  when  closed.  When  the  wings  are  displayed,  and 
the  bird's  body  lies  in  fess  or  bend,  it  is  said  to  be  volant 
in  fess  or  bend.  So  argent,  a  heron  volant  in  fess,  azure, 
between  three  escallops  sabk,  is  the  bearing  of  Heron- 
don.  Fig.  108.  The  swan  and  other  heavy  birds,  open- 
ing their  wings  to  fly,  are  termed  rousant.  When  they 
look  behind  them,  they,  as  well  as  bea§ts,  are  called 
regirdant. 

Binls  are  sometimes  displayed,  which  is  a  kind  of 
bearing  better  explained  by  an  example  than  by  any  de- 
finition. Our  example  shall  be  the  Arms  of  Uie  town  of 
Bedford,  fig.  109,  argent,  an    eagle  displayed,   wings 

•  Lions  are  always  armed  and  langued  ytf/e«,  except  the  field  or 
Charge  be  su/e$;  in  which  case  azure  is  substituted.  And  all  beaitt 
•luie  am  armed  ^uia,  aad  vice  vend. 


inserted,  azure^  ensigned  with  a  triple  tower  of  the  B 
first  V- 

Sometimes  Heraldry  superadds  to  Nature,  as  in  the 
escutcheon  of  Russia,  fig.  110.  Or,  an  eagle  with  two 
heads  displayed,  sable,  each  ducally  crowned  of  the 
field,  the  whole  imperially  crowned,  beaked  and  mem* 
bered,  gules.  In  the  dexter  foot  a  sceptre  erect,  in  Che 
sinister  a  mound  proper,  on  the  breast  an  escutchcoa, 
gtiles,  charged  with  a  cavalier  slaying  a  dragon,  argetim 
A  peacock  with  his  tail  displayed  is  said  to  be  ui  A» 
pride,  and  a  pelican  feeding  her  young  is  in  her  pid§. 
The  cock  is  said  to  be  crested  of  the  colour  of  his  eoml^ 
and  jollopped  of  that  of  his  wattles.  The  Cornish  choMgfi 
is  represented  as  a  raven  membered  and  beaked,  gula. 

If  the  word  bird  alone  be  used  in  blazon,  thefim 
must  be  that  of  a  blackbird ;  but  the  colour  as  blanned* 
l£  more  eagles  than  one  appear  in  the  shield,  they  am 
properly  called  eaglets.  But  this  minutia  is  often  onf- 
looked.  Two  wings  conjoined,  inverted,  are  said  to  be 
in  lure.  See  the  Arms  of  Seymour,  fig.  111,  azwt^ 
two  wings  conjoined  in  lure,  or. 

When  three  ostrich  feathers  are  borne  together,  Ihey 
are  called  a  plume  ;  if  they  exceed  three,  they  must  be 
blazoned  a  plume  of  fuUhers.  Rows  of  feathen  aie 
called  heights;  or  they  may  be  blazoned  a  dmAU, 
triple,  Sfc.  plume. 

Aswan's  head  should  always  be  blazoned  a  4KWiiV 
neck;  a  mode  of  expression  never  applied  to  any  other 
bird. 

The  cassowary  is  Heraldically  termed  an  omv.  ^^ 

Fishes,  when  in  pale,  are  said  to  be  Amirtaiii  ;  when 
in  fess,  naiant  When  a  whale  or  dolphin  is  borne,  it 
is  necessary  to  particularize  whether  it  is  embawedata* 
tended.  Azure,  9k  dolphin  embowed,  hauriant,  or,  ii  a 
coat  always  borne  quarterly  with  the  Arms  of  Fnaet, 
by  the  Dauphin.  It  will  be  found  in  fig.  112.  Gwki, 
three  bars,  wavy,  or;  in  chief,  three  escallops  of  these- 
cond,  over  all  a  dolphin,  crzure,  are  the  Arms  of  the 
of  Poole.     Fig.  113. 

Other  fishes  are  sometimes  embowed,  when  two 
in  the  escutcheon.  If  they  turn  towards  each  other,  tbej 
are  said  to  be  respecting  ;  if  in  an  opposite  direction,  at 
dorsed.  The  Arms  of  Colston  are,  argent,  an  anchor  io 
pale,  inverted,  the  flukes  in  the  mouths  of  two  dolpbiv 
respecting,  sable.  Fig.  114.  Cri/2et,  two  pikes  haurttDt,ei- 
dorsed,  or,  are  the  Arms  of  the  dominion  of  Phiert  Ihej 
are  ensigned  with  the  crown  of  Wurtemberg.  Fig.  IW« 

Serpents,  and  animals  of  the  genus  anguis  gamXtj^  ^^C" 
are  said  to  be  nowed,  when  they  are  repeatedly  Cwiited 
in  knots. 

S.  Chimerical  figures,  or  monsters,  are  n8aettypR"2|!! 
posterous  combinations  of  real  animals.  ^'* 

Those  compounded  witli  the  human  fiinn  are,  the 
Sagittary,  the  Man-tiger,  the  Sphinx,  the  Uaipyi  the 
Triton,  and  the  Mermaid. 

The  Sagittary  is  well  known  as  the  representetioa  of 
the  zodiacal  sign  of  that  name.  It  represents  a  Cenlnff, 
or  creature  of  which  the  upper  half  is  human,  and  the 
lower  the  body  of  a  horse,  holding  an  arrow  on  a  bended 
bow.  The  instance  which  we  shall  select  is  rather  ca- 
rious, being  the  Arms  of  Stephen,  King  of  Englandi 
adopted  by  him  in  consequence  of  his  landing  in  En^ 
land  when  the  sun  was  in  the  sign  Sagittarius.  He 
changed  the  heads  of  the  leopards  into  human  boditfi 
the  leopard  supplying  the  place  of  the  horse,  thus  nuk- 
ing the  Arms  of  England,  gules,  three  leopard-sagit- 
taries  in  pale,  passant  regardant,  or.    Fig.  116. 
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ITie  Mart^figcr  is  a  chimerical  animal,  hadng*  the  face 
'  of  a  man,  (he  raane  of  a  lion,  the  botly  of  a  tiger,  and 
two  stra-ip-ht  horns.  Or,  a  man-t(f^er,  gul^Ji,  armed  of  the 
field,  is  the  bearing;  of  Heltcr.     See  i^g.  117* 

The  Sphinx  h  an  emblematical  object  of  Eg^tian 
superstition,  havings  the  head  and  breasts  of  a  woman, 
the  body  of  a  lion,  and  two  broad  plumed  \virigi?»  If 
these  are  omitted,  it  is  called  a  xphinx  sans  wings.  It 
has  been  added  to  the  Arms  of  officers  who  signalized 
themselves  in  the  war  with  the  French  in  E^yrypt.  The 
crest  of  Ast^ill,  ti|r,  118,  is  a  Sphinx  !^ns  winjTS, 

The  Harpy  is  an  animal  having  the  upper  part  of  a 
woman,  iind  the  lower  parts  and  wings  of  a  bird  ;  Vir- 
gincm  vol ucrum  fades,  as  the  whole  idea  is  happily  con^ 
veyed  by  Virgil.  Fig.  119  expresses  the  armorial  bear- 
ings of  the  cily  of  Nuremberg,  azure,  a  Harpy  displayed, 
crincd,  crowned,  and  armed,  or. 

The  Triion  is  an  animal  uniting  the  npper  part  of  a 
man  with  the  lower  of  a  fish.  See  fig.  12U,  the  bearing 
of  Sir  Isaac  Heard,  impaled  with  that  of  his  office,  Gar- 
ter King  of  Arms,  and  ensigned  with  the  crown  of  a 
King  of  Arms.  The  whole  is  blazoned  tims :  argent,  a 
cross,  gules;  on  a  chief  cr2urf,  a  duca!  coronet,  or,  sur- 
rounded by  the  garter,  between  a  lion  of  England  and  a 
fleur-de-lys  of  France  ;  the  whole  impaled  with  a  Triton, 
crowned,  grasping  in  his  right  hand  a  trident,  and  in  liis 
Icll  the  mast  of  a  ship;  all  in  the  hoUi  proper.  Una 
QhicC azure,  an  estoile  argenL 

The  Mermaid  is  the  femak  of  the  last  monster. 

Detim'i  in  ptMcem  mulier  formom  ivperne. 

She  is  generally  represented  bearing  a  mirror  and  a 
comb. 

Monstrons  beasts  arc  the  unicorn,  the  Pegasus,  the 
antelope,  the  tiger,  the  musimon,  the  dragon,  the  gry- 
phoo,  the  salamander,  and  the  opiniciis. 

The  Unicorn  is  a  horse,  tailed  like  a  lion,  and  having 
f»ne  straight  horn  issuant  from  his  forehead.  He  is  the 
present  sinister  supporter  of  the  Arms  of  die  United 
Kingdom  of  Great  Britain  and  IrelaiuK  See  him  in  fig. 
121,  argent,  an  unicorn,  sable^  name,  Harling, 

The  Pegasus  is  none  other  than  the  winged  horse 
known  by  this  name  to  antiquity.  We  have  given  a  re- 
presentation of  him  in  fig\  I2*i,  azure,  a  Pegasus  volant^ 
argent,  being  the  Arms  of  the  Honourable  Society  of  the 
Inner  Temple,  London. 

The  Antelope,  though  bearing  the  name  of  a  creature 
well  known  in  zoolog>\  is  chimerical  hi  Heraldry.  The 
Heraldic  antelope  has  die  body  of  a  wolf,  the  tail  of  a 
lion,  and  a  tusk  on  its  nose,  like  that  of  the  rhinoceros. 
The  Heraldic  tiger  only  differs  from  this  beast  by  having 
on  its  heail  two  serrated  horns,  and  being  hoofed  hke  a 
deer.  If  its  horns  project  straightforward,  it  js  calW 
an  ibex,  ArgentfUn  antelope,  gules, attired  and  ungukd, 
or,  is  the  Arms  of  Antilupe.     Fig.  123. 

Tlie  Musimon  is  an  animal  supposed  to  be  generated 
between  the  goat  and  the  sheep.  See  fig.  1:34,  iheiVrms 
of  Arnold,  gid&t^  a  musimon,  argent. 

The  Dragon  is  a  quadruped  having  the  tail  of  a  ser- 
pent, widi  a  pair  of  ribbed  wings.  Herein  he  ditlers 
framthe  fY>u*i*2'*'of  antiquity,  whence  he  derives  his  name. 
The  cpaKwv  was  merely  a  large  serpent.  Dragons  are  the 
supporters  of  tlie  A  rms  of  the  City  of  London.  A  dragon 
vith  seven  heads  is  called  a  hydra.  Or,  a  dragon  passant, 
gules,  is  the  Arms  of  the  Empire  of  China.    See  fig.  125. 

Tlie  Gryphon  is  an  animal  having  the  head,  the  wings, 
mbA  the  talons  of  the  eagle  in  front,  and  the  hinder 


parts  of  a  Hon.  The  7^1"^  of  the  Ancients,  whence  this  Blaionry, 
creature  has  his  name,  was  a  bird.  The  gryphon,  when 
rampant,  with  wings  erect,  is  said  to  be  segreant^  or  ^cr- 
greantf  probably  trom  snrgo  ;  and  sable,  a  gryphon  ser- 
greant,  or^  is  the  Arms  of  the  Honourable  Society  of 
Gray's  Inn,  London.     Fig;  126. 

The  Salamander  is  an  animal  somewhat  resembhng  a 
lizard,  and  always  represented  in  flames.  See  fig.  127, 
azx^re,  a  salamander,  ;jro/;er,  the  Arms  of  Cennino. 

The  Opinicns  has  the  head  and  wings  of  an  engle,  the 
body  of  a  lion,  and  the  tail  of  a  camel.  It  is  the  crest 
of  the  Company  of  Barber-surgeons  of  London.  See 
fig.  12&. 

Any  animal  may  he  Heraldieally  converted  into  a 
marine  monster,  by  changing  the  lower  part  of  the 
body  into  the  tail  of  a  fish.  Thus  are  formed  the  sea- 
horse, sea-lion »  &c,  Heraldieally  called  hor$e  poissort,  lion 
poisson,  &c. 

Monstrous  birds  are  the  allerion,  the  martlet,  the 
cannct,  the  phoenix,  the  w  yvcrn,  and  the  cockatrice. 

The  Alter  ion  is  an  eagle  sans  beak  and  feci. 

The  Martlet  is  a  corrnption  of  tJie  French  martindte, 
the  small  martin;  it  resembles  a  martin  without  legs. 
The  French  have  again  corrupted  our  word  into  mer- 
Idte,  which  would  seem  to  signify  a  little  blackbird.  The 
martlet  is  a  very  ancient  bearing,  and  is  interesting  to 
the  Englishman  from  the  share  which  it  sustains  in  the 
Arms  of  our  Suxon  King^  :  those  of  Edward  the  Con- 
fessor (tig.  129)  arc  blaaoncd  azure ,  across  flory,  be- 
tween five  martlets,  in  orle,  or. 

The  Cannct  is  a  duck  sans  beak  and  feet. 

The  PhivntJ:  is  a  well-known  creation  of  ancient  ima- 
gination. It  is  represented  like  an  eagle,  with  gaudy 
plumage,  unless  the  colour  be  expressed,  and  sitting  on 
a  blazing  nest.  A  pha^nix  on  a  ducal  coronet  is  tlie 
crest  of  Seymour.     Fig.  130. 

The  IFyvern  is  a  two-legged  dragon ;  as  a  winged 
biped,  he  may  deserve  to  be  classed  aiDong  the  chime- 
rical birds.  Fig.  131  is  the  ancient  bcnring  of  the 
Vandals,  quartered  in  the  ancient  Arms  of  Dentnark  and 
Norway  :  guk.%  a  wyvern  with  wings  displayed  and 
tail  nowed,  or.  The  escutcheon  is  ensigned  with  the 
crown  of  Denmark. 

The  Cockatrice  has  the  head  and  feet  of  a  cock,  with 
the  wings  and  tail  of  a  dragon.  Wlien  the  tail  ts  ter- 
minated by  the  head  of  a  dragon,  he  is  culled  a  basilisk. 
Argent,  a  coikutrice,  sahlr,  crested  and  jelloped,  gules^ 
is  die  bearing  of  Langley.     Fig.  132. 

Charges  decorated  with  the  heads  of  serpents  are 
termed  gringolty ;  of  lions,  Sconced ;  of  eagles,  aqui' 
luted ;  of  peacocks,  pavonaied^  &c.  See  the  Ai*ms  of 
Kaer,  fig.  133»  gules^  a  plain  cross,  ermine,  gringolly, 
proper. 

Of  inanimate  charges,  we  consider  vegetable  produc-  In-inimaie. 
tions  as  fii-st  deserving  notice,  from   the  intermediate  Vcgetablea. 
sittiation   which   they  occupy  between  the  rest  of  tlie 
inanimate  world  and  animals. 

Trees  and  flowers  are  subject  to  cotrping  as  well  as 
animals.  They  arc  besides  toasted,  when  leafless ;  era- 
dicaied,  when  the  roots  api>ear ;  slipped,  when  in-egu- 
larly  broken  off;  pendent,  if  drooping;  fntetrd,  if  bear- 
ing fruit ;  accrued,  if  full  grown.  A  wheatsheaf  is  called 
a  garb. 

Heraldic  flow'ers,  t.  e.  such  flow^ers  as  have  a  purely 
Heraldic  representation,  ore  the  rose,  the  fleur-de-l)^, 
the  trefoil,  the  quaterfoil,  the  dukfoil,  the  narcissus,  and 
the  double  quaterfoil.  ^ 
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Henldrr.  Of  the  Heraldic  roie,  we  have  ghreii  a  repreBcntatioii 
v^V^^  in  fig.  134,  the  Arms  of  Christ  Church,  Oxford.  SahU, 
on  a  cro68  engrailed,  (trgeni^  a  lioB  passant,  f  u/ei,  be* 
tween  four  leopards*  heads,  azure  ;  on  a  chief,  or,  a  rose, 
gules^  barded  vert^  between  two  Cornish  cfaongfai, 
proper* 

Of  the  yieur-^lys,  we  have  given  somtr  account 
before.  Our  example  for  this  will  of  course  be  the  Arms 
of  France,  azure,  three  fleur-de-lys,  or,  as  represented  in* 
fig.  135.  Any  charge  ornamented  with  fleuiude-^ys  (not 
used  as  charges)  is  called ^ory. 

The  remaining  flowers  represent  different  species 
of  grass,  having  respectively  tliree,  four,  five,  six,  and 
eight  leaves.  Examples  occur  in  the  following  eacot- 
cheons. 

Fig.  1 36.  The  trefoil.  Guleg,  on  a  bend  argent,  thne 
trefoils  within  a  bordure,  vert,  the  bearing  of  Doo- 
tors'  Commons,  being  the  arms  of  Dr.  Harvey,  the 
founder. 

Fig.  137.  The  quaterfoil.  Gules,  fifve  quaterfoilt 
in  saltire,  or.     Name,  Palmer. 

Fig.  138.  The  cinkfbil.  Or,  a  chevron  between 
three  cinkfoils,  gules,  for  All  Souls'  College,  Oxford. 

Fig.  139.     IHie  narcissus,  ./^rgvn/,  a  narcissus,  gv/er. 
Name,  Sextill. 
Combina-        There  is  a  curious  combination  of  animal  and  plant 
ad^tuOsand  ^^^*^*^^<1  >"  ^®  ^"™  ®^  ^^  See  of  Hereford,  fig.  140, 


plants. 

Celestial 
bodies. 


gules,  three  leopards^  heads  reversed,  jessant  as  many 
fleur-de-lys,  or. 

Of  all  objects  not  possessing  life  the  heavenly  bodies 
will  first  claim  our  notice. 

The  sun  is  represented  as  a  circle  rayonny,  contain- 
ing a  human  face.  He  is  usually  or ;  and  when  this 
is  the  case,  he  is  said  to  he  in  Ms  splendour ;  when  he 
is  sable,  he  is  in  his  detriment.  We  shall  give  a  repre- 
sentation of  a  Heraldic  sun  in  a  singular  coat  shortly  to 
be  noticed. 

The  flill  moon,  or  moon  in  her  eomplement,\a  achrde 
containing  a  female  face,  and  surrounded  with 'rectili- 
near rays.  When  argent,  it  is  only  necessary  to  say 
proper,  or  leave  the  colour  unmentioned.  When  sable^ 
the  moon  is  said  to  be  in  her  detriment.  We  shall  ex- 
hibit her  in  the  coat  just  mentioned. 

An  increscent  is  a  horned  moon,  the  horns  being  to 
the  dexter  of  the  escutcheon.  Fig.  141,  azure,  an  in- 
crescent, argeid,  is  the  Arms  of  the  Turkish  Empire. 

A  crescent  is  the  same,  the  horns  being  towfeirds  the 
chief.  See  fig.  142,  the  Arms  of  Tutbury  Monastery, 
azure,  a  saltire  vair  of  gold  and  red,  between  four  cres- 
cents, argent, 

A  decrescent  is  the  same,  having  the  horns  to  Hie 
sinister.  Seefig.  143,  azure,  a  decrescent,  proper.  Name, 
Delkluna. 

An  estoile,  or  Heraldic  star,  has  its  points  all  wavy ;  if 
they  vary  from  six,  the  number  must  be  specified.  This 
chaiige,  together  with  the  Heraldic  sun  and  moon^  is 
curiously  exemplified  in  the  bearing  of  John  de  Fontibos^ 
sixth  Bishop  of  Ely.  His  Arms  appear  in  fig.  144. 
They  are  blazoned  azure,  in  chief,  the  sun  in  his  splen- 
dour, the  moon  in  her  complement;  in  base,  the  7 
stars,  1,  2,  1,  2,  1,  or, 

A  mullet  is  supposed  to  represent  a  meteor,  and 


*  The  anther  of  the  SynopM  of  Htraidry  obaeiTesj  "in  thi^oae 
example,  you  have  all  the  common  colours  in  Heraldry,  and  acci-' 
deuts  either  of  lines,  or  things  charged  with  or  interposed,  by  ordi- 
naries or  ordinary  charges." 


has  sometimes  six,  but  most  generally  five  points,  all  n 
plain ;  when  a  nmlLet  alonie  is  mentioned  it  has  always  vm 
five  points.  Fig.  145,  ^et,  on  a  chiefs  argmi^  two  mal. 
lets,  si^le,  is  the  Arms  of  the  great  Idud  Chanoellor 
Baonn,  Baron  Vemlam  and  Viscount  St.  Alban's.  A 
very  similar  bearing,  viz,  argent,  on  a  chief,  gulei^  tm 
mullets  inerced,  or^  is  the  Arms  of  St.  Joha,  licvd  Baling^. 
broke. 

A  tkunderboU  is  a  fitntastical  imitation  of  ike  nwimt 
representation  of  this  ofageet  8able^  a  thunderbolt,  m\ 
the  pretended  Arms  of  Seythia.     Fig.  146. 

Of  prectofft  stones  the  only  one  which  is  stricdy  hed 
Heraldic  is  the  esearhunde  or  carbuncle,  whidi  is  bone^hM 
generally  of  eight  rays,  as  in  fig.  147,  gides^  a  chie( 
argent,  ofwrall  an  eacarbttncle  of  eight  raya^  or.  This  is 
the  bearing  of  the  Plantagenet  fiunily,  in  their  lepra. 
sentative  Geofflrey,  Earl  of  Anjoii»  &thar  of  Heniy  ILi£ 
England.- 

Artifieial  charges  are,  i^ 

1.  Eodeskutical.  The  saoerdotal  paU^  or  paUkn. 
We  have  an  instanee  in  fig.  146,  the  A^ms  of  the  See  cf 
Canterbury :  azure^  a  staff  in  pale,  or^  bearing  on  its 
top  a  crosspaty,  argent,  sunnonnted  of  a  ancerdotal  pill 
of  the  last,  charged  with  fimr  other  like  chjusib  fildiy, 
sable,  edged  and  fringed  of  the  second*  Of  imtzm, 
crosiers,  &c  we  shall  treat  separately. 

2.  Honourable,  This  head  would  emfanos  all 
coronets,  insignia,  &c.,  but  these  will  be  treated  sep^ 
rately.  We  shall  therefore  only  notioe  oBawftuek  is 
more  especially  confined  to  the  escutcheon,  viz.  the 
annulet,  a  plain  ring  as  in  fig.  149.  The  Arms  of  die 
German  Empire,  now  those  of  Austria,  aire  or,  on  an 
eagle  with  two  heads  displayed,  sable^  each  head  witta 
an  annulet,  argent,  grasping  with  the  dexter  dasrtno 
swords,  with  the  sinister  a  mound,  an.  esoutcheon  bov* 
ing  gules,  a  fess  argent^  impaled  with  ^^mtm^  a  tow 
argent. 

8.  Military.  Heraldry  having  taken  ita  rise  eadnlf 
from  military  distinctions,  is  necessarily  ridi  in  milituy 
emblems ;  and  its  wealth  has  been  especially  augmented 
by  the  tournaments.  Helmets,  considered  aa  diidiia* 
tions  of  rank,  will  fall  most  properly  under  the  divisanof 
marshalling.*  But  those  military  implements  whidioeaDar 
as  peculiar  bearings  on  the  escutcheon,  may  well  beeo^ 
sidered  here.  The  chaplet  somewhat  reaenhles  d» 
crowns  which  have  been  already  delineated.  Fig.  IM; 
argent,  three  chaplets,  vertj  are  the  Arms  of  Riebudiflo. 

The  morion  (quasi  Morian,  or  Moorish,  beingavd  by 
that  people)  is  a  steel  cap,  represented  in  fig.  IBl,  the- 
Arms  of  Bmdenell,  argent,  achevron,  gtiles,  betneenteee 
morions,  azure.  The  Heraldic  morion  differs  ooowteably 
from  the  article  of  defensive  armour  generally  so  csllcd. 

The  tilting  staff,  used  in  jousts  and  mnrtial  eserdsn^ 
contributes,  with  its  parts,  to  the  resourees  of  Heraldry^ 
It  exactly  resembles  a  lance,  except  that  it  terminates  i» 
what  is  termed  a  cronel,  or  coronal.  We  give  a  npn- 
sentation  of  one,  after  Gwillim,  with  the  refeienoes.  A 
is  the  bur,  or  rest  for  the  hand.  B»  the  place  of  lbs 
hand.  €  is  the  vamplet,  a  movable  guard  to  the  head. 
D  is  the  cronel.     Fig.  152. 

Fig.  153  is  blazoned  thus:  argmt^  a  chevTon  br 
tween  three  rests,  gtOei,  for  Arthur  of  Cloplon.  Tbt 
bearing  is  supposed  to  represent  the  rests  into  ifbA 
the  tilting  staves  were  fixed;  but  they  are  by  s«Hi 
armoristi  called  darions. 

*  It  ma^  be  worth  observing^  that  whan  **  a  belaist**  oalj  ii 
mentioned  m  Uaion,  it  is  alwaya  m$  esfmnTs, 
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A  pkecn  is  supposed  to  be  the  iron  head  (femim)  of 
'   a  javelin  or  arrow.     It  is  a  c»mmoii  twaring  in  armory. 
See  fi|C'  1  ^4,  or,  a  pheon,  amre,  for  Sidney. 

A  tweepy  or  halista,  is  not,  in  strict ue«s«  cxclusiTely 
-Heraldic,  yet  from  tlie  rarity  of  its  deliueution,  we  may 
be  a11ow<^  to  ejLemplify  it  in  the  arms  of  Ma^al), 
frgf.  155,  argent,  a  sweep,  azure,  charged  witli  a  stone, 
or.  Wheji  a  sword  bears  any  charge  on  its  point, 
it  is  said  to  be  enfileti  with  it;  and  when  any  railitary 
in&trument  is  spotted  wi(h  blood,  it  is  said  to  be  imbrtttd* 

4.  Pertaining  to  Ike  Arts  libera!.  The  biUd,  sup- 
posed to  be  the  representation  of  a  folded  letter.  It  is 
a  long,  rectan^lar  parallelogram,  placed  paleways  on 
the  escutcheon.  Whcji  the  number  of  billets  in  a  coat 
exceeds  ten,  tlie  coat  is  called  biUdy.  Sec  representation 
la  fig.  156,  the  Arms  of  the  Kingdom  of  the  Netherlands, 
uxure,  billety,  a  lion  rampant,  or^ 

5»  Pertainifig  to  cloiJiin^.  Under  this  head  we  may 
dftss  the  fnanchy  {manche,  Fr.  sleeve,)  a  de\ice  of  not 
unfirequent  occurrence.  It  represents  a  flowing  sleeve, 
See  fig.  157,  the  Arms  of  Hastings,  or,  a  manch,  gults. 

A  shoe,  called  by  the  Irish  a  brogjie,  is  sometimes 
found  in  armory,  as  in  t\g.  158,  the  Arms  of  Arthur  of 
Ireland,  gtilrs,  a  che\Ton  between  three  brogues,  or, 

6,  MiscdlanvQUx. 

These  we  shall  class  alphabetically,  simply  referring 
the  reader  to  the  examples  in  the  plates,  as  many  of 
these  devices  cannot  be  clearly  defined « 

Fig.  1 59.  Gulen,  three  archei^  argent,  masoned,  sabk  ; 
the  capitals  and  bases  or.     Name,  Arches. 

Fig.  160.  Or,  three  bamacks,  gule^.  Name,  Barnack. 
The  barnacle  is  supposed  to  be  an  instrument  for  liold- 
ing  and  curbing  horses. 

Fig,  161.  Sable,  three  fire  heacon»j  or,  inflamed^  pro- 
per.    Name,  Dawntry. 

Fig.  162.  Quits,  three  birdbolU,  urgent.  Name, 
Bottlesham.  The  birdlxjlt  is  represented  diversely,  as  we 
ha^m  shown  in  this  example ;  but  one  mode  only  ought 
to  be  exhibited  in  drawing  the  Arms. 

Fig.  163.  jizttre^  on  a  che^Ton,  between  three  mar 
nagebits,  argent,  three  bosses,  sable,  the  Arms  of  the  Lori- 
mtrs  of  Liondon, 

Fig,  164.  Argent,  three  hoterob,  gides,  the  Arms  of 
the  Duchy  of  Angria.  They  are  surmounted  by  the 
dectora]  bonnet.     The  botcrol  is  the  tag  of  a  scabbard. 

Fig.  165.  Guleg,  a  Katharine  wheel,  or,  the  Arms  of 
Katharine  Hall,  Cambridge. 

Fig.  166.  Gulet,  tbree  ckenrooksy  argent.  Name, 
Walsongham. 

Fig.  167.  A  ctampeti  the  badge  of  Delawar.  It  haa 
the  same  signification  as  the  boteroU 

Fig.  168.  Argent,  a  heart,  proper,  within  ^fetterlock, 
9ahle,  on  a  chief,  azure,  three  boars*  heads  of  the  field. 
Name,  Lockbart.  An  ancestor  of  this  fomily  carried 
the  heart  of  Robert  Bruce  to  Palestine;  whence  the 
bearing. 

Fig.  169.  Sabh,  a  chevron  between  three  fieamn, 
argent,  the  Arms  of  the  Svirgeons  of  X^ndon.  The 
fleam  is  an  old  kind  of  lancet. 

Fig.  170.  Per  pale,  gnhs  and  azure,  a  Jlee^^e,  or^ 
liooped  and  ringed ;  \n  chief,  a  lion  pa^^sant  gardnnt, 
I>etween  t^vo  fleur-de-lys  of  the  second.  Or  the  latter 
part  may  be  blazoned,  a  lion  of  England  between  two 
fleur-de-lys  of  France.  The  Arms  of  the  town  of  Tavi- 
stock. 

Fig.  171.  A  gi/rg:es,  jDrop^T.  Name,  Gorges,  Water 
is  Ileraldicafly  represented  by  ei^ual  alternate  spaces  of 
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azure  and  argeiit   The  spiral  form  indicates  a  whiri pool.    Blmonry. 
It  is  enough,  tlierefnre,  to  blazon   lliis  proper;  if  the 
colours  were  nay  other  they  shouW  be  partictilarizcd. 

Fig,  172.  Azure,  on  a  che\Ton  between  three  hat- 
hands,  or,  three  meriUons,  mhlr,  tlie  Arms  of  the  hatband 
makers  of  London. 

Fig.  173.  Argent,  a  hayfork  between  three  mullets, 
sable,  tlie  Anns  of  Burton-Con jiigham*  Marque&»  of 
Conyngham. 

Fig.  174.  6Wf^,  a  chevron  between  three  Somen's 
Jbfotr,  argent.     Name,  Bowen. 

Fig.  175.  Dacres  knot.     The  badge  of  Dacre. 

Fig.  176.  Harringtofi!$  knot  The  badge  of  Ilar- 
ringioti. 

Fig.  177.  Lacy*s  knot.     The  badge  of  Lacy. 

Fig.  178.  Quits,  a  tower,  argent,  raosoned,  sable, 
between  two  Stafford  knola  in  chief,  and  a  lion  passant 
gajdant  in  base,  or,  the  Arms  of  die  town  of  StatFoni. 

Fig.  179.  Argent,  a  cardinol's  hat,  gults,  the  Btringa 
in  truehve.  These  Arms  nre  t^ometimes  assigned  to 
Sclavonia.     But  others  are  sometimes  used. 

Fig.  IBO.  Wuktsknot,     The  crest  of  Wake. 

Fig,  181.  Gules,  VL  lure,  argent.  The  Arms  of  Warre. 
The  lurt!  was  thrown  up  in  the  air  to  attaact  the  hawk 
back. 

Fig.  182.  Argent^  a  lymphad,  saUe,  the  Arms  of  the 
Eartdoni  of  the  Isle  of  Arran.  The  lymphad  is  a  small 
coasting  vessel. 

Fig.  183.  Argent,  n.  chevron  between  three  mil  rinds, 
sable*  Name,  James,  of  Surrey.  Three  ordiiifiry  re- 
presentations of  the  nulrind  are  here  given,  although 
one  only  ought  to  be  preserved  in  drawing  the  Arms. 

Fig,  184.  Per  pale,  azure  and  guh's,  two  Palmers* 
staffs  in  saltire,  or,  the  Arms  of  the  Priory  of  New 
Nautwich.  Two  representations  are  here  given  of  the 
FiiinMli'B.Etafr,  although  one  only  shoukl  be  preserved  in 
deUneiiuig  the  Arms. 

Fig.  185.     Or,  papillone,  gules.     Name  GrimbiiJL 

Fig.  186.  Azure,  three  pennyyard  pence,  proper. 
Name,  Spence. 

Fig.  187.  Gules,  a  portcidHs,  argent^  nailed  and 
pointed,  azure,  the  arms  of  the  Borough  of  Harwich. 

Fig.  168.  Azure,  on  a  bend,  gules,  two  garba,  or,  on 
a  chief,  »able,  a  Tau,  argent,  the  Arms  of  Thavies  Inn, 
London. 

Fig.  169,  Argent,  treiily,  gules,  nailed,  or.  Name, 
Bardonenelie. 

Fig,  190.  Sable,  on  a  bend  between  two  turrets^ 
argent,  three  pheons,  gules.  On  a  chief,  or,  a  UoQ 
passant  g^ardant,  between  two  loM-nges,  aiure.  Name, 
Johnson. 

Fig.  191.  Argent,  a  cross  engrailed,  ^u/<vi,  between 
four  water  bonnets,  sable.  Name,  Bourchier.  Four 
varielies  of  this  charge  are  given  in  ihe  example  for  the 
sake  of  illiistrution  ;  but  one  only  should  be  employetl  in 
the  drawing.  That  in  the  de\ter  ba^e  is  the  most 
usual. 

Fig.  192.  Argent,  a  wreath,  or  torse,  argent  and  sable^ 
garnislied  with  four  hawks*  belLs,  or.     Nome,  Jocelyn. 

Fig,.  193.  Argent,  a  fess  wreathy,  azure  and  gules. 
Name,  CarmichaeL 

We  have  now,  we  believe,  oil'ered  Ihe  reader  a  suflfi* 
cient  number  of  rides  and  exanrples  in  bUizonry  to 
enable  him  to  blazon  any  escutcheon  which  may  present 
itself.  It  is  true  that  we  have  not  crowded  our  plates 
with  "  glaziers'  nipi>ers,*'  '*  hempbreaks,"  **  wooicariler??,*' 
&c.  although  those,  and  many  similar  implements,  arc 
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oocaraonally  borne  in  Arms.  Such  devices  undergo  no 
change  in  the  crucible  of  Heraldry ;  it  is  not,  therefore, 
necessary  to  notice  them  here.  Ignorance  of  their  form 
is  not  Heraldic  but  technical  ignorance ;  and  as  the 
adoptive  power  of  Heraldry  is  literally  infinite,  it  would 
be  impossible  to  trace  her  footsteps  universally. 

We  are  now,  therefore,  ready  to  enter  on  that  branch 
of  the  system  which  is  ccJled  Marshalling,  As  blazonry 
teaches  the  description  of  coat  armour,  so  Marshalling  is 
concerned  with  the  arrangement  of  it.  Blazonry  ftir- 
nishes  the  nomenclature,  Marshalling  the  rationale,  of 
Heraldry.  Degrees  of  rank  and  affinity  are  distinguished 
by  this  department  of  the  theory ;  and  while  the  family 
coat  remains  unaltered,  Marshalling  discovers  whether 
its  peculiar  owner  is  single  or  married,  what  is  his  dis- 
tance from  the  inheritance,  what  is  his  rank  in  the  state, 
and  what  honours  or  disgraces  he  has  received.  To 
Marshalling,  therefore,  Heraldry  .is  indebted  for  most  of 
its  interest,  and  all  its  utility. 

Arms  in  general  are  divided  into  perfect  and  imperfect 
Perfect  are,  1.  Abstract,  or  warranted  by  regular  descent 

2.  Terminal,  belonging  to  brethren  of  the  right  line. 

3.  Collateral,  borne  by  brethren  of  the  heir  male.  4. 
Fixal,  in  third  degree  by  right  line  of  male  heirs.  Im- 
perfect are,  1.  Granted  bv  the  King  with  a  lordship. 
2.  The  gifl  of  the  King  derived  by  a  Herald.  3.  The 
ensign  of  a  Saracen  won  in  field.  4.  Heir  female  of 
elder  branch.     5.  Arms  of  bastardy. 

In  treating  this  subject  we  shall  discourse,  I.  On 
family  distinctions.  II.  On  those  of  rank.  III.  On 
those  of  honour.     IV.  On  abatements.     V.  On  ensigns. 

I.  The  most  simple  family  distinctions  are  those  which 
are  technically  termed  differences. 

Ordinaries  appear  to  have  been  anciently  used  as 
differences.  But  no  traces  of  this  practice  reducible  to 
any  regularity  are  to  be  met  with.  The  bordure  was 
formerly  extensively  employed  in  differencing  the  mem- 
bers of  a  family.  The  eldest  son  bore  the  Arms  alone ; 
the  other  members  added  a  bordure,  ensigned  with  some 
expressive  Device.  But  these  Devices  were  not  of 
general  application,  and  were  only  intelligible  to  those 
previously  acquainted  with  them.  Whereas  the  differ^ 
ences  now  in  use,  are,  under  the  same  circumstances, 
always  ike  same  ;  except  only  in  the  Royal  Family. 

Bordures  were  formerly  especially  in  use  in  the  Royal 
Family:  partly  for  differencing  collateral  branches,  and  not 
unfirequently  illegitimate  descendants.  For  the  latter  pur- 
pose, bordures  company  were  commonly  used.  Hamlin 
Plantagenet,  natural  brother  of  Henry  II.,  bore  for  dif- 
ference a  bordure,  gules,  enumy  of  six  lioncels  passant,  or. 
Henry  Fitzroy,  Duke  of  Richmond  and  Somerset,  ille- 
gitimate son  of  Henry  VIII.,  bore  a  bordure  quarterly, 
perflew  of  ermine  and  counteroompony,  or  and  azure. 
The  present  Duke  of  Beaufort,  who  is  descended  firom  a 
natural  son  of  Henry  Beaufort,  Duke  of  Somerset, 
grandson  of  John  of  Gaunt,  bears  round  the  Arms  of 
that  Prince  a  bordure  compony,  argent  and  azure;  and 
the  present  Duke  of  Richmond,  descendant  of  a  natural 
son  of  Charles  II.,  bears  round  the  Arms  of  that  Monarch 
a  bordure  compony,  gides  and  argent ;  the  latter  spaces 
being  ensigned  with  roses  of  the  first.  "  A  chevron  is 
never  to  be  seen  in  the  armorial  ensigns  of  Kings  and 
Princes,  nor  as  a  brisure  in  the  arms  of  their  descendants." 
(Peacham  apud  Nisbet) 

•*  Marks  of  cadency,"*  says  Mr.  Dallaway,  (sec.  7.) 

*  By  marks  of  cadency;  Mr,  Dallaway  here  intends  what  we  call 
d*ffercncc9. 


"are  discriminated  from  eiidl  other  by  nine  setenJ 
modes.     1.  Change  of  the  tincture  of  the  fidd.     2.  Of 
the  essential  figures.  3.  By  dividmg  the  field  byTftrioof  ^ 
partition   lines.     4.    By  altering  the   position  of  the 
figures.     5.  By  diminishing  their  number.     6.  By  in- 
creasing them.     7.  By  adcOng  others  to  the  prineipaL 
8.  By  quartering.    9.  By  transposing."     But  all  thiese 
variations  took  place  according  to  no  settled  rules.    In 
illustration  of  this  remark  we  may  observe,  that  of  die 
five  sons  of  Arnold,  Count  of  Ar^cot,  the  first  bore  h» 
paternal  arms,  or,  three  fleur-de-Iys,  utble. 

The  second    gules argent 

The  third       argent guUs. 

The  fourth      argent uMe. 

The  fifth        g^les or. 

The  present  mode  of  difibrencing  Houses  is  by  wU  Id 
are  called  marks  of  JUiation  or  cadency.  These  «€(>'■ 
small  charges,  but  placed  in  the  most  conspicuous  atna- 
tion  of  the  shield,  and  of  whatever  metal,  oolofur,  or  for, 
may  be  best  adapted  for  discovering  them  to  the  rjt. 
The  eldest  son  bears  a  label  of  three  points.  Some  an- 
cient Heralds  assign  him  a  label  of  five  points  in  the 
life  of  his  grandfather,  and  one  of  three  aflemndL 
But  this  practice  is  seldom  employed  at  present;  and 
the  eldest  son  frequently  never  takes  up  his  diftsenee 
at  all.  The  second  son  bears  for  his  diifierenoe  s  gks- 
oent;  the  third,  a  mullet;  the  fourth,  a  martlet;  the 
fiflh,  an  annulet;  the  sixth,  a  fleur-de-lys;  thesefsntfat 
a  rose ;  the  eighth,  a  cross  moline ;  the  nbtfa,  a  donUe 
quaterfoil.  T^e  second  House,  or  second  son*s  fiunDf, 
bear,  respectively,  the  eldest  a  crescent  ensigned  with  a 
label ;  the  second,  the  same  ensigned  with  acnnat; 
the  third,  the  same  ensigned  with  a  mullet,  ftc  sad  so 
throughout.  The  third  House  bear  respectivelj,  the 
eldest  a  mullet  ensigned  with  a  label ;  the  second,  te 
same  ensigned  with  a  crescent,  &c  Ac.  in  like  msBRT. 
These  distinctions  never  belong  to  fenuJes,  eicqit  is 
the  Royal  Family,  where  the  whole  system  of  bitan 
differs.  The  Royal  Family  do  not  bear  the  Royal  Anssof 
right ;  they  must  be  granted  by  the  King,  and  regis 
tered  in  the  College  of  Arms.  Hence  the  fivqooKj  of 
bordures  and  other  differences,  formerly  attached  to  the 
Royal  Arms ;  and  hence,  too,  the  vacillation  of  modem 
differences  in  this  family.  All  the  brisures  of  theRojsI 
Family  are  labels,  which  extend  to  females.  Those  of 
the  present  family,  which  we  have  engraved,  were  settled 
in  the  last  reign,  and  can  readily  be  blaaoned  by  the 
student  from  what  has  been  already  delivered. 

When  these  brisures  were  invented  is  sot  easy  to 
say.  It  is  evident,  however,  that  they  were  in 
use  in  the  time  of  Edward  I.,  as  appears  from  that 
truly  curious  document,  the  Roll  of  Karlaverock,  whercin 
it  is  asserted  that  Maurice  de  Berkeley  bore  a  labd 
because  his  father  was  alive. 

E  Moricet  de  Berkeiee, 
Ki  compaiffnii/ii  de  cete  aiee, 
Baniere  de  vrnnei/le  cum  tamCf 
Croiuillie  o  um  ehievron  hlane^ 
Ou  un  label  de  <uur  avoit 
Porce  que  ces  peres  vivoit. 

The  BooJc  of  St,  Albans  says :  *'  ther  be  113  diflerences 
in  armys.  ij  for  the  excellent  and  iiij  fyr  the  wMa 
Labell  and  emborduryng  for  lordis.  Jemews,  moletljl^ 
flowre  delyce  and  quyntfoyles  for  thee  nobles." 

Females  bear  their  paternal  Arms  on  a  lozenge  befveii^ 
marriage;   afterwards   they  bear  them  impaled  vith      ; 
those  of  the  husband  on  the  sinister  side,  which  is  called 
Impalement  per  Baron  et  Femme.    Widoira  bear  the 
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L_^  Arms  of  their  hosbands,  impaled  with  their  own,  as 
^  when  married,  on  a  lOT-en|!:e,  When  u  widower  mar- 
ries, he  marshals  his  own  coat  belween  the  coats  of  his 
wives  ;  his  former  wife's  on  the  dexter.  A  most  remark- 
able example  is  given  by  Owillim  in  the  Arms  of  Sir 
Gervase  Clifton,  who  married  H-ven  times :  the  Arms  of 
his  wives  are  marshalled  in  seven  compartments,  ibur 
on  the  dexter,  and  tliree  on  the  !>inister  j^ide  of  his  own 
coat 

tin  cases  where  the  husband  or  wife  enjoys  some 
pecitUar  distiiiclion,  as  when  the  husband  is  an  Arch- 
bishop, Bishop,  King  of  Arms,  or  Knio;ht  of  some  mibtary 
f)rder,  or  where  the  husband  is  of  rank  inferior  to  the 
wile,  his  escutcheon  is  placed  on  the  dexter  side ;  con- 
taining:, if  a  Bishop,  or  King- of  Arms,  the  Arms  of  his  See 
or  office  impaled  with  his  own ;  if  otherwise,  his  own 
Anns,  decorated  with  his  peculiar  ndditions,  if  any  ;  on 
the  sinister  the  wife's  escutcheon  is  placed^  containinjr 
the  Arms  of  her  husband  impaled  with  her  own,  and 
bearing  her  peculiar  distinctions,  if  such  there  be. 
Where  Ihe  wife  was  of  noble  blood,  and  the  husband 
a  commoner,  it  was  formerly  sometimes  customary  to 
marshal  the  wife's  Arms  to  the  dexter;  but  this  is  now 
obsolete. 

Formerly*  the  husband  and  wife's  Arms  were  impakd 
by  dimidiatioii ;  that  is,  the  dexter  half  of  the  hus- 
band's coat  was  impaled  with  the  sinister  of  the  wife's. 
1?'%^,  193  represents  the  seal  of  Margaret,  second  Queen 
of  Edward  I.,  which  affords  a  specimen  of  thisspec^iesof 
conjunction.  In  France  this  custom  prevailed  up  to  the 
time  of  tlie  Revolution  ;  but  in  England,  it  has  been  long 
einoe  discontinued  for  the  soundest  reasons.  In  many 
ciu^s  it  would  have  the  etfect  of  totally  changing  the 
Arms,  and,  in  most,  it  would  render  those  of  each  party 
unintelligible.  For  instance,  the  Arms  of  Stanhope  are 
qnarUriy,  ermim  and  gules ;  those  of  Waldegrave,  are 
parly ptr  paU,  ar^eni  and  gyles;  the  impalement  of 
these  coats  per  baron  el  femme,  would  destroy  every 
vestige  of  both,  leaving  a  new  perfect  coat,  gi/les,  a 
quarter  ermine.  Cantons  and  quarters  would  perish  in 
the  bearing  of  the  female ;  many  lleraldic  animals 
would  become  equivocal ;  and  where  Arms  were  quar- 
tered, some  of  the  coats  would  be  totally  lost  But 
before  Heraldry  had  become  systematized,  such  alter- 
ations were  not  deemed  important,  as  conjunctions 
apparently  more  incongruous  were  sometimes  made. 
Henry  II,,  whose  Arms  were  gules,  two  leopards  passant 
gpardant,  iu  pale,  or,  on  his  marriage  with  Eleanor  of 
A  qui  tain,  whose  Arms  ivere  gutes,  a  leopard  passant 
gardant  or,  united  the  two  bearings  into  gules^  three 
leopards  passant  gardant,  in  pale,  or.  And  Philip  the 
Bold,  Duke  of  Burgundy,  bore  his  own  Arms  dimidiated, 
and  those  of  his  wife  in  foil. 

The  bordure  and  treasure  may  he  considered  the  only 
cases  in  which  the  early  practice  is  not  entirely  repealed  ; 
when  these  ordinaries  are  impaled,  they  are  cut  off  on 
tlie  side  of  the  impalement. 

Where  the  wife  is  an  heiress  or  coheiress,  her  Arms 
are  borne  on  an  inescutcheoti  over  those  of  her  husband. 
In  this  case  the  inescutcheon  takes  the  name  of  an 
tMcutcheon  of  pretence.  But  this  arrangement  is  not 
allowed  until  the  death  of  her  father.  In  some  ancient 
coats  wc  find  the  Arms  of  the  husband  and  wife  cjuur^ 
i^rly,  and  even  those  of  the  wife  in  the  first  quarter. 
This  is  where  a  man  receives  a  barony  or  any  feudal 
tenure  in  right  of  his  wife.     And  the  same  thing  takes 

Cierever  a  surname  is  added.    Thus  the  present 
IT, 
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Duke  of  MarlboitHiglli  IrbOie  originjil  name  was  Spen- 
cer, having  taken  tile  name  of  Churchill,  bears  the  coata 
of  Churchill  and  Spencer  quarterly. 

Where  the  lather  can  place  his  wife's  Arms  on  an 
escutcheon  of  pretence,  the  children  may  quarter  lliem 
with  the  paternal  coat;  and  from  a  series  of  descents  of 
this  description  arises  that  abundance  of  quarterini^ 
which  may  be  noticed  in  the  shields  of  some  noble 
families. 

When  there  are  only  two  coats  to  be  quartered,  the 
first  in  precedence  or  dignity  occupies  the  first  and  third 
quarter;  and  the  other  quarters  are  supplied  by  the 
latter.  If  the  number  of  coats  be  odd,  the  last  quarter 
is  generally  supplied  by  the  leading  bearing,  although 
foreign  Heralds  sometimes  make  a  point  in  the  base  of 
the  shield,  which  reduces  the  quartering  to  an  ofld 
number.  This  mode  of  marshalling  enters  into  the 
Arms  of  Hanover,  which  form  part  of  the  bearings  of 
the  British  Sovereign,  where  Brunswick,  Luneburg, 
and  Saxony  are  thus  arranged. 

When  a  widower  marries,  having  no  male  issue  by 
his  late  wife,  hrs  male  issue  by  the  second  wife  become, 
of  course,  his  heirs ;  but  a  daughter  by  the  former  wife 
is  heir  to  the  mother ;  to  indicate  which  she  bears  her 
maternal  Arms,  with  all  (heir  quarterings,  if  any  (here 
be,  with  her  paternal  Arms  on  a  canton.  These  rules 
alFord  a  sufficiently  clear  outline  of  the  general  system 
of  expressing  alliances.  Its  refinements  may  be  studied 
in  "  rules  for  the  dewc  qnarteringe  of  Amies/'  a  MS. 
in  the  Herald's  College  attributed  to  Glo\Tr,  **the  most 
diligent  and  skilful  of  his  contemporaries,"  as  he  is 
calletl  by  Mr.  Dallaway,  who  has  published  the  "rules" 
in  his  Inquiries  into  ihe  Origin  and  Progress  of  the 
Science  of  Heraldry  in  England^  sec.  7. 

These  rules,  however,  do  not  apply  to  the  reigning 
posterity  of  Sovereign  Princes.  The  Sovereign,  in  as- 
suming the  National  bearing,  foregoes  his  private  Anns. 
The  quarterings  of  National  Arms  are  regulated  purely 
by  National  causes.  The  Sovereign's  consort  bears  her 
Arms  on  a  shield  to  the  sinister  of  her  husband's.  But 
they  are  never  quartered  by  succeeding  M on archs,  as  the 
eflect  of  such  a  permission  would  be  eventually  to 
destroy  international  distinctions/ 

When  a  State  consists  of  a  number  of  i/ni7«f  States,  it 
is  usual  for  the  Prince  to  quarter  their  Arms  in  the  order 
of  their  importance.  When  England  and  Scotland 
were  first  united,  the  Arms  of  those  two  Countries  were 
impaled  in  the  first  quarter  of  the  shield  of  Great 
Britain ;  an  unusual,  but  significant  ammgement,  by 
which  a  marriage  between  the  nations  were  implied. 
This  distribution  is  now  discontinued,  and  the  Arms  of 
Scotland  form  one  of  the  quarterings  of  the  shield  of 
Great  Britian,  But  w^here  a  Prince  governs  several 
indrpentlent  nations,  it  is  usual  to  put  the  Arms  of  the 
less  considerable  on  escutcheons  of  pretence,  ensigned 
with  their  proper  crown  or  other  emblem  of  Sove- 
reignty. Thus  the  King  of  Great  Britain,  when  Elector 
of  Hanover,  bore  the  Arms  of  Hanover  on  an  escut- 
cheon of  pretence,  surmounted  of  the  electoral  bonnet; 
and  now  as  King  of  Hanover,  he  bears  the  same^  but 
surmounted  of  tlie  crown  royal.  This  rule,  however* 
has  not  been  always  minutely  obsen'ed ;  as  the  Arms  of 
Ireland  before  the  Union,  were  not  marshalled  on  an 
escutcheon  of  pretence,  but  formed,  as  they  do  now,  one 
of  the  regular  quarterings  of  the  whole  national  escut- 
cheon ;  and  the  same  may  be  said  of  some  continental 
bearings,  "  Arms  of  special  concession  are  those  of 
4k 


Marshal- 
ling, 


614 


HERALDRY. 


the  Sovereigiif  or  ports  of  them  which  cannot  be 
granted  by  Heralds  without  a  warrant  from  the  Sovereign. 
And,  secondly,  such  Arms  take  place  before  all  other  sorts 
of  Arms.  Ajid,  thirdly,  Heralds  are  to  record  them  in 
their  registers,  and  to  pass  them  on  all  solemnities.*** 

_^      Hatchments  and  foneral  escutcheons  enter  so  nnidi 

mud  fimenl  into  the  province  of  Heraldry  that  it  will  be  necessary 
ttffitfhrff'w^  to  notice  them  here.  A  funeral  adiievement^t  vulgarly 
called  hatchment,  is  a  square  piece  of  board  or  other 
material,  the  border  of  which  is  painted  Uack,  and 
which  is  suspended  firom  one  of  its  comers  against  the 
front  of  the  house  of  a  deceased  person,  idiere,  afi«r 
remaining  one  year,  it  is  usually  removed  into  the 
Parish  church.  The  centre  is  filled  up  with  the  Arms 
of  the  deceased,  painted  according  to  rales  hereafier  to 
be  set  down.  A  funeral  escutcheon  is  an  oblong  piece 
of  doth,  similarly  boidered,  and  hung  lengthways  cm 
horses  and  funeral  decorations.  The  centre  is  alio 
occupied  with  the  Arms  of  the  deceased,  and  is  subject 
to  the  same  rules  as  the  hatchment,  which  follow. 

If  the  deceased  be  a  bachdor,  maid,  widow,  or 
widower,  the  whole  ground  is  painted  black.  If  a 
husband,  the  dexter  half  of  the  ground  is  painted  Uack ; 
if  a  wife,  the  sinister. 

If  the  second  wife  of  a  widower,  or  second  husband 
of  a  widow,  then  those  parts  of  the  g^und  whidi  lie 
round  the  Arms  of  the  deceased  are  painted  black,  sad 
the  rest  white. 

The  black  ground  never  touches  the  Arms  of  an  office; 
because  that  is  not  in  its  nature  mortal. 

A  little  white  space  is  also  sometimes  left  for  the  crest 
when  it  is  of  any  dark  colour.  When  the  deceased  is 
the  last  of  the  fiunily,  the  death's  head  supplies  the 
crest. 
Diitiiieliont  2.  All  ranks  are  not  minuiefy  distinguished  by 
«f  nnk.  Heraldic  symbols.  We  shall  give,  however,  the  degrees 
of  precedency  as  established  in  England,  spedfying  as 
we  proceed,  those  which  are  particularly  noticed  by 
Heraldry.  But  as  crowns,  coronets,  and  helmets  are 
among  the  most  prominent  distinctions  of  rank,  it  may 
be  useful  first  to  say  a  few  words  on  the  manner  of 
arranging  them. 

As  the  crest  should  always  be  placed  on  the  helmet, 
either  on  a  wreath,  small  ducal  coronet,  or  chapeau, 
which  are  considered  as  making  part  of  the  crest ;  so, 
where  a  helmet  and  coronet  are  to  be  used  together,  the 
helmet  should  always  be  placed  uppermost ;  but  in  the 
cases  of  the  Monardi  and  Prince  of  Wales,  who  bear 
crowns,  the  crowu  is  placed  uppermost,  and  the  crest 
situated  above  it,  without  any  intervening  object.  Tlie 
crests  of  the  rest  of  the  Royal  Family  are  placed  on  small 
Prince's  coronets  without  caps,  instead  of  wreaths.  All 
helmets  maybe  adorned  with  what  are  called  manUings 
or  latnbrequifu.  The  terms  are  commonly  used  indis- 
criminately, but  are  not  synonymous  in  their  original  ac- 
ceptation. The  mantling  was  originally  a  flowing  piece 
of  cloth  encompassing  the  back  of  the  helmet ;  the  lam- 
brequin represents  the  same  doth  considerably  hacked 
in  encounters,  and  fluttering  in  all  directions.  The 
latter  is  most  usually  employed  by  modern  Heraldry 
painters.    It  was  formerly  the  custom  to  represent  all 


*  Nisbet,  EuayoHjirmouiy,  p.  146. 
^  -f  The  word  achievement,  separately  taken,  aignifies  a  wko/e  armo- 
rial bearing ;  emitcheon,  helmet,  cri»st,  ■upixntere,  &c.  &c    The 
woid  hatchment,  howerer,  has  been  restricted  by  custom  to  aa 
•duevement  painted  £>r  funeial  purpoies. 


lambrequins  gii2et,  doubled  (jL  e.  lined)  white  *  cxoept  x 
those  of  the  Sovereign,  which  were  or,  doubled  ermine. 
But  the  College  of  Arms  have  lately  decided  inChaptor  ^ 
that  the  two  first  tinctures  named  in  the  Uaun  of  the 
escutcheon  should  form  those  of  the  lambraqnins ;  the 
metal  always  being  inside.  But  if  a  fiir  be  woe  of  Ike 
two  first  tinctures,  then  the  colour  pradomiiiat«iig  in  Ike 
fiir  is  to  stand  inirtead  of  the  fur  itsdE  In  the  case  cfa 
field  vair,  the  lambrequins  should  be  argent  and  aimtf 
and,  in  general,  where  equal  tinctures  oompoaethe  field, 
the  lambrequins  should  exhibit  those  tinctiiies.  He 
same  rules  apply  to  the  oon^Kisilkm  of  the  wieslh; 
which  should  always  begin  with  metal,  mmd  cad  w¥k 
colour.t 

There  is  a  kind  of  mantling  much  in  vae  wifh  vmA 
painters,  whidi,  though  supported  by  the  mitkorify  if 
Edmondson,  we  cannot  but  deem  mnclMsical,  Ths 
mantling  embraces  the  vrhole  aduevemeat,  aad  if 
belonging  to  the  Sovereign,  is  of  gold  liaed  vrith  cnuM; 
if  to  a  Peer,  crimson  velvet  lined  in  like  manaer ;  if  toa 
Commoner,  the  same  lined  with  white  ntin.  AtEdmoaA- 
son's  suggestion  some  of  the  Peerage  agreed  toadopttki 
following  distinctions  in  their  maatliags,  conaspsadisg 
to  those  adopted  on  their  Coronation  robes;  a  Bam  wm 
to  have  two  timbers  of  ermitae ;  a  Viaoouat,  two  sad 
a  half ;  an  Earl,  three ;  a  Marquess  three  and  a  hslf;  Agl 

If  two  or  more  crests  are  to  be  placed  on  the  SHae 
escutcheon  (which  is  allowable  where  Arms  are  quar- 
tered) they  must  be  set  on  suitable  hdi^psti;  the  same 
rule  and  practice  are  observed  when  a  Sowitiga  gw una 
several  independent  Monarchies.  In  thaae  cases,  if  the 
number  of  helmets  be  even,  the  dexter  half  nmst  bt 
turned  to  the  sinister,  and  vice  vend  ;  if  odd,  fiie  ooAt 
helmet  must  be  qjffroniyl  or  fiiU  fiM9ed,  and  the  often 
as  before.  In  the  last  case,  the  hdmet  of  the  6Hfly,er 
leading  dignity,  occupies  the  centre  ;  and  thoeeof  mskA 
dignity  are  marshalled  nearest,  dexter  and  sinislar  alfcr- 
ntUely ;  otherwise  the  dexter  is  the  place  of  honoiuvaid 
the  ini^or  crests  are  marshalled  to  the  ssnister. 

The  following  are  commonly  received  as  the  degicci  ta 
of  precedency  among  men.  dn 

i.  The  King.  His  armorial  enmgnsaa  SoveragB  «• 
the  crown  of  the  United  Kingdom ;  and  a  foil  freed 
helmet  of  six  bars,  all  of  gold,  damasked  gmki  between 
the  bars.  It  is  not  usual,  but  Heraldic  and  aDowsbk^ 
to  marshal  behind  the  Arms  of  the  So^etetgn  tke 
different  sceptres  to  which  he  is  entitled.  Tke  oovb 
borne  in  Arms  is  that  with  which  the  Coranation  cere- 
mony is  performed.  That  of  Edward  the  Goolnsor 
was  supposed  to  be  preserved  in  WestmiHler  Abbey 
until  the  time  of  Charles  I.  The  crown  then  uMsd  was 
sold  by  the  rebels.  At  the  Restoration  a  n 
was  made,  consisting  of  a  rim  of  jewelled  gold,  i 
on  a  border  of  ermine.  On  this  rim  arose  four  crones 
paty,  and  four  fleur-de-lys  alternately  from  the  cronca 
From  each  cross  ascended  a  richly  jewelled  aidi,  and  it 
the  intersection  of  these  arches  was  affixed  a  pedeitai 
supporting  a  mound,  on  which  stood  a  cross  of  gold 
richly  ornamented   with    precious  stones.      The  np 

*  White  in  the  interior  of  mantling!  wm  not  Uasooed  ayo^ 
not  being  taken  for  a  metal,  but  a  fur ;  the  akin  of  the  litint  9m 
Gwiliini,  sec  1.  ch.  iiL  but  the  modem  lyatan  has  chained  Al 
nature  of  the  blazon. 

f  Yet  fur  was  certainly  used  in  doublinffs  fomcriy ;  wHiwIirf 
ve^  remarkable  instance  adduced  by  GwUlim,  ch.  ▼.  sec.  fi.  'I 
find  in  the  church  of  Grarenest,  in  the  county  of  Bedixdi  iiS 
window,  a  mantle  tabic,  doubled  verrof,"  [Tair,  or  raiiy.] 
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within  the  crown  13  of  purple  velvet,  lined  with  white 
taffeta,  and  turned  up  with  ermine.  The  King  and 
Princes  use  a  fulUfaced  helmet  of  gold,  with  six  bars, 
and  damasked  with  crimson* 

2.  The  Prince  of  Wales.  He  is  distinguished  by  a 
coronet^  differing  only  from  the  imperial  crown  in  being 
closed  wilh  two  arches  only,  springing  from  opposite 
crosses.  He  also  bears  as  a  badge  a  plume  of  feathers 
surrounded  by  an  open  coronet  of  alteroate  fleur-de-lys 
and  crosses,  and  hound  by  a  riband,  bearing  the  motto 
Ich  dien  ;  in  commemoration  of  ih^  capture  of  John, 
King  of  Bohemia,  who  bore  this  device,  by  Edward  the 
Black  Prince,  at  the  batde  of  Crecy.  The  Prince  of 
Wales  bears  also  a  mark  of  fihatloni  as  assigned  by  the 
King,  over  the  Royal  arms. 

3.  Princes  of  the  Blood  according  to  seniority*  Their 
ooroneLs  resemble  that  of  the  Prince  of  Wales,  except 
that  they  are  not  closed. 

4.  The  King's  brothers. 

5.  The  King's  uncles. 

6.  The  King's  grandsons. 

7.  The  King's  brolhers*  or  sisters'  sons. 

8.  Husbands  of  Princesses. 

All  these  (except  the  latter,  who  use  their  paternal 
distinction)  use  a  coronet  of  four  alternate  crosses  paly^ 
and  four  strawberry  leaves. 

9.  The  Archbishop  of  Canterbury,  Lord  Primate  of 
all  England.  He  impales  the  Arms  of  his  See  with  his 
own.  He  bears  a  mitre,  as  represented  in  fig.  147, 
but  not  surrounded  with  a  ducal  coronet,  as  some 
writers  pretend.  The  crosier,  a  kind  of  sceptre  or 
liiuus,  terminating  in  a  curve  resembling  a  shephertrs 
crook,  and  emblematical  of  his  pastoral  charge,  is  not 
necessary  to  the  delineation  of  Episcopal  Arms,  but  is 
frequently  found  at  the  hack  of  the  Bishop's  shield,  as 
in  fig.  147,  as  also  the  Bishop's  staff. 

10.  The  Lord  High  Chancellor,  or  Lord  Keeper  of 
the  Great  Seal.  He  bears  behind  his  shield  in  saltire 
two  maces  of  England,  as  in  fig.  144. 

11.  The  Archbishop  of  York,  Primate  of  England, 
Ab  the  Archbishop  of  Canterbury. 

12.  Lord  High  Treasurer. 

13.  Lord  President  of  the  Privy  Council. 

14.  Lord  Privy  Sea!, 

1&.  Lord  High  Constable. 

16,  Earl  Marshal.     He  bears  behind  his  escutcheon 
two  bastons  in  saltire,  as  in  fig*  52. 
I    17.  Lord  High  Admiral. 
Ji    18.  Lord  Steward  of  the  Household. 
I    1§.  Lord  Chamberlain  of  the  Honsehold. 

The  last  five  take  precedence  of  all  of  their  degree; 
t,  c.  if  Dukes,  they  precede  all  Dukes;  if  Maiquesses, 
all  Marquesses,  &c, 

20.  Xhikes  according  lo  their  patents.  The  ducal 
coronet  is  ornamented  with  eight  strawberry  leaves,  five 
of  which  are  seen  in  Heraldic  drawings.  Crests  are 
sometimes  placed  on  what  is  called  a  ducal  coronet,  in- 
stead of  on  a  wreath ;  in  this  case  the  strawberry  leaves 
are  supposed  to  be  four  in  number,  and  three  are 
visible  in  the  drawing.  See  the  coronet  in  fig.  52. 
Dnkes,  and  all  Peers,  are  entitled  to  a  steel  helmet  in 
profile,  wilh  bars  of  gold,  damasked  crimson* 

21.  Marquesses  according  to  their  patents.  The 
Marquesses  coronet  is  adorned  with  four  alternate  straw- 
berr)'  leaves,  and  as  many  pearls.  In  drawings,  three 
of  the  former,  and  two  of  the  latter,  are  exhibited.  See 
%.  172. 


22.  Dukes*  eldest  sons. 

23.  Earls  according  to  their  patents,  Earls  are  not 
snppoecd  to  have  alwaj-s  used  their  present  coronets. 
The  most  ancient  instance  of  an  Earl  using  a  coronet  at 
all  is,  according  to  Sandford,  John  of  Eltham,  Earl  of 
Cornwall,  on  whose  monument  in  Westminster  Abbey 
it  is  represented,  compowd  of  greater  and  lesser  leaves* 
But  the  present  EarFs  coronet  is  ornamented  with  eight 
pearls,  raised  on  pyramidal  slips  of  gold,  alternating 
with  eight  strawberry  leaves.  See  it  in  fig,  131.  Before 
the  introduction  of  the  coronet,  the  inferior  Nobility  wore 
achapeau,orcapofmaintenanc*e,  represented  in  the  Arms 
of  Abtot,  Earl  of  Worcester,  fig.  99. 

24.  Marquesses*  eldest  sons, 

25.  Dukes'  younger  sons, 

26.  Viscounts  ac-cording  to  their  patents.  The  Viii- 
count*s  coronet  is  adorned  with  sixteen  pearls,  nine  of 
which  appear.  This  canon  we  lay  down  on  the  autho- 
rity of  the  Earl  Marshal's  order  at  the  Coronation  of 
George  III.  Tlie  usual  representation,  however,  con- 
tains seven  pearls  only.  Wc  have  shown  it  in  the  Anns 
of  Lord  Bacon,  but  this  is  an  anachronism.     Fig,  144. 

27.  Earls'  eldest  sons. 

28.  Marquesses*  younger  sons. 

29.  The  Bishop  of  London.  His  Heraldic  distino- 
tions  as  the  Archbishop  of  Canterbury. 

30.  The  Bisliop  of  Durham,  Hb  mitre  is  surrounded 
by  a  ducal  coronet,  in  token  that  he  is  a  Prince  Palatine. 
He  impales  the  Arms  of  his  See. 

31.  The  Bishop  of  Winchester.  He  is  Prelate  of  the 
Order  of  the  Garter,  He  therefore  wears  the  distinctions 
of  that  Order.  His  Arms,  impaled  with  those  of  his  See, 
are  surrounded  by  the  Garter,  which  is  of  blue,  bearing 
in  gold  the  motto  Honi  soil  gui  mal  y  p^mi, 

32.  Bishops  according  to  priority  of  consecration. 
The  Bishop's  distinctions  are  as  those  of  the  Archbishop 
of  Canterbury.  If  a  Bishop  be  principal  Secretary  of 
State,  he  takes  precedence  of  all  other  Bishops,  unless 
they  hold  a  more  elevated  station  in  the  Royal  service, 

33.  Barons  according  to  their  patents.  Till  the  time 
of  Charles  11.  the  Barons  wore  a  plain  cap  of  crimson 
velvet  faced  with  ermine.  Since,  they  have  borne  a 
coronet,  ornamented  with  six  pearls,  lour  of  which  ap- 
pear in  drawings.  If  a  Baron  be  principal  Secretary  of 
State,  he  takes  precedence  of  other  Barons,  unless  they 
hold  higher  situations. 

34.  Speaker  of  the  House  of  Commons. 

35.  Viscounts*  eldest  sons. 

36.  Earls*  younger  sons, 

37.  Barons*  eldest  sons, 

38*  Knights  of  the  Garter.  See  their  distinctiona 
under  the  Bishop  of  Winchester.  All  Knights  what- 
soever are  entitled  to  bear  a  steel  hehnci,  open,  with- 
out bars,  and  damasked  crimson.     See  fig.  153. 

39.  Privy  Cimneillors. 

40.  Chancellor  of  the  Exchequer, 

41.  Chancellor  of  the  Duchy  of  Lancaster. 

42.  Lord  Chief  Justice  of  the  King's  Bench. 

43.  Vice  Chancellor 

44.  Master  of  the  Rolls. 

45.  Lord  Chief  Justice  of  the  Common  Pleas. 

46.  Lord  Chief  Baron  of  the  Exchequer. 

47.  Jutlges  and  Barons  of  the  Exchequer,  of  the 
degree  of  the  Coif,  by  seniority. 

48.  Bannerets  made  by  the  King  in  person.  This 
was  the  highest  rank  in  ancient  Chivalry.  The  ordinary 
Knight,  a  Knight  Bachelor,  {boi-chevalkr,)  bore  in  the 
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UmtlSif,  field  a  penhbii,  or  long  streaming  flag,  on  the  end  of 
^^V^^  his  lance.  On  occasions  of  remarkable  prowess,  the 
Monarch  summoned  the  Knight  to  his  side,  and,  cut- 
ting off  the  long  streaming  part  of  the  pennon,  con- 
verted it  into  a  square  flag,  or  banner,  which  the  Knight 
ever  after  bore,  and  was  termed  a  Knight  Banneret 

49.  Viscounts'  younger  sons. 

50.  Barons'  younger  sons. 

51.  Baronets.  Baronets  bear,  as  Knights,  an  open  hel- 
met of  steel,  without  bars,  damasked  crimson.  English 
and  Irish  Baronets  also  bear  in  the  dexter  or  middle 
chief,  or  at  the  fess  point,  a  small  escutcheon,  argenty  en- 
signed  with  a  sinister  hand  erect,  apaumy,  gules.  See 
fig.  29.  This  is  called  the  badge  of  Ulster.  Baronets 
were  created  by  James  I.  during  the  troubles  in  Ire- 
land, when  the  Province  of  Ulster  was,  more  especially, 
in  a  state  of  insubordination.  They  ofiered  their  lives, 
property,  &c.  for  the  defence  of  the  Kingdom.  Ori- 
ginally their  number  was  but  200,  but  since  it  has  been 
unlimited.  Baronets  were  also  created  by  Charles  I. 
in  pursuance  of  his  father*8  plan,  in  order  to  encourage 
the  colonization  of  the  Province  of  Nova  Scotia ;  these 
Baronets  bear  what  is  called  the  badge  of  Nova  Scotia, 
viz.  an  escutcheon,  borne  as  by  the  Baronets  of  England 
and  Ireland,  argent,  a  saltire  azure,  surmounted  by  an 
inescutcheon  of  Scotland,  royally  crowned. 

52.  Bannerets  not  made  by  the  King  in  person. 

53.  Knights  Grand  Crosses  of  the  Bath.  They  bear 
their  arms  encircled  with  a  red  riband,  bearing  in  gold 
the  motto,  Tria  juncta  in  uno.  The  collar  and  jewel 
of  the  Order  may  be  added.     See  38. 

54.  Knights  Commanders  of  the  Bath.     See  38. 

55.  Knights  Bachelors.     See  38. 

56.  Companions  of  Uie  Bath. 

57.  Eldest  sons  of  the  younger  sons  of  Peers. 

58.  Baronets'  eldest  sons. 

59.  Knights  of  the  6arter*8  eldest  sons. 

60.  Bannerets'  eldest  sons. 

61.  Knights  of  the  Bath's  eldest  sons. 

62.  Knights'  eldest  sons. 

63.  Baronets'  younger  sons. 

64.  Esquires  of  the  King's  body.  All  Esquires  use 
a  helmet  of  steel  in  profile  with  the  visor  closed.  See 
fig.  113. 

65.  Gentlemen  of  the  Privy  Chamber. 

66.  Esquires  of  the  Knights  of  the  Bath.     See  64. 

67.  Esquires  by  creation.     See  64. 

68.  Esquires  by  office.  Kings  of  Arms,  Herald.*?, 
and  Pursuivants  are  Esquires  by  office.  If  an  inferior 
Heraldic  officer  be  a  Knight,  the  superior  still  takes 
precedence.  The  costume  of  these  officers  is  a  tabard 
of  the  Arms  of  the  Sovereign ;  that  of  the  Kings  is  made 
of  embroidered  velvet ;  that  of  the  Heralds,  of  satin  ; 
that  of  the  Pursuivants,  of  sarcenet.  The  Kings  wear  a 
crown,  as  represented  in  fig.  110,  composed  of  a  circlet 
of  sixteen  acanthus  leaves,  oak  leaves,  or  feathers,  (for 
respecting  what  they  are,  authors  differ,)  nine  of  which 
are  visible  in  painting.  Round  it  is  inscribed  Miserere 
mei,  Deus,  secundum  magnam  misericordiam  tuam. 
Both  Kings  and  Heralds  wear  a  collar  of  SS ;  on  this 
are  two  portcullises  of  silver  gilt  for  the  Kings,  and  of 
plain  silver  for  the  Heralds.  On  the  breast  is  sus- 
pended the  Union  Badge,  and  on  the  back  the  White 
Horse  of  Hanover.  The  Pursuivants  have  no  collars. 
Each  King  has  Arms  of  office,  which  always  consist  of 
argent,  a  St.  George's  cross,  but  the  chiefe  vary  in  the 
following  manner  J  Garter,  azure,  within  a  Garter  of  tlie 


Order,  between  a  lion  of  England  and  a  fleur-de^ys  oi 
France,  a  ducal  coronet,  or.  Clarenceux,  gvles^  a  lion 
of  England  crowned,  or.  Norroy,  per  pale,  azure  and 
gules,  a  lion  of  England  crowned  between  a  fleur-de 
lys  and  a  key,  or.     See  64. 

69.  Younger  sons  of  Knights  of  the  Garter. 

70.  Younger  sons  of  Bannerets. 

71.  Younger  sons  of  Knights  of  the  Bath. 

72.  Younger  sons  of  Knights  Bachelors. 

73.  Gentlemen  entitled  to  bear  arms. 

The  degrees  of  Precedency  among  females  are  88  fit- 
lows: 

1.  The  Queen.  Her  crown  is  that  erf*  the  King. 
And  in  general  it  may  be  observed,  that  the  coronets  a 
females  are  those  of  the  corresponding  dignity  amoqg 
men.     Helmets  never  accompany  female  barings. 

2.  The  Princess  of  Wales. 

3.  King's  daughters. 

4.  Wives  of  the  King's  sons. 

5.  Wives  of  the  King's  brothers. 

6.  Wives  of  the  King's  uncles. 

7.  The  King's  grandaughters. 

8.  Wives  of  the  eldest  sons  of  Royal  Dukes. 

9.  Daughters  of  Royal  Dukes. 

10.  Wives  of  the  King's  brothers'  or  sisters' sODi. 

11.  Duchesses. 

12.  Marchionesses. 

13.  Wives  of  the  eldest  sons  of  Dukes. 

14.  Daughters  of  Dukes. 

15.  Countesses. 

16.  Wives  of  the  eldest  sons  of  Marquesses. 

17.  Daughters  of  Marquesses. 

18.  Wives  of  tlie  younger  sons  of  Dukes. 

19.  Viscountesses. 

20.  Wives  of  the  eldest  sons  of  Earls. 

21.  Daughters  of  Earls. 

22.  Wives  of  the  younger  sons  of  Marquesses. 

23.  Baronesses. 

24.  Wives  of  the  eldest  sons  of  Viscounts. 

25.  Daughters  of  Viscounts. 

26.  Wives  of  the  younger  sons  of  Earls. 

27.  Wives  of  the  eldest  sons  of  Barons. 

28.  Daughters  of  Barons. 

29.  Maids  of  Honour. 

30.  Wives  of  the  younger  sons  of  Viscounts. 

31.  Wives  of  the  younger  sons  of  Barons. 
82.  Wives  of  Baronets. 

33.  Wives  of  Knights  of  the  Garter. 

34.  Wives  of  Bannerets. 

85.  Wives  of  Knights  of  the  Bath. 

36.  Wives  of  Knights  Bachelors. 

37.  Wives  of  the  eldest  sons  of  the  younger  ioai  cf 
Peers. 

38.  Wives  of  the  eldest  sons  of  Baronets. 

39.  Daughters  of  Baronets. 

40.  Wives  of  the  eldest  sons  of  Knights  of  the  Gaiter. 

41.  Daughters  of  Knights  of  the  Garter. 

42.  Wives  of  the  eldest  sons  of  Bannerets. 

43.  Daughters  of  Bannerets. 

44.  Wives  of  the  eldest  sons  of  Knights  of  the  BUh. 

45.  Daughters  of  Knights  of  the  Bath. 

46.  Wives  of  the  eldest  sons  of  Knights  Bachdois. 

47.  Daughters  of  Knights  Bachelors. 

48.  Wives  of  the  younger  sons  of  Baronets. 

49.  Daughters  of  Knights. 

50.  Wives  of  the  Esquires  of  the  King's  body. 

51.  Wives  of  the  Esquires  to  the  Knights  of  the  BatL 
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52*  Wives  of  Escjuires  by  creation, 
i       53.  Wives  of  Esquires  by  office. 
I      54.  Wives  of  the  younger  sons  of  Knights  of  the 
Garter* 

55.  Wives  of  the  younger  eons  of  Bannerets, 

56.  Wives  of  the  younger  sons  of  Knights  of  the  Balh, 

57.  Wives  of  the  younger  sons  of  Knights  Bachelors, 
5B.  Wives  of  Gentlemen  entitled  to  bear  arms. 

59.  Daughters  of  Esquires  entitled  to  bear  arms, 

60.  Daughters  of  Gentlemen  entitled  to  bear  arms, 

3.  The  crowns  mentioned  in  the  early  Historical 
part  of  this  Essay  arc  distinclioiis  still  in  use*  Their 
application  has  been  already  noticed.  They  are  mar- 
shalled above  the  helmet,  coronet,  &c,  but  usually  below 
the  crest. 

The  Arms  of  the  Sovereign,  or  part  thereof,  are 
sometimes  allowed  to  be  borne  as  marks  of  peculiar 
favour,  Richard  II.  is  said  to  be  the  first  who  grantcfl 
Arms  of  augmentation*  Ordinaries^  too,  are  added,  of 
which  the  most  usual  are  the  c!iief  and  tlie  canton. 
These  ordinaries  are  generally  ensigned  with  some  sig- 
nificaiit  device,  or  a  portion  of  the  Royal  Arms  as  before. 
Thus  I*ord  Nelson's  paternal  coal  was  augmented  by 
a  chief  wa\7  argcni,  bearing  a  palm-tree  between  a 
ship  at  sea  and  acastle»  all  proper;  tlie  Arms  of  Thomas 
Irord  Uoos,  created  in  1525  Earl  of  Rutland,  which 
were  originally ^  or,  two  bars,  a^zurCj  a  chief  guks,  were 
thus  altered  :  or,  two  bars,  azure,  a  chief  quarterly,  first 
and  fourth,  two  fleur-de-lys  of  France,  second  and  third, 
a  lion  of  England  ;  and  the  Arms  of  John  Churchill, 
Baron  of  Eymouth  in  Scotland,  (sahk,  a  lion  rampant, 
argent^}  were  augmented  by  James  II.  with  a  canton 
argent y  charged  with  a  cross  of  St.  George. 

Henry  VIII.  was,  in  the  highest  degree,  lavish  of 
Hernldie  distinctions.  On  Ann  Boleyn  he  conferred  the 
Anns  of  the  Earls  of  Lancaster,  of  Angoul^me,  and 
Guienne,  which  she  quartered  with  those  of  the  alli- 
ances of  her  own  family ;  but  her  family  coat  itself  was 
dropped.  To  Jane  Seymour  he  gave  a  coat  of  augmen- 
tation, or,  on  a  pile,  gnies,  between  six  fleur^e-lys, 
azure,  three  lions  of  England,  which  is  quartered  by 
the  Seymours,  Dukes  of  Somerset,  to  the  present  day. 
To  Katharine  Howard  he  assigned  two  whole  coats,  to 
be  quartered  with  her  own,  vh.  I.  azure,  three  flcur-de- 
lys,  in  pale,  or,  on  two  flanches  erminey  as  many  roses 
gulei ;  and  IL  azure,  two  lions  passant  gardant,  between 
four  demi-fleur-de-lya,  or,  Lasdy,  to  Katharine  Parr 
he  granted  the  following  coat,  to  be  quartered  with  her 
proper  one :  argeni,  on  a  pile,  between  six  roses,  guUa, 
three  others  of  the  field. 

4.  While  we  are  on  the  subject  of  Marshalling,  we 
may  be  expected  to  notice  what  Menestrier  calls  Bottises 
Anglahui  abatements,  or  symbols  of  disgrace  intro- 
duced into  Arms.  In  this  respect  we  fear  we  are  too 
open  to  the  sarcastic  Frenchman's  assaults.  Abatements, 
of  coarse,  are  never  Viscd,  except  in  a  case  which  we 
shall  presently  mention;  and  in  this,  if  they  are  follies, 
they  are  shared  by  our  continental  neighbours. 

Abatements  must  always  be  tawny  or  raurry,  except 
only  bastons.  As  it  would  be  impossible  or  invidious 
to  present  the  reader  with  real  coats  containing  these 
abatements,  we  must  give  them  separately. 

Fig.  195  is  a  ddf,  or  quadrant  spot.     If  this  bearing 
be   repeated    in   the   escutcheon,   or  be   of  metal,  or 
charged,  it  is  not  to  be  taken  for  an  abatement.     This 
is  the  sign  of  a  revoked  challenge- 
Fig.  196  is  an  tscutckeon  reversed.     It  belongs  to 


him  who  uncourteously  treats  a  lady,  or  deserts  his    Murthal. 
Sovereign's  banner,  l"i*<. 

Fig.  197  is  a  poini  defter  parted^  and  belongs  to  a  ^^■^^s^^'^mJ 
boaster. 

Fig.  198  is  a  point  in  poijit ;  the  designation  of  one 
who  behaves  sloth  fully  in  the  field. 

Fig.  199  is  a  ]mnt  chatfipaltu  It  belongs  to  one 
who  kills  a  prisoner  of  w^ar. 

Fig.  200  is  a  §ore  sininter.  It  js  given  to  effeminate 
persons. 

Fig.  201  represents  two  gussets,  dexter  and  sinister, 
Botli  are  abatements ;  the  former  for  voluptuousness, 
the  latter  for  intoxication. 

The  plain  poini,  assigned  for  lying,  is  exemplified  in 
fig,  3,  where  it  forms  the  lowest  division  of  the  escut- 
cheon. 

The  baston,  already  noticed,  is  the  abatement  of  a 
bastard,  and  the  only  abatement  used,*  It  is,  moreover, 
hereditary,  and  can  only  be  removed  by  the  King,  A 
bastard  may  bear  his  mother*s  Arms  without  this  abate- 
ment ;  but  if  he  bear  his  father^s,  he  must  add  it.  The 
illegitimate  descendants  of  some  of  our  Kings  have 
thought  fit  to  incur  this  blemish  for  the  sake  of  retain- 
ing the  Royal  Arms ;  an  instance  of  winch  we  have  in 
the  family  of  Fil/.roy,  Duke  of  Graflon,  whose  coat  will 
be  found  in  fig.  64,  The  baston  must  not  be  borne  of 
metal,  except  by  the  descendants  of  Kings. 

A  traitor's  coat  is  represented  reversed,  and  is  not 
blazoned  by  Oie  technical,  but  proper  names  of  the  tinc- 
tures, except  where  such  tinctures  are  tliemselves  tech- 
nical, 

5,  Ensigns  are  either  national  or  personal.  The  anti- £afeigiz«» 
quily  of  the  former  has  been  already  shown;  and  they 
still  retain  some  peculiarities  of  ancient  Heraldry.  They 
are,  for  the  most  part,  different  altogether  from  the  Arms 
of  the  Country  which  they  represent;  except  what  are 
called  **  Standards,*'  which  are  usually  the  same.  The 
ensigns  of  the  Norman  Monarchs  appear  to  have  been 
whollyditrerent  fi*om  the  National  bearing  and  from  each 
other.  At  gent,  a  cross,  g^://e.f,  was,  at  an  early  period, 
borne  in  the  English  army,  and  considered  hence  the 
National  banner.  In  nothing  is  the  Heraldry  of  Na- 
tional ensigns  more  decidedly  distinguished  from  that  of 
National  escutcheons,  than  in  the  particular  that  while 
ordinaries  rarely  enter  the  latter,  they  are  as  rarely 
absent  from  the  former.  This  circumstance  also  draws 
a  wide  distinction  between  the  ancient  and  moflern 
Heraldry  of  ensigns ;  and  we  may  observe,  as  another 
distinction  of  this  department  of  modern  Heraldry,  that 
colour,  as  in  the  escutcheon,  so  in  the  banner,  is  an 
essential  feature.  Yet  the  rules  which  prescribe  the 
different  combinations  of  colours  and  metals  in  ordinary 
modern  Heraldry,  have  no  application  in  the  theory  of 
ensigns. 

The  largest  species  of  ensign  is  the  Standard,  commonly  Standard. 
of  a  square  form,  but  now  somewhat  oblong.  It  was 
generally  used  by  Sovereign  Princes,  or  by  the  Com- 
manders of  armies.  The  Gonfanon,  as  used  anciently,  Ggnfiuioii, 
did  not,  according  to  Dr.  Meyrick,  resemble  the  species 
of  ensign  commonly  termed  by  that  name  in  modern 
Heraldry,  but  "  was  fixed  in  a  frame  made  to  turn  like 

•  "  All  tht!  bastardii  of  all  cotaTinuns  shall  berc  a  ftsse,  mm  cdl 
hit  a  baiston  of  uun  of  the  mt  dignitt's  uf  colutim^  excejjl  Lhi^bri.^t  irde 
of  the  fixijiles,  and  the  bastarde  of  the  br«^thyTDt?  of  the  chevi'  blode : 
where  thc^ntaimce  ii  deiuu-ded  to  evych  broEbij-  e  like  moch,  theya 
ba^^Urdift  shall  odd  more  bagy  to  his  jirmyi,  or  take  aw^iy  a  bagy  of 
armys.^'— ^upA  of  St,  Aibanii, 
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Ftanoo* 


a  modern  ship's  vane,  with  two  or  three  ttreamere  or 
tails.  The  object  of  the  Gonfanon  wis  prindpally  to 
render  great  people  more  conspicuous  to  their  followers, 
and  to  terrify  the  horses  of  their  adversaries ;  hence  the 
Ctonfimon  became  a  mark  of  dignity."  These  Gonfimons 
appear  to  have  differed  little  firtnn  the  Ftennon.  We  have 
given  some  representations  of  ensigns  called  by  ancient 
writers  Gonlanons  and  Pennons.  Yet  that  there  was 
9ome  difference  is  evident  from  the  language  of  Waoe : 

Li  baroKt  ouremt  ffom/amamif 
Li  ekeva&en  i 


Bannera* 


The  difierenoe  was,  perhaps,  rather  in  the  charge  than 
the  form.  Indeed,  Uie  Gonfanon  appears  to  have  an- 
ciently sustained  the  office  of  the  banner,  to  indicate  the 
jnresenoe  of  some  important  person ;  while  the  Pennon 
was  borne  by  every  ordinary  Knight,  as  well  as  by  tiie 
more  powerAil  feudal  dignitaries. 

A  writer  in  the  Rdro^ifet^ive  Rmew,  to  whose  obser- 
vations this  department  of  our  Treatne  is  greatly  indebted* 
observes,  "  When  the  English  army  was  composed  of 
tenants  in  eapUe  of  the  Crown,  with  their  followers,  ft 
appears  that  such  tenants  were  entitled  to  lead  them 
under  a  banner  of  their  Arms;  but  the  precise  number 
of  men  so  fumi^ed,  which  conferred  this  privilege, 
has  not  been  ascertained.  Judging,  however,  from  tlie 
8ieg€  of  Karkneroek^  it  would  seem  that  early  in  the 
XlVth  century  there  was  a  banner  to  every  twenty-five 
or  thirty  men  at  arms.''* 

**  When  the  tenant  in  capite  was  unable  to  attend  in 
person  from  fflckness^  or  from  being  otherwne  engaged 
in  the  King's  service,  he  nevertheless  sent  the  quota  of 
men  at  arms  and  ardiers^  for  which,  by  the  tenure  of  his 
lands,  he  was  engaged;  and  his  bsinner  was  committed 
to  the  charge  of  a  deputy  of  equal  rank  to  his  own» 
Thus  at  Karlavorock,  the  Bishop  of  Durham,  being  pre- 
vented from  attending  by  some  public  duty  which  detained 
him  in  England,  he  sent  one  hundred  and  snty  of  hhi 
men  at  arms  with  his  banner,  which,  it  is  worthy  at 
remark,  was  simply  that  of  his  paternal  Arms,  without 
any  reference  to  those  of  his  See ;  which  tends  also  to 
prove  that  in  the  field  he  was  considered  merely  as  a 
temporal  Baron."t 

'*  The  most  curious  fiust  on  the  subject  which  is  estai* 
blished  by  the  Poem  is  with  respect  to  the  banner  of  an 
Earl ;  for  it  is  evident  that  it  was  considered  to  belong 
to  the  dignity  rather  than  to  the  individual.  Ralph  de 
Monthermer,  the  Earl  of  Gloucester  in  right  of  his  wife, 
Joan,  daughter  of  King  Edward  I.,  and  widow  of  Gil- 
bert de  Clare,  Earl  of  Gloucester,  by  which  title  he  was 
repeatedly  summoned  to  Parliament,  led  his  followers 
on  that  occasion  under  the  banner  of  Clare,  the  Earl 
of  Gloucester,  whilst  he  was  himself  vested  in  a  suiooat 
of  his  paternal  Arms,  which  he  also  bore  on  his  shield." 
"  The  fact  is  the  more  worthy  of  attention,  because  it 
oonroborates  the  opinion  that  he  possessed  the  dignities 
of  Earl  of  Gloucester  and  Hereford  solely  in  right  of 
his  wife;  for  on  her  death  in  1307  he  ceased  to  enjoy 
them,  and  they  were  assumed  by  Gilbert  de  Clare,  her 
son  by  her  first  husband;  Monthermer  being  sum- 
moned to  the  very  next  Parliament  as  a  Baron  only."! 

Corporations  and  Fraternities,  secular  and  religious, 

*  Retr—pcctivc  Bevitw,  Second  Seriet.  Oc/.  1827. 
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had  also  their  respective  Banners ;  which,  on  partienlar  1 
occasions,  were  paraded  in  the  field. 

The  Banner  was  not  only  displayed  on  a  atafl^  but  ^ 
was  also  appended  to  the  trumpets  of  the  owner.    II 
was  borne,  too,  by  Herslds,  when  acting  on  the  part  of 
the  Prince  or  Chief  to  whom  it  bdong^ 

Beside  this  Banner,  a  Knight  might  hav«  what  was 
called  his  Standard,  which  diliend  wholly  firom  the 
species  of  flag  now  known  by  that  name;  sinee,  while 
the  modem  Standaid  universally  displsfja  the  Arni%  the 
eariy  one  always  bore  the  badge  or  eogmmnoe.  Hie 
Standard  was  somewhat  longer  than  a  Banner,  bnt  wl 
so  deep.    Both  Standard  and  Banner  led  100  maa. 

The  Pennon,  like  the  Banner,  ocntained  «*wfa> 
bearings ;  every  Knight  having  Uie  command  of  10t 
men  was  allowed  to  bear  one  of  then.     Wo  haie 
already  spoken  of  the  manner  of  creatiDg  a  BawMni 
I    Tlie  Guidon,  or,  as  some  write  it,  Chadliomms^  —  Oiij 
the  ensign  of  an  esquire  or  gendeinan,  and  i 
50  men.    It  bore  no  Anns,  Init  aim]^  tfia  ( 
zanoe,  or  Device. 

The  Ptennoncell  might  be  used  by  any  individaaL  Bta 
bore  the  oognisanoe,  or  "avowry,"  Le.  the  naoRef  ths 
tutelar  saint  of  the  bearer. 

This  interesting  department  of  Henddiy  hae  in  lUs 
Country  ahnost  wholly  fiJlen  into  decay.  AitlnfiiDnl 
of  Lord  Nelson  great  attentkm  waa  paid  to  tmmgm,  m 
well  as  to  every  other  branch  of  the  etndy ;  botat  thai 
of  the  late  Duke  of  York  the  uteiost  dingnd  of  the 
subject  prevailed. 

We  here  conclude  our  summary  of  Hm  enioaa  and 
not  unprofitable  theory.    Brejudioes,  fimnded  on  | 
rous  and  noble  sentiments,  but  nowftat  < 
opinions,  which,  if  less  prejudiced,  are 
grounded,  have  exalted,  it  must  be  i  " 
of  Heraldiy  to  a  very  exaggerated  and  unmerilBd  < 
nity ;  but  there  are  extremes  in  this  as  in  all  i 
and  the  contempt  which  the  elegant  fobrie  of  7 
is  fitted  to  experience  at  the  handa  c^  ntilitaaBB%& 
equally  discreditable  to  modem  taste  and  to 
knowledge.     Heraldry  is,  at  leasti  a  very 
structure ;  and,  if  material  utility  must  be  the  i 
of  Good,  Heraldry,  even  here,  may  advance  heri 
sions.     For  if  the  maintenance  of  a  hi£^  sprit  of 
honour,  attachment  to  existing  institutioDa,  and  the  pie- 
servation  of  those  gradations  to  whieh.  Soctely  is  iv 
debted  for  all  its  symmetry  and  solidity,  be  objeets  of 
importance.  Heraldry  has  valuably  contAfanlsd  Id  mL 
Heraldry,  too,  was  chief  handmaid  of  the  i 
Arts  in  dark  and  barbarous  Ages :  and 
be  said  of  the  pedantry  of  early  Heralds,  ^ 
their  Treatises  with  information  wholly  afien  fion  thor 
subject,  yet  this  alone  is  good  evidence  that  a  HeiaU^ 
as  such,  was  expected  to  be  a  man  of  various  eradition; 
inasmuch  as  his  very  Science  led  him  to  treat  of  oljedB. 
almost  universal.     Heraldry,  too,  has  been  the  nesM 
of  determining  genealogies  and  inheritanoea  thraqgk 
very  remote  conclusions :  its  use  in  illuatrating  Hintatf, 
both  as  regards  customs  and  fiicts,  mnat  be  aikmcdto 
be  considerable ;  and  its  study,  therefore,  can  never  fas 
unworthy  the  Historian,  the  Biographer,  and  the  Btta 
of  Letters ;  while  the  Philosopher  may  well  be  reqoirei 
to  tolerate  what  has  proved  in  many  inatancea  of  c 
tial  value  to  Society. 


^y  Prior  to  the  invention  of  stamped  money,  commerce 
^^  was  carried  on  by  the  exchani^  of  commodities,  and  the 
OQ  little  metal  employed  probably  consisted  of  pieces  cut 
without  regard  to  shape  but  regulated  by  weight ;  for 
all  large,  and  even  for  small  sums  recourse  was,  conse- 
quenlly,  had  to  scales,  and,  if  we  take  into  consideration 
the  diversity  of  weights  existing  in  Countries  apart  from 
each  other,  we  shall  readily  perceive  the  inconvenience 
attending  this  original  barter.  On  tl^  earliest  Grecian 
Coins  a  variety  of  types  appear  which  are  derived,  as  we 
shall  shortly  explaiu,  from  circumstances  connected  with 
the  Country  ;  it  will  not  tlien  be  unreasonable  to  sup- 
pose that  each  City  having  adopted  some  particular 
emblem,  affixed  it  to  the  pieces  of  metal  there  struck,  at 
once  designating  the  City  to  which  they  belonged,  and 
iiidica4ing  in  a  manner  their  value.  This  stamping  of 
pieces  of  metal  was,  in  fact»  a  pubhc  testimony  thai  they 
»  were  of  the  weight  required,  and  might  pass  in  traffic 
■  without  trial  by  scales.  It  will  be  obvious,  that  it  was 
sufficient  to  ailix  the  stamp  on  one  side  only  of  the  Coin, 
but  a  difficulty  arose  as  to  the   means  of  effecting  this  ; 

tif  the  metal  were  laid  on  an  even  surface,  the  dye 
containing  the  device  placed  upon  it,  and  the  hammer 
resorted  to,  the  pieces  would  in  all  probability  be  <Iis- 
plaoed  during  the  operation,  and  the  impression  would 
thus  be  rendered  imperfect.  At  the  present  day,  the 
piece  of  metal,  or  planchd  as  it  is  termed,  is  placed 

^    within  a  steel  collar  corresponding  with  il  in  size  ;  but 
this  being  a  contrivance  unknown  to  the  Ancients,  the 
method   they    adopted   may  be  thus   explained.     Deep 
f      grooves,  generally  two  in  number,  were  cut  out  of  the 

>sur&ce  of  otie  extremity  of  a  bar  of  metal  or  a  pun- 
cheon, by  which  means  projections  were  formed  and  the 
planchet  was  then  laid  thereon ;  in  this  manner,  iifler  a 
single  blow  of  a  hammer,  the  metal  would  be  partially 
secured  and   retained  in  its  place  until  the  operation  of 
Btriking  was  completed.     From  tlie  great  relief  given  to 
the  early  Coins,  the  type  could  only  he  brought  out  by 
repealed  blows,  and  their  extreme   thickness  and  glo- 
bosity leads  OS  to  suspect  they  were,  in   the  first  in- 
^B||uice«  of  a  spherical  form.     The  Coins  produced  a^r 
^^H|  manner  we  have  just  described,  would  bear  on  one 
i^Tr  the  sides  the  type  of  the  City  rudely  executed,  and  on 
I     the  other  several  deep  indentations  made  by  the  fixed 
puncheon ;  these  depressions  most  frequently  partook 
of  a  quadrilateral  form,  and  were  four  in  number ;  hence 

Jailer  the  lapse  of  a  few  years,  when  the  Coins  were  cha- 
racterised by  a  greater  degree  of  neatness,  the  reverses 
represented  a  square  divided  into  four  equal  parts* 
The  lines,  which  at  first  were  of  considemble  breadth, 
insensibly  disappear,  and  about  the  year  500  u.  c.  but 
one  slight  depression  of  a  square  form  remained  occu- 
pying the  field  of  the  Coin  ;  this  compartment  served  for 
Ithe  introduction  of  a  second  symbol,  and  instances 
occur  in  which  the  former  divisions  are  slightly  indicated 
on  the  surface. 
We  have  as  yet  noticed  but  one  variety  of  indenta- 
tions on  the  reverses ;  for  although  about  500  b,  c.  the 
indented  square  prevailed  throughout  Greece,  nume- 
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rows  modifications  were  employed  before  the  dye  a;^ 
sumed  tins  simple  character.  Instances  occur  of  Coins 
in  which  the  dye  is  circular,  but  divided  like  the  pre- 
ceding into  four  parts  ;  others  there  are,  also,  in  which 
the  bounding  figure  is  square,  but  the  cavities  are  tri- 
angular,  from  the  cross  Unes  naming  diagonally. 

The  Coins  of  some  Cities  of  Asia  Minor  present  a  sin- 
gular v-ariety  ;  in  these  the  surface  on  which  the  metal 
was  placed   had  angular  pieces  cut  out,  not  the  deep  Plate  IL 
grooves   noticed  above;  as  it  is  difficult  to  convey  in  ^'^*  '^■ 
words  an  idea  of  this  modification,  we  have  given  a  ^sJa^Iiiiar 
representation  of  the  form  of  the  end  of  the  instrument  ctwval  with, 
by  which,  possibly,  it  was  effected.     The  difference  in  thcLyflian 
the  appearance  of  the  Coin  thus  formed  will  be,  that  Klngtiom, 
instead  of  the  area  being  divided  as  before  by  bands,  the     8*  *L 
separation  is  effected  by  an  angle  of  each  department  being 
considerably  depressed.      The  improvements  resulting 
from  this  variety  in  the  dye  maybe  easily  conceived ;  in  the 
course  of  time  it  was  found  unnecessary  to  give  so  great 
a  depth  to  the  dcpres^ons,  which  therefore  gradually 
became  less  apparent,  and  about  the  year  460  b.  c,  but 
four  slight   triangular  indentations  are  seen,  disposed 
like  the  sails  of  a  windmill.     There  arc  a  few  Coins  in 
which  the  triangular  parts  are  given  in  relief,  possibly 
suggested   by    the    preceding  variety,   and   admirably 
arlaptcd  for  fixing  the  planchet  during  the  operation  of 
forming  the  type.     The  depressions  were  by  no  means 
limited  to  four,  although  that  number  is  by  fur  the  most 
fi-equcnt ;  on  the  Persian  Coins  denominated  Darics  but 
one  indentation   appears,  of  an  irregular  form,  and  on 
ancient  Coins  ascribed  to  the  city  of  Ephesus  there  are  ^^S-  ^2. 
two;  on  early  Coins  of  Dj'rrachium  and  Corcyra  three 
cavities  may  be  seen,  on  those  of  Egina  they  are,  with 
scarcely  an  exception,  five  in  number,  and  in  those  of  ^'"^^^  ** 
Sicily  yet  more  numerous.    Two  varieties,  more  compli-    ^^' 
cated,  occur  of  Bonotia  and  Theljes ;  on  a  few  Coins  of 
these  Cities  the  square  is  divided  both  by  transverse  and 
diagonal  lines,  thereby  forming  the  triangular  depres- 
sions before  alluded  to* 

The  first  attempt  at  the  introduction  of  types  on  both 
faces  of  the  Coins,  appears  in  the  insertion  of  some  small 
object  in  one  of  the  compartments*  On  Coins  of  Egina 
a  Dolphin  is  common ;  and  in  a  few  of  Syracuse,  the 
square  divided  into  four  parts  may  be  recognised,  and 
in  the  centre  a  circular  cavity  is  reserved  containing  »•  «.  • 
head  of  Proserpine,  ^* 

Such  are  the  combinations  in  early  Coinage  whicli 
possess  chief  interest,  and  these  are  as  many  as  our 
limits  will  permit  us  to  detail.  There  are  a  few  Cities  on 
the  C'oins  of  which  the  progressive  stages  of  the  Art  may 
be  traced,  as  is  the  case  with  diose  of  Chios  ;  some  Cities 
also  retained  to  themselves  a  peculiar  mmlitication; 
thus  in  the  colonies  constitnting  Magna  Ora?cia,  a 
siugidar  method  was  practised,  but  one  equally  effec- 
tual for  securing  the  planchet;  the  Coins  of  Metapon- 
tum,  Tarentum,  Crotona,  Sybaris,  and  Posidonia,  arc 
hollowed  on  the  reverse  with  the  obverse  in  relief  with  Coins  of 
the  same  object :  these  Coins,  termed  incusfd^  we  may  ^^^^ 
presume  to  have  been  s^truck  at  the  period  during  which 
the  simple  square  dye  prevailed  in  GraEciu  Propria. 
One  atlvantage  gained  by  this  method  was,  that  these 
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Coins  required  a  smaller  quantity  of  metal ;  the  pieces 
exceed  in  their  diameter  the  ordinary  dimensions  of 
Greek  Coins,  but  are  extremely  thin. 

The  Cities  of  Maronea,  Abdera,  Acanthus,  Amphi- 
polis,  and  iEnos,  situated  on  the  coasts  of  Macedon  and 
Thrace,  near  to  their  junction,  have  commonly  on  their 
Coins  a  double  square,  a  peculiarity  which  being  found 
to  exist  on  Coins  of  the  Macedonian  King,  Alexsmder  I., 
determines  their  age.  (500  b.  c.)  On  the  reverses  of  these 
Coins  the  divided  square  appears,  considerably  reduced 
in  size,  around  it  the  name  of  the  City  is  inscribed,  and 
there  is  a  second  square  beyond.  The  divisions  of  the 
inner  square  were  afterwards  omitted  when  some  device 
was  introduced,  and  in  a  short  time  the  inner  square 
was  altogether  dispensed  with. 

Having  in  the  preceding  remarks  shown  the  possibility 
of  effecting  a  chronological  arrangement  of  these  curious 
Coins  by  a  careful  examination  cf  the  indented  marks,  it 
may  be  proper  to  state,  that  the  interpretation  we  have 
assigned  to  them  is  not  altogether  in  accordance  with 
the  opinions  hitherto  received.  In  hazarding  these  con- 
jectures we  would  by  no  means  insist  that  the  various 
figures  certainly  originated  in  the  manner  we  have  de- 
scribed, but  we  think  the  supposition  consistent  through- 
out, and  neither  forced  nor  improbable. 
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Sect.  I.— Grecian  Coins. 

I.  Grecian  The  Coins  of  the  Greek  Cities  may  be  subdivided  into 
Civic  Coins,  those  1 .  of  Graecia  Propria,  and  the  Islands ;  2.  of  the  Greek 
Colonies ;  and  3.  of  the  Greek  Cities  in  Asia.  The  first 
two  divisions  embrace  Coins  from  the  invention  of  the 
Art  of  striking  them  until  the  subjugation  of  the  Country 
by  the  Romans.  The  third  division  is  of  minor  import- 
ance, comprehending  the  Coins  of  Cities  founded  by 
Alexander  the  Great  while  prosecuting  his  conquests  in 
the  East.  This  class  terminates  with  the  Augustan 
Age,  and  includes  many  Cities  of  Asia  Minor,  Arabia, 
Palestine,  Syria,  and  Mesopotamia. 
Era  of  No  chronological  arrangement  of  the  early  Coinage 

Grecian  of  the  Grecian  States  can  at  present  be  effecteid,  but  we 
</mc  Coins.  ^^^^  nevertheless,  induced  to  offer  some  hints  for  the  con- 
sideration of  the  student  on  their  probable  era ;  viewing 
them  in  connection  with  the  Coins  of  tlie  ancient  King- 
doms of  Lydia  and  Persia.  The  subject  has  indeed 
seldom  been  more  than  imperfectly  touched  upon  ;  and 
we  conceive  much  valuable  information  connected  with 
the  chronology  of  Ancient  Greece,  the  progress  of  the 
Art  of  Sculpture,  and  comparative  wealth  of  the  several 
States,  might  be  obtained,  if  this  inquiry  were  more  fully 
pursued.  We  shall  confine  our  remarks  to  a  few  Coins 
on  which  there  remain  grounds  for  reasonable  conjecture 
as  to  their  era ;  such  are  those   of  Egina,  of  Mace* 


donia«  and  of  Grsecia  Magna,  but  we  hare  first  to  notioe  OfC 
the  Coinage  of  the  Asiatic  Countries.  ^^ 

The  Lydians  occupied  a  portion  of  Asia  Minor,  ^^ 
lying  between  the  rivers  Thermus  and  MenaBder,  and  ^^ 
are  the  nation  recorded  to  have  first  stamped  the  metal 
used  in  commerce.*  Upon  reviewing  the  annals  of  the 
Lydian  Kingdom,  we  shall  find  their  History,  at  the 
commencement  of  the  Vlllth  century  b.  c,  involved 
in  obscurity,  and  intermixed  vrith  fiible ;  at  that  period 
also  the  surrounding  nations  enjoyed  independenee. 
Upon  examining  the  Coins  ascribed  to  this  Country,  we 
will  venture  to  say  that  the  rudest  among  them  cannot  Fbk 
claim  a  higher  antiquity  than  many  of  acknowledged  Tig.  I 
Grecian  workmanship,  whidi  we  shall  show  in  the 
sequel  to  have  been  struck  about  600  b.  c.  Under 
Croesus,  560  b.  c,  Lydia  was  incorporated  with  the  Per- 
sian Empire,  and  as  we  must  assign  the  year  700  b.  c. 
as  the  earliest  date  for  the  practice  oif  the  Art  of  Cointgei 
we  may  consider  the  Lydian  Coins  as  having  been  atroek 
during  this  interval.  It  may  be  remembered  thift 
throughout  the  Poems  of  Homer,  who  flourished,  ae* 
cording  to  Newton,  870  b.  c,  no  passage  is  fimnd  fion 
which  we  can  infer  the  existence  of  stamped  moaey,  tn 
omission  which  could  scarcely  have  oocurred  if  Coiu  had 
been  in  his  days  a  medium  of  commeroe. 

The  earliest  of  the  Persian  Coins  in  rristenoe  are  the  p^ 
pieces  denominated  Darict,  and  commonly  vekmd  to  Fif.1 
Darius  I.,  who  ascended  the  throne  5Sl  b.  c.  Upon  a 
careful  inspection  of  them,  they  will  be  ionad  aearoely 
reconcilable  with  this  date,  being  of  extieme  ndracsB, 
whereas  the  Greeks  of  Asia  Minor  had,  at  the  period 
in  question,  arrived  at  some  proficiency  in  the  Art  We 
may  then  conjecture  that  they  were  issued  by  order  of 
Darius,  a  King  of  the  Medes,  who,  upon  a  ptrlial 
conquest  of  Lydia,  544  b.  c,  caused  tJie  money  of  thil 
Country  to  be  reooined  for  his  own  use.f 

For  the  epoch  of  the  institution  of  Coinage  in  GtMiCW 
Propria,  antiquaries  usually  adduce  a  passage  in  tle'^ 
Arundelian  Marbles,  relating  that  Phidon,  a  Prince  of 
the  Argives,  established  a  Mint  in  the  Island  of  Egiiii, 
869  B.  c.     The  Coins  struck  by  him  bear  the  marks  of  2^^ 
high  antiquity,  and  as  they  are  found  to  this  day  in  greil  ^^ 
numbers,  must  have  circulated  extensively.     The  dite 
assigned  for  these  Coins  will  be  perceived  to  be  qvaUt  at 
variance  with  the  generally  received  opinion  that  the 
Lydian  Coinage  is  the  most  ancient.    To  free  onrseifcf 
from  this  embarrassment  we  may  observe,  that  a  Fiina, 
also  bearing  the  name  of  Phidon,   is  reported  to  have 
flourished  nearly  three  centuries  later  than  the  ivmer, 
while  the  events  recorded  of  their  lives  perfectly  coincide; 
a  circumstance  so  improbable,  that  Sir  Isase  Nmton 
without  hesitation  rejects  the  first  name  as  fictitious,  and 
fixes  the  date  of  Phidon   at   584  b.  c.     We  heartily 
concur  in  the  opinion  entertained  by  this  gpreat  Phitoso- 
pher,  and  we  conceive  that  we  shall  not  greatly  err,  if 
we  place  the  earliest  Coins  of  Egina  as  struck  about  600 
B.  c.     This  conclusion  will  guide  us  in  ascertaining  the 
era  of  many  Coins  of  the  neighbouring  Cities  andlslandii 
as  Thebes,  Melos,  &c  ^^ 

Coins  of  great  antiquity  are  found  of  many  Cities  of*** 
Macedon  and  Thrace,  bordering  on  the  coast  of  the 
Egean  Sea.     A  knowledge  of  the  drcumstances  which 
gave  rise  to  a  Coinage  in  this  distant  region,  will  acquaint 
us  also  with  the  period  of  their  fabrication.  The  founds- 

•  Herodotus,  i.  94. 

t  Newton,  Chronohgfy  BaitfhnuLM  and  Mede*. 
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tion  of  llic  Kinardom  of  Macedon  is  commonly  ascribed  by 
Chronolog-ers  to  Ciiranaus,  a  relative  of  Phidon  ;  a  cir- 
C4imstai*ce  which  will  justify  the  supposition  of  a  Mint 
having  been  established  in  that  Covintry,  in  imitation  of 
the  one  in  Egpna:  this  conjucture  receives  additional 
stren^tli,  if  we  might  not  say  confirmation,  from  the 
weiij^hLs  used  in  both  Countrie!^  beinpf  tomid  to  be  the 
same. 

We  have  lastly  (i)  notice,  the  introduction  of  Coinage 
in  Magna  Gntcia;  an  inqiairy  attended  with  more  dith- 
culty  than  the  precedini!^,  from  the  various  nations  who 
inhabited  its  coast,  and  the  several  periods  of  their  mi- 
gration. When  treating  of  the  Monarchic  Coinage  we  shall 
haye  occasion  to  speak  of  the  Coins  of  the  early  Princes  of 
Syracuse,  and  as  the  snbject  will  throw  some  lig^ht  ujxjn 
tlie  Civic  Coinage  of  the  surrounding  Country,  the 
reader  is  referred  to  that  section.  It  will  answer  our 
preiient  puri)ose  to  observe,  that  hut  few  Sicilian  Coins 
mpfiear  to  have  been  struck  until  500  n,  c. 

Our  next  inquiry  relatef*  to  the  symbols  of  the  Greek 
Coinu^,  and  the  causes  which  p^ve  rise  to  a  few  of  the 
most  interesting.     They  wil!  fall  under  three  heads ;  ru, 

I,  Peculiar  symtH>ls  adopted  by  the  early  Greek 
Cities. 

1I»  The  Deities  and  their  attributes. 

III.  SYmhi>knsed  in  common  by  Greek  Cities, 

I.  The  greater  nyniber  of  the  symbols  inchided  in  the 
Ist  division  fell  into  disuse  ahout  400  b.  c.^  and  after 
the  lapse  of  about  a  century,  the  practice  of  introducing 
the  heads  of  the  Deities  became  general  throughout 
Greece.  The  f^ymbols  included  under  the  first  claas 
take  their  rise  from  local  tniditions  and  fabulous  History^ 
from  the  productions  of  the  climate,  and  from  distiii- 
g"Uf»hcd  characters  and  edifices  of  celebrity, 

Ar^os. — t'uder  the  reign  of  lielanor,  an  early  Prince 
of  Argofi,  Da  nan  8,  an  Egyptian,  sought  to  deprive  him 
of  the  Kingdom.  A  day  was  appointed  for  a  public 
assembly  to  decide  on  tlieir  respective  claims,  on  the 
eve  of  which  a  bull  and  a  wolf,  from  the  neighbouring 
mountains,  fought  under  the  walls  of  tbe  City  ;  tlie 
Argives  assimilated  the  bull  to  Gelanor,  and  the  wolf 
to  Danaus  ;  and  the  wolf  proving  victorious^  the  crown 
was  awarded  to  the  Egyptian  Prince.  In  commemo- 
ration of  this  event,  the  Argives  stamped  on  their  CoiuB 
tlie  device  of  the  forepart  of  a  wolf. 

Uyzautium. — It  is  related  of  Philip  II.  of  Macedon, 
that  meditating  an  attack  on  this  City  on  a  cloudy  night, 
the  moon  suddenly  shone  forth,  and  discovered  the  ap- 
proach of  his  army  in  sufficient  time  to  enable  the  in- 
habitants to  repulse  him  i  the  moon  was  ever  after 
venerated  as  the  preserver  of  Byzantium,  and  the  event 
recorded  by  the  symbol  of  a  crescent.  The  Turks  %vhen 
they  took  possession  of  Constantinople  in  the  XVth  cen- 
turj',  f>eroeiving  the  type  in  many  parts  of  the  City,  and 
ignorantly  suspicious  of  lurking  magic,  thought  to  propi- 
tiate its  unknow  n  powers  by  the  adoption  of  the  symbol;* 

Ciazomme. — A  tnidition  long  prevailed  that  a  winged 
hoar  appeared  in  the  territory,  and  laid  waste  a  great 
extent  of  countrj^  ;t  the  inhabitants  affixetl,  in  consse- 
quence  of  this  circumstance,  a  representation  of  the 
monster  on  their  Coins, 

Corhitk. — According  to  fabulous  Hbtory,  the  hero 
Bellerophon  disct:)vcrcd  the  horse  Pegasus,  prior  to  his 
engaging,  the  Chimera  by  a  fountain  situated  at  the 


*  Hithria  B^tnntina^  l.  7. 
f  Julian,  i^f  Natit'^  dnimaHumj  xii,  38, 
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foot  of  the  citadel  of  Corinth  ;  hence  that  animal  forms  SymliolgoB 
the  symbol  on  their  Coins.  Grmtui 

Ephrsus. — PhihMratus   relates   that   the  Athenians,      Cuitis. 
about  to  plant  a  colony  on  the  coast  of  Asia  Mintjr,  ^■^'^^'^^ 
were  directed  in  their  course  to  the  sjwt  on  which  this 
City  was  afterwards  ibunded,  by  a  swarm  of  bees »  which 
preceded  the  vessel.     Hence  we  have  the  origin  of  the 
symbol  of  a  bee  on  Ephesian  Coins. 

Gortyna. — ThesymM  is  that  of  Europa,  recording  the 
fable  of  Jupiter  having  conducted  the  daughter  of  the  Phoe- 
nician King  Agenor  across  the  sea  to  tlie  Island  of  Crete. 

Heracleia. — There  were  not  less  than  100  Cities  of 
this  name,  all  of  them  founded  in  honour  of  Hercules, 
The  symbols  on  the  remaining  Coins  of  a  tew  of  these 
Cities  represent  Hercules  strangling  the  Nemaean  Lion. 

Sii^mphalus  is  memorable  for  being  the  spot  at  which 
Hercules  destroyed  the  voracious  birds  StyniphaMvi^ 
which  fed  upon  human  flesh.  The  hero  is  depicted  in 
the  act  of  discharging  an  arrow  :  tlie  objects  at  which 
he  aims  are  necessarily  excluded. 

liutm. — The  fate  of  ancient  Troy  is  recorded  on 
Coins  of  this  City  by  the  figure  of  i'Eneaa  bearing  his 
father  Anchises  on  his  shoulders,  and  attended  by  the 
young  Ascanius, 

Lesbos t  Chios,  Lamptaais,  and  Thames  were  famed  Sj-mbol* 
for  their  excellent  wines,  and,  in  consequence,  among  'h'"'''"^'^ 
the   devices,  heads  of  Bacchus   and  Silenus  frequently       ?  *^** 
appear  ;   also  ivy-lea ves»  grapes,  amphoric,  a  variety  of  ^f  tbe 
drinking  vessels^  and  the  panther,  an  animal  consecrated  climate^ 
to  BacchuSj  may  be  seen. 

Cyrtne, — The  symbol  is  the  plant  iilphiumt  peculiar 
to  the  Country, 

Mdaponlmn  and  Leonilmnn. — The  country  surround- 
ing these  Cities  was  remarkable  for  its  great  fertiUty,  • 
so  much  BO  that,  in  Leonlinum,  corn  was  reix)rted 
to  grow  wild.  The  symbol  adopted  by  the  (bnner  City 
wa,s  an  ear  of  barley ;  by  the  latter,  a  lion's  head,  sur- 
rounded by  grains  of  barley. 

The  devices  on  the  Coins  of  many  Cides  lead  to  the 
origin  ot  tlieir  names,  these  being  derived  from  their 
productions,  their  fancied  resemblance  to  some  familiar 
object,  &*;,  The  most  remarkable  of  this  kind  are  the 
following. 

Agngeninm^  called  by  the  Greeks  Aqragan^  from 
Kpdjtf^pj  a  crab.  This  animal  is  the  type  of  the  City, 
which  was  named  afler  the  river  near  which  it  was 
founded. 

ClideM^  from  KXciV  icXejc  Jt,  a  key,  the  device  ad  opted 
from  the  Island  being  assimilated  in  form  to  that  object. 

CardiOf  from  Kttpt>tn^  a  heart,  the  symbul  which  may 
sometimes  be  seen  on  the  Coins  of  that  City, 

Metos^  from  Mi/Xo»',  a  melon,  a  common  symbol  on 
the  early  Coins  of  Melos,  either  from  the  fruit  abound- 
ing in  the  Island,  or  its  fancied  resemblance  to  it  in 
form.  The  meaning  of  this  word  is  doubtful,  the  com- 
mon construction  given  being  that  of  apple ;  l>ut  the 
fruit  represented  on  the  Coin  does  not  perfectly  resemble 
either  that  or  the  melon. 

Rhodes,  from  'Volov,  a  rose ;  it  may,  perhaps,  also 
l>e  translated  the  flowers  of  the  pomegranate,  the  inva^ 
riable  t^-pe  of  the  city. 

Sdiiius,  from  ^^*vov,  parsley.  A  leaf  of  this  lie rb 
is  the  common  type  of  tiie  City,  which  received  its  name 
from  a  neighbouring  stream,  so  called  from  the  plant 
being  found  in  large  quantities  on  its  banks. 

Side,  (Pamphylia,)  from  S/^t/,  a  pomegranate,  the 
type  of  the  City/ 
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Of  the  Cities  which  contend  for  the  honour  of  ^in^ 
birth  to  Homer,  Smyrna  and  Chios  have  the  ikirest 
claim :  on  the  Coins  of  the  former  the  bust  of  the  Poet 
forms  a  common  device ;  on  those  of  the  latter  he  is  re- 
presented at  full  length  with  his  Pbems  in  his  hands. 
Sappho  appears  on  Coins  of  her  native  City  Mytilene  in 
Lesbos,  Lycurgtw  on  Coins  of  Lacedsemon,  and  Ajax,  the 
son  of  Oileus,  forms  the  constant  type  on  those  of  Opus, 
the  Capital  of  part  of  Locris,  and  birth-place  of  the  hero. 

Crete  was  Aimed  for  its  labyrinth,  situated  near  the 
ancient  Capital  Cnossus,  which  constitutes  the  chief 
symbol  on  the  Coins  of  the  City.  For  the  City  of  Rhodes, 
a  radiated  head  of  Apollo  affords  the  type  of  the  obverse, 
which  there  are  some  grounds  for  believing-  to  have 
been  copied  from  the  celebrated  Colossus.  The  splendid 
City  of  Ephesus  was  memorable  through  successive 
Ages  for  the  Temple  erected  to  Diana,  that  Goddess 
being  worshipped  there  with  peculiar  honours ;  repre- 
sentations of  the  porch  of  this  Temple  arc  given  on  Coins 
struck  during  the  Imperial  Ages  of  Rome  :  they  difler 
slightly  from  each  other,  as  the  edifice  was  frequently 
rebuilt.  On  Imperial  Coins  of  the  Island  of  Cnidus,  the 
celebrated  statue  of  Venus  by  Praxiteles  is  represented. 

II.  The  lid  division  of  symbols  on  G^recian  Coins 
consists  of  the  Deities  and  their  attributes ;  these  would 
naturally  be  suggested  as  the  devices  most  appropriate 
upon  the  discontinuance  of  the  indented  square,  and 
while  the  obverse  sufficed  to  contain  the  type  of  the  City. 
The  chief  Greek  Deities  appearing  on  the  Civic  Coins 
are  the  following. 

Jupiter,  The  attributes  aji  Eagle  and  ThitndcrholL 
On  Coins  of  Epirus  and  Thessaly,  tlie  head  of  the  Deity 
IS  crowned  with  oak-leaves  :  he  had  a  celebrated  Temple 
at  Dodona,  in  the  former  Country,  near  which  City  was 
a  grove  of  oaks,  the  lea\'cs  whereof  were  said  to  be 
endowed  with  the  gift  of  prophecy. 

Crete  was  the  birth-place  of  Jupiter,  his  head  is  there- 
fore common  on  Coins  of  the  Cities  in  that  Island.  On 
Coins  of  C}Tene  he  is  represented  in  the  character  of 
Jupiter  Ammon,  as  on  those  of  the  Eg}ptian  Princes. 

Juno. — Peacock,  The  head  of  Juno  is  common  to 
Grecian  Coins ;  the  Peacock  may  be  seen  on  a  few  Coins 
of  the  Island  of  Samos,  famed  for  its  Temple  erected  to 
that  Goddess,  a  representation  of  which  is  given  on  Coins 
struck  in  the  Imperial  Ages. 

Pallas, — Owl  and  Pegasus.  The  head  appearing  on 
Uie  obverse  of  the  silver  Coins  of  Alliens  (the  City  conse- 
crated to  the  Goddess)  is  invariably  that  of  Pallas,  and 
is  conjectured  to  be  copied  from  the  celebrated  statue  of 
Phidias.  On  Coins  of  Ilium,  the  Trojan  Pallas  forms  a 
common  type. 

Neptune.^Tridenty  Dolphin,  and  Seahorse.  The 
City  of  Posidonia,  (lloaci^tvu^  Neptune,)  in  the  Country 
of  Lucania,  was  founded  in  honour  of  that  Deity ;  the 
coins  are  incused,  (a  character  we  have  noticed  as  pecu- 
liar to  the  early  Coins  of  Magna  Graecia,)  and  bear  for 
their  type,  without  exception,  a  figure  of  the  God.* 
Trcczene,  aCity]of  Argos,  and  tlie  birth-place  of  the  hero 
Theseus,  accjuired  celebrity  from  its  Temple  erected  to 
Neptune ;  a  Trident  was,  in  consequence,  affixed  on  the 
Coins. 

Apollo. — Tripod  and  Lyre,  We  have  si)okcn  of  a 
head  of  Apollo  on  the  Coins  of  Rhofles,  supposed  to  be 
taken   from   the  Colossus.     The   Cities  of  Chulcis  in 


*  A  Coin  of  tills  City,  delineated  on  an  enlarged  scale,  may  be 
seen  in  plate  ii.  fig.  4,  illustratinir  the  Eisay  oa  Scllptujui:. 


Eubora,  Mytilene,  and  Colophon,  bear  the  type  of  a  1|^  g 
on  the  reverses  of  their  Coins ;  they  were  oU  iamed  ftr 
the  worslrip  of  Apolki. 

Fenv8,^A  Dove,  Cnidus,  a  City  fiunned  for  its  IVnple  ^ 
to  Venas,  hears  on  its  Coins  a  head  of  the  Goddess.   Hie 
symbol  on  the  Coins  of  the  Cities  of  Sicyon,  and  the 
Islands  Seriphus  and  Siphnos  is  a  dove,  pesnUy  beariar 
an  allusion  to  the  worship  paid  to  Venus. 

Diana. — A  Hind,  This  animal  is  common  on  Coins 
of  Ephesns,  and  on  those  of  the  City  of  Bsr^a,  in  f^m* 
phylia,  memorable  like  the  former  for  its  Temple  Is 
Diana ;  a  flgfure  of  the  Goddess  is  given.  Syracuse  and 
Massilia  had  also  Temples  to  Diana,  and  her  effigy- is  of 
frequent  occurrence  on  their  Coins. 

Ceren  and  Proserpine. — Ban  ofBariet^^  Torckei,  ^ 
The  City  of  Eleusis,  famed  for  its  mysteries,  oflers  w 
its  Coins  a  representation  of  Ceres  drawn  in  a  o»  ^ 
serpents.  Ears  of  barley  are  introduced  on  Coins  efril 
the  Cities  of  importance  in  the  Island  of  Sicily,  w4icretfte 
above  Deities  formed  the  chief  objects  of  worship. 

Hercules. — A  Lion,  Club,  Bow  and  Anrnn,  We 
have  already  mentioned  the  Cities  of  Heraeleia  as  pf^ 
sentin^  the  device  of  Hercules  strangling  the  Nemcaa 
lion.  Thebes  was  the  birth-place  of  the  hero,  his  bead 
was  in  consequence  sometimes  introduced  on  the  Coids 
of  that  City  ;  he  is  represented  also,  on  a  lew  of  them, 
strangling  the  serpents.  Hercules  was  one  of  the  chief 
Deities  of  the  Tyrians,  and  his  head  forms  a  eoastant 
device  on  their  Coins  ;  lastly,  on  Coins  of  the  idandef 
Thasos  he  appears  shooting  with  his  arrows:  thai  Isbad 
was  noted  for  a  Temple  to  the  Demigod,* 

Bacchnn, — Amphorw,  Grape»,  Vine-leave:  TTiebes 
gave  birth  to  Bacchus,  as  well  as  to  Hercules ;  hence 
when  heads  are  given  on  the  Coins  (which  does  not  fire- 
quentty  occur)  they  are  of  one  or  other  of  these  Deities. 
Amphorm  are  the  most  common  devices  on  Boeotian  aad 
Theban  Coins. 

Pan. — A  Goat.  The  animal  may  be  seen  on  Om 
of  Macedonia,  and  on  those  of  Arcadia  ;  the  God  ap- 
pears reclining  on  Mount  Olympus. 

Mercury. — An  Antelope.  This  is  the  sole  device  oi 
Coins  of  the  City  of  ^'Enos,  in  Thrace. 

III.  The  Illd  and  last  division  includes  a  variety  of^ 
symbols  appearing  in  common  on  Coins  which  have  not  ' 
appropriated  to  themsel\-es  any  peculiar  device.  TJie 
greater  numl^er  of  them  are  emblematical  of  warfere, 
(the  sj'mbols  which  would  naturally  suggest  themsehes 
to  nations  inureil  from  infancy  to  the  use  of  arms,)  and 
may  be  referred  to  the  Northern  and  less  Civiliffd  States 
of  Greece. 

A  Horse  is  the  symbol  common  to  Maeedoina  andPtoJ 
the  chief  Cities  of  Thessaly,  viz.  Larissa,  Pharsalns,  snd^** 
Tricca ;  the  inhabitants  of  those  regions  acquired  eete- 
brity  for  their  skill  in  the  training  and  managemeat  of 
this  animal,  whereof  the  habitual  use  probably  gave  Me 
to  the  Fable  of  the  Centaurs. 

A  Shield  of  an  o\ti1  form  is  the  t}-pe  of  Boeotia,  appear- ft  ^ 
ing  with  scarcely  an  exception  on  Coins  of  the  Cities 
Thebes,  Plataja,  Tanagra,  and  Thespis.  On  Coins  of » 
few  Macedonian  Kinirs  also  we  meet  with  a  circuhf 
shield,  variously  ornamented.  In  addition  to  these  d^ 
vices  we  may  notice  frequent  representations  offFarrvn, 
Helmets,  Clubs,  Spears,  and  other  implements  of  battle. 
Lastly,  we  have  the  Cities  situated  on  the  sea-coast,  and 
(Hstinguiflhefl  by  their  commerce,  such  as  those  of  Ask 

*  Herodotus,  ii.  44, 
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Minor,  Phcenkiai,  aad  Grttciu  Magna.  The  symbols 
adopted  by  ihe«  cotisiBt  oliieily  of  Feimck,  Pro4V9,  Rud- 
ders, Tridentn  ;  a  variety  of  Bab,  ns  tlie  Dolplwi^  Crah^ 
&€. ;  and  in  a  few  iiistatices  Shells* 

The  cottqueslB  of  Alei&nder  and  his  Govt'rruueni  id 
Asia,  gave  rise  to  die  eslablishmeut  tif  numerous  Qreciaa 
Cities  throughout  Asia  Minor,  Syria,  aiid  Piikfttine. 
His  General,  Scleucus^  founded  no  fewer  than  134 
Towtis,  of  which  Antiochia,  Seleutiu,  Apamea,  and  Lao- 
dicem  were  the  chief.  The  devices  commonly  atfixed 
on  the  Coins  of  these  places  were  the  heads  of  the 
Deities  and  their  attributes.  The  Coins  of  this  tU vision 
are,  ti»  we  tntcuhi  conjecture,  infinitely  more  numerous 
than  the  preceding,  but  from  the  samcnesK  of  tlie  devices 
they  afibr«l  little  interest. 

We  shall  conclude  the  subject  of  Civic  Coins  by  some 
account  of  the  churaciers  constituting  the  JUegend,  The 
lllfierl|3idons  of  the  greatest  simplicity  were  those  of  the 
ecriy  Republics  ;  for  as  Kingdoms  became  powerfiil,  de- 
prave by  luxury,  and  verging  to  decay.  Ro  their  Legends 
btcame  diffuse,  being  tilled  with  expressions  of  udulation 
calcfldftfted  to  nurse  the  ambition  and  tiatler  (he%'anitTof 
Princes.  While  Coinage  was  limited  to  a  few  Grecian 
Stalin's,  and  each  appropriated  to  itself  a  device,  it  will  be 
obvious  that  It  was  su pert! uous  to  insert  the  name  of  the 
City,  and  hence  the  greater  number  fire  destitute  of  cha- 
racters,  H'we  omit  the  occ  ion  of  the  initial 

letters  in  thccompartmeui  :ie  reverses.    But 

when  Coining  l>ectime  general  througiiont  Greece,  and 
symbols  of  the  Deities  were  substituted  and  promiscu- 
ously employed,  it  was  then  found  requisite  to  inscribe 
Ihe  names  either  at  length  or  in  an  abridged  form.* 

On  Coins  of  Abydos,  in  Mysia,  tlie  single  initial  letter 
first  occurs  ;  we  have  afterwards  AB,  also  A  BY,  and 
sometimes  the  entire  nnme^  ABYAIQN,  in  the  genitrve 
cage,  money  being  understood.  On  Athenian  Coins 
AOE  is  commonly  inscribed  on  the  early  Coins,  and  after- 
wards ASnNAlQPf.  Thebes  is  ex]ire9sed  by  0E,  8y- 
racn^r  by  SYPA,  and  so  on.  It  may  be  remarked  also 
that  on  the  earliest  Coins,  partictdarly  those  of  Grrrda 
Magna,  the  characters  are  trecjueolly  placed  fn  retro- 
grade order. 

In  order  that  these  characters  shotdd  oocupr  !c<s  rr>om 
on  the  Coin,  and  not  interfere  with  the  d'  > 

^rami  were  introduced;  these  are  figures  t>     ^  l,  ti 

1  of  the  name,  in  which  the  characters  are  so 
.,..^iv^ced  that  a  limb  of  one  applies  to  many.  By 
thfs  ingenious  method  an  entire  name  might  lie  brmight 
within  a  space  of  little  more  extent  than  that  which  was 
previously  occupied  by  an  individual  character.  The 
following  will  serve  as  inustrations  : 

>g^  Aebaia.     [^  Panormua.    hrf.  Hemclcia.     ]/\_  Leoatioum* 

The  Civic  Coins  about  the  Age  of  Alexander  the  Great 
have  been  stated  to  bear  for  their  devices,  heads  of  the 
chief  Deities,  and  the  attributes  peculiar  to  them.  The 
Coins  which  now  demand  attention  diOcr  from  the  Civic 
in  presenting  the  portraits  of  Princes  (there  are,  how- 
ever, many  exceptions)  in  lieu  of  the  heads  of  Deities ; 
the  reverses  mainly  consist  of  figures  of  Deities  who 
jbrroed  the  chief  object  of  worship  in  the  particvilar  City 
in  which  the  Coin  was  struck,  and  were,  prubably,  copied 
irom  statues  erected  to  their  honour. 

The  period  of  History  which  these  Coins  sene  to  elu- 

*  For  soine  of  the  forms  in  which  tbo  munes  appeal  cm  aacieat 
Coins,  stti  ^aDREviATioNS^  In  our  MisicUurtvouf  Division* 


QidaXe  ifi  that  which  has  received  the  denomination  of    Gracijui 
tlie  Grecian  Kmpire,  commencing  with  Alexander  the  Honarchic 
Great,  and  clotang  with  the  extinction  of  the  dynasty  of     ^^^'^ 
tile  Laicidas  in   the  Augustan  Age.     Imlcpeiidently  of  '"^^'^'^ 
Uie  lijiigdouis  included  in  this  Empire,  a  tew  Coins  exist 
of  tlie   Kings  of  Epiriw.  also  a  series  of  the  Syracusan 
Princes, 

The  Coins  of  the  Grecian  Empii^  may  be  di\ided  into  Divisions  of 
those  of  tlie  four  Kingdoms  established  upon  the  final  Monarchic 
division  ot^  Alexander's  dominions,  vis.  the  Kinp^doms  ^^^°^'' 
of  Macedou,  Thrace  and   the   Western   parts  of  Asia 
Minor,    S^TJa.   aiwi  Eg-ypt ;  also  the  |>onions   *fi'  these 
whieh  were  mibsequentiy  formed  into  distinct  dyna."^ties. 
Under  this  second  division  we  have  the  Countries  of  Ar- 
menia, (diTided  into  the  Greater  and  the  Lesser.)  Par- 
thia,  BactHana,  Jud^a,  Comma^ne,  and  Osroene,  or 
Edessa,  in  Mesopotamia. 

Macedon, — The  Coins  of  this  King^lom  claim  our  first 
attention ;  for  omitting  those  which  bear  tlie  heaii  of  Geio, 
lirst  King"  of  Syracuse,  (referred  by  some  anliijuaries  to 
the  reifrn  of  tiiat  Prince,)  they  precede  by  upwards  of  a 
century  the  Coins  of  any  other  race  of  Grecian  Princes. 
As  this  series  is  of  coiHlftMllle  extent,  and  slififhtly 
varied  in  its  character  aoe0fSN|f  to  the  pericxls  in  which 
the  Coins    were    struck,   wc  vide   it   into  three 

clasnes  :  the  first  oi^  these  *  s  500    B,  c,   with 

Alexander  I.  and  closes  with  Amyntas,  the  father  of 
Philip  IL;  under  the  second  division  will  fall  the  Coins 
nf^ Philip  II.  and  Alexander  the  Great;  and  the  third 
includes  those  of  the  remaining  Princes,  until  the  final 
subjection  of  the  Country  to  the  Romans. 

I,  This  division  is  chiefly  interesting^  from  tnclndinfif 
many  pieces  bearinfr  the  rude  indentations  peculiar  to  the  , 

early  Coinage.  As  these  have  already  been  descriljed  in 
treating  of  the  Civic  Coins,  further  detail  is  needless. 
The  Coins  of  Alexander  I.  are  in  silver,  and  of  great  ^****J* 
rarity,  as  are  also  those  of  his  immediate  succesBors;  the  ^' 
most  common  type  on  the  early,  and  indeed  late  Coins 
of  the  series  is  a  Horse  with  or  M^thout  a  rider,  and 
upon  the  introduction  of  symbols  on  hifih  sides  of  the 
Coins,  a  head  of  the  younp:  Hercules  clothed  in  the  lion's 
skin.      Hercules  was  ii  '  hly  honoured  in  Mace- 

donia,  as  the  inhabitat!  id   their  descent  from 

him, 

IT.  We  have  Jd^  observed  tTiat  the  Coitis  of  fhe  first  Cj^"w  of 
class  were  indicative  of  the  infancy  of  the  Art  amonp:  the  J'J]f]fJjJ^ 
Greeks,  and  it  is  remarkable  that  it  attaitied  to  consider-  ^^^^^^ 
able  excellence  in   little  more   than  a  century  from  the  Great. 
discontinuance  of  the  indented  square.     Many  Coins  of 
this  division   are  indeed  of  the  best  style  of  Grecian 
workmanship,  and  as  the  Prince;?  to  whom  they  refer 
are  among  the  most  distinguished  in  History,  they  merit 
some  attention.     Numerous  as  are  these  Coins,  it  is  re- 
markable that  they  offer  but  little  variety  in  their  devices, 
it  is  also  donbtfiil  if  any  Coins  of  Philip  were  struck  in 
copper;  the  reverses  of  those  in  gold   and  silver  b^ a r 
symbols  commemorative  of  his  victories  in  the  Olympic 
Gomes  ;  the  head  appearing  on  his  silver  Coins  is  iuva-  Fig.  9. 
riably  that  of  Jupiter,  a  Deity  whose  worship  was  very 
ancient  in  Maccdon.     The  gold  Coins  of  Alexander  the 
Great  bear  a  head  of  Pallas,  (a  favourite  Deity  of  tliut 
Prince,)  also  figures  of  Victory,  in  allusion  to  his  e\tcn* 
sive  conquests.  On  the  stiver  Coins  a  figure  of  Jupiter  is 
represented,  a  symbol  which  afterwards  become  common 
to  Coins  of  the  Grecian  Empire.    The  God  appears  seated, 
bearing  in  his  right  hand  an  eagle   or  a  figure  of  Vic- 
ton^  and  in  his  left  a  sceptre;  the  figure  was  probably  Fig. 8* 
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copied  from  the  reAbWned  Statue  by  Phidias,  at  Olym- 
pia.  On  the  obverse  of  the.  Coins  with  this  device, 
vfe  have  a  head  of  the  youngs  Hercules  dothed  in  the 
lion's  skin;  these  symbols  were  affixed  to  Alexander's 
Coins  in  consequence  of  his  tracing  his  descent  from  the 
lastrmentioned  Deity,  and  from  his  earnest  desire  to  be 
regarded  as  the  son  of  Jupiter.  The  bronze  Coins  of 
Akxander  are  unimportant,  as  they  are  of  inferior  exe- 
cution, and  the  symbol  consists  but  of  a  repetition  of  the 
devices  just  named.  It  may  be  remarked  that  none  of 
the  Coins  struck  during  the  life-time  of  that  Prince  are 
known  to  preserve  his  portrait,  although  the  practice  of 
introducing  the  heads  of  Princes  was  not  uncommon  in 
his  Age.  Visconti  has  with  much  pains  endeavoured  to 
prove  that  his  features  are  preserved  on  a  few  Coins 
under  the  character  of  the  young  Hercules,  but  the 
result  of  his  observations  is  unsatisfactory.* 

III.  The  Coins  of  Philip  V.  abound  in  Cabinets ;  they 
are  greatly  diversified  in  their  symbols,  and  many  in 
silver  are  of  very  good  workmanship. 

The  copper  Coins  of  the  Greek  Empire  are  seldom 
deserving  of  much  attention  ;  inferior  in  their  execution 
to  those  in  silver,  they  offer  devices  but  slightly  di&ring 
from  the  Civic  Coins,  viz.  the  heads  of  Deities  and  their 
attributes ;  the  greater  number  of  the  Coins  after  Alex- 
ander the  Great  are  of  this  kind,  and  consequently  of 
little  esteem. 

Thrace  and  part  of  Asia  Minor  fermerly  constituted 
the  chief  possessions  of  Lysimachus,  in  the  division  of 
Alexander's  dominions  ;  the  Eastern  portion,  however, 
of  the  latter  Country  fell  to  the  k>t  of  Seleucus.  Soon 
afier  the  death  of  Lysimachus,  Thrace  was  overrun  by 
the  Gauls,  and  Asia  Minor  was  formed  into  several  in- 
dependent Kingdoms. 

Thrace, — ^The  silver  Coins  of  Lysimachus  are  very 
numerous,  and  bear  the  portrait  of  the  King ;  the  horn 
behind  the  ear  is  symbolical  of  power  and  strength,  and 
was  assumed  by  a  few  of  the  GenenJs  of  Alexander,  the 
supposed  son  of  Jupiter  Ammon.  The  gold  Coins  of 
this  Prince  resemble  the  silver ;  the  copper  are  unim- 
portant. 

At  the  fall  of  the  Greek  Empire,  the  Gallic  Chiefe, 
who  held  possession  of  the  Country,  struck  Coins  ;  they 
are  all  of  copper,  indifferently  executed ;  and  in  lieu  of 
the  ordinary  symbols  on  the  reverses,  they  bear  the 
portraits  of  the  Roman  Emperors  in  token  of  aUegiance. 
This  series  extends  to  the  reign  of  Caligula. 

A$ia  Minor, — Caria  is  the  most  ancient  Kingdom  in 
this  territory  of  which  a  series  of  Monarchic  Coins  is 
preserved ;  on  the  obverse  are  heads  of  Apollo,  resem- 
bling those  on  the  Coins  of  Rhodes ;  the  type  of  the 
reverse  is  a  figure  of  Jupiter  Labradeus,  (so  named 
from  his  bearing  an  hatchet  :t)  Jupiter  was  the  chief 
Deity  of  the  Carians,  and  had  a  splendid  Temple  at 
Halicarnassus,  the  ancient  Capital  and  Royal  seat.  This 
scries  extends  to  the  Age  of  Alexander. 

Myiia,  or  Pergamus. — Philetsrus,  the  Prince  who 
founded  this  dynasty,  appears,  from  the  Coins,  to  have 
had  his  name  used  in  common  by  the  race,  a  practice 
by  no  means  unfrequent  in  the  East :  the  portraits  on 
the  numerous  Coins  usually  ascribed  to  him,  exhibit  too 
great  a  diversity  of  character  to  authorize  a  supposition 
tliat  they  were  intended  for  the  same  individual.     On 
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the  reverse,  a  figure  of  PanaitiT«pftietitod,ieaftcd,  and  i 
hoMing  in  her  right  hand  a  laurel  cromi ;  this  tfpe  V 
alludes  to  the  solemn  Games  instituted  in  honoiir  of  Hut  ' 
Goddess,  at  Pergamus,  by  Philetcras,  and  dMcradhy  ^ 
the  succeeding  Princes.  The  copper  Coina  of  this  i 
are  few  In  number,  and  little  worthy  of  notaee. 

Bt%fiia.— The  silver  Coins  di  this  noe  of  1 
represent  their  portraits  boldly  executed,  and  on  thdr 
reverses  a  figure  of  Jupiter.  He  had  a  Temple  at 
Nicaea,  the  Capital,  and  is  represented  with  his  nghl 
hand  extended,  bearing  a  laurel  crown,  the  reward  jd 
the  victors  in  the  Games  instituted  in  his  hononr. 

Cappadocia.^'K  very  complete  series  of  the  Coins  ef 
the  late  Princes  of  this  Country  is  preserved,  iBseribcd 
with  the  years  of  their  reigns,  as  indeed  are  maayCoiM 
of  the  Bithynian  Kings.  P^his  bearing  a  figoie  of 
Victory  is  the  type  of  the  reverse. 

Poit<t£t.— But  a  few  Coins  remain  of  the  Prinecs  si 
this  Country ;  indeed,  until  MithridaAes  the  Grest,  its 
History  is  litUe  known.  The  series  is  not  charaderiied 
by  any  peculiar  device ;  the  Coins  of  Mithridates  sn 
numerous,  and  possess  great  beauty;  the  symbol  ii 
commonly  a  Hind,  encircled  by  an  ivy  wreath ;  and  o^ 
casionally  Pegasus,  a  type  of  the  City  Amisua,  is  substi- 
tuted. 

Bottphorut, — In  connection  with  Pootns  we  may 
notke  this  remote  region,  governed  from  an  early  fwiiod 
by  Kings  whose  names  alone  remain.  The  utility  d 
ancient  Coins  to  the  Historian  is  in  few  instsncet  suire 
remarkably  shown  than  in  the  Coins  of  this  Kmgdmn,as 
those  of  a  race  of  Princes  scarcely  mentioned  in  History, 
are  preserved  entire  ibr  upwards  of  three  centnries ;  wid 
firom  the  dates  being  given  with  each,  we  are  enabled  to 
ascertain  the  precise  year  of  the  accession  of  mssyd 
them.  Several  of  these  Cdns  are  composed  of  tbs 
mixed  metals  denominated  eiedrum  and  potm;  tbs 
former  compounded  of  gold  and  silver,  and  the  htier, 
silver  debased  with  copper.  The  execution  of  these  Coiai 
is  very  indifferent ;  indeed  those  of  the  last  five  reigss 
scarcely  preser\'e  the  form  of  the  human  countenance : 
the  series  extends  from  Augustus  down  to  Constantiae 
the  Great,  and  on  the  reverses  the  heads  of  the  Romta 
Emperors,  to  whom  they  acknowledged  allegiance,  com- 
monly appear. 

Egypt. — If  we  omit  the  Coins  of  the  Seleucid«,  thorn 
of  the  descendants  of  Alexander's  General,  Ptolemy,  who 
ibced  themselves  at  Alexandria,  form  the  most  beanti/iil 
monarcliic  series  extant.  They  acquire  additional  in- 
terest from  preserving  portraits  of  the  Queens;  many 
are  unrivalled  in  execution,  and  the  gold  Coins,  both  for 
size  and  number,  exceed  those  of  any  other  Kingdom.  ^  ^ 
The  devices  are  but  of  two  kinds,  an  Eag'le  on  a  thunder- 
bolt and  a  Cornucopia ;  the  introduction  of  the  fiist 
symbol  is  conceived  to  have  orig^'nated  either  ficm 
Ptolemy  I.  deducing  his  descent  from  Jupiter,  or  from 
his  life  having  been  preserved  by  an  eagle,  when  ex- 
posed in  his  infancy  in  the  woods :  the  cornucopia,  on 
the  Coins  of  the  Queens,  was  probably  emblematiGal  of 
their  deification,  the  symbol  being  given  to  the  propi- 
tious Deities.  The  copper  Coins  of  the  Egyptian  Kings 
are  destitute  of  portraits,  the  head  of  Jupiter  Anunoa 
forming  the  sole  tjpe  of  the  obverse :  on  the  silver 
Coins  the  year  of  the  Prince's  reign  is  firequently  in- 
scribed, prefixed  by  a  character  resembling  the  English 
letter  L.  In  this  scries  are  a  few  gold  Coins  highly 
interesting  firom  the  portraits  they  transmit,  and  which 
give  them  tlte  cliaracter  of  Medals;  the  pieces  we 
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ftllirie  Xo  represent  on  one  of  the  Mes  Ihe  portraits  of 
Ptokmy  L  and  Berenice,  and  on  the  other  those  of  the 
ild  Ptolemy  (Phikdelphiis)  and  Arsinoe. 

Syria, — A  few  gold  Cdna  exist  of  the  early  Kings  of 
Syria,  hut  all  are  of  extreme  rarity ;  the  series  in  silver 
possesses  great  beauty,  and  is  preserved  entire  of  nearly 
ill  the  Kings,  (twenty-«ix  in  number:)  from  the  diver- 
sity of  character  these  exhibit,  and  from  the  resemblances 
which  may  be  traced  in  branches  of  the  same  family, 
there  is  every  reason  to  believe  that  the  likenesses  are 
correct.  Oq  the  reverses  of  the  above  Coins  we  meet 
with  figures  of  the  Deities  who  formed  the  chief  ob- 
jects  of  worship :  the  first  in  importance  is  Apollo  ; 
he  is  represented  on  the  Coriina^  a  seat  of  a  conical 
form,  pliiced  over  the  spot  whence  the  gale  of  inspira- 
tion was  conceived  to  arise  :  this  device  ap^iearB  on  Ihe 
Coins  of  Seleucus  L,  the  reputed  son  of  the  God,  With 
Antiochus  IV.  we  have  the  type  of  Jupiter,  closely  re- 
sembhng  the  figure  on  Coins  of  Alexander  the  Great ;  the 
adoption  of  Ibis  symbol  arose  from  a  celebrated  Temple, 
erected  to  Jupiter  in  Antioch,  having  been  embellished 
by  this  Prince,  who  also  caused  a  Statue  of  the  God, 
copie<l  from  that  at  Olympia,  to  be  placed  therein.  On 
Coins  of  succeeding  Princes^  Pnllas  aiid  other  Deitieg 
apptfar, 

Armenia. — ^The  few  Coins  which  remaia  of  this  ex- 
tensive region  are  indicative  of  the  rude  state  of  the 
Art ;  and  the  Princes  to  whom  they  refer  are  scarcely 
known  in  History. 

ParM/fi.— The  Coins  of  the  Parthian  Kings  differ  in 
their  general  appearance  from  all  of  the  preceding, 
yet  they  possess  little  variety  among  themselves ;  the 
series  extends  throughout  nearly  five  centuries,  ami 
iTom  the  changes  they  nnderwent  during  this  period, 
we  may  consider  them  as  consisting  of  three  kinds. 
I,  This  division  includes  the  reigns  of  twelve  Princes, 
and  extends  to  about  fifty  years  before  the  Chris- 
tian Era  ;  the  Coins  are  small  in  size,  and  have  for  the 
type  of  the  reverse  the  King  seated,  holding  in  his  lianci 
a  bow.  The  portraits,  which  manitest  a  progressive  im- 
provement in  the  execution  of  the  Coins,  nre  rendered 
interesting  from  the  pains  bestowed  in  the  delinea- 
tion of  costume.  The  figore  on  the  reverse  is  en- 
compassed by  a  Legend  of  some  length,  as  in  addition 
to  the  name  Arsaces,  common  to  the  race^  a  surnanie 
is  occasionally  introdncetl,  serving  to  distinguish  the 
Princes,  the  epithet  (JdAEAAHN,  or  friend  to  the 
Greeks,  and  the  pompous  title  **  King  of  Kings."  11. 
The  greater  number  of  these  are  of  a  large  size  and 
of  superior  workmanship ;  some  variety  is  also  given 
to  the  device  of  the  reverse,  in  whicli  a  female  ap- 
pears presenting  a  crown  to  the  Monarch.  III. 
The  third  class  includes  the  Coins  of  the  last  few  reigns, 
which  are  only  remarkable  for  their  extreme  bar- 
barism. This  series  is  in  silver,  with  the  exception 
of  those  forming  the  last  division,  where  copper  is 
mixed  in  such  large  proportion  wilh  the  silver,  as  to 
constitute  the  metal  called  by  the  French  potin;  dates 
appear  on  late  Coins  of  this  dyria^sly,  (commencing 
firom  the  era  of  the  Sekucida?  312  b.  c.,)  and  they 
liiruish  die  only  means  of  appropriating  with  certainty 
the  CoiiLs  of  many  of  the  Kings. 

Baclriana- — The  discovery  of  Coins  of  a  few  Princes 
who  reigned  over  this  distant  Country,  the  most  remote 
of  Alexander's  conquests,  has  enabled  antiquaries  to 
ascertain,  in  some  degree,  the  order  of  succession  of 
the  Kings ;  and  little  aji  we  are  acquainted  with  their 


History,  there  is  much  reason  to  believe  that  the  King- 
dom at  one  period  had  attained  great  power.  The 
Coins  are  unquestionably  the  work  of  Greek  artistes. 

Jud<pa, — The  earliest  known  Coins  of  this  Country 
were  struck  during  the  dominion  of  tJ>e  Maccabees, 
anri  the  greater  number  may  1>r  referred  to  Simon 
Maccabeus,  his  name  being  inscribed  thereon  in  Sama- 
ritan characters.  The  symbols  of  most  frequent  occur- 
rence arc  Vine-leaves  and  Palm-branches,  and  to  the 
Coins  of  Princes  of  a  later  date,  Cornucopijp,  Coins 
remain  of  the  three  Herods  and  two  Agrippas  ;  they 
are  of  copper,  and  bear  dates  hke  the  Egyptian. 

Commastene, — These  Coins  are  of  copper,  and  consist, 
with  scarcely  an  exception,  of  those  of  Antiochus  I\\, 
his  Queen^  and  their  sons.  The  sign  Capricornus  is  a 
common  type,  being  that  under  which  the  Emperor 
Augustus  was  born  ;  this  symbol,  as  will  be  hereafter 
shown,  is  common  to  the  Coins  of  that  Emperor,  and 
was  probably  introduced  on  this  occasion  from  Antio- 
chus IV.  having  acquired  the  territory  through  his  in- 
fluence. 

Edcssa. — ^The  Coins  of  the  obscore  rftee  of  Princes 
who  reig-ned  over  a  part  of  Mesopotamia,  of  which 
Edessa  was  the  Capital,  are,  like  those  of  the  preceding 
CoimtrieSj  in  copper,  and  of  rude  workmanship.  The 
order  in  the  succession  of  the  Princes  can  be  ascertained 
only  from  the  heads  of  the  Roman  Emperors  occupying 
their  reverses,  the  name  Abgarus  being  common  to  the 
Kings,  and,  with  but  one  exception,  the  only  one  intro- 
duced in  the  Legend. 

Syracttxe  and  Epiru$, — The  Coins  of  these  Kingdoms, 
which  we  have  delayed  noticing  hitherto,  as  they  do  not 
fall  under  the  Greek  Empire,  are  here  taken  in  connec- 
tion, because  many  of  the  latter  Country,  to  all  appear- 
ance, are  the  fabrication  of  Sicilian  artists.  The  Coins 
of  the  Syrncusan  Kings  differ  but  little  in  their  general 
character  horn  those  of  the  other  Grecian  States ;  they 
are  greatly  diversified,  and  for  beauty  of  execution  rival 
any  extant  :  the  symbol  of  most  frequent  occurrence  is 
that  of  a  Victory  guiding  a  chariot,  a  device  commemo- 
rative of  the  solemn  Games  instituted  in  honour  of 
Ceres  and  Proserpine.  Much  contrariety  of  opinion 
prevails  respecting  the  era  of  the  supposed  Coins  of 
Gelo,  the  first  King  of  Syracuse  :  (elected  494  b.  c)  the 
reader  will  remember  that  we  stated  the  invention  of  the 
Art  of  Coinage  to  have  taken  place  in  Sicily  but  a  short 
time  prior  to  the  above  date;  presuming,  however,  that 
it  may  have  originated  600  n,  c,  little  improvement 
coukt  he  looked  for  in  the  course  of  a  century,  whereas 
many  Coins  of  tlje  Prince  above-named  are  of  the  finest 
workmanship.  It  is  also  highly  improbable  tliat  a  period 
of  two  centuries  should  elapse  without  any  Coins  bein^ 
preserved  of  the  numerous  individuals  who  held  ihe 
reins  of  power.  Another  circumstance  will  seem  greatly 
to  favour  the  suptjosition  tliat  they  were  struck  in  the 
1 1  Id  century  b.  c,  (in  which  case  they  may  be  referred 
to  the  reign  of  Hiero  ll.)  We  allude  to  the  portraits 
appearing  in  the  obverses.  It  is  very  doubt  fill  if  por- 
traits were  introduced  on  Coins  much  before  the  Age  of 
Alexander,  at  least  out  of  Macedon,  and  had  they  been 
impressed  on  Syracusan  Coins  so  early  as  Gelo,  there 
would  have  remained,  in  all  probability,  heads  of  Aga- 
thocles,  Phintias,  and  especially  of  Pyrrhus.who  passed 
a  considerable  time  in  the  Island  ;  but  none  such  have 
been  found,  the  pt^rtraits  commencing  not  earlier  than 
Hiero  II.  The  early  wealth  and  prosperity  oi^  Sicily 
is  one  of  Uie  arguments  adviwiced  in  favour  of  the  older 
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date»  but  it  should  be  remembered  that  although  Coins; 
finely  wrought,  have  rarely  appeared  in  any  but  wealthy 
Countries,  nevertheless,  instaaees  are  by  no  means  un-^ 
common  of  Countries  proverbial  for  their  eariy  riches, 
which  did  not  practise  the  Art  of  Coinage  until  the 
dedine  of  their  power.  A  few  silver  Coins  have  been 
referred  to  Dionysius,  but  theb  authenticity  is  much 
doubted;  they  are  inscribed  with  Phoenician  charac- 
ters, and  consequently  were  struck  by  the  Carthaginians. 
The  Sicilian  Monarchic  Coins  are  of  various  metals  and 
sixes,  and  of  Hiero  II.  there  are  a  few  fine  Medallions: 
this  series  of  Coins  doses  with  the  Siege  of  Syracuse  by 
Maroellus,  212  b.  c.  The  Coins  of  Epirus  commence 
with  Alexander  I.,  a  Prince  contemporary  with  Alex* 
ander  the  Great,  but  with  whose  History  we  are  little 
acquainted  ;  the  gold  Coins  which  exist  of  this  Monaiefa 
are  conceived  to  have  been  struck  in  Magna  Gmda» 
whither  he  went  to  aid  the  Tarentines  in  their  wars 
with  Rome.  The  Coins  of  Pyrrhus  exist  in  various 
metals,  and  offer  many  pleasing  devices. 

The  remainder  of  the  Monarchic  Coins  comprise 
those  of  a  few  Princes  who  reigned  in  Cralatia,  Cilida, 
Paphlagonia,  Heraclea  in  Pontus,  and  in  lUyria  and 
the  adjoining  territory. 

Little,  if  any,  information  can  be  obtained,  at  the 
present  day,  respecting  the  actual  value  of  money 
among  the  Andents ;  we  propose,  therefore,  to  treat 
only  of  the  relative  value  of  the  pieces  when  in  drcu- 
lation,  by  placing  upon  the  chief  Coin  that  value,  whidi 
it  may  be  conjectured  to  have  borne  when  struck.  This 
estimate  may  be  effected  with  considerable  accuracy, 
firom  the  passages  remaining  in  andent  writers  who 
have  touched  upon  the  subject,  but  more  espedally  by 
the  aid  of  existing  Coins.  A  knowledge  of  this  subject 
is  in  a  degree  requisite  in  order  to  understand  the  terms 
fivquently  made  use  of  in  Historical  works ;  it  must 
create  additional  interest  in  surve3ring  the  Coins,  which 
will  be  augmented  as  we  find  a  resemblance  existing 
between  the  weight  now  employed  and  such  as  were 
then  in  use. 

Silver  was  used  at  an  early  period  by  the  Greeks, 
being  found  to  be  the  metal  best  adapted  for  the  pur- 
poses of  Coining.  The  Coins  of  this  metal  being  the 
most  abundant,  their  value  can  be  more  accurately  de- 
fined than  that  of  others ;  they  are,  therefore,  first 
entitled  to  consideration. 

In  a  former  paragraph  we  remarked  that  weight  was 
the  grand  standard  of  Grecian  Coinage,  adopted  prior 
to  the  invention  of  stamped  money,  and  ever  afterwards 
retained  ;  hence  the  terms  in  use  to  designate  the  weights 
were  likewise  applicable  to  the  Coins  themselves.  Thus, 
Drachma  was  applied  to  a  piece  of  metal  weighing  the 
eighth  part  of  an  ounce,  as  at  the  present  day ;  it 
retained  this  appellation  afler  being  impressed  with  a 
device,  and  it  became  the  leading  denomination  of 
Grecian  Coins. 

All  large  sums  among  the  Greeks  were  referred  to 
so  many  Mina  and  Talents.  The  Mina  is  supposed  to 
have  been  the  pound  weight  of  the  Country  to  which 
it  belonged,  and  was  equivalent  to  the  Roman  Libra 
or  PonduSy  (hence  the  term  pound,)  and  to  our  pound 
Troy.  Eiglit  DrachmtB  were  assigned  to  the  Uncia^ 
(ounce,)  and  twelve  ounces,  or  96  Drachmae,  to  the 
pound  ;  but  as  it  has  been  customary  in  all  Ages  to  make 
an  addition  to  any  large  sum,  the  Grecians  caused  100 
DrachmtB  to  be  given  to  the  Mina ;  60  Mince,  or  6000 
Drachma:,  thereby  constituting  the  Talent    The  ideal 


value  commonly  assigned  to  the  Drmchma  is  9(2.,  thus  \ 
allovring  £2%b  for  the  Talent  ;*  the  JUima,  or  Fdnnd,  < 
varied  considerably  in  Countries  remote  firom  each 
other;  but  as  it  invmriably  contained  100  Dradaam^  ^ 
the  diversity  of  weight  prevailed  among  these  last  The 
Talemly  or  standard  in  general  use  throughout  Gieeoi^ 
is  that  by  which  many  of  the  early  Coins  of  Asia  Minor 
were  regulated,  and  being  afterwards  enplqyed  it 
Athens,  vraa  designated  ibib  AtMc  Taimd,  Next  in  in- 
portanoe  to  this  was  the  JSgrnetonTa/Bii^,  so  called  fi«l 
its  originating  in  the  Islami  Egina;  it  was  employed  it 
Maoedon  also,  and  a  few  Cities  of  GrsBda  F^opiis. 
The  standard  whkh  regulated  the  Sidlian  Coimgei^ 
fered  from  both  the  prmding,  and  has  not  been  «(§»• 
factorily  explained :  the  Attic  Drachma  weighed  M 
grains,  that  of  Egina  upwards  of  100  grains. 

There  vras  also  a  second  Talent  occasionally  used  it 
Athens,  denominated  the  Chrat  AUie  Talent^  from  cq»' 
taining  80  Minm, 

The  Drachma  in  size  is  intermediate  between  oar 
Sixpence  and  Shilling;  and  those  of  the  Greek  Cifa 
and  Kings  are  common.   The  Coins  of  the  Cappadodsi  ^ 
Princes,  and  many  of  those  of  the  Syrian  and  Parthisa  ^ 
dynasties,  are  of  this  kind. 

DidrachmtB  are  found  which  may  be  referred  to  die 
Attic  standard ;  those,  however,  of  the  Island  of  Egina  ^ 
are  abundant,  and  some  are  occasionally  met  with  of 
those  Countries  which  are  mentioned  as  having  adopCed 
the  standard  of  that  Island. 

The  Tetradraehma  is  the  largest  Gredan  slver  Coin, 
and  is  equivalent,  as  the  name  implies,  to  four  DrocJkiiM. 
Those  of  many  Cities  are  common,  of  the  Kings  than- 
dant  The  large  silver  Coins  of  the  Kingdoms  d  An  T^ 
Minor,  Egypt,  and  Syria,  are  Telradrachm^g.  Keitker 
these  Coins  nor  the  preceding  agree  in  their  aies, « 
they  are  regulated  solely  by  weight;  firequently  the 
diameter  of  the  Coin  is  inconsiderable,  in  which  OR 
the  apparent  deficiency  is  compensated  by  a  proportioHle 
increase  of  thickness. 

The  Tridrachma  of  the  Attic  standard,  nearly  equi! 
to  the  Didrachma  of  Egina,  is  a  division  sometinies 
spoken  of,  but  as  no  pieces  have  yet  reached  us  which 
we  can  feel  authorized  in  pronouncing  to  he  of  this 
kind,  it  is  therefore  doubtful  if  there  were  any  struck. 

The  leading  denomination  in  the  silver  Coinage,  in- 
ferior in  value  to  the  Drachma,  is  the  0&o/fi«,  fbrmio  ga 
sixth  part ;  it  is  a  very  small  Coin,  weighing  but  eleven 
grains,  and  is  not  of  frequent  occurrence. 

The  Triobolus,  or  Hemi-drachma,  as  it  h  urasDy 
termed,  is  much  more  common  than  the  precetUng 
Coin;  in  weight  and  value  it  is  precisely  half  of  the 
Drachma. 

The  terms  Diobolus  and  Tetrobolus  are  applied  to 
small  silver  Coins,  as  their  weights  with  reference  to  the 
Obolus  would  seem  to  authorize  the  appellations. 

The  Obolus  contains  eight  copper  Coins  denominated 
Chalci,  and  its  half  and  quarter  being  struck  in  site 
were  respectively  designated  Tetrachalcos  and  Di- 
chalcos. 

The  Dichalcos  is  the  smallest  division  of  silver  money 
which  has  been  preserved ;  it  scarcely  exceeds  in  iti 
dimensions  one  (juarter  of  our  silver  penny,  and  i» 
about  five  grains  and  a  half  in  weight. 

Such  are  the  parts  of  the  Drachma  deserving  notice; 
the  reader  is,  however,  cautioned  against  placing  any 

*  See  the  Table. 
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0-  great  reliance  on  the  application  of  the  above  terms  to 
«•  the  small  silver  Coins,  should  they  be  ibund  even  of 
^^  the  required  weight;  the  Athenian  silver  Coinage 
abounds  of  all  sizes,  and  the  great  assistance  afforded 
by  them  in  ascertaining  the  constituent  parts  of  the 
Drachma  will  in  some  measure  compensate  fbr  the  in- 
difference of  their  execution  and  the  poverty  of  their 
devices. 

We  now  proceed  to  the  gold  Coinage  of  Greece, 
wlifch  is  less  intricate  than  the  silver,  the  parts  being 
less  numerous  and  admitting  of  fewer  variations  in  size. 

The  leading  denomination  in  this  Coinage  is  the 
DidrachmOt  called  Xfwffotv,  from  the  metal,  and  Phi- 
tg^pus  from  having  been  first  coined  by  Philip  of  Mace- 
don.  Silver,  we  are  informed,  at  first,  bore  to  gold  the 
proportion  of  12  to  1,  and  afterwards  that  of  10  to  1, 
it  which  standard  it  continued ;  hence  the  Didrachma 
weighing  double  the  Drachma,  or  132  grains,  vns 
valued  at  twenty  silver  Drachma,  or  15*.  sterling. 

In  the  Coinage  of  the  Kings,  exclusive  of  Macedon, 
the  gold  Coins  of  the  Syrian  Princes,  and  the  few  which 
vemain  of  the  Rings  of  Asia  Minor,  are  Didrachmm, 

Next  in  size  to  the  Didrachma  is  the  Teiradrachma, 
according  in  weight  with  the  chief  silver  Coin  of  that 
name.  These  are  extremely  scarce ;  a  few  exist  of 
Alexander  the  Great. 

The  gold  Coins  of  the  Egyptian  Kings  are  equivalent 
to  eight  Drachma,  or  four  Xpvtrot;  they  are,  however, 
adapted  to  a  standard  with  which  we  are  unacquainted, 
and  form  no  compound  of  the  Attic  Drachma  ;  they 
exist  of  two  or  three  sizes,  the  smaller  ones  by  their 
^retehts  being  evidently  relative  parts  of  the  chief  Coin. 

Octodrachmee  of  gold  are  to  be  met  with  of  two  or 
flnee  Kings,  but  ^ey  are  generally  regarded  as  for- 
geries. 

Drachma  in  gold  exist  of  a  few  Cities,  and  also  of  the 
Kngs  Hiero  II.  of  Syracuse  and  Pyrrhus ;  the  Hemi- 
AuchnuB  also  are  not  uncommon ;  they  are  ^und  in  the 
Kingdom  of  Macedon,  both  of  Philip  and  Alexander 
ibe  Great. 

Independently  of  this  enumeration,  a  variety  of  g^ld 
Coins,  yet  smaller  in  size,  abound,  which  are  not  in  con- 
jfoirmity  to  the  Attic  standard ;  the  remarks  on  the  small 
ailver  Coinage  are  equally  applicable  in  this  place. 

The  copper  Coins  of  Grsecia  Propria,  during  several 
centuries,  do  not  much  exceed  the  silver  Drachma  in 
else,  and  are  probably  the  Chalci  we  have  had  occasion 
to  allude  to.  The  variety  of  accounts  handed  down  by 
Historians,  some  of  whom  assign  four  Chalci  to  the 
Obolus,  others  six,  and  a  few  even  ten,  has  contributed 
to  involve  the  subject  of  copper  Coinage  in  great  ob- 
scurity; and  so  much  disparity  prevails  among  the 
Coins  themselves,  as  to  render  the  prospect  of  a  satis- 
fictory  explanation  of  them,  at  this  distant  period, 
afanost  hopeless.  This  disagreement  among  Historians 
may  be  in  some  measure  ascribed  to  the  proportionate 
Talue  of  copper  to  silver  ^^irying  at  different  periods  : 
^ght  Chalci  seem  to  have  been  most  commonly  allotted 
to  the  Obolus,  a  number  which  admitted  most  readily 
of  divisibility,  and  hence  the  quarter  of  the  Oboltu 
received  the  appellation  of  Dichalcus, 

Upon  the  decline  of  the  Greek  Empire,  about  a  cen- 
tury after  the  Age  of  Alexander,  smaller  copper  Coins 
were  found  necessary;  hence  the  Chalcus  was  sub- 
divided into  a  variety  of  parts,  receiving  the  general 
denomination  of  Lepta,  the  Coin  which,  according  to 
St.  Mark,  was  cast  by  the  Widow  into  the  Treasury. 


(xl.  42.)     Copper  Coins  are  found  of  all  the  Cities  of  Vilue  of 
note,  and  many  of  them  considerably  under  the  size  of     (v  *^ 
the  Chalcus;  those  of  Athens  are  reducible  into  four  ^_^  -^^ 
dees,  but  any  attempt  at  classing  the  Coins  of  the  other 
States  in  this  metal  would  be  fruitless.     When  the 
Chalcus  consisted  of  eight  Lepia  its  parts  received  ap- 
pellations indicative  of  their  relative  value  to  that  Coin, 
and  thus  we  have  the  Di4€pton  and  Tetra-lepton^  or 
Hemi-chalctis, 

As  the  dynasties  constituting  the  Greek  Empire  fell  Late  Cuins 
by  right  of  conquest  under  the  power  of  Rome,  the  of  the  Gro- 
Coins  of  this  last  nation  became  the  model  upon  which  ^.^"  ^°^ 
those  of  Greece  were  formed  ;  such  was  also  the  dimi-  ^"^ 
nution  in  the  sizes  of  the  silver  Coins  that  the  Obolus 
was  struck  in  brass,,  and  the  Chalci  substituted  in  their 
room.     There  are  many  brass  Coins  of  the  Island  of 
Chios   on   which    the   value  is  directly  specified,  as 
Obofus,  Dichakus,  &c. 

The  annexed  Table  exhibits  the  proportionate  value 
of  the  Grecian  Coins,  reduced  to  the  Attic  standard,  and 
will  serve  as  an  illustration  of  the  foregoing*  passages ; 
the  sizes  of  the  chief  Coins  may  be  found  by  reference 
to  the  plates. 
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merce,  till  the  most  flourishing  periods  of  their  His- 
tory. This  observation,  which  will  not  apply  to  either 
Roman  or  Modem  Coinage,  is  worthy  of  notice  in  this 
place,  inasmuch  as  the  institution  of  a  Coinage  in  gold 
in  any  Grecian  City  is  indicati^-e  of  its  having  attained 
to  great  opulence.  In  Asia  Minor  gold  abounded  at 
an  early  period ;  it  is  therefore  no  wonder  that  this 
metal  was  there  resorted  to  while  the  Art  was  in  its 
infancy,  which  Art,  it  will  be  remembered,  originated 
In  Lydia,  at  Cyzicus,  Phocsa,  Ephesus,  Clazomene, 
and  other  wealthy  Cities.  In  Magna  Graecia  and 
Macedon, 
Philip  II 

in  the  former  Country  were,  in  Sicily,  Syracuse,  Pa- 
normus,  and  Agrigentum,  in  Italy,  Tarentum,  Met»- 
pontum,  and  the  towns  of  the  Bruttii.     In  the  Greek 
Empire,  Macedon,  we  may  observe,  rose  into  power 
with  Philip  II.,  and  declined  after  the  Age  of  Alexander 
the  Great,  after  which  period  little  gold  was  struck, 
copper  Coins  chiefly  abminding.     The  dynasty  of  the 
Lagidfe,  whose  Country  enjoy^  along  season  of  pros- 
perity, have  left  a  fine  series  of  gold  Coins.     Syria  was 
most  powerful  under  the  early  Kings,  and  these  are  the 
only  Princes  of  whom  Coins  in  this  metal  have  been 
found :  the  gold  struck  in  Asia  Minor  was  coined  by 
the  Generals  of  Alexander  and  a  few  powerful  Princes, 
as  Antigonus,  Demetrius,  Nicomedes,  and  Mithridates 
the  Great.     A  careful  examination  of  Grecian  Coins 
will  convince  us  that  independently  of  the  great  body  of 
Historical  matter  which  they  comprise,  and  the  numerous 
passages  in  ancient  writers  they  elucidate  in  the  most  sa- 
tisfactory manner,  they  also  hold  no  mean  rank  among 
the   remains  of  ancient  Art      Numismatical  writers 
have  not  omitted  to  notice  this  circumstance,  and  the 
high  encomiums  which  they  have  bestowed  upon  them, 
may  have  led  to  an  opinion  that  antiquaries,  in  their 
enthusiasm,  may  have  imagined  to  themselves  beauties 
which  in  reality  do  not  exist    The  difficulty  of  obtain- 
ing access  to  Cabinets,  and  the  inaccurate  representa- 
tions which  have  from  time  to  time  appeared  in  printed 
Works  on  the  subject,  might  indeed  warrant  this  suppo- 
sition ,  but  an  attentive  inspection  of  the  originals  will 
lead  the  student  to  confess  that,  for  boldness  of  relief,  free- 
dom and  spirit  of  execution,  and  correctness  of  design, 
they  have  rarely  been  surpassed.     We  must  not  expect 
to  meet  with  Coins  finished  with  the  beauty  and  deli- 
cacy of  ancient  Gems,  neither  shall  we  find  that  great 
degree  of  neatness  characteristic  of  modern   current 
Coin.     To  have  rendered  the  margins  even,  and  of  a 
perfect  form,  could  have  been  efibcted  by  a  very  simple 
process,  but  all  attempts  of  the  kind  either  escaped  the 
notice  of  the  Ancients,  or  were  considered  as  objects  of 
little  concern. 

We  have  little  hesitation  in  asserting  that  Grecian 
Coins  afibrd  a  just  criterion  of  the  state  of  the  Arts  at 
the  periods  in  which  they  were  struck  ;  there  are,  how- 
ever, some  exceptions.  We  should  naturally  look  to 
Athens  for  the  most  beautiful  specimens  of  Coinage, 
since  that  State  brought  the  Art  of  Sculpture  to  an  un- 
paralleled degree  of  excellence ;  it  will,  therefore,  ex- 
cite surprise  when  we  state,  that  the  Athenian  Coins  are 
invariably  of  indifferent  execution.  In  Athens,  Coins, 
it  is  evident,  were  regarded  merely  as  objects  of  com- 
merce ;  encouragement  was  held  forth  by  the  State  for 
works  of  magnitude.  Temples,  and  other  public  edifices, 
but  the  art  of  die-engraving  was  little  esteemed.  On 
the  contrary,  the  Coinage  of  the  Greek  Kings,  especially 


the  Generals  of  Alexander,  of  Magna  Gnecia,  and  of  Xa 
Asia  Minor,  is  remarkable  for  beauty.  d 

Sect  II. — Roman  Coins. 


From  numerous  circumstances  connected  with  litu-  Gha 
tion  and  early  History,  the  Coins  of  Rome  ditttr  m  ^^ 
many  points  firom  those  of  Greece  ;  among  the  distmo-  ^ 
tions,  we  may  notice  the  exceedingly  large  siie  of  the 
copper  Coins  struck  in  the  early  period  of  the  Commoii- 
wealth,  the  little  variety  which  prevailed  in  the  devioei 
gokl  came    into    use   about   the  Age    of    anterior  to  the  reig^  of  Augustus,  the  greater  superiority 
the  chief  Cities  in  which  it  was  issued    in  the  execution  of  the  copper  Coins  in  the  Impend 

Ages,  and  lastly,  the  accuracy  with  which  the  ma 
were  adjusted.  It  will  not  be  difficult  to  traee  the 
causes  which  gave  rise  to  these  distinctions.  The  me- 
tals gold  and  silver  were  unknown  to  the  Romans  in 
the  early  period  of  their  History;  indeed,  mines  of  ahcr 
are  to  this  day  rarely  to  be  met  with  in  Italy,  friule  the 
commerce  cairried  on  with  the  adjoining  States  was  too 
trifling  to  admit  of  an  importation  of  t^at  metal:  eop- 
per,  on  the  contrary,  abounded ;  it  became  therdbie 
requisite  to  coin  it  of  all  sixes.  It  will  be  obvious  thsi 
had  Coins  been  struck  in  Greece  of  copper  equivalent  in 
value  to  the  silver  Drachma,  they  would  have  been  of 
several  inches  in  diameter,  and  of  this  kind  are  the 
Roman  pieces.  We  have  noticed  the  manner  in  which 
the  early  Grecian  Coins  were  struck ;  a  contrary  pnc* 
tice  was  adopted  in  Rome,  viz,  that  of  cMting  them,  as 
indeed  the  former  method  could  not  have  been  pat  in 
practice  with  pieces  of  very  large  dimensions:  when  the 
wealth  of  Rome  was  afterwards  augmented  by  foragn 
conquests,  and  the  copper  Coins  were  reduced  in  mut^ 
by  the  introduction  of  silver  into  the  Mint,  the  prvlioe 
of  casting  was  discontinued. 

The  symbols  first  affixed  on  the  Roman  Coins  wcr,  n^ 
as  we  shall  shortly  see,  similar  in  their  nature  to  tboM  ft** 
which  appeared  on  the  Coins  of  the  surrounding  N^  ^ 
tions,  among  whom  were  many  powerful  Cities,  esch 
of  which    appropriated    to    itself    some    peculiar  de- 
vices.    In  the  lapse  of  time  these  Cities  became  sabjeot 
to  Rome,  and  adopted  her  emblems,  but  these  are  littk 
diversified  while  her  conquests  were  limited  to  Italy. 
When  speaking  of  the  superiority  in  workmanship  of 
the  copper  Coins  of  the  Empire,  we  should  observe  that 
they  were  for  the  most  part  formed  of  the  compound 
metal  brass,  which,  it  would  seem,  was  at  that  period 
held  in  great  esteem :  these  Coins  surpass  in  eiecufion 
those  of  copper,  as  from  their  larger  size  they  afforded 
the  engraver  greater  scope  for  exertion  of  his  skill 

This  difiereiice  between  the  Roman  and  Grectaa 
Coins  will  oblige  us  to  pursue  a  different  course  in  our 
treatment  of  them.  It  will  be  requisite  to  consider  the 
value  of  the  early  Cons^ar  Coins  apart  fi-om  the  Impe- 
rial, and  also  to  specify  the  value  in  the  outset,  since 
not  only  are  the  devices  few  in  number,  but  a  pnctioe 
long  prevailed  of  designating  the  pieces  of  dificreat 
value  by  these  devices,  notwithstanding  such  pieces  were 
regulated  by  weight,  and  impressed  with  characten  de- 
noting their  value. 

There  are  sufficient  grounds  for  believing  the  Romani  ^^ 
to  have  borrowed  the  Art  of  Coinage  -from  their  neigb-  9^ 
hours  the  Etruscans,  Umbrians,  and  other  adjoining 
States ;  the  Etruscans  were  powerful  and  opulent  long 
before  the  building  of  Rome;  sufficient  monuments 
exist  to  this  day  which  prove  them  to  have  been  a  hij^hly 
polished  Nation,  and  to  them  probably  all  the  earUest 
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Italmn  Coins  may  be  refenreil,  Herodotus  relates*  that  a 
Colony  orLvclians  planted  themselves  at  an  early  perioil 
in  Unibria ,  whence  it  has  been  inferred  that  the  Ro- 
mans, throiinrh  the  niedinm  of  the  TJmbrians,  were,  as 
well  as  the  Greeks,  indebted  to  Lydia  for  the  invention  of 
ihe  Art.  We  are  not,  however,  warranted  In  this  conjec- 
ture, as  it  seems  very  donblful  if  the  Art  was  known  in 
Asia  Minor  nn til  lon^  after  the  period  of  the  above-named 
roigralion.  The  Cities  in  that  part  of  Italy  of  wliicb 
numerous  Coins  are  extant  are  Voluterra,  in  Etruria ; 
Tuder,  in  Umbria;  and  Hatria,  or  Hndria,  the  City 
which  subsequently  ^ve  name  lo  the  sea  on  the  coast 
of  which  it  was  founded:  many  Coins  likewise  exist  of 
the  Cities  Populonia  and  Teate,  situated  in  the  Countries 
above  named,  byt  they  are  of  later  date.  The  sym- 
bols appearing  on  thei*e  Coins,  executed  in  the  most 
wretched  style  of  Art,  are  very  various,  and  as  they  seem 
in  no  way  connected  with  the  Cities  themselves,  any  de- 
tailed account  of  them  wil!  be  superfluous  :  the  common 
devices  are  Cattle,  (hence  the  origin  of  the  term  pecunia, 
from  pea/jf,)  a  variety  of  Animals,  Fish,  Anchors,  Wheels, 
Bones,  &c.  The  names  of  the  Cities  are  generally  given 
in  charaeters  peculiar  to  the  Country,  and  sliglilly  re- 
sembling the  Phtenician  ;  there  are  also  certain  marks 
indicative  of  Oieir  valne.  The  chief  pieces  in  circulation 
were  rude  masses  of  copper,  most  freqnenlly  of  a  circular 
form,  of  several  inches  in  diameter,  and  weifi^hing  about 
&  pound;  the  pound  was  divided  into  twelve  ounces, 
and  each  of  the  smaller  denominations  contained  a  cer- 
tain number  of  ounces,  the  precise  number  being"  desig- 
nated by  points  or  dots. 

Coinage,  as  we  are  informed  by  Pliny,t  was  instituted 
at  Rome  under  the  reign  of  ServiusTuUins,  550  b.  c.,or 
accord in<T  to  Newton,  467  b.  c.  This  Coinage  consisted 
of  the  As  Libratijt,  (from  a,?  or  esn^  brass,)  or  As  of  a 
pound  weight,  and,  after  a  short  period,  of  its  parts, 
each  of  ihcm  receiving  a  name  expressive  of  its  value 
with  reference  to  the  chief  Coin,  They  will  arrange 
themselves  as  follows : 

As  Libralh  ....  containing  12  oz.  its  character  L  or  I. 

SemiM,  half  of  the  As §. , . .  S. 

TTiens^  one-third  ditto 4 ,.,.    •••• 

Quadranif  one-qnarter  ditto    3 ,       «  •  • 

St^tanSf  one-sixth  ditto,  , .  .     2. «  • 

Uncia,  one4welflh  ditto ...     1 , 

The  symbols  at  this  period  were  ver}'  similar  to  those 
on  the  Coins  of  Etruria,  Umbria,  &c.,  but  in  a  few  years 
heads  of  thfi  chief  Deities  were  introduced.  It  will  be 
remembered  that  the  Grecian  Civic  Coiutige  underwent 
a  somewhat  similar  change  when  the  indentations  were 
no  longer  needed ;  the  Deities  would  indeed  naturally 
suggest  themselves  as  the  most  appropriate  emblems. 
The  Gods  of  the  Romans  derived  their  origin  from  the 
early  Kings  of  Italy  :  first  in  order  is  Janus,  who  was 
succeeded  by  Saturn,  for  a  periotl  indeed  they  reigned 
conjointly;  the  third  Prince  was  Picns,  also  called  Jupi- 
ter»  after  whom  came  FaunuR,  or  Mercury :  these  were 
regarded  as  Deities,  were  especially  honoured  at  Rome, 
and  upon  the  extension  of  her  conquests  became  incor- 
porated with  those  of  Greece. 

When,  atier  the  lapse  of  half  a  century  or  more,  the 
Slates  in  the  vicinity  of  Rome  declined  in  p<iwer,  their 
Coinage  insensibly  disappeared,  while  that  of  Rome  as^ 
sumed  a  character  of  its  own ;  and  the  As  and  its  parts 
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each  had  devices  appropriated  exclusivefy  to  them, 
i fence  we  have  the  Goddess  Roma  (accoutred  like  the 
tirecian  Pallas)  as  the  first  instance  on  record  of  the 
person  tfical* on  of  a  City,  a  practice  afterwards  carried 
to  a  great  extent,  as  we  shall  perceive  when  the  Impe- 
rial Coins  fall  under  consideration*  The  following  ere 
the  symbols  at  the  period  in  question  : 

As,  head  of  Janus.  Quadrans,  hevid  of  Hercules. 

*Srmis Jupiter.       Sfxtam Mercury, 

Triefit ....  Minerva.      Uncia  , . , . , Roma  * 

The  double  face  given  to  Janus  has  not  been  satis- 
factorily explained;  he  was  often  confounded  with 
Saturn,  or  Time,  and  was  probably  represented  under  this 
form  as  presiding  over  time  past  and  future.  The  pruvv 
of  a  galley,  which  is  the  common,  and  for  a  considerable 
period  constituted  the  sole,  type  on  the  reverses  of  the 
As  and  its  parts,  was  adopted  in  commemoration  of 
Saturn,  who  came  by  sea  to  the  shores  of  Latinm,  in- 
structed the  rude  inhabitants  in  agricidture,  and  was 
associated  by  Janus  in  the  Government  of  the  Country, 

Such  was  the  ciiaracter  of  the  early  Roman  Coinage  ; 
the  changes  it  subsequently  experienced,  and  the  progres- 
sive stages  of  improi^ement  which  it  underwent,  were  the 
fruits  of  time,  the  result  of  circumstances  and  of  political 
emergency.  A  constant  dimi notion  is  observable  in  the 
sizes  of  Coins  in  proportion  to  the  political  advancement 
of  the  Country  which  employs  them  ;  for  as  a  Nation  rises 
into  importance,  its  demands  necessarily  augment,  and 
the  readiest  method  which  presents  itsetf  of  meeting  the 
exigencies  of  the  State  consists  in  re<lucing  the  size  of 
the  chief  Coin  in  circulation,  yet  assigning  to  it  a  value 
equivalent  lo  that  which  it  had  borne  before  such  a 
reduction  took  plac^.  Upon  the  commencement  of 
hostilities  with  the  Carthaginians,  from  the  expenses 
attending  a  war  in  a  foreign  Country*  the  Ai*,  as  PUny 
informs  us,  did  not  exceed  two  ounces  in  weight;  its 
parts  had,  of  co\irse,  decreased  in  like  proportion.  This 
diminution  may  also  l>e  ascribed  to  ihe  introduction 
about  that  period  of  silver  into  the  Mint  ;  and  as  the 
Roman  As  and  its  divisions,  recognised  by  the  devices 
above  specified,  have  been  fcmnd  of  all  sizes  intermediate 
between  the  pound  and  two-ounce  weights,  we  may  fairly 
presume  the  reduction  to  have  been  gradual. 

At  the  period  during  which  (he  As  was  three  and 
four  ounces  in  weight,  and  previously  to  the  coining  of 
silver,  an  inconvenience  appears  lo  have  arisen  from  the 
want  of  Coin  above  the  value  of  the  As;  hence  pieces  of 
larger  denominations  were  struck,  weighing  double, 
treble,  and  quadruple  of  the  v4.i,  and  designated  by  the 
terms  Dupomlim,  or  Bis^as^  Tripondius,  or  Tressu^ 
and  Qitadntms,  These  Coins  are  not  of  frequent  occur- 
rence, atul  may  be  distinguished  from  the  As  and  its 
parts  of  an  early  date  (some  of  which  equal  them  in 
weight)  by  the  characters  impressed  upon  them  ;  all  the 
reverses  bear  the  symbol  of  the  prow,  and  the  obverses 
the  head  of  Pallas,  or  possibly  Roma  ;  for  they  are  often 
confounded  by  the  ablest  antiquaries.  The  As^  we  have 
staled,  bore  the  character  I,  to  denote  its  value  of  one 
pound,  and  this  mark  it  retained  when  reduced  to  a 
tew  ounces  in  weight;  the  relative  value  of  the  Bissas 
was  expressed  by  two  of  these  strokes,  the  TrtsMin  by 
three,  and  so  on.  The  inconvenience  which  must  have 
arisen  from  the  size  of  these  Coins,  was  probably  the 
cause  that  so  few  were  issued  from  the  Mint  ;  but,  not- 
withstanding this  circumstance,  two  or  three  pieces  are 
known  to  exist  eq^uivdent  in  value  lo  tenyl*#e«;  Ihey 
in 
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are  of  the  same  date  with  the  preceding,  of  about  bix 
inches  in  diameter,  aud  arc  impressed  with  the  numeral 
X  denoting^  their  value. 

The  Aa  libtUa^  as  it  was  termed  in  its  diminished 
form,  experienced  a  further  reduction  to  one  ounce  in 
weight  during  the  lid  Punic  War,  and  again  about 
175  B.  c,  when  it  did  not  exceed  half  an  ounce ;  at  this 
standard  i^  remained  until  the  close  of  the  Common- 
wealth. These  successive  changes  had  so  much  ope- 
rated to  diminish  the  parts  of  the  As  in  size  and  value, 
that  they  were  frequently  discontinued,  and  with  the  last 
reduction  the  Sextam  and  Uncia  altog^ether  oeaaed. 

Soon  after  the  introduction  of  silver  into  the  Coinage, 
a  practice  became  general  of  affixing  the  names  of  the 
chief  families  in  Rome  (probably  intended  as  a  com* 
pliment  from  the  Mint-master)  in  the  field  of  the  Coins : 
they  are  consequently  distinguished  by  the  appellation 
of  Family  Coins  i  the  name  of  the  City  also  formed  part 
of  the  Legend. 

From  the  peculiarities  which  characterise  ihe  Roman 
copper  Coins,  and  the  fluctuations  they  experienced  in 
value,  we  may  regard  them  as  consisting  of  three  kinds ; 
the  first  of  these  extends  from  the  reign  of  Servius 
Tnllius  until  about  400  b.  c.  The  Coins  during  this 
period  are  unwieldy  pieces  of  metal,  excessively  rude  in 
their  fabric,  and  bearing  a  variety  of  devices,  the  em- 
blems of  the  Etruscan  suid  Umbrian  Cities  being  used 
in  common  with  those  of  Rome.  The  next  dwisioii 
extends  to  250  b.  c,  or  about  the  middle  of  the  Ist 
Punic  War  ;  these  are  of  improved  execution,  and  the 
types  few  in  number,  one  device  being  appropriated  to 
Uie  As^  and  to  each  of  its  parts.  The  third  and  last 
kind  extends  to  the  Augustan  Age  ;  they  are  consider* 
ably  reduced  in  size,  of  superior  workmaoahipi  and  an 
greatly  diversified  in  their  symbols. 

We  now  arrive  at  the  silver  Coinage  of  Rome,  first 
introduced  in  the  Capital  266  b.  c.  The  fbrm  in  which 
silver  first  appeared,  was  that  of  the  DenariuSj  so 
termed  from  its  ^-alue  of  ten  Asses.  These  ther^re 
supplied  the  place  of  the  Decusses,  or  large  copper  Coins 
above  alluded  to.  The  earliest  of  these  Coins  weigh 
about  ninety  grains,  and  represent  on  the  obverse  the 
double-faced  head  of  Janus,  on  the  reverse  Jupiter  in 
his  car,  hurling  his  thunderbolts;  these  pieces  were, 
however,  soon  dropped,  aud  replaced  by  the  Dmarius 
of  sixty-six  grains,  the  Quinarius,  or  its  half,  of  five  ^sks, 
and  the  Sesiertius^  a  word  employed  by  the  Romans  to 
express  two  parts  of  an  integer  and  half  of  the  third  ; 
thus  in  the  present  instance  it  formed  one-quarter  of 
the  Denarius,  containing  two  Asses  and  a  half.  The 
symbols  affixed  to  the  obverses  of  all  these  Coins 
were  heads  of  the  Groddess  Roma,  with  wings  on  the 
helmet,  (which  distinguishes  it  from  the  head  of  Pal- 
las,) and  the  upper  part  terminating  in  the  head  of 
a  griffin.  For  the  reverses  two  devices  prevailed  ;  the 
first  of  these  were  the  twins  Castor  and  Pollux,  the 
other  a  Car  of  Victory.  The  Demigods  Castor  and 
Pollux  were  greatly  honoured  at  Rome,  and  had  their 
Temples  in  the  city ;  this  worship  had  its  rise  from  a 
tradition  that  in  the  in&acy  of  the  Republic  they  aided 
the  Romans  in  a  battle  with  the  Etruscans  fought 
at  the  lake  Regilla.  They  are  represented  on  horse- 
back precisely  resembling  each  other  ;  the  stars  placed 
over  their  heads  imply  their  deification.  The  Car, 
guided  by  a  figure  of  Victory,  is  a  more  common  sym- 
bol ;  it  is  sometimes  drawn  by  two  and  sometimes  by 
four  horses ;  hence  the  pieces  were  denominated  BigtUi 


and  Quadraii,  The  diaracters  contitatiag  tbe  Legvnd    1 
wete  for  a  considerable  time  limited  to  the  name  <^the    Ga 
City,  and  tlie  marks  indicative  of  value ;  the  Denarim    ^ 
bore  toe  numeral  X,  which  was  afiervafda  oobvwM  ^^ 
into  a  star,  and  subsequently  diascppemRd ;  the  Qiiiii«- 
ritts  bore  the  Roman  chararter  V  ;  and  hwtfy,  the  iSef 
tertiuM  IIS,  to  denote  its  value  oftm^Amea  and  »lialf; 
the  two  lines  were  aflerwards.  united  thus  iiSw     far  a 
short  time  the  names  of  the-  families  were  placid  on  thi 
reverse,  as  on  copper  Coins  of  the  same  periods 

A  considerable  time  elapsed  before  theae  devieei  ftl  %■! 
into  disuse,  but  foreign  conqneats  and-  the  tu— iqiut  ttel 
influx  of  Grecian  Coins  at  length  eniarged  l&e 
ber ;  in  lieu  of  the  head  of  Roma  we  1 
tions  of  the  chief  (irecian  Deities,  who 
incorporated  with  those  of  the  Eternal  City  ^  aad  iini 
are  seen  the  effigic»  of  Vena%  Dianm,  Mmsi  ApelJB^ 
Ceres,  Bacchus,  &c.,  which,  as  they  aer  genecnlfy  aomr 
panied  by  their  attributes,  may  nadiiy  be  fecogniiei 
On  the  reverses  of  the  Denarii  numctoue  enihhmilirii 
and  historical  figures  appear,  but  as- tbe  Tasiety  amng 
these  is  almost  endless,  we  shall  not  attempt  aiLeBOB^ 
ration  of  them ;  it  will  be  requisite  for  ue  to  enter  il 
some  length  into  the  symbols  of  the  Imperial  Coins,  te 
which,  as  they  nearly  resemble  many  of  the  abofe,  the 
reader  is  referred.     One  class  of  devicee 
be  noticed,  viz,  the  heads  of  Generals  an 
which  at  a  kite  period  supplanted  those  of  the  '. 
These  representations  were  affixed  by  their  c~ 
and  by  Uie  Mint-masters,  being  either  dkfcetad  by  flatr 
tery,  or  designed  to  record  their  most  impoftuit  mt- 
rices  while  in  office,  in  which  case  the  evenli  thcnmhct 
were  depicted  on  the  reverse. 

The  silver  Coins  of  the  Republic  may,  Ifte  te  flop- Ab 
per,  be  distinguished  into  three  daaaes;  thefinlrii^"" 
eluding  the  Coins  bearing  the  heada  of  tiwGoddBHJ^ 
Roma,  the  Car  of  Victory,  and  the  Twins.  Some  Ubs 
may  be  formed  of  the  number  of  these,  whes,  if  ¥bh 
kerton  be  tolerably  correct  in  his  compnlation^  tftsf 
comprise  ten-twelflhs  of  the  silver  Coins.  Those  ef  the 
second  division  bear  the  heads  of  the  chief  Deitieayaad 
a  variety  of  emblematical  and  historical  fignres;  andtbi 
last,  including  but  a  very  small  number,  is  distinguidiBd 
by  the  portraits  of  the  Generals,  Consuls,  &c  with  fcscnes 
like  the  preceding.  In  order  to  convey  some  nodea 
of  the  immense  number  of  Family  Coins  known  to 
exist,  it  will  be  sufficient  to  state  that  they  have  beea 
fbund  inscribed  with  the  names  of  nearly  two  bma&ed 
fiimilies,  and,  in  a  few  instances,  one  hundred  aad  fifty 
varieties  to  a  single  family.  At  the  time  or  wliirii  an 
alteration  was  effected  in  the  symbols,  and  heeds  of  &- 
tinguished  characters  were  introduced,  llienr  naoM 
were  inserted  in  the  Legend  together  wilfa  the  oCee 
they  heW  in  the  State,  whether  that  of  Coasiri  or  ¥nh 
consul,  QuKstor,  Imperator,  or  Triumvir. 

A  Coinage  of  gold  was  instituted  at  Rmne  sixty  JCBI  hrii 
after  the  introduction  of  silver,  and  the  pieces  isBoed  ^ 
were  of  three  kinds;  viz.  ihe  Servpiilum^ireiglaBgotif 
third  of  the  Denarius,  a  Coin  of  double  ths  wei^ 
and  the  third  equalling  the  weight  of  the  Denuf  lai,  far 
of  sixty  grains.  The  head  of  Mars  and  an  ESagle  aretks 
devices  appearing  on  all  these  Coins ;  the  name  of  the  ^i^ 
city  ROMA  is  also  inserted,  and  characters  denotiiiirrf' 
their  weight,  and  their  value  with  reference  to  the  fiw-f** 
tertius.     As  these  three  Coins  are  rarely  to  be  met  with  'v 
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in  Cabinets,  fhey  are  introduced  in  Plate  L,  where  the 
marks  alluded  to  will  be  seen;  the  first  of  the  two  cha- 
racters on  the  largest  piece  corresponds  with  theBoman 
numeral  K  It  will  be  proper  in  this  plaoe  to  remark 
that  many  antiquaries  are  averse  from  classing  theae 
with  Roman  Coins  ;  but  notwithstandinor,  as  in  their 
workmanship  they  resemble  the  Coins  of  Magna  Grjecia, 
as  they  perfectly  accord  with  the  accounts  transmitted 
to  us  by  PliJiy  of  the  earliest  gold  Coins  of  the  Ile- 
publjc,  there  can  be  little  donht  i>i  nh^r-K  aj«*;««  *k^j. 
belong.  1  he  whole  ot  Ma^na  Gnecia  had  been  long 
subject  to  Rome»  tlie  brightest  period  of  lis  Coinage 
had  passed  away,  and  the  most  skilful  of  the  die-en- 
gravers probably  centred  in  the  Capital :  the  name  of 
Roma  Hkewiee  appearing  seems  to  be  conclusive. 

Thi:i  new  Coinage,  from  the  few  pieces  which  have 
been  discovered,  must  have  been  speedily  dropped^  and, 
judging  from  the  distinct  character  of  that  which  suc- 
ceeded, it  would  seem  that  a  considerable  period  elapsed 
before  gold  again  circulated  as  the  medium  of  com- 
merce. The  chief  gold  Coin  afterwards  issued  was  the 
Aureus,  named  from  the  metal,  vm  the  Greek  Chrutoe 
and  Chulcos  ;  together  with  the  Aurmn  there  appcareil 
likewise  its  half,  denominated  Quinarius^  Semi^m^  and 
Semi-Alt  rem.  Quinarim  was  so  called  from  being  of  the 
ammt  "dimensions  as  the  silver  Coin  of  that  name^  but 
it  !«  surely  misapplied.  The  At/rerts  is  of  twice  the 
wdght  of  the  Ckitarim,  though  cfjnalling  it  in  size; 
ikm  date  of  its  oppeanince  at  Rome  is  unknown  ;  as, 
iKHfeveT}  both  this  Coin  and  its  half,  especially  the 
latter,  are  of  great  scarcity  under  the  Commonwealth, 
and  as,  moreover,  they  are  impressed  with  symbols 
similar  to  those  on  the  late  Denarii,  we  shall  not 
greatly  err  in  referring  the  earliest  of  them  to  about 
lao  D.  G. 

A  nmieml  alteration  took  p]ace  in  the  value  of  the 
Ihnarim  at  a  late  period  of  the  Commonwealth,  which 
atfectcd  all  the  Coins  of  inferior  value.  This  change 
Piakerton  conjectures  to  have  occurred  176  b.  c.  ;  the 
J^ftariUi,  which  had  hitherto  consisted  of  ten  Assfs, 
(•8  indeed  its  name  implies,)  was  ordered  to  pass  for 
sixleen ;  the  Quinarifmy  in  consequence,  was  rated  at 
d^t,  and  the  S^steriiiiit  at  four  Ai^mria ;  the  names 
tPere  nevertheless  retained,  an  inconsistency  soarcely  to 
be  avoided,  and  which  has  prevailed  with  the  Coinage 
of  almost  every  Country.  A  few  Denarii  are  impre^ed 
the  numeral  XVI.  on  the  obverse,  which  may 
have  had  reference  to  their  change  in  T-ahie, 
imt  on  which  no  rfliance  can  be  placed,  as  various 
nambers  were  from  time  to  time  inscribed.  It  is  re- 
markable that  the  issue  of  the  SesUTfiim  in  brass,  af\er 
kaving  long  circulated  in  the  form  of  a  small  silver 
Coin,  ahoiild  have  escaped  the  observation  of  Medallists 
mitil  within  the  last  few  years.  Pinkerton,  in  his 
Bsffly,*  has  pointed  out,  in  a  i^ery  satisfactory  manner, 
the  changes  it  underwent,  before  it  come  to  he  con- 
sidered asi  the  leading  Coin,  and  that  by  which  all 
large  stuns  among  tlie  Romans  were  estimated.  The 
Smkriius  docs  not  appear  to  liave  been  i^lruek  in  brasB 
itely  upon  the  alteration  in  the  value  of  the 
as  few  of  them  have  been  found  before  the 
A3ig;us(En  Age  ;  the  Seslertius  may  have  circulated  in 
sBvn-  during  the  Commonwealth  at  the  value  of  ftwt 
Amm^  until,  from  the  decreaHing  value  of  that  metal,  it 
pericnccd  such  a  diminution   in  size   as  to  be 
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productive  of  great  inconvenience.  The  symbols  on  the 
Qumariun  and  SeMUHim,  upon  their  first  appearance, 
perfectly  resembled  those  of  the  Dmarii ;  but  they 
were   subsequently  varied;  a    head   of  Jupiter  and  a  ^"^'"^'^'^ 

figure  of  Viceor>^  constituted  the   types  of  the  furmer 

piece,  whence  they  were  denominate*!  Ficlonati,  and  a 

head  of  Mercury,  with  the  Caduceus.  those  of  the  Se*^ 

ieritm:  these  last  are  of  great  scarcity,  probably  owing 

to  their  diminutive  size.  ..      x  -  t 

T      -1        -^   ^'M  ijui    remarks  upon   the   Imperial  General 

Coinage,  we  shall  briefly  notice  the  changes  to  whieh  fiurvi*y  of 
the  class  of  Coins  just  described  became  subject ;  but  *^*l|p*y?* 
enough  has  been  said  to  show  that  they  are  of  them*  ^ooweaSiu 
selves  capable  of  bringing  us  acquainted  with  the  gra- 
dual increase  of  the  Roman  power,  from  the  period 
when  its  territory  comprised  but  a  few  miles  in  ei&tent, 
to  that  at  which  it  aspired  at  universal  dominion.  TIjus 
if  we  examine  the  most  ancient  Roman  Coins,  those 
reported  to  have  been  fabricated  under  tlie  reign  of 
Senius  Tullius,  we  find  them  to  be  of  the  most  barbarous 
execution,  with  the  devices  scarcely  intelligible  :  they 
were  evidently  the  fabrication  of  a  rude,  unpolished 
nation,  which  totally  disregarded  the  cultivation  of  the 
Arts,  We  learn  from  History  that  Roine  was  for 
many  centuries  but  a  warlike  city,  its  inhabitants  in- 
considerable, and  the  existence  of  the  State  itself  pre- 
carious. The  Coins  just  mentioned  bear  not  the  slightest 
reserablance  to  those  of  Greece,  whence  we  infer  that 
hitherto  no  intercourse  had  subsisted  between  the  two 
Natious  ;  on  the  other  hand,  they  closely  re^iemble  the 
Coins  of  Etrurian  Cities  ami  the  adjoiniug  States,  by 
which  we  learn  that  Rome  was  in  cummnnicatton,  and 
perhaps  allianoe,  with  them.  After  the  lapse  of  a  few 
years,  we  find  the  symbols  adopted  by  the  neighbouring 
Nations  fall  into  disuse;  from  which  circumstance  we 
may  conclude  that  either  they  subsisted  under  tlie  pro- 
tection of  Rome,  or  were  annihilated  by  her  in  her  con- 
quests. The  progressive  stages  of  tlieir  decline,  might, 
we  conceive,  be  ascertained  wrth  soiie  aauracj',  were 
greater  attention  bestowed  on  this  curious  class  of  Coins, 
but  from  their  general  rudeness,  and  the  uncouth  repre- 
sentations they  ijear,  they  are  too  frequently  disregarded. 
If  the  diminution  in  tlie  size  of  the  Coins  can  l»e  pro\-ed 
to  have  lieen  gradual,  their  weights  would  enable  us  to 
ascertain  their  respective  eras,  though  unfortunately, 
from  their  long  continuance  underground,  and  from 
accidental  injuries,  they  are  seldom  found  in  a  perfect 
state,  and  much  is  consequently  lefl  to  conjecture.  To 
return  to  the  present  \iew  of  our  subject,  the  gradual 
reduction  in  tile  siae  of  the  Coins  indicates  a  propor- 
tionate increase  in  the  wealtli  and  power  of  Rome ;  and 
upon  arriving  at  the  Ist  Punic  War,  we  may  reasonably 
infer  firom  the  Coins,  that  a  conunuBicaliOii  now  sub- 
sisted with  some  foreign  jKiwer, — a  imsw  metal  is  intro- 
duced in  the  Coinage,  and  the  execution  of  it  is  con- 
siderably improved.  This  last  circuoistance  was  probably 
caused  by  the  conquest  of  Sicily  and  the  Southern  port 
of  Italy,  Countries  in  which  the  Art  had  long  attamed 
to  maturity-  If  we  descend  to  a  yet  later  period,  that 
at  which  Greece  was  formed  into  a  Roman  Ppovuiee, 
we  shall  find,  on  viewing  the  Coinage,  an  infinite  yariely 
in  the  devices,  while  the  execution  in  gold  and  silver  is 
fur  superior  to  all  that  had  yet  appeared  ;  we  are  thereby 
informed  chat  their  commerce  was  greatly  extended,  and 
that  the  conquest  of  Greece  had  caused  an  influx  oi 
works  of  Art  from  that  Country,  and  probably  of  the 
artists  thetusclves, 
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Numii-        The  following  Tables,  exhibiting  the  fluctaatiwis  in 
«»»»€■•     value  of  the  Coins  of  the  Commonwealth  at  different     ^'^tj,,^  ^  ^, 
'  periods  of  its  History,  are  introduced  to  elucidate  the 
preceding  remarks:  m  ReKgkm 

of  the  Ro- 
About  300  B.  C. 

UoeU. 


BeUgiom  oero- 1  ConteeratiiiBt.  jg 

..irortnunentsofSaaifiee.  ^ 
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About  200  B.  c. 


At. 


ocgrt.    «.  dL 
...10       0  U 
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Dqpaftdliii..ii4«..«*.*4*4»i..<^*«..»^» ••....••  t    0  0  1 

Solvrtliu .,......«,.,...«,. 0  15  Ot 

Qiiiflirlai.,.tt..i..«i *..*..>. 0  30  0  4 

Dnc«^iti7l.,...,, « ••••  0  60  0  8 


ISO 


Copper. 


60 


30 


SO 


.  0  90       84 

040       88 


U    Stmikiuf. 0  60      10  0 


Silver. 


Gold. 


II.  Roman 

Imperial 

Coins. 


Arrange- 


The  Imperial  Coins  of  Rome  form  the  most  complete, 
and,  we  may  perhaps  say,  the  most  interesting  series 
extant;  from  the  great  diversity  of  the  symbols  a 
classification  of  them  is  attended  with  much  difficulty, 
yet  as  there  are  no  other  means  of  acquiring  a  know- 
ledge of  them,  we  shall  resort  to  that  method  of  arrange- 
ment, which,  in  the  present  case,  will  be  somewhat  ela- 
borate. 

All  the  symbols  may  be  arranged  under  four  heads, 
"^"iLf  *^'^  ^  shown  in  the  annexed  Table ;  in  which,  also,  the 
symbols,  various  subdivisions  of  the  classes  are  specified.  It  is 
almost  needless  to  observe,  that  the  Deities,  Moral  Vir- 
tues, &c.  are  too  numerous  to  be  specified  in  the  Table. 
The  same  order  will  be  preserved  in  the  observations 
which  follow,  explanatory  of  the  various  modes  in  which 
the  efiigies,  ceremonies,  &c.  are  delineated  on  the  re- 


•  The  Quadrumi  and  DecuMiit  are  of  very  rare  occurrence.  The 
weights  are  not  inserted  in  this  Table,  as  they  cannot  be  ascertained 
with  any  precision ;  the  -<4«  at  this  period  was  of  from  two  to  three 
ounces. 

The  Quincunx,  containing  five  ounces,  was  sometimes  coined. 

f  The  parts  of  the  At  as  before.  The  terms  Semism  aud  Tre- 
tnisti*  arc  introduced  with  reference  to  the  Aureus,  struck  some  time 
after. 
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other  Allegonal 
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liivmou*  «ic  Ilk 
World,  CoBOhie^ 
Provinefli.    Gim 

'    and  BivcEi. 


rEepresentatiom  of  the  s«?cral  fc 

War   /     the  Romans  in  conductiiig  their  wanL 

[Implements  of  warfare. 

{Chariot  races. 
Combats  with  wild  beasti. 
Nau 


Embellish- 
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Buildings  appropriated  to  refigioua 
— —  relating  to  warfare. 

theOamoL 

— —  of  a  miicellaneoua  kind. 


The  representations  of  Sacrifices,  in  which  a  Priest  ii  i.gj 
seen  offering  up  a  victim  in  front  of  a  Temple,  and  at-nlrt 
tended  by  his  inferior  officers,  are  highly  intereatiiu;  as  ^ 
they  afford  a  great  insight  into  the  manner  of  oooaact- 
ing  these  ceremonies.  The  Consecrations  8R  Tuiouly 
depicted ;  they  allude  to  a  practice  very  praiakni  at 
Rome,  that  of  deifying  the  Emperors  uid  EmpvesKi 
after  their  death.  An  Eagle,  as  the  bird  of  Jupiter, 
generally  expressed  the  deification  of  an  Emperor,  aad 
a  Peacock,  the  bird  of  Juno,  that  of  an  Empress ;  over 
the  figures  Consecralio  is  inscribed.  The  other  demi 
which  denoted  a  deification  were  the  Funeral  Fife 
and  the  Thenaa,  or  divine  chariot ;  the  fonner  of  thcK 
was  constructed  on  a  very  magnificent  scale,  adoned 
with  hangings,  and  upon  it  the  Emperor  was  bumaiiB 
effigy :  the  latter  represented  the  chariot  in  whidi  the 
Gods  were  carried  in  the  religious  procesraons.  He 
Instruments  of  sacrifice  consisted  of  Altars  andTripodi, 
the  last  being  designed  for  liquid  offerings,  and  thoe 
which  were  conducted  without  the  Temples ;  they  tie 
frequently  placed  on  Coins,  to  denote  the  piety  of  the 
Emperor,  in  which  case  they  are  accompanied  hy  tbe 
Legend  Pietas.  Instruments  of  sacrifice  are  frequendy 
placed  on  the  reverse  for  the  same  purpose,  lie  in- 
struments commonly  introduced  were  an  axe  for  abying  FU 
tlie  victim,  vessels  containing  the  holy  water  for  spnn-  ^ 
kling  the  offering,  a  Patera,  or  kind  of  plate,  on  which 
were  placed  the  portions  consecrated  to  the  Gods,  and, 
lastly,  the  Accerra,  or  censer. 

The  Deities  are  represented  at  full  length,  aoooB"!^ 
panied  by  their  attributes  :  thus  Venus  bears  the  appk,  •«• 
Ceres,  torches,  Isis  the  sistrum,  and  Mars  a  trophy  aa 
his  shoulder  ;  this  last  figure  is  conceived  to  have  been 
designed  for  Romulus.  Jupiter  Capitolinus  is  repie- 
sented  seated  within  his  Temple  ;  in  his  right  hand  be 
bears  a  sceptre,  and  in  his  lefl  hand  the  thunderbolt 
Vesta  is  represented  veiled,  afler  the  manner  of  her  ova 
Virgins  ;  in  one  hand  she  bears  a  sceptre,  indicative  of 
her  divinity,  and  in  the  other  the  PaUadium  ;  a  ami 
figure  of  Pallas,  on  which,  according  to  tradition,  tbe 
fate  of  Troy  depended,  and  which,  upon  the  destrucdfla 
of  that  city,  was  secured  by  iEneas,  brought  to  Rome,  and 
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COttsig^eJ  to  the  car*'  of  the  Vestals.  The  Gocldcss  Roma 
is  of  vm  freqitent  occurrence  on  Imperial  Coins  Jn  which 
she  is  represented  seated  on  a  pile  nf  arms,  to  denote 
lier  achk'Vements  in  war  ;  she  is  armed  after  the  manner 
of  Piillas ;  in  her  rif^ht  hand  is  sometimes  a  p^lobc,  as 
the  emblem  of  universal  dominion,  nnd  at  other  times  a 
fifr*»re  of  Victory  ;  a  sceptre  is  occasionally  fuund  in  her 
left  hand,  but  more  commonly  a«;word, 

Amon^  the  Moral  and  Alleg^orical  F (genres,  Hope, 
Piety,  Pence,  and  Eternity  are  chiefly  desei^in^  of 
notice.  Hope,  ihe  most  commnn  personification,  i»  re- 
presented holdinpT  her  dress  with  her  Icfl  hand,  that  it 
may  not  impede  her  in  her  march,  it  beir^if  eharaeteristic 
for  Hope  to  press  forward  to  the  attainmentof  her  object, 
us  it  is  of  Fear  to  recede  ;  in  her  right  hand  she  bears 
the  bud  of  a  flower.  Piety  is  always  represented  veiled, 
as  was  the  proctice  with  females  when  engaged  in  the 
performance  of  any  reli^ous  rite  ;  she  appears  casting 
incense  on  an  altar  from  a  censer,  which  she  bears  in 
her  left  hand.  Under  this  personification  we  may 
sometimes  trace  the  origin  of  our  modern  representa- 
tion of  Charity,  the  figure  of  Piety  being  frequently 
attended  by  children,  to  imply  that  Piety  to  our  Creattir 
is  be«t  shown  in  our  g^od  deeds  to  one  another.  When 
the  a^mve  attributes  are  omttteil,  the  Stork,  from  the 
legendary  attachment  of  that  bird  to  her  otrspring", 
is  rntrtxluced  as  symbolical  of  the  duty  of  children 
to  their  parents.  Peace  is  a  common  personification, 
and  is  similar  to  the  modern  representation  of  it ;  the 
cornucopia  is,  with  scarcely  an  exception,  placed  in  her 
hands,  and  in  addition,  we  have  the  trite  emblem  of 
the  olive  branch.  Eternity  occurs  less  frequently,  and 
is  variously  depicted  :  sometimes  she  is  veiled,  and  bears 
a  sceptre  ;  a  globe  is  frequently  placed  in  one  band, 
surmounted  by  a  Pliffinix,  with  the  head  encircled  by 
rays,  it  being  the  oflspring  of  the  Sun.  Eternity  is 
also  fii^ircd  bearing  in  her  hands  the  Sun  and  Moon. 
The  attribvites  of  a  few  of  the  Deities  and  Moral  Virtues 
are  not  un frequently  placed  alone  on  the  field  of  the 
Coin  ;  wherever  this  occurs,  they  may,  in  most  cases,  be 
understood  to  bear  the  same  sig-nification  as  when  asso- 
dtited  with  Ihe  figures:  a  cornucopia,  for  example,  de- 
notes the  plenty  which  prevailed  during  Ihe  particular 
Emperor*s  reign ;  two  of  them,  perhaps,  signify  an 
extraordinary  plenty.  The  caduceus  standing  alone 
forms  a  common  reverse,  and  is  a  symbol  of  Peace.  We 
may  also  mention  the  Virtues  Concord  and  Fidelity, 
represented  utider  the  ftwm  of  two  hands  joined.  The 
g:ood-wil!  which  existed  between  the  Emperor  and  his 
people  was  reprciscnted  by  the  former  taking  the  hand 
of  one  of  his  chief  officers.  It  was  not  unusual  to 
combine  Iwo  or  more  Rvmbols  of  this  kind  on  a  single 
reverse ;  the  Romans,  indeed,  frequently  indulged  in 
this  kind  of  Poetical  imagery  ;  the  practice  prevailed 
chiefly  in  the  Augustan  Age,  and  thus  upon  Peace  l>eing 
cstabbshed  between  Augustus  and  M.  Antony,  a  Coin 
was  struck,  on  which  appear  two  cornucopiee^  sup- 
ported by  hands  joined,  and  between  tliem  a  caduceus. 
Augustus  was  born  under  the  sign  Capricomus,  which 
he  therefore  represented  on  his  Coins  ;  he  employed  a 
Globe  to  signify  possession  of  the  world,  and  a  Rudder 
to  denote  rule  ;  all  of  these  types  appear  united  on  the 
Coins  of  that  Emperor. 

We  next  proceed  to  the  figures  of  different  Countries. 
Europe  was  represented  by  Europa  and  the  Bull ;  for 
Asia  a  portion  of  a  vessel  was  introduced,  that  being 
the  quarter  of  the  Globe  in  which  Navigation  was  said 


to  have  lieen  first  practised  ;  Africa  offers  a  very  complete 
personification,  she  appears  in  a  helmet  formed  ^y  the 
prolxjscis  of  an  elephant,  in  one  hand  a  scorpion  is 
placed,  and  in  the  other  a  cornucopia ;  a  bidl  is 
sometimes  introduced  to  denote  that  Agriculture  formed 
the  chief  employment  of  tlie  natives.  The  ibis  denoted 
Egypt,  and  the  camel  Arabia  ;  to  Spain  was  assigned 
an  olive  branch,  and  a  bow  and  arrows  to  Parthia. 
Among  the  Provinces,  the  personifications  of  Juda*aand 
Britannia  are  remarkable.  Upon  the  destruction  of 
Jerusalem  by  Titus,  70  A.  d.,  numerous  Coins  were 
struck,  on  the  reverses  of  which  the  Genius  of  the  City 
appears  bewailing  the  calamity  which  has  befallen  it ; 
she  is  veiled,  cxpresvsive,  in  this  instance,  of  distress, 
and  seated  on  the  ground,  an  attitude  implying  cap- 
tivity ;  behind  the  figure  a  palm  tree  is  introduced,  it 
being  the  growth  of  the  Country ;  also  a  Hebreir 
captive  with  his  liands  tied.  In  the  personification  of 
our  own  Island,  as  it  has  been  preserved  on  a  small 
number  of  Imperial  Coins,  we  have  the  origin  of  the 
Britannia  affixed  on  the  modern  current  Coin.  The 
figure  sometimes  bears  in  her  hand  a  Roman  standard, 
denoting  that  the  Country'  was  a  Province  of  the  Em- 
pire ;  she  sometimes  appears  armed,  (as  on  our  existing 
copper  money,)  indicative  of  the  warlike  disposition  of 
the  natives.  There  is  also  a  Coin  on  which  the  figure 
of  Britanifia  is  seated  on  a  glolw,  with  waves  rolling 
at  her  feet.  As  the  above  Coins  are  possessed  of  more 
than  ordinary  interest,  the  reader  is  refeired  to  Pinker- 
ton*s  Esutf/  on  Medah,  in  which  will  l)e  found  en- 
gravings of  six  out  of  ten,  all  that  in  his  time  were 
known  to  exist  There  are  frequent  allusions  on 
Roman  Coins  to  the  victories  obtained  over  the  early 
Britons,  which  are  represented  by  a  Triumphal  Arch, 
with  the  legend  Britamua,  In  the  last  division  of  this 
class  arc  the  Rivers  :  the  Tiber  is  recognised  by  the  in- 
troduction of  the  twins  suckled  by  the  wolf  It  is  worthy 
of  observation,  that  the  Romans  have  invariably  re- 
presented  the  River  Gods  in  a  reclining  attitude.  The 
Kile  holds  a  eornucopia  in  his  hand  ;  he  is  some- 
times represented  reclining  on  an  urn»  from  which 
water  is  issuing,  and  the  mouth  of  it  partly  concealcfJ 
by  drapery.  Two  animals  usually  accompany  this  per- 
sonification, the  Crocodile  and  the  Hippopotamus. 

Figures  of  the  Provinces  are  not  common  until  afler 
the  Augustan  Age ;  the  circumstances  which  gave  rise 
to  their  adoption  are  \-arious,  as  upon  a  new  Province 
being  annexed  to  the  Empire,  upon  the  Emperor  re- 
covering one  which  had  been  overrun  by  the  Barba- 
rians through  the  indolence  and  apathy  of  his  prede- 
cessors, and  also  upon  an  Emperor  visiting  Provinces 
remote  from  the  Capital,  or  making  the  circuit  of  his 
dominions.  Reverses  thus  engraved,  therefore,  cease 
with  the  decline  of  the  Empire,  when  the  Barbarians  of 
the  North  had  so  firmly  established  themselves  on  the 
frontiers,  that  all  attempts  to  repel  them  were  ineffec* 
tuaL  The  most  considerable  of  Trajau^s  conquests 
were  the  formation  of  Dacia  into  a  Roman  Province, 
and  the  reduction  of  Armenia,  Mesopotamia,  and  Par- 
thia :  all  which  acquisitions  were  severally  recorded  on 
his  Coins.  The  Etnperor  Hadrian  made  a  complete 
circuit  of  his  dominions,  and  his  Coins  have  l>een  found 
inscribed  with  t!te  names  of  no  fewer  than  twenty  Pro- 
vinces. The  Emperors  Claudius.  Hadrian,  Antoninus 
Pius,  Septimius  S  events,  and  Com  mod  us,  who  carried 
their  arms  into  Britain,  have  had  that  conquest  recorded 
on  their  Coins,  by  the  figure  of  Briiamiia  as  above 
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described.    Pope  has  delineated  in  \'ery  polished  and 
harmonious  verse  this  system  of  Coinage. 

Ambition  ugb'd,  the  fooad  it  vain  to  trait 
The  faithleu  oolumn,  and  the  cnimUing  host; 
Convinc'd,  ihe  now  contract!  her  vaat  design  ; 
And  all  her  trinmphi  shrink  into  a  Coin.. 
A  narrow  orb  each  cnmded  conquest  kecf«; 
Beneath  her  Palm  here  sad  Judaa  weeps ; 
Now  scantier  limits  the  proud  Arch  eonfina^ 
And  scarce  are  seen  the  prostrate  Mile  and  Rhibeb 
A  small  Euphrates  through  the  piece  is  roll'd : 
And  Utile  Eagles  wave  their  wings  in  gold. 

Various  circumstances  connected  with  War,  each 
accompanied  by  an  appropriate  Legend,  are  frequently 
represented  on  Roman  Coins.  The  Emperor  is  some- 
times seen  haranguing  his  soldiers ;  the  Legend  Adlo- 
cuiio  illustrating  the  device.  The  departure  of  an  ex- 
pedition was  always  attended  with  great  pomp,  prayers 
and  sacrifices  being  offered  up  for  its  suQcess ;  this  cir- 
cumstance is  recorded  on  the  Coins,  with  Expeditio  for 
the  Legend.  The  expedition  is  also  occasionally  repre- 
sented crossing  a  river  either  by  vessels  or  a  bridge, 
when  the  Legend  Trajectus  is  introduced ;  and  lasUy, 
we  have  the  return  and  triumphal  eu try  of  the  Emperor 
or  Genera],  who  appears  in  a  chariot  attended  by  Vic- 
tory ;  the  Legends  accompanying  this  device  arc  Trium- 
phm  or  Victoria,  The  reception  of  the  Emperor  at  the 
several  stations  was  expressed  by  the  Legends  Adveniui 
and  Profectus  accompanying  the  device :  in  the  latter 
case  the  Emperor  is  attended  by  one  or  more  of  his 
chief  officers ;  and  in  the  former  by  the  Genius  of  the 
City,  at  an  altar,  offering  up  a  sacrifice  in  gratitude  for 
his  safe  arrival. 

The  implements  of  warfare  consist  of  Standards, 
Shields,  Cuirasses,  and  Trophies ;  nea))s  of  arms  also 
appear  as  tokens  of  victory.  Victory  also  is  fre- 
quently seen  recording  on  a  shield  the  conquests  of 
the  Generals  or  Emperor.  A  Warrior  is  oflen  the 
type  of  the  reverse,  also  the  Roman  Eagle,  and  Laurel 
branches.  The  Crowns  represented  on  Coins  are  of  two 
kinds ;  the  Rostral  Crown,  which  rarely  occurs,  and  the 
Oaken  or  Civic  Crown,  common  on  Coins  of  Augustus, 
and  within  whicli  the  words  Ob  decs  tervatos  are  in- 
scribed. Tliis  Crown,  it  will  be  remembered,  was 
awanled  to  such  as  had  saved  the  life  of  a  Roman 
citizen ;  and  though  wc  are  not  to  take  tliis  in  the  literal 
sense,  when  applied  to  the  Emperor,  he  may  neverthe- 
less be  considered  as  entitled  to  that  honour,  by  having 
established  Peace  throughout  his  dominions. 

The  number  of  devices  relating  to  Games  is  very  incon- 
siderable, and  they  were,  for  the  most  part,  affixed  to  tiie 
the  Games.  Coins  of  those  Emperors  who  were  addicted  to  those  Fes- 
tivities.    Naumachis  are  occasionally  representations. 

Temples  are  depicted  on  the  Coins  of  nearly  all  the 
Emperors.  Those  of  Jupiter  Capitolinus  and  Janus  are 
of  common  occurrence ;  the  latter  being  a  small,  square 
shrine,  just  sufRcienUy  capacious  to  contain  a  Statue  of 
the  God.  On  the  Coins  of  Augustus  appear  the  Temples 
erected  by  that  Emperor  in  honour  of  Apollo,  Juno, 
Mars,  and  Julius  Cssar ;  generally  Uie  porch  only  of  the 
Temples  is  represented,  and  within  it  is  placed  a  small 
Statue  of  the  Deity.  Triumphal  Arches  are  very  com- 
mon devices,  and  in  the  event  of  a  foreign  couquest 
were  immediately  affixed  on  the  Coins ;  they  are  in- 
scribed witli  the  name  of  the  conquered  Nation,  and 
adorned  with  trophies.  The  Column  of  Antoninus 
Pius,  now  standing,  is  a  common  type  on  his  Coins. 
The  Rostral  Column  appears  on  Coins  of  Augustus,  in 
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jKmoar  of  the  Battle  of  Actium.  Equestrian  Statues,  b 
erected  to  many  of  the  Emperors  by  the  Senate  and  Ii^ 
Roman  People,  in  consideratioa  of  their  services  to  the  ^ 
State,  are  delineated  on  the  reverses  of  several  Coins.     ^ 

Representations  of  the  Theatxes,  Amphitheaifcsi  vnd 
Cucuses  are  preser^-edona  few  Imperial  Coins,  but  th^ 
are  by  no  means  common.  The  Forum  of  Tra^  ■ 
found  on  one  of  his  Onns;  and  Basilica,  Baths,  Fort^ 
Bridges,  and  Aqueducts  were  occasionally  introdnosd. 

Having  concluded  our  summary  of  the  devices,  (in 
which  enumeration  all  that  merit  the  attention  of  tht 
general  reader  have  been  specified,)  we  shall  proossd 
to  notice  the  Legends,  of  much  greater  extent  on  Bttoaa 
than  on  Grecian  Coins. 

We  have  already  enumerated  several  of  these  in  <v  L^ 
description  of  the  symbols ;  and,  indeed,  the  danckn  hm 
on  the  reverses  of  the  Coins  are  little  more  than  eq)la-^ 
natory  of  the  type ;  thus  the  Allegorical  figures,  thoogk 
they  may  be  readily  known  firom  being  aooompanied  bj 
their  attributes,  have  their  names  introduced :  the  ssbk 
may  be  ob6er\'ed  to  be  the  case  with  the  figures  of  Um 
Provinces.  In  the  Legends  accompanying  these  last,«t 
perceive  the  Roman  Tongue  to  be  admirably  adapted  fa 
recording  events,  where  brevity  of  expression  is  impop- 
tant ;  the  following  examples  are  remarkable  fiir  thor 
comprehensiveness :  Judaa  eapta^  Saliu  Generii  hh 
mani.  Gaudium  ReipuhUcm.  Asia  suhacUL  IkBm 
stahUiia.  Roma  renoicens.  But  what  is  nov  to  engage 
our  attention,  is  the  characters  inscribed  on  the  c^ 
verses,  to  wiiich  the  portraits  of  the  lEMOpuac  or  Em- 
presses were  affixed.  Upon  the  first  inspeedon  of  a 
Roman  Imperial  Coin,  we  are  apt  to  imagine  that  die 
Legends  cannot  be  deciphered  without  much  difficulty; 
and,  indeed,  it  must  be  granted  that  ^«at  confiaiwi 
prevails  firom  the  numerous  abbreviations,  and  the 
deficiency  of  stops.  In  order  to  convey  to  our  icadco 
a  clear  idea  of  their  nature,  we  propone  to  analyie,  JflU 
we  may  so  express  ourselves,  the  Liegend  of  an  Inqwrid  ff" 
Coin  ;  and  we  select  for  that  purpose  one  of  the  £b- 
peror  Titus.  It  will  be  perceived,  on  examination,  tint 
tlie  titles  conferred  on  the  early  Emperors  were  used 
in  common  by  their  successors ;  and  these  being,  then- 
fore,  once  understood,  a  large  portion  of  the  Legend  of 
almost  any  Imperial  Coin  will  be  known.  When  the 
characters  encircle  the  device,  they  form  what  is  deno-Fig' 
minatcd  the  Legend  ;  when  they  occupy  the  field  of  the 
Coin,  they  constitute  an  Iiucription ;  and  when  oocnpf 
Ing  the  lower  extremity  of  the  piece,  and  separated  finn 
the  area  by  an  liorizontal  line,  they  are  tenned  the 
Exergue :  (e^  ^py^,  out  of  the  work :)  the  date  on  the 
reverse  of  our  English  copper  Coins  generaUy  occupies 
this  station.  Betbre  proceeding  to  examine  the  Coin 
we  have  selected,  we  will  briefly  specify  the  titles  com- 
monly annexed  to  the  Throne,  and  whence  they  derind 
their  origin.  The  title  Jmperaior,  or  Ejnperar,  wil 
under  the  Roman  Commonwealtli  a  military  distinrrio^ 
answering  in  s(mie  measure  to  General  with  us ;  it  w 
subsequently  conferred  upon  Octavius  by  the  Senate,  t9 
denote  the  supreme  power  in  the  State,  and  came  into 
general  use  with  his  successors.  This  title  was  exprctffli 
on  the  Coins  simply  l>y  the  three  first  charadcflk 
IMP.  About  the  Age  of  Constantine  the  Great  it 
fell  into  disuse,  that  of  Dominus  NoMter  being  suhrti- 
tuted ;  the  initials  D.  N.  are  all  that  appear  on  the 
Coins.  The  appellation  of  C<B9ar  originated  in  ike 
Julian  family,  in  consequence  of  one  of  them  haviq^ 
had  in  his  possession  an  elephant,  which  animal  in  tbt 
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PC  m  eicprcMcd  by  that  word,  ft  wii8  imaumed 

he  dpscendants  of  th-at  familVi  anil  afl<?r  sa  long 

a  pericwi   eremed    in  a  manner    inseparable  fmm  the 

Throne.     The   titk   Aff^rtxtm  wrw  conferred   by  the 

Senafe  on  the  ynong^  Oetavius,  at  his  expre^  desire ;  it 

was  borne  in  hh  honowr  by  nil  the  successors  to  the 

Empire,  as  was  a!si>  that  of  An^tsfa  hy  the  Empresses, 

and  it  was  expressed  on  Coins  by  the  three  first  letters, 

AUG.      The  |>ower,  equivalent  to  that  of  a  Tribnne, 

which  was  conferred  on  Aofpi!?lns,  was  expressed  on 

his  Coins  hy  the  words  Tribunitid  Pot  estate  ^  or  more 

preneraUy  in  the  abbreriiitcd  t<>nns  TRIB.  POT  and 

f     TR*  F*     The  election  to  the  above  office  was  annual, 

fc    and  as  the  Empcrorft  (except  in  one  or  two  instances) 

B^  were  elected  immediately  on  their  accession^  wherever 

I     numcnils    are  annexed   they  denote  the   year  of  the 

■  Prince's  reifrn.  The  fl^lorioiis  title.  Pater  Pfitria,  or 
Father  of  his  Country,  expressed  hy  the  initials  P.  P.^ 
was  accorded  with  great  propriety  to  the  Emperor 
^tna  ;  the  dbtinction,  it  most  be  confessed,  was  rarely 
merited  by  his  successors,  but  being- calculated  to  flatter 
their  vanity  was  seldom  omitted.  Among  other  epithets, 
equally  misapplied  In  aftcriimes,  was  that  of  Pius, 
originating  with  the  first  Antoninus,  one  of  the  most 
perfect  characters  to  he  found  in  History,  The  office 
of  High  Priest,  or  Superintendent  of  the  Pontiffs^  was 
n^uitied  both  by  Jwlhis  and  Oclavios  upon  their  coming 
into  power;  it  is  frequently  inscribed  on  their  Coins, 
and,  like  the  preceding  titles,  was  retained  by  their  suc- 
cessors. Il  was  exprciased  hy  PONT! F EX  MAXI- 
MUS,  though  commonly  abbreviated,  as  PONT  MAX., 
and  P*  M,  The  office  of  Comnl,  assumed  by  the  Em- 
perors, was  signified  by  ihe  three  letters  COS,  If  we 
now  inspect  the  Coin  of  Titus,  represented  in  Plate  II., 
many  of  the  above  titles  will  be  found  inserted  in  the 
Legend ;  the  following  is  ihe  order  of  the  characters, 
the  names  and  titles  being  given  at  full  length*     Jm- 

Iperatot  Titu^,  Cfcxar  Vespasiarius  Aitgmta$,  Ponii- 
ftr  Marrmiix,  TribitnitiS.  PoteHaie.  Pater  Patriae. 
Consul  niL  The  letters  S*  C*,  Sfmtus  ConsuUo, 
aflbed  invariably  to  the  Imperial  Coins  in  first  and 
*  second  brass^  denote  that  they  were  struck  by  a  decree 
of  the  Senate ;  to  that  Bwly  was  decreed  the  power  of 
striking  brass  Coins,  and  to  the  Emperor  those  of  gold 
and  silver.     The  alxjvc  characters  consequently  never 

^  appear  on  the  Coins  in  these  latter  melals. 
Upon  the  dissolution  of  the  Greek  Empire,  the  several 
Countries  were  formed  into  Roman  Provinces ;  over 
each  of  these  a  Governor  was  appointed,  and  a  Coinage 
instituted  in  the  chief  Cities,  These  Coins  are  inscribed 
with  Greek  characters ;  they  class  notwithstanding  with 
those  of  Rome,  fn>m  being  struck  in  Countries  subject 
to  that  Empire,  and  from  bearing  heads  of  the  Emperors 
on  the  obverses  :  in  point  of  execution,  the  Coins  of  this 
class  are  very  inferior  to  those  which  were  issued  from 

»the  CapitaL 
The  Imperia!  Greek  Coins  divide  themselves  accord- 
ing to  the  forms  of  government  instituted  by  the  Ro- 
mans in  their  conquests;  and  thus  we  have  Provinces, 
Colonies,  and  Mtinicipia^  or  Free  Cities.  These  are  all 
the  workmanship  of  inferior  artists,  and  exhibit  great 
sameness  in  tlie  devices,  which  are  for  the  most  part 

I  included  in  the  enumeration  of  the  symbols  on  Imperial 
Coins.  The  types  commonly  consist  of  the  Temples  of 
the  Deities  in  the  respective  Cities,  which»  from  their 
great  variety,  are  not  deficient  in  interest*  The  Legends, 

■  as  we  stated,  are  in  Greek,  and  oil  en  literally  trans- 
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lated  from  the  Roman;  as  AYTOKPATOP,  for  Em- 
peror; 2EBA2T02,  Augrtstus ;  KAI2AP,  C»sar,  &c. 

Among  the  Legends  peculiar  to  this  class,  we  may 
mention  the  names  of  Magistrates,  and  the  title  NEO-  ^  ^' 
K0PD2,  applied  to  certain  Cities  implying  their 
appointment  to  the  guardianship  of  the  shrine  of  some 
celebrated  Deity  :  a  distinction  mnch  coveted,  as  the 
Temples  greatly  contributed  to  the  wealth  and  impor- 
tance of  many  States.  As  these  Coins,  not  only  of  the 
chief  Cities,  but  also  of  many  Towns  of  inferior  note,  are 
abundant,  and  as  the  Provinces  at  that  time  included 
nearly  all  the  civilized  parts  of  the  Globe,  their  number 
is  almost  infinite:  they  commence  in  the  reign  of  the 
Emperor  Augustus,  and  terminate  with  that  of  Oal- 
Iteuus,  fib  out  250  a.  o.  As  an  enumeration  of  the 
Oties  which  struck  Coins  would  occupy  too  much  space, 
and,  moreover,  be  devoid  of  interest,  we  shall  specify 
the  most  ct>nsiderahle  of  the  ProvmrTS  in  w^hfch  they 
occur.  Proceeding  in  an  Easterly  direction,  we  arrive 
at  M®sia,  Thrace,  and  Macedonia,  where  they  are  of 
coin  moil  occurrence ;  a  few  are  to  be  met  of  Cities  in 
the  Peloponnesus,  the  Islands  of  the  .^gcan  Sea, 
and  those  adjoining  the  Ionian  coast.  Of  the  Cities  of 
Asia  Minor  they  are  found  in  p^eat  abundance;  in  the 
district  ciC  Phr}gia  no  fewer  than  fitly  Cities  obtained 
the  privilege  of  striking  Coins ;  in  Lydia  they  have  been 
found  of  about  thirty  Cities;  in  Cilicia  twenty  and  ;  so 
on  of  the  other  Provinces,  Bithynia,  Cappadocia,  Pam- 
phylia,  Galatia,  &c.  Imperial  Greek  Coins  are  com- 
mon of  many  Cities  ofPha?nida,  at  that  period  divided 
into  Commagene,  Palestine,  and  Ca*l e-Syria,  These 
Coins  are  chiefly  of  copper,  the  silver  which  exist  being 
confined  to  the  leading  Oties,  as  Antioch,  Tarsus,  TV^e, 
Sidon,  &c. 

The  Greek  Coins  of  rhe  City  of  Alexandria,  stnick  Jn  Impend 
the  Imperial  Age,  from  their  number  and  extent,  (they  ^oiiuof  the 
reach  to  Constantine,)  have  a  distinct  place  allotted  to  ^'/^^^^ 
them  iu  a  Cabinet,    In  their  fabric  they  are  greatly  in-      ^^^^ 
ferior  to  the  Roman  Coins;  and  those  of  Copper  are 
thick  and  uncouth  in  their  form,  with  the  characters  at 
times  barely  legible.     The  symbols  are  slightly  varied 
from  those  of  the  preceding  class,  by  the  introduction 
of  nnmerous  de\ices  characteristic  of  the  Country;  as 
heads  of  Jupiter  Amnion,  Isis,  and  iJie  God  Canopus; 
also  animals  of  worship  and  plants, — among  the  former, 
the  sphinx  and  serpent  prevail,  and  among  the  latter, 
the  lotus  and  wheat-ear. 

Coins  of  the  Colonies,  like  those  of  the  Provinces,  (>kiaM 
extend  to  the  reign  of  Gallienus;  this  form  of  govern-  t:oin». 
ment  prevailed  chiefly  iu  the  Aitgiistan  Age,  but  the 
number  of  the  Cities  is  inconsiderable.  Spain  is  the 
chief  repository  for  the  Colonial  €*oius,  and  those  of  the 
Municipia  or  Free  Cities,  governed  by  their  own  laws ; 
in  that  Country  there  are  found  Coins  of  about  thirty 
Colonies,  all  of  which  were  planted  in  the  reign  of 
Augustus.  As  few  of  the  Cities  were  permitted  by  suc- 
ceeding Emperors  to  strike  their  Coins,  and  as  the  pri- 
vilege was  altogether  denied  them  by  Caligula,  the  pieces 
are  not  many  in  number;  they  abound  chiefly  oJ"  the 
Cities  Carthago  No\dl,  afterwards  Carthagena,  Ca?sarc» 
Augusta,  corrupted  into  Sarago«^sa,  Bilbilis,  Turiaso, 
and  Emerita,  the  present  Mcrida,  The  remaining 
Qjlonies  whose  Coins  remain,  were  scattered  through- 
out the  Empire,  and  are  as  tbllows:  Ncmausus,  in 
Gaul,  (the  only  Colony  permitted  to  strike  silver  t  oins,} 
Panormus,  Carthage,  and  Corinth;  Philippi  and  Pella, 
in   Macedonia;  Parium,   Alexandria,  Troas,  and  loo 
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Numi»*  nium,  in  Asia  Minor ;  Tyre  and  Sidon ;  Ptolemaia, 
■naticf.  Ccesarea,  and  Damascus  ;  also  a  few  Cities  in  the  ierri- 
^•^^'^/^^  tory  of  Edessa.  The  type  affixed  to  the  early  Colonial 
Coins,  was  that  of  a  team  of  oxen,  and  subsequently 
banners  appear;  of  these  it  may  be  remarked,  that 
when  standing  alone  they  signify  the  Colony  to  be  drawn 
from  one  Legpon ;  but  where  several  are  introduced, 
they  indicate  the  Colony  to  have  been  drawn  from  as 
many  Legions  as  there  are  banners. 
III.  Medal-  Medallions  are  all  that  remain  to  be  noticed  among 
the  Imperial  Coins ;  they  were  struck  both  at  Rome 
and  in  the  Provinces,  and  hence  are  divided  into  Ro- 
man and  Grecian.  The  term  Medallion  is  applied  to 
those  productions  of  the  Mint  which,  in  gold,  exceed 
the  size  of  the  Aureus,  in  silver,  of  the  Denariui,  and  in 
copper,  of  the  first  or  large  brass.  Doubts  have  long  pre- 
vailed among  antiquaries  as  to  the  purposes  for  which 
they  were  designed  ;  they  are  generally  conceived  to  have 
been  struck  upon  similar  occasions  to  those  on  whidi 
Medals  are  coined  among  ourselves ;  upon  an  accession  to 
the  throne,  in  commemoration  of  any  important  victory, 
or  as  specimens  of  workmanship.  There  are,  however, 
a  few  circumstances  which  favour  the  supposition  that 
they  were  intended  for  circulation  as  money.  Pinker- 
ton  speaks  of  gold  Medallions  being  found  equivalent 
in  weight  to  two,  three,  and  sometimes  four  Aurei  g 
also  some  in  silver  to  a  like  number  of  Denarii ;  thus 
making  them  analogous  to  the  Greek  Tetradrachmm. 
The  smallness  of  the  number  of  existing  Medallions  by 
no  means  weakens  this  supposition ;  as  at  the  present  day 
the  Two-guinea  pieces,  silver  Crowns,  and  copper  Two- 
penny pieces  are  by  no  means  common,  and  might  in 
a  future  Age,  with  equal  propriety,  rank  as  Medals. 
Medallions  are  at  all  times  accounted  rare,  but  those 
struck  in  the  Grecian  territories  are  the  most  numerous, 
and  are  distinguished  from  the  Roman  by  their  thin- 
ness and  inferiority  of  workmanship.  A  gold  Medallion 
exists  of  Augustus  Caesar  and  one  also  of  Domitian,  but 
few  in  any  of  the  metals  appear  prior  to  the  reigns  of 
Hadrian  and  Antoninus ;  those  in  brass  are  considerably 
the  largest,  many  of  them  being  several  inches  in  dia- 
meter. The  Pro\'inces  in  which  they  chiefly  abound, 
particularly  those  of  silver,  are  Asia  Minor  and  Syria, 
including  the  opulent  Cities  of  Ephesus,  Smyrna,  Thya- 
tira,  Pergamus,  Cyzicus,  Magnesia,  Caesarea,  Sardis, 
Antioch,  Tyre,  Sidon,  &c. 

As  in  a  former  section  we  detailed  the  value  and  de- 
*^JJ!*g^-  nominations  of  the  Roman  Coins  down  to  the  Augustan 
^^'^"^  •  Age,  there  remains  but  little  to  be  noticed  under  this 
head.  For  the  period  of  two  centuries  the  Coins  bore 
nearly  the  same  value  as  at  the  close  of  the  Common- 
wealth, experiencing,  however,  a  gradual  diminution  in 
their  sizes ;  but  at  the  decline  of  the  Empire,  from  the 
leading  Coin  being  so  materially  reduced  in  size,  it  was 
found  necessary,  from  time  to  time,  to  issue  pieces  of 
greater  value.  The  amendment  of  the  Coinage  engaged 
the  attention  of  many  Emperors,  but  our  knowledge  on 
the  subject  is  very  confined.  The  confusion  of  sizes, 
occasioned  by  the  new  Coinage,  prevailed  to  such  an 
extent  as  to  render  it  impossible,  upon  reference  to  the 
Coins,  to  point  out  the  denominations  specified  by  His- 
torians ;  the  results  indeed  are  so  unsatisfactory  that  we 
shall  merely  offer  some  few  remarks,  which  will  enable 
us  to  trace  the  changes  which  the  chief  Coins  in  each 
Brass  and  metal  underwent.  Since  the  brass  Coinage  is  that  of 
opper.  chief  importance,  we  commence  with  the  Sestertius.  This 
Coin,  the  reader  will  recall  to  mind,  was  equivalent  in 
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value  to  four  Anaria  and  two  LuponiU;  and  that  fior  Tda 
of  them  were  included  in  the  Denariut.  The  copper  ^ 
Coins  being  found  of  several  sizes,  are  distinguished  "^ 
into  first,  second,  and  third  brass.  The  first,  or  largt  ^^^^ 
brass,  includes  the  Seslertwi;  this  Coin  appears  about  py^i 
the  reign  of  Augustus,  and  extends  without  intermisBioB  rig.L 
to  that  of  Postumus.  In  the  reigrn  o£  Alexander  Sevcm 
it  had  sustained  a  loss  of  one-sixth  in  weight ;  withTn- 
janus  Decius  it  was  reduced  to  one-half,  and  finally  it 
did  not  exceed  a  third  of  its  original  size.  The  second,  I^fc 
or  middle  brass  as  it  is  termed,  approximates  in  aiie  to 
our  Halfpenny,  and  includes  the  Dupondii  and  Aatarim, 
The  Dupondius  accompanies  the  SedertiuM  in  the  sevenl 
stages  of  its  decline,  and  closes  together  with  it ;  the 
As,  also,  at  that  period,  did  not  exceed  the  size  of  the 
early  Denarius,  and,  together  with  its  parts,  was  nam- 
bered  with  the  third  brass.  The  third,  or  small  hiwm, 
comprises  all  the  parts  of  the  Amj  and  oonsequeallf 
admits  of  great  diversity  in  size.  The  Dupondii  and 
Assaria  were  of  equal  dimensions  thouf^h  difiering  in 
theur  value,  the  latter  being  but  one-half  of  the  former; 
this  circumstance  is  thus  explained.  In  a  former  page 
we  noticed  that  brass  was  highly  esteemed  at  Rome^ 
much  more  so  than  copper,  it  is  therefore  conoeifed 
that,  as  Imperial  Coins  of  the  middle  size  exist  in 
both  metals,  brass  was  used  for  coining  the  Dk- 
pondii,  and  copper  for  the  Assaria.  Pinkerton  states 
that  the  Sestertii  and  Dupondii  were  of  brass,  and 
the  As  and  its  parts  of  copper,  a  metal  bat  half  the 
value  of  the  former.  This  ingenious  expi&anatian  is 
correct  in  many  points,  but  we  cannot  agree  with  the 
author  in  considering  it  as  conclusive ;  for  npon  ex- 
amining the  Coins  in  question,  we  frequently  meet 
with  Sestertii  unquestionably  of  copper;  neither  aie 
there  sufficient  grounds  for  pronouncing  all  of  the 
second  size  existing  in  brass  to  be  the  Dupondii  men- 
tioned by  Pliny  and  other  writers.  Under  the  reign 
of  the  Emperor  Gallienus,  the  chief  copper  Coins  were 
the  Assaria  ;  these,  from  their  diminished  size,  came  to 
be  numbered  at  sixty  to  the  Denarius^  and  in  the  Age 
of  Constantine  they  scarcely  exceeded  twenty  g^ns  ia 
weight.  With  the  Emperor  Diocletian  a  new  Coin  ap- 
peared, denominated  the  FoUis  ;  this  remained  the  chief 
copper  Coin  under  the  Lower  Empire,  and  from  the 
writers  of  that  Age  we  learn  that  it  was  variously  sub- 
divided. The  types  of  the  reverses  consisted  simply  of 
Greek  characters,  supposed  to  express  the  number  of 
Noumia  (the  smallest  copper  Coin  then  in  circulation) 
which  they  contained  ;  thus  the  Follis  bore  the  letter  M, 
to  denote  forty  Noumia,  its  half  K  for  twenty,  and  the 
quarter  I  for  ten.  Our  knowledge,  however,  of  these 
Coins  is  too  imperfect  to  admit  of  our  placing  any  great 
reliance  upon  this  computation. 

The  silver  Coins  in  the  Age  of  Augustus  were  of  two  ft-* 
kinds,  the  Denarius,  containing  sixteen  Assaria,  and  the  SSfS 
Quinarius,  or  its  half;  these  pieces  gradually  decreased, 
and  in  the  reign  of  Caracalla  were  struck  of  two  sixes; 
the  new  Coin  was  denominated  Argenleus,  and  raised  in 
value  to  one-third  of  the  current  Denarius^  containing 
consequently  twenty- four  Asses,  or  Assaria.  The  common 
Denarius,  which  now  went  by  the  name  of  MUtutUM, 
ceased  to  be  struck  in  the  reign  of  Gallienus,  the  At' 
gcnteus  supplying  its  place ;  the  terms  Argenteus  and 
Denarius  were  then  but  different  names  for  the  same 
Coin,  which  at  that  time  contained  the  surprising  number 
of  sixty  Assaria, 

Constantine  the  Great  effected  a  material  altcralico 
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in  the  silver  Coinnfje^  by  the  intjoiiiiction  of  the  Millia- 
rtiiHM^  which  he  cnuMd  to  pass  for  twenty-four  Fottcf. 
Denarii  were  *; truck  so  laic  os  the  reign  of  Hera- 
cljiia^  when  they  did  not  exceed  ten  grains  in  weij^^ht; 
upon  the  first  appearance  *if  Ihal  Coin  (the  parent  of 
our  silver  Penny)  it  txci-cded  ninety  grains  in  weight, 
and  under  Augustus  it  had  fnUen  to  sixty  g^uns  at  a 
medium. 

The  Atirmniy  the  chief  g^old  Coin  under  theComraon- 
wealth,  and  the  Semi-avrem  constituted  the  sole  pieces 
in  g-old  for  nearly  three  centuries  ;  at  the  expira- 
tion of  that  period,  Aitrti  were  t*lruck  of  several  siizes, 
and  new  Coins  issued  of  one-third  and  of  double  their 
weight ;  the  former  hcinpc  denominated  Tricnten,  Until 
the  rei^  of  Aicxnnder  Severus,  the  Aureus  passed 
current  for  twenty-five  silver  Denarii;  the  weight  ori- 
gtnolly  given  to  tliis  Coin  was  about  120  grains;  it 
now  fluctuated  between  eighty  and  ninety  grains.  Con- 
Stantine  the  (ireat  accommodated  i\\Q  AnreifsUv  his  new 
silver  Coinage,  and  gave  it  the  name  of  Solidits;  this 
piece  remained  the  chief  gold  Coin  until  the  tall  of  the 
Eastern  Empire,  and  for  a  time  Semiwc*  and  Tremianes 
were  struck.  The  Sani-attrtm  of  gold  is  at  all  limes 
a  vcry^  scarce  Coin,  but  ua^s  more  especially  so  under 
the  reigns  of  the  early  Emperors. 

The  following  Table  of  Roman  Coinage  exhibits  the 
weights  and  value,  as  eslubliBhed  about  the  Age  of 
Augustus ; 
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Before  quitting  the  Roman  Coins,  we  shall,  in  ac- 
cordance with  our  plan,  consider  the  light  in  which 
they  are  to  be  regarded  as  works  of  ancient  Art.  The 
inspection  of  the  Imperial  Coins  will,  we  feel  eonftdent, 
be  productive  of  the  highest  satisfaction  ;  but  we  must 
bear  in  mind  that  Rome  herself  in  works  of  Art 
cannot  sustain  competition  with  Greece.  The  pcriofl 
at  which  the  Roman  Coins  stand  preeminent  for  the 
excellency  of  their  workmanship,  may  be  placed  in 
the  Age  of  Ihc  Antonini.  We  mentioned  that  patron- 
age was  extended  to  the  Arts  by  Augustus  Ciesar,  as 
may  indeed  be  inferred  from  his  Coin?*;  (especially  those 
io  gold  and  silver;)  no  material  improvement  is  evinced 
in  the  Coinage  under  Ihc  reign  of  his  immediate  suc- 
cessors, prolmbly  owing  to  the  hirbulet^t  state  of  the 
times;  but  a  suj>erionty  is  decidedly  manifested  as  we 
descend   to  the  reigns  of  Vespasian  and   Titus,  after 

*  TH«  nunor  divitioas  of  the  As  were  Roraetimes  ttrack. 
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which  peHfxl  they  gradually  increase  in  l^eanty  of  fabric,  Wurkmao. 
until  tliey  attain  tl«eir  greatest  excellence  at   the  epoi'ik      »h»i*  of 
above-named.     We   may  date   tlie    dechnc    of  the  Art  ^*""'»"  i^^- 
as  commencing  about  the   Age  of  Commodus ;    there  ■''"***  ""**• 
are,    it    is   true,    instances    of  Coins,    in    the    centurv     ^^''^^^ 
which  succeefled,  rivalling  in  their  execution  those  of  (he 
best  Ages   of  the   Empire,   but  they  are  of  rare  ocur- 
rence.      For  the  fifty  years  antecedent  to  the  extinction 
of  the    Western   En)  pi  re,  the  Coins   are   of  the    worst 
possible  fat)ric,  equalling,  in  the  barbarism  of  their  work- 
manshipt  those   of  the    Dark    Ages;  and,    indeed,  the 
Coinage  of  the  Princes  who  immediately  preceded  is 
but  little  superior 

No  fewer  than  three  hundred  portraits  are  preserved  PoMraiison 
in  the  series  of  Roman  Imperial  Coins;  for  not  only  I^^f^.ta 
are  the  Emperors  depicted,  but  ako  the  Empresses  *^°*^**' 
and  the  several  branches  of  the  Imperial  family. 
Among  the  many  examples  which  might  be  adduced, 
we  select  those  of  Augustus  and  Trajan.  Indtpendently 
of  the  Coins  of  Auguslns,  we  meet  with  those  of  his 
Empress  Livia,  of  their  daughter  Julia,  and  son-in-hiw 
Agrippa  ;  a  few  also  occur  of  the  grandsons  of  the 
Emperor,  namely  Cains  and  Lucius  Cn^sar  Besides 
the  Coins  of  Trajan  we  meet  with  those  of  his  father 
Trajan,  of  his  Empress  Plotina,  of  her  sister  Marciuna, 
and  niece  Matidia,  The  Roman  Emperors  commonly 
appear  either  with  radiated  or  laurel  crowns,  but  never 
with  I  fie  diadem,  as  the  Greek  Princes.  In  a  late 
period  of  the  Empire,  helmets  were  introduced,  and  the 
bust  of  the  Emperor  was  clothed  in  armour.  End- 
less variety  prevails  in  the  head-dresses  of  the  Etn- 
presses. 

An  opinion,  we  believe,  has  gained  ground,  that  no 
reliance  can  be  placed  upon  tlie  representations  handed 
down  to  us  in  these  minor  productions  of  ancient  .Art; 
we  can  only  account  for  the  jireviilence  of  tliis  notion 
from  the  portraits  ocx'asionally  to  he  Juund  in  Historical 
Works,  and  presumed  to  l>e  accurate  delineations  of  the 
Coins,  It  must  be  confessed  that  far  the  greater  num- 
ber of  those  which  have  appearcfl  in  Numismatic 
Works,  in  which  at  least  accuracy  would  be  looked  for, 
are  entirely  disgraceftd  to  them.  The  heads  of  the 
twelve  Cffsars  are  of  common  occurrence,  both  in  the 
form  of  engxavetl  plates  and  of  casts;  these,  we  admit, 
do  generally  retain  the  distinguishing  features  of  the 
Emperors,  l)ut  upon  comparing  them  with  the  Coins, 
they  will  be  found  to  fall  consiflerably  short  of  that 
marked  expression,  that  admirable  discrimination  of 
character,  prevalent  throughout  the  series.  Among  the 
instances  whith  might  be  adfluced  in  favour  of  strength 
of  resemblance,  we  may  mention  the  perfect  accordance 
in  character  of  the  Coins,  however  numerous,  of  tlie 
same  Prince  dnring  the  better  Ages  of  the  Empire; 
and  again,  the  perfect  agreement  of  these  with  the 
remaining  busts  of  these  Emperors;  and  here,  in  |)ass- 
ing,  an  instance  of  the  practical  utility  of  the  slutly 
of  Numismatics  presents  itself  Marbles  frequently 
exist  without  any  inscription  which  can  inform  us  for 
whom  they  were  designed  :  Coins,  on  the  other  band, 
being  invariably  accompanied  by  a  Legend,  have 
elfeciually  enablei!  antiquaries  to  adjudge  the  heads  to 
their  respective  Emperors,  One  more  observation  will 
close  our  remarks  on  the  portraiture.  Were  the  Legend 
of  an  Im|>erial  Coin  totally  obliterated,  anil  r>nly  the 
head  entire,  but  a  little  knowledge  of  Coins  will  enable 
the  student  to  pronounce  for  wliom  it  was  designed  ; 
and  we  will  venture  to  say  that  the  inspect mn  of  a 
4n 
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Coin  would  be  attended  with  a  similar  result,  in  the 
hands  of  a  skilful  Medallist,  if  not  only  the  Legend, 
but  a  considerable  portion  of  the  head,  were  effaced. 


Sect.  III.— Coins  op  Barbarian  Nations. 

Barbarian  Coim  are  those  inscribed  with  characters 
differing  from  the  Ghreek  and  Roman;  there  arc,  how- 
ever, many  Coins  wholly  destitute  of  Legends,  and 
a  few  on  which  Roman  characters  appear,  which,  with 
great  propriety,  may  be  ranked  among  them.  The 
following  will  be  the  order  under  which  we  shall  consider 
them: 


Plate  IL 
Kg.  10. 


rig.  12. 


rLydia. 


.  .     J  Persia. 
A**-  ^Jiidasa. 
IPboenicuu 


r  Nnmidia 

^^'^**-]  Mauritania. 
ICarthage. 


BvnipO' 


rEirurm. 
J  Spain. 
'jOaul. 
iBritain. 


Lydia.—Vfe  commence  with  this  Country,  being 
that  in  which  pieces  of  metal  were  first  stamped  with 
symbols,  and  used  as  the  representatives  of  proper^. 
The  nature  of  the  Lydian  Coinage  has  been  already 
described  ;  it  consisted  of  rude  lumps  of  metal,  deeply 
indented  on  one  of  the  sides,  by  the  puncheon  on  which 
the  metal  was  placed  in  order  to  receive  the  impression. 
The  symbols  consisted  of  figures  of  men  and  animals, 
rudely  executed,  and  many  of  the  Coins  are  formed  of 
the  metal  Electrum,  a  compound  of  gold  and  silver :  they 
are  totally  destitute  of  characters. 

Persia, — ^The  Coins  of  this  Country  may  be   sub- 
divided into  three  classes  :  the  first  extending  from  the 
reign  of  Darius  to  the  Age  of  Alexander  the  Great ;  the 
second  including  a  few  which  were  struck  from  that 
Prince's  reign  until  the  full  establishment  of  the  Par- 
thian Monarchy ;  and  the  last  comprising  the  Coins  of 
the  Sassanidae,  successors  to  the  Parthian  Kings.    I.  The 
Coins  of  Darius,  as  we  before  remarked,  may  probably 
be  referred  to  the  Prince  of  the  same  name,  sometimes 
called  Astyages,  a  King  of  the  Medes.  On  the  reverses  of 
these  Coins,  which  are  of  gold,  several  rude  indenta- 
tions appear,  without  an  approach  to  any  regular  form ; 
the  Coins  are  generally  of  an  oval  shape,  and  bear  for 
their  type  an  Archer,  attired  in  the  Persian  costume,  and 
holding  in  his  hand  a  bow  :  the  scarcity  of  these  pieces, 
which  at  one  period  must  have  abounded,  was  caused  by 
their  being  recoined  by  succeeding  Princes.  The  symbol 
of  the  Archer  gave  rise  to  a  bon  moi,  relateil  by  Plutarch 
in  his  Life  of  Jgesilaus  ;  when  that  Prince  was  forced 
to  retire   from  an  invasion  of  Persia  by  the  largesses 
which  Artaxerxes  distributed  among   the  enemies  of 
Sparta,  the  Spartans  spread  a  report  that  he  was  defeated 
by  thirty  thousand  archers.     II.  The  second  class  com- 
prises a  considerable  number  of  Coins,  but  they  lose 
much  of  their  interest  from  the  great  uncertainty  which 
exists  as  to   their  date ;   they   are  found  in  all   the 
metals,  and  class  with  the  Persian,  the  greater  number 
of  their   devices  being  characteristic  in  that   nation; 
as,  however,  several  of  them  bear  the  type  of  a  vessel, 
and  arc  moreover  inscribed  with  Phoenician  characters, 
there  are  grounds   for  believing  them  to  have  been 
struck  by  Phoenician  Cities  dependent  on  Persia.    From 
our  present  imperfect  knowledge  of  this  class  of  Coins, 
and  the  prospect  that  ere  long  this  uncertainty  will,  in 
some  measure,  be  removed,  (for  they  are  now  engaging 


the  attention  of  some  learned  antiquariet,)  we  ihall   Gw 
not  hazard  any  further  oonjectures  on  them,  but  proceed  Mi 
to  the  third  division.     III.  The  rmat  of  Princes  denomi-  ^^ 
noted  Sassanidie,  came  into  posaeatton  of  Parthia  ▲.  Bl  ^^ 
226.     That  Kingdom  was  not  entirely  destroyed  imlil 
the  Age  of  Mohammed,  but  the  Coins  do  not  extend 
later  than  the  IV th  century ;  these  are  newly  aU  flf 
silver,  and  materially  differ  in  their  character  from  ujcf 
the  preceding;  the  relief  of  the  object  is  incoDsideniile, 
and  the  Coins  are  extremely  thin;   they  poaseaa, . how- 
ever, a  correspondent  increase  in  (heir  diametec    Thi 
Legends  are  inscribed  in  the  Persian  Tongue,  and  Um 
portraits  of  the  Princes  are  rendered  curious  Iqr  tW 
singularity  of  the  costume,  which  is    depicted  witk 
great  care.    The  symbols  of  the   reverses  aie  of  t«» 
kinds;   the  first  oonsiits  simply  of  an  AUar  bnraia^ 
(bearing  an  allusion  to  the  invisible  Deity  of  the  IW 
sians,)  there  being  at  that  period  no  Teinple8»  but  enl^ 
an  altar  kept  constantly  burning  in  the  open  air :  tUi 
worship  afterwards  declined  into  thai  of  the  Sun  mk 
Fire.  The  second  device  was  also  an  altar,  on  one  ads 
of  which  spears  the  Monarch,  and  on  the  other  thi 
Chief  of  the  Magi.    The  finest  Coins  of  the  aeries  ucb 
struck  when  the  Kingdom  was  in  its  greatest  power,  and 
are  remarkable  for  their  neatness  and  high  finishing; 
but  after  the  l^pae  of  a  century  or  nuNoe  they  greatly 
decline  in  execution. 

Judaa. — The  Hebrew  Coins  were  struck  nader 
the  dominion  of  the  Family  of  the  Maocsbees,  and 
chiefly  in  the  time  of  Simon,  High  PricA,  IbO  a.  C. 
They  are  nearly  all  of  copper,  and  invariably  mde 
in  their  execution.  The  Legends  are  inecrilMd  ia 
Samaritan  characters,  and  the  symbols  all  of  which 
are  characteristic  of  the  Nation,  possess  someTirietf  ;iub 
thus  we  have  sprigs  of  plants,  supposed  to  repnseat  Fig. 
Aaron's  rod,  Temples,  sacramental  cupa,  censers,  sad 
tabernacles.  Palm-branches  and  vine-leaves  fonailw 
common  devices. 

Phoenicia. — Distinguished  as  were  the  neBniciMi 
at  an  early  period  for  their  conunerce,  they  do  asl 
appear  to  have  instituted  a  Coinage  prior  to  the  Age  rf 
Alexander  the  Ghreat ;  weight  being  employed  in  Kw  cf 
it  among  them  as  well  as  the  Carthaginians.  TheComi 
of  the  Greek  Cities  in  Phoenicia  are  not  comprehended 
in  this  class,  which  comprises  only  those  either  without 
Legends  or  bearing  Phoenician  characters.  Among  the 
devices  we  may  notice  the  turretted  head  of  Cybele,SBd 
figures  of  Astarte,  the  Sidonian  Goddess;  the  most 
common  reverse  is  a  vessel,  as  the  emblem  of  eoBHBoee ; 
palm-trees  (0oiViic€9)  are  also  common,  indeed  they  were 
so  abundant  in  Phcenida  as,  according  to  sooie  writcn, 
to  have  given  name  to  the  Country.  The  greater  uuBihtc 
of  the  above  Coins  have  been  referred  to  the  Qlksljfn 
and  Sidon. 

Numidia  and  Mauriiania,^-^ ubn,  I.  was  King  si 
both  Countries,  he  espoused  the  cause  of  Pompey,  and 
being  defeated,  put  a  period  to  his  existence ;  his  loa 
Juba  II.  was  educated  at  the  Court  of  Augustas,  lai 
received  from  that  Emperor  the  territory  of  Nuisidik 
The  series  of  Coins  commences  with  Juba  I.,  of  whoa 
they  are  numerous  in  silver,  but  little  variety  piefsiil 
in  the  devices,  a  Temple  forming  the  common  revoaii 
Many  copper  Coins  likewise  are  ascribed  to  this  Priacib 
but  they  are  unaccompanied  by  his  portrait.  The  syn* 
bols  on  the  Coins  of  Juba  II.  are  sometimes  Romsa 
and  sometimes  Xumidian  ;  among  the  former  we  may 
notice  curulc-chairs,  cornucopis,  and  the  sign  Capri- 
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!§•     comtu^  taken  ftom  Coins  of  his  protector  Au^stus. 
in    The   Numidian   STmbolii  are  the  iion,  elephant,   aiid 
^p  palm-tree,  which   are   all   foiiod  on  the  Coins  of  that 
Prince.     Juball.  espoused  an  Egyptian  Princess,  Cleo- 
patra, of  whom  likewise  there  are   Coiiis^  beariug  for 
theiT  t)7ies  the  sistrum  and  lotiia  plant. 

Carthage, — The  Punic  Coins  are  frequently  con- 
founded with  the  Phoenician ;  they  were  probably 
struck  at  the  time  of  the  1st  Punic  War,  during  which 
the  Nation  had  attained  its  greatest  power.  The  Car- 
thaginians trafficked  for  many  Ages  in  g:o\d  and  silver, 
but  they  do  not  appear  to  hnvein&ti tilted  a  Coinage  prior 
to  the  above  period:  indeed,  it  is  uncertain  whether  a 
Mint  was  eifer  established  at  Carthage,  and  whether  the 
money  may  not  have  been  the  produce  of  her  Colonies* 
Many  of  th^e  were  planted  on  the  coasts  of  Spain  and 
Sicily ;  a  few  of  the  Coins  struck  in  the  last-named 
Island  are  deserveilly  admired  for  the  beauty  of  their 
workmanship,  but  they  were  the  fabrication  of  Greek 
artists*  The  Legends,  when  they  appear,  are  in  Phce- 
nician  characters^  and  the  types  of  the  reverses  usually 
three  in  number ;  the  moHt  common  is  a  horse,  of 
which  a  head  only  is  sometimes  represented,  at  other 
times  the  forepart  of  the  animal,  but  more  frequently 
tbe  entire  figure :  the  type  is  said  to  have  originated 
from  a  tradition  that  a  horse's  head  was  discovered  in 
djggiag  the  toundations  of  ifie  City,  A  palm-tree  is 
another  very  common  device,  and  is  most  frequently  in- 
troduced in  connection  with  the  preceding;  the  tree 
was  common  to  the  rippers  of  Northern  Africa,  and  may, 
in  the  present  inslance,  have  served  to  denote  that  the 
Carthaginians  were  of  Phcenician  extraction,  L#astly, 
we  may  notice   the  lion,  a  symbol  eommnn   to  Numi- 

tdia  ;  the  t>^es  on  the  obverses  of  those  struck  in  Sicily 
consisted  of  heads  of  Ceres,  the  chief  Goddess  of  the 
Island. 
Spain, — This  Country  was  divided  by  the  Romans 
into  Bsetica,  Tarracunensis,  and  Lusitania,  the  present 
Portugal ;  Beettca  was  peopled  long  before  the  rest, 

I  being  advantageously  situated  for  commerce.  The  Colo- 
nies first  planted  here  were  by  the  Phceniciaus,  and  of 
these  Gades»  now  Cafliz,  was  the  most  considerable  ;  the 
Crreeks  next  established  themselves  on  the  coujst,  but 
none  of  their  Colonies  rose  to  eminence :  ttie  Cartha- 
giniaas  succeeded  to  the  Greeks,  planting  Carthago- 

I  Nova,  the  present  Carthageun,  and  numerous  other 
Colonies.  The  Coins,  as  we  should  ex]iecl,  partake  of 
the  character  of  those  of  the  several  Nations  by  whom 
the  Country  was  inhabited,  and  appear  inscribed  with 
Phoenician,   Greek,  and   Roman  Legends ;  a  few  also 

tare  to  be  met  with  bearing  Celtic  characters,  being 
stnick  by  »  Tribe  who  settled  in  the  interior  of  the 
Peninsula  near  the  Ibenis,  and  were  thence  denominated 
CeUiberi.  The  symbols  common  to  Coins  of  tliese  Cities, 
con.^stof  a  horse,  from  that  animal  abounding  in  the 
Country ;  ears  of  barley,  emblematical  of  the  fertility  of 
^  the  soil;  (the  S  outh- Eastern  portion ;)  an  olive-branch, 
H  as  olives  were  cultivated  there  in  great  abundance; 
H  and  lastly,  fish,  ap]>earing  on  Coins  of  the  seaport 
H  towns.  A  few  heads,  liitewise,  appear  on  the  Coins  of 
H  Cities  removed  irom  the  cc:»ast,  and  are  chiefly  those  of 
H  Borbaric  Chie&  and  of  Hercules :  that  Deity  was  espe- 
H  cially  honoured  in  Spain,  it  being  the  Country  reported 
H  to  have  been  traversed  by  the  Hero,  and  tliat  in  which 
H  one  of  his  Columns  was  planted. 

H       Gaul, — The  early  Coins  of  this  region  are  scarcely 
H  worthy  of  notice,  "indeed,  little  intercourse  subbi&ted 


between  it  and  the  Southern  Countriea,  prior  to  its  Cuius  of 
reduction  by  Julius  C«Esar.  This  Country  Iwcame  Burbama 
known  to  the  Greeks  by  the  establishment  of  the  Colony 
Massilia,  (now  Marseilles,)  which  also  gave  rise  to  the 
formation  of  numerous  Greek  settlements  along  tlie 
coast :  tlie  Coins  of  tliese  Cities  can  scarcely  bear  the  name 
of  Gallic,  and  have,  in  consequence,  been  classed  with 
thoet  of  Greeee.  Gold,  it  would  appear,  was  found  in 
gre&t  abundance  in  many  parts  of  the  Country,  and 
formed  a  chief  artide  of  commerce;  the  early  CoiuSt 
struck  about  half  a  century  or  more  before  tlie  Chris- 
tian Era,  are  common  in  tliis  metal,  being  in  appear- 
ance rude  lumps  of  gold,  with  types  of  such  Barbarian 
workmanship  as  to  be  frequently  unintelligible*  Tho 
devices  consist  of  heads  of  Cluel's,  with  their  names 
inscribed  in  Roman  characters;  and  of  horsemenior 
simply  a  horse  running:  the  Gauls  were  noted  for 
I  heir  skill  in  training  these  animals,  which,  moreover, 
abounded  in  the  Country. 

Britain. — Julius  CiBsar,  in  bis  ConimnitarieK,  when 
noticing  the  manners  and  customs  of  the  inhabitants  of 
Britain,  has  stated,  that  they  made  use  of  iron  rings  of  a 
prescribed  weight  for  money,  and  that  copper  was  coined 
as  a  superior  metal  :*  their  knowledge  of  the  Art  was 
probably  derived  from  their  intercourse  with  the 
Northern  coasts  of  Gaul,  as  we  find  tlie  Coins  of  both. 
Countries  frequently  resemble  each  other.  The  first 
stamping  of  money  in  our  Island  is  conjectured  to 
have  taken  place  at  a  period  snbseqiieat  to  the  second 
invasion  of  Julius  Caesar  ;t  and  we  afterwards  meet 
with  the  Coins  of  a  few  Generals,  to  which  succeed  ihoee 
of  Cunobelin.  On  the  Coins  of  that  Prince  much  has 
been  said  and  written  ;  we  do  not,  however,  purpose  en- 
tering upon  the  discussion,  even  if  our  limits  permitted, 
since  little  information  of  a  satisfactory  nature  is  to  be 
gained.  Cunobelin  reigned  over  a  considerable  extent 
of  country  lying  to  the  North  of  the  Thames,  and  inha- 
bited by  the  TrinobaiUts;  tvvo  Cities  are  stated  aa 
having  been  the  Capitals  of  his  vast  Kingdom,  Vera^ 
lam,  (St.  Alban's,)  the  most  ancient,  and  Camulodu- 
num.  (Colchester.)  The  reign  of  Cunobelin  extended 
to  the  Age  of  Caligula,  His  Coins  abound  in  all  the 
metals,  and  are  so  diversified  in  their  general  character 
and  types  that  they  can  with  diflicujty  be  ascribed  to  the 
reign  of  a  single  Prince.  The  portraits  on  the  ob- 
verses differ  materially  from  each  other,  and  many  of 
the  devices  are  obviously  taken  Irom  Roman  Coins. 

The  ancient  Coinage  €>i  Britain  terminated  with  iJiis 
Prince,  ibr  in  the  reign  of  Claudius,  the  Island  was 
brought  under  complete  subjection,  and  an  edict  passed, 
ordaining  that  all  the  Coins  struck  in  it  should  he  im- 
pressed with  the  effig>%  name»  Ac  of  the  Emperor; 
whereupon  Roman  Mints  were  established  in  the  chief 
Cities,  and  the  Coins  were  numbered  among  those  of 
the  Empire.  A  horse  and  ears  of  barley  form  the  most  Plate  IF* 
common  devices  on  the  Coins  of  Cunobelin,  and  for  tlie  ^^^*  H, 
Legends,  besides  the  name  of  the  Prince,  we  meet  with 
the  characters  VER  and  CAMU,  being  ttie  commeiice* 
raent  of  the  names  of  the  ancient  Cities  above  specified. 


•  />  Btth  Gatiico,  V.  12. 

+  Ruding,  Afmali  ofiht  Coinage  ^/Briinim,  Jjrc 
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PART  II.— MoDBRM  Cows. 

Sect  I. — Charade  ^Modtm  Coitu. 

Cdins  are  rendered  tntetesUng  chiefly  from  their  de- 
vices, and,  in  prOi||)Oirtion  as  these  are  diversified,  so  will 
they  prove  valuable  documents  to  the  Historian ;  the  Le- 
gends next  deserve  notice,  and  we  then  proceed  to  exa- 
mine their  fabric,  proportionate  value,  &c.  First,  then, 
as  regards  the  symbols ;  these  we  have  shown  are  of 
exce^ing  great  variety  both  on  the  Grecian  and 
Roman  Coins ;  our  limits  have  only  admitted  of  a  selec- 
tion from  among  them,  but  there  are  many  others 
equally  worthy  attention.  They  afford  a  considerable 
insight  into  the  Heathen  Mythology,  portraying  the 
Deities  chiefly  worshipped  throughout  ihe  Grecian 
States,  and  the  personifications  in  use  with  the  Romans ; 
they,  also,  not  unfrequently,  acquaint  us  with  the  man- 
ners and  customs  of  the  Nations  to  which  they  belong; 
the  costume  is  carefiilly  depicted,  and  a  numerous  and 
Symbols  on  very  complete  series  of  portraits  is  preserved.  If  we  now 
th«  Coins  of  ^^^n  our  attention  to  Modem  Coins,  the  devices  affixed 
5^**^**  to  them,  from  the  extinction  of  the  Western  Empire 
until  the  Xllth  century,  will  be  found  to  consist  in 
little  more  than  a  cross ;  a  device,  it  is  true,  diversified 
and  ornamented  aflcr  every  possible  manner,  but  from 
which  no  characteristic  information  can  be  acquired : 
it  was  a  type  adopted  by  the  Eastern  Emperors  on 
their  Coins  to  denote  their  conversion  to  Christianity, 
and  afterwards  used  for  a  similar  purpose  by  the 
Gothic  Sovereigns.  The  Arms  of  a  Country  were  intro- 
duced in  conjunction  with  the  cross  in  the  Xllth  cen- 
tury, when  the  latter  symbol  gradually  fell  into  disuse ; 
and  the  remaining  devices,  which  from  time  to  time 
appear,  are,  with  but  few  exceptions,  little  connected 
with  the  varying  History  of  Nations.  The  brevity 
and  comprehensiveness  of  the  Legends  on  Ancient 
Coins  is  well  deserving  of  attention ;  no  more  words 
being  introduced  than  are  absolutely  requisite  to  con- 
vey the  intended  meaning,  while  we  are  frequently 
surprised  to  find  how  much  information  is  embodied  in 
the  few  characters  employed  :  ditfuseness,  on  the  other 
hand,  is  a  leading  defect  with  Modern  Medals,  if  not 
with  Coins;  a  confusion  often  existing  between  the  Legend 
and  the  device,  and  a  multitude  of  characters  being  em- 
ployed to  express  a  thought  comparatively  trifling.  The 
Legends.  Legends  on  the  Coins  of  the  Middle  Ages  are  distin- 
guished by  the  insertion  of  the  names  of  the  Mint-masters 
in  connection  with  those  of  the  Cities  in  which  the  Mints 
were  established  ;  for  it  will  be  proper  to  observe  that  all 
the  towns  of  note,  throughout  the  European  Kingdoms, 
had  their  respective  Mints;  (in  England  they  existed  to 
the  number  of  fifty  or  more  ;)  over  each  of  these  a  Mint- 
master  or  superintendent  was  appointed,  who  being  re- 
sponsible for  the  purity  of  the  metal,  &c.,  was  under 
the  necessity  of  inserting  his  name  in  the  Legend. 

In  this  division  of  our  subject,  we  shall  no  longer 
take  into  consideration  the  proportionate  value  of  the 
Coins  ;  (those  of  our  own  Country  excepted  ;)  indeed, 
any  attempt  of  the  kind  would  be  attended  with  con- 
siderable labour,  and  all  interest  would  be  destroyed,  from 
the  impracticability  of  tracing  the  various  changes  tliey 
underwent.  Throughout  the  Middle  Ages  the  silver 
Penny  was  the  only  Coin  of  importance,  being  struck 
MetaUcm-  Upon  the  model  of  the  Roman  Denarius  ;  very  little 
ployed.  gold  was  employed  in  the  mintage,  and  the  introduc- 
tion of  copper  is  of  extremely  recent  date. 


The  hbric  of  Modem  Cditis  is  as  little  deto^ing  of  Mi 
notice  as  the  oUier  qualities  we  have  named  respectiag  Ok 
them;  and,  omitting  those  of  the  last  few  oentnriet,  ^^ 
they  must  be  acknowledged  to  be  greatly  inferior  m  ^ 
their  woUkuianship  to  the  Coins  of  the  two  great  itfio-  ^ 
sitories  of  ancient  Art,  Greece  and  Rome. 

Portraits  appear  on  Modem  as  well  as  Ancient  Coios;  Wd 
but  such  was  the  state  to  whidi  the  Arts  were  Tcdnoed  J^* 
in  the  Dark  Ages,  that  fi^quently  no  discriminalioB  cf  g|[Q 
character  is  apparent  in  the  representations  of  theju^ 
Princes  handed  down  to  us.     The  relief  of  the  Coins  is 
also  inconsiderable,  and  the  pieces  are  extremely  thin; 
a  peculiarity  by  no  means  consequent  on  the  pndioe 
of  employment  of  the  hammer  to  obtain  the  impressioii, 
since  a  similar  method  was  adopted  by  the  Greeks  snd 
Romans,  while  their  Coins  are  of  quite  an  opponlft 
character.     The  preceding  remarks  relate  dneflj  to 
Coins  struck  prior  to  the  XVlh  century. 

The  Coins  of  the  modem  Asiatic  Kingdoms  are  m-  Hdi 
merous,  but  as  they  materially  differ  firom  those  of^w 
Europe,  we  think  it  desirable  to  consider  them  apsrt;^ 
they  will,  in  consequence,  close  the  present  section. 

It  is  difficult,  if  not  impossible,  to  fix  upon  any  pre- 
cipe era  as  forming  the  boundary  of  Ancient  and  Modem 
History ;  one  period  there  must  be  in  which  the  events 
will  seem  equally  entitled  to  fell  under  either  diinioD. 
Of  the  several  epochs  named  by   Historians  as  termi-  Em 
nating  the  annals  of  the  Ancient  World,  there  are  two  ifH 
more  especially  deserving  attention — (he  eitinctioo  of  ^" 
the  Western  Empire  476  a.  d.,  and  the  Afs  of  Charie- J|| 
magne,  crowned  Emperor  of  Rome   800  A.  n.     We  c^ 
therefore  purpose,  in  the  first  place,  to  take  a  short 
survey  of  the  Coinage  of  the  European  Countries  from 
the  Vth  century  of  the  Christian  Era  to  the  desth  of 
Charlemagne. 

Spain, — ^The  Coins  commence  in  this  Country  with 
LimiQ,  Prince  of  the  Visigoths,  a.  d.  576,  and  are  ncsilj 
complete  of  his  successors,  down  to  Roderic  the  Great, 
when  the  Gothic  Monarchy  became  extinct  in  Spaia 
These  Coins  are  chiefly  in  gold,  and  are  found  of  two 
sizes,  being  struck  upon  the  model  of  the  TnaUa  and 
Semissea  of  the  Lower  Empire.  The  symbols  coosisl 
of  the  heads  of  the  Princes,  executed  in  a  most  wretched 
style,  and  a  variety  of  crosses ;  the  latter  device  was 
taken  from  the  Coins  of  the  Liower  Empire,  and  affined 
in  order  to  denote  the  conversion  of  the  Princes  to 
Christianity :  in  a  few  instances,  portraits  appear  OQ 
both  sides  of  the  Coins.  The  characters  on  the  Coins 
struck  in  the  Dark  Ages,  and  especially  at  this  early 
period,  are  so  mishapen,  difier  in  many  instances  so 
materially  from  the  present  mode  of  repreaentaidon, 
and  are  so  erroneously  placed,  that  the  inspection  of  a 
considerable  number  is  requisite  before  the  Legends  caa 
be  deciphered  with  facility.  The  reverses  braring  the 
crosses  above  alluded  to,  have  for  their  Legends  the 
names  of  the  Cities  in  which  they  were  struck,  Mlowed 
generally  by  the  word  PIVS ;  an  epithet  applied  ia 
common  to  the  Byzantine  Emperors,  and  in  this  instasee 
to  be  regarded  as  a  continuation  of  the  Legend  on  the 
obverse.  The  Cities  whose  names  appear  are  IspiKf 
(Seville,)  Emerita,  (Merida,)  Corduba,  (Cordova,)  Cm- 
sarea  Augusta,  (Saragossa,)  Toledo,  and  a  few  othcn 
in  Andalusia  and  the  Southern  districts. 

France, — The  first  series  is  that' of  the  Merovingiaa 
Kings,  and  commences  with  Clovis  490  a.  d.  ;  this  raee 
became  extinct  with  Pepin,  the  grandfather  of  Charle- 
magne.   These  Coins  are  of  gold,  they  were  strud 


lb-    upon  the 


NlfM  I  Sll  A^T  I  C  S. 


G41 


upon  the  model  t)f  the  Roman  Coins,  and  in  many 
respects  r*?semble  ibe  preceding.  The  title  Dominus 
*  Noxtet\  exiire^sed  by  the  initials  D.  N.,  is  fTCTjuently 
prefixed  to  the  names  of  these  Princes,  as  upon  Ro- 
man Coins  ;  a  globe  is  ais{>  commonly  annexed  to  the 
cross  on  the  reverse,  ami  enclosed  within  a  circle. 
Artiong-  the  chief  towns,  the  names  of  which  are  in- 
scribed in  the  Legends,  we  may  notice  Parisiis,  (ParisJ 
An  re  li  an,  (Orleans,)  Colonia,  (Cologne  J  &c.  ;  they  aie 
ustmlly  preceded  by  tlic  characters  CIV,  abbreviated  for 
Civ  i  (as. 

Italy.^^Hhc  Coins  of  this  Country  which  we  last  de- 
scribed, were  ihe  series  of  Emperors  closing  with  the 
deposition  of  Romulus  Augustulos  by  the  Ilcruli,  476 
A,  0.  The  Ostrgootlis  shortly  afler  acquired  the  domi- 
nion  of  Italy;  their  Coins  are  preserved  down  to  Teias, 
who  was  vanquished  by  Justinian,  but  they  are  of  in* 
different  worknmnship»  and  in  many  respects  resemble 
the  Coins  of  the  late  Emperors.  On  one  of  the  sides, 
the  name  of  the  Prince,  expressed  by  a  monogram  or  at 
fidl  leuf^th,  is  inserted,  and  enclosed  by  a  laurel  wTCath  ; 
the  other  side  bears  a  portrait  of  the  reigning  Emperor 
at  Constantinople,  to  whom  allegiance  was  acknow- 
ledged. Upon  Italy  being  again  annexed  to  the  Empire, 
Viceroys  were  appointed  by  the  EiLStern  Emperors,  w  ho 
fixed  their  scat  at  Ravenna,  and  issued  Coins;  they 
have,  however,  nothing  remarkable  to  distinguish  them. 
Tfie  Country  aftcnvartJs  fell  untlcr  the  power  of  tlie 
Lombards^  and  notwithstanding  they  maintained  pos- 
sessitm  of  it  for  nearly  two  centuries,  no  Coins  of  llieir 
Mouarchs  appear,  those  of  the  Eastern  Empire  probably 
sufficing. 

Britain, — Roman  Coins  were  current  in  our  Island 
until  the  arrival  of  the  Saxons  and  the  formation  of  the 
ileptarchy  :  of  the  seven  Kingdoms  of  w  hich  it  was 
constituted,  the  Coins  of  five  remain  ;  namely,  Kent, 
East  Anglia,  West  Saxony,  or  Wessex,  Mercia,  and 
Northumbria.  The  Archbishops  of  York  and  Canter- 
bury, likewise,  exercised  the  privilege  of  Coining,  and 
many  of  their  pieces  remain.  The  early  Saxon  Coins 
were  the  Scealia  and  Sfi/ca  ;  this  last  was  of  copper, 
very  Bmall  in  size,  and  its  circulation  confined  to  the 
Kingdom  of  Northumbria.  The  followiug  is  the  order 
of  the  Kingdoms,  and  the  names  of  the  Princes  with 
whom  the  Coins  commence.  Kent  with  Ethel bert,  561 
A.  D, ;  Northumbria,  Ecgfrith,  670  a.  d.  ;  East  Angles, 
Beonna,  690  a*  d.  ;  Mercia,  Eadhah!,  716  a.  d.  ;  and 
West  Saxony,  or  Wessex,  Bcorhtric,  7fi4  a.  i>.  The 
SceaUee  were  the  earliest  pro<iuctiuns  of  the  Mint»  and 
are  distinguished  from  the  Penny  by  their  being  of  in- 
ferior weight  and  diiuensions.  They  were  struck  in 
the  Pagan  times,  the  crosses  seldom  appearing;  birds 
formed  the  common  symbols  ;  we  meet  also  with  re- 
presentations of  Romulus  and  Remus,  and  sundry 
marks,  probably  designed  for  letters.  Portraits  of  the 
Monarchs  w^re  subsequently  introduceil,  when  the  de- 
vice  of  the  cross  also  appears  on  the  reverses*  The 
StyciS  are  remarkable  for  being  the  only  copt>er  Coins 
struck  in  England  before  tJie  reign  of  Elizabeth  ;  they 
bear  the  type  of  a  cross,  contained  within  a  circle,  and 
the  names  of  the  Princes,  Mint- masters,  and  chief 
Cities.  Saxon  Pennies  appeared  in  ihe  Kingdom  of 
Kent  750  a.  d.,  and  are  found  of  nearly  all  the  Princes 
from  that  period ;  llicy  offer  a  great  variety  in  their 
types,  the  divei-sity  being  occasioned  chieliy  by  the 
manner  in  which  the  characters  are  disposed;  they  are 
fiometimes  disposed  in  two  or  tha^e  rows,  separated  by 


transverse  lines;  at 
compartments  made 
forms  assumed  by 
degree  of  elegance. 


olher  times  they  fall  within  the 
by  the  cross,  and  the  variety  of 
this  type  are  not  without  some 
The  title  REX  is  annexed  to  the 
names  of  the  Princes,  and  in  the  instances  of  Egbert, 
and  a  few  other  Kings,  SAXON VM  is  added;  the 
names  of  the  Mint-masters  are  commonly  succeeded 
by  those  of  the  towns  in  which  the  ])ieces  were  struck  : 
the  most  considerable  of  whicli,  at  that  period,  w*ere 
Canterbury,  York,  Durham,  Bristol,  Dover,  and  Lei- 
cester. 

The  whole  of  the  North-Eastern  parts  of  Europe 
were  then  possessed  by  wandering  Tribes  of  Barba- 
rians; the  Coins  of  the  Eastern  Empire  dilfer  froui 
the  Roman  Coins  ItLst  mentioned  only  in  their  inferior 
workmanship,  and  in  the  poverty  of  the  devices.  A 
considerable  number  of  these  are  of  gold,  that  metal 
being  common  at  Constantinople  at  the  decline  of  the 
Empire;  a  verj'  complete  series  of  Coins  of  the  Empe- 
rors may  indeed  be  formed  in  this  metal,  while  that  in 
silver  and  cop[>er  is  frequently  defective. 

Having  taken  this  hasty  sketch  of  Modern  Coins 
down  to  the  Age  of  Charlemagne,  we  shall  procec^d  in 
the  same  order  with  the  remaining  series, 

Spain, — To  the  series  of  Colas  of  the  Gothic  Princes 
succeed  those  of  the  Arabians  or  Saracens,  who  po^ 
sessed  themselves  of  all  the  powerful  Cities  in  the  South, 
and  after  a  short  time  fixed  their  seat  of  Empire  at 
Cordova  :  their  Coins  wil!  be  noticed  with  those  of  the 
Asiatic  Princes.  At  the  close  of  the  Xth  century  the 
Caliphat  was  split  into  a  number  of  independent  States, 
as  Toledo,  Seville,  Murcia,  Saragossa,  &c ,  at  which 
time  the  Coins  of  the  Christian  States,  which  gradually 
rose  into  jK)wer,  commence.  No  Work  having  been 
published  on  the  mcxlcrn  Spanish  Coins,  we  are  unable 
to  oflcr  any  account  of  them. 

Frai/r*f.^The  French  Monarchy  is  distinguished  by 
three  races  of  Princes :  the  first  of  these  was  tfie  Mero- 
vingian, extending  to  Pepin,  the  Coins  of  which  have 
been  already  described  ;  to  this  succeeds  the  race  of  the 
Carlovingian  Kings,  so  named  from  the  Emperor  Char- 
lemagne, Coins  of  this  race  are  to  ha  found  struck  in 
all  the  Cities  of  importance  throughout  France,  and 
strongly  evince  the  state  of  barbarism  which  prevailed  : 
the  Kingdom  had  rapidly  declined  since  the  time  of 
Clovis,  it  rose  into  power  %vith  Charlemagne,  but  fell  to 
pieces  under  his  weak  tjosterity.  Portraits  seldom,  if 
ever,  appear  on  this  series,  which  consists  chiefly  of 
silver  Pennies ;  and  in  rudeness  of  fabric  they  exceed 
all  other  Coins  of  the  same  j>eriod.  The  names  of  the 
first  two  Princes  occupy  one  side  of  their  Coins,  in  sepa- 
rate lines,  and  in  characters  of  the  rudest  cla^s ;  the 
field  of  the  reverse  is  occupied  by  the  initials  R.  F.  {Rex 
Fra/tcorum.)  Coins  of  Charlemagne  also  occur,  struck 
at  Rome,  and  superior  in  fabric  to  the  above  ;  the  letters 
contained  in  the  name  of  thedty  are  placed  at  each  ex- 
tremity of  a  cross  in  the  field  of  the  Coin,  and  encircled 
by  the  Legend  C A  ROLVS  tP :  the  monogram  expresses 
the  title  Imp'-rator. 

At  the  close  of  the  Xth  centunf%  Hugh  Capet  seized 
upon  the  crown,  and  commenced  the  third,  or  Capetian 
race.  The  Coins  are  now  of  improved  execution,  but 
from  the  sameness  and  poverty  of  the  devices  for  some 
centuries,  they  merit  little  attention*  The  tj'pes  con* 
sist  almost  solely  of  crosses,  and  the  badge  of  France, 
the  fleur-de-lis  ;  this  last  device  sometimes  occupies  the 
entire   field;  it  is  also  commonly  affixed  to  each  of  the 
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Ncim!i«  extremities  of  the  cross,  and  introduced  upon  every  pos- 
sible occasion.  In  the  early  part  of  the  Xlllth  century, 
the  GrcMi,  or  Great-piece,  (whence  our  Groati)  came  into 
circulation,  and  was  so  named  from  its  size  when  com- 
pared with  the  Penny  ;  soon  after,  pieces  of  several  de- 
nominations were  issued,  as  the  Liard^  Maille,  Obole^ 
Blanc,  Testonj  &c. ;  and  about  a.  d.  1300,  Coins  of  gold 
were  struck,  s^ppearing  in  the  form  of  the  Florin.  The 
gold  Coins  are  very  numerous ;  those  of  fiequent  occur- 
rence are  the  Chave^  Lion^  and  Ecu  it  la  Couronne : 
each  of  them  was  named  afler  the  devices  it  bore. 
Our  limits  will  not  permit  us  to  notice  at  greater 
length  the  Coinage  of  this  Nation,  as  we  are  anxious  to 
reserve  as  much  space  as  possible  for  that  of  our  own 
Country. 

Germany. — ^The  Coinage  of  this  Country  consists  of 
that  of  many  independent  States,  and  commenced  soon 
after  the  Age  of  Charlemagne ;  no  Work  of  which  we 
are  aware  has  as  yet  appeared  upon  the  subject.  The 
series  of  the  Emperors  is  believed  to  be  complete,  and 
the  Coins  of  the  powerful  Cities  seated  on  the  Rhine  are 
very  numerous. 

//a/y.— -We  shall  take  in  their  order  the  Coins  of 
each  great  division  of  Italy,  viz.  Lombardy,  the  States 
of  the  Chorch,  and  Naples,  in  each  of  which  they  long 
consisted  only  of  silver  Pennies,  bearing  the  type  of  a 
cross.  Among  the  independent  Lombard  Cities  of 
which  Coins  are  preserved,  we  may  mention  Milan, 
Mantua,  Pavia,  Venice,  Lucca,  Florence,  and  Grenoa. 
Without  dwelling  upon  each  separately,  we  shall  briefly 
remark  on  their  general  character ;  the  States  which 
struck  Coins  soon  aiier  the  Age  of  Charlemagne,  in- 
scribed them  with  the  names  of  the  Emperor  of  the 
W€st  on  the  reverse,  to  whom  nominally  they  owed 
allegiance ;  the  name  of  the  City  appears  crossing  the 
field  of  the  Coin.  The  devices  jdiffer  firom  those  on 
the  other  European  Coins,  by  representations  of  the 
Lombardy.  Patron  Saints ;  thus  we  have  St.  Ambrose  for  Milan, 
St  Mark  for  Venice,  and  on  the  Coins  of  Florence  St 
John  the  Baptist ;  the  Coins  of  the  nty  of  Mantua,  the 
birth-place  of  Virgil,  bear  the  name  of  that  Poet  for  the 
Legend.  The  Florins,  so  named  firom  being  struck  at 
Florence  in  the  middle  of  the  Xlllth  century,  are  re- 
markable for  being  the  first  gold  issued  in  Europe  afler 
the  extinction  of  the  Western  Empire ;  (that  of  France 
and  Spain,  during  the  Gothic  Monarchy,  excepted ;) 
they  bear  for  their  device  the  flower  of  the  lily,  and 
were  immediately  imitated  by  other  European  Powers. 
They  appeared  in  England  in  the  reign  of  Edwarrl  III. 
States  of  In  the  Papal  dominions,  Hadrian  I.  was  the  earliest 

the  Church.  Pontiff  who  obtained  leave  from  Charlemagne  to  coin 
money,  and  some  of  his  pieces  are  preserved  ;  few 
portraits  are  found  until  a  late  period,  the  names  of  the 
Popes  and  of  the  Emperors  of  the  West  constituting  the 
Legends :  they  are  also  sometimes  expressed  by  mono- 
grams, placed  in  the  field  of  the  Coin.  On  one  of  the 
sides  we  read  for  the  Legend  SCS  (Sanctus)  PETRVS, 
and  the  name  of  the  city  ROMA  or  the  word  PIVS  in 
the  centre  ;  the  letters  forming  these  words  are  placed 
at  the  extremities  of  a  cross,  after  the  manner  noticed 
above,  in  the  Coins  of  Charlemagne  struck  at  Rome. 
Such  was  the  character  of  the  Papal  Coins  until  the 
close  of  the  XIV  th  century,  when  a  great  change 
appears  in  the  devices;  these  consisting  of  figures 
of  the  Popes,  seated,  in  their  robes,  with  the  symbols  of 
the  cross-keys,  surmounted  by  a  mitre,  for  the  reverse. 
The  territory  of  Naples  was  possessed,  in  the  Age  of 


Charlemagne^  by  the  powerfiil  Dukes  of  Beneventomt    Ikk 
tributary  to  that  Prince ;  a  few  of  the  Coins  struck  by  C^i 
them  are  to  be  met  with  in  Cabinets,  but  they  powca    ^^ 
little  interest     At  the  dose  «f  the  IXth  oentwy,  the  ^^|^ 
Saracens  from  Africa  rendered  themselves  masters  of  ^^ 
Sicily  and  Naples,  of  which  they  retained  possesnon  Naplo. 
until  expelled  by  the  Normans.    The  Normans,  the 
most  distinguished  of  the  Crusaders,  commenced  their 
sovereignty  with  Roger  the  Grreat,  and  in  the  Xllth 
century,  being  dispo^essed  of  the  Country*  it  was  ao* 
nexed  to  the  Empire.     A  series  of  Coins  exists  of  the 
Norman  Prinees ;  they  are  of  o^per,  small  ki  siae,  and 
bear  the  names  of  the  Princes  in  Arabian  charactn: 
they  are  found  in  great  numbers,  but  are  generally  no* 
interesting. 

Britain. — ^The  Coins  of  the  British  Prinoea  are  very 
complete,  from  the  first  chief  Monarch  Egbert  until 
the  Conquest,  and  they  nearly  resemble  tke  last  Qui 
which  we  noticed  of  this  Country.  During  this  perkid, 
the  silver  Penny  continued  the  sde  Coin,  the  cross  the 
ordinary  type,  and  the  names  of  the  Monneyef5,ov 
Mint-ma<«ters,  and  of  the  Towns  forming  the  Legends. 
On  the  Coins  of  Al  fired  are  rude  attempts  at  his  per-  ^j^ 
trait;  the  reverses  of  a  few  of  them  are  curious;  ihmt  ^^ 
which  were  struck  at  London  have  fi^uently  for  the 
device  a  monogram  of  that  City.  Under  the  reign  of 
Canute,  the  Mints  were  more  numerous  than  at  any 
former  or  subsequent  period ;  his  head  appears  on  the 
obverse  of  his  Coins,  crowned,  and  enclosed  fay  a  dicing 
constituted  of  four  arches ;  the  following  is  the  Legend, 
+  CNVT  REX  ANGLORVM.  The  mm  stiM 
forms  the  type  of  the  reverses,  and  some  idea  may  he 
formed  of  the  number  of  modifications  of  which  it  is  sus- 
ceptible, when  we  mention  that  on  the  Coins  of  Edward 
the  Confessor  only  no  fewer  than  500  varieties  occur. 

Denmark^  Sweden,  Ruukty  &c. — ^These  Counilzie% 
forming  the  whole  of  the  North-Eastern  part  of  Europe 
were  parted  off  in  numerous  Duchies  long  before  Mid 
ailer  Charlemagne.  Bohemia  and  Poland  also  weit 
governed  by  Dukes  from  the  Xth  century,  and  Coins  of 
both  Countries  remain.  As  few  of  these  Nations  tic 
distinguished  in  History  until  a  late  period,  the  Coinage 
is  generally  of  recent  date ;  it  was  formed  upon  the 
model  of  that  of  the  other  European  States,  anil  there- 
fcnre  will  not  need  a  particular  account.  Crosses  were 
sometimes  placed  on  both  sides  of  the  Coins,  and  fre> 
quently  the  initial  of  the  name  of  the  Prince  occupies 
the  area  of  the  obverse.  About  the  Xlllth  centmy 
the  Arms  of  the  Countries  were  adopted  for  the  ^Fie^iol^ 
at  which  time  also  pieces  of  several  denominatioas  weie 
struck. 

Eastern  Empire. — Coins  are  preserved  of  aft  te 
Princes  down  to  the  extinction  of  the  £mpire,  but  to- 
wards its  close,  the  execution  is  of  the  very  worst  dam 
The  devices,  as  we  might  suppose,  are  more  varied  in 
this  series  of  Coins  than  in  that  of  any  other  Country; 
among  them  we  observe  the  cross,  figures  of  Victory, 
representations  of  our  Saviour,  and  of  the  Virgin  aai 
Child ;  the  reverses  are  frequently  occupied  by  insci^ 
tions. 

The  most  remarkable  difference  between  Asiatic  and  Con < 
European   Coins  consists  in   both    the  obverse    •"^J^ 
reverse  being  occupied  by  characters.     The  practice  of  •^ 
placing  inscriptions  on  the  Coins,  took  its  rise  from  the 
precept  of  Mohammed  forbidding  the  representation  of 
any  living  creature, 

Arabia. — The  Arabian  Caliphs  are  distinguished  into 
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■••  two  races ;  the  first  of  diese,  the  Omm lades,  Fucceeded 
^  the  Persinn  King?,  the  Sassanidae,  and  fixed  their  seat  at 
^^^  DaiTiDscus  ;  the  second,  the  Aba^sidfe,  re*>idt?d  at  Bagdat. 
r  The  Coitis  commence  with  the  third  or  faarth  Prince  of 
r  llie  first  race,  and  are  brcmgiit  down  to  tiie  extinction  of 
the  Caliphat ;  the  characters  are  in  the  Arabic  Tongue, 
and  the  symbols,  if  the  sentences  may  be  so  termed,  are 

»  of  three  kinds:  the  first,  a  passage  from  the  Koran,  de- 
clartD^  the  Unity  of  the  Godhead  ;  the  second  declaring 
the  Divine  mission  of  the  l^rophet ;  and  the  last,  con- 
sisting' of  parts  of  the  two  preceding",  Tliese  sentences 
are  variously  disposed  on  the  Coins,  but  generally  the 
first  two  occupy  ihe  area  on  one  of  the  sides,  while 
round,  and  constitulincf  the  Legend,  the  name  of  the 
diy  (Damascus  or  Bagdat)  and  the  year  in  which 
the  piece  was  struck  are  inserted.  The  other  side  is 
ehieriy  occupied  by  the  names  and  titles  o^  the  Caliph. 
Tfcc  Cdins  of  the  Arabian  Caliphs  who  reigned  in  Spain 
,  partalce  of  the  same  character  as  the  above,  and  were 
stmck  either  at  Corrlova  or  Seville. 

Awia  Minor. — The  Turks  were  the  first  Nation  of  im- 
portance who  acquired  an  increatjie  of  dominion  upon 
the  decline  of  the  Caliphat ;  ihey  are  distin|Tiiished  into 
three  poweHul  races :  one  of  these  resided  at  Ispahan, 
holdinc^  in  tutelaja^  the  Caliphs  of  Ba^lat ;  a  second 
fixed  themselves  in  the  South-Eastern  parts  of  Persia; 
aiid  the  thinl  and  most  powerful,  was  a  Tribe  denomi- 
nated the  Seljuk  Turks,  who  established  Ihetr  seat  at 
feSDlum,  in  Asia  Minor,  and  subsequently  removed  to 
TOe««,  in  Bithynin.  Very  few  Coins  remniu  of  the 
former  two  races  ;  of  the  third,  howe^Tr,  there  are  many 
extant;  on   tliesc   the  characters    are   disposed  in  the 

^fo^m  of  a  square,  and  the  passa^s  from  the  Koran  are 
omitted  \  the  Legends  consist  of  the  names  of  the  Prince, 
the  places  in  which  the  Coins  were  stnick,  and  the  year. 
A  symbol  common  to  the  Coins  of  one  of  the  Princes  is 
a  representation  of  the  Sun  in  the  constellation  Leo* 
I  which  is  remarkable  as  it  constitutes  the  present  Arms 
W  of  Persia,  Tlie  prevalence  of  Judicial  Astrology  at  the 
'  period  may  have  occasioned  the  introduction  of  the  de- 
vice, tlie  Sif^i  heinfir  probably  that  under  which  the 
(Sultan  was  born :  the  Legend  accompanying  this  type 
is  the  name  of  the  Arabian  Caliph  resident  at  Ba^dat, 
to  whom  these  Princes  nominally  owed  alle^ance* 
JEgyp/.— While  the  Saracens  were  dcclininc^  in  power 
in  the  East,  the  Eg:yptians  rendered  themselves  inde- 
pendent, and  were  governed  by  a  race  of  Princes,  deno- 
minated the  Fatimile  Caliphs,  until  the  conquest  of  the 
Country  and  its  incorporation  w  ith  Syria  by  the  great 
Sal&din.  On  the  Coins  of  these  Princes  the  characters 
are  disjxwed  in  a  triple  rang«  of  concentric  circles,  and 
the  spaces  thus  formed  are  occupied  by  the  second  and 
third  symbols,  as  on  Arabian  Coins,  a  passa^  in  praise  of 
All,  the  successor  of  Mohammed,  the  titles  of  the  Caliph, 
a  sentence  containing  an  cKhortation  to  a  belief  in  the 
Unity  of  the  Godhead,  the  name  of  the  Prince,  the  City 
in  which  the  Coin  was  struck,  and  the  j-ear.  The  above 
CSoins  are  of  j^nld  ;  a  few  exist  of  the  Ayubite  dynasty, 
also  founded  by  Saladin. 

The  imiption  of  the  Mogul  Tart^irs  in  ihe  XTTth  cen- 
IffXTj  subverted  the  Caliphot  of  Bagdat,  the  Ayiibite 
dynasty,  and  partially  that  of  the  Seljuk  Turks,  Of 
the  Stifi,  or  Persian  race  of  Kings,  a  aeries  of  Coins 
remains,  extending  down  to  a  late  period. 

India. — The  series  most  complete  are  that  of  the 
Stiltatis  of  Hindustan,  who  fixed  their  seat  at  Delhi,  and 
Buperscded  the  ancient  Hiodit  Government,  and  also 


that  of  the  Princes  appointed  by  them,  who  reigned  for    Engliiii 

two  centuries  at  Bengal,  Cmnjtgft. 

Turkey. — ^The   Ottoman    Turks    issued    Coins ;    but  ^  ■  v^' 
omitting  those  of  the  last  century,  they  are  rude  and 
uninteresting,  generally  of  a  very  small  size,  and  contain 
only  ihe  names  of  the  Princes,  and  the  dates. 

China. — A  few  of  the  Coins  of  this  remarkable  Nation 
may  be  traced  as  far  back  as  the  commencement  of  the 
Vlllth  century ;  they  are  of  copper,  and  are  found  but 
of  two  or  three  sizes.  A  perforation  appears  in  the 
centre  to  facilitate  stringing  them,  and  until  the  XVIIth 
century,  no  device  or  inscription  is  seen  on  the  reverses; 
on  the  other  side  various  Chinese  characters  surround 
the  square  aperture,  containing  the  titles  of  the  Empe- 
ror, the  place  of  Mintage,  and  words  implying  current 
Coin, 


Sect.  II. — English  Coinage* 

The   ^lodern  Coins  of  England  are  not   of  a   kind  Perfecliaa 
calculated  to  throw  much  light  upon  its  History,  but  of  the  Eng. 
they  are  entitled  to  distinction  as  being  the  most  com-  ^^^  seriei, 
plete   m<xlern  series  extant.     France  ranks  after  Eng^ 
land   in   the    perfection  of  its   series;    it   is,  however* 
deficient  in  that  of  many  Kings,  whereas  with  us  ijtm 
Coins  but   of  two   Princes   since    tlie     Conquest    a«e 
wanting",  Richard  I.  and  John  ;  of  the  former,  however, 
some  exist  struck  in  France,  and  of  the  latter  some  in 
Ireland. 

The  Coins  stmck  prior  to  the  reign  of  Charles  II.  aie 
denominated  ^"^  hammered  money,'*  from  their  devices 
being  impressed  by  blows  of  a  hammer;  and  this  simple 
form  during  the  early  period  of  our  History  will  account 
for  the  great  number  of  Mi  tits  which  existed.  I'he  pro-  E^rly  me* 
cess  of  Coining  with  the  hammer  was  as  follows:  the  thod  of 
metal  after  being  melted,  and  the  requisite  alloy  given  for  Coiaiag, 
the  purpose  of  hardening  it,  was  beaten  on  anvils  into 
large  square  plates  down  to  the  required  thickness ;  these 
plates  were  next  cut  into  narrow  slips,  and  alternards  into 
small  squares,  when  the  operation  of  shaping  commenced; 
this  consisted  in  removing  the  comers  with  scissors,  and 
by  means  of  a  hammer  approximating  them  to  a  circular 
form.  The  pieces  were  afterwards  weighed,  those  which 
were  found  to  exceed  the  standard  were  filed,  and  in 
this  state  they  obtained  the  appellation  of  p/anc&e^^,  and 
were  ready  to  receive  the  impression.  The  dies  vreii& 
engraved  upon  two  puncheons,  one  of  which  waa  sta-' 
tionary  and  received  the  plane het,  wtiile  the  other  being 
held  above  it,  the  impression  was  elfected  sometimes  at 
a  single  blow  of  the  hammer. 

Recourse  was  first  had  to  the  power  of  the  screw  for 
the  purposes  of  Coining,  about  the  middle  of  the  XVIth 
century,  and  it  was  iiitrodLiced  by  Antoine  Bruchei 
during  the  reign  of  Henry  II.  ol' France.  It  was  used 
in  that  Kingdom  for  about  thirty  years,  but  from  tlie 
expense  attending  it,  compared  with  the  former  method* 
it  wa«  laid  aside.  The  screw-press  was  not  again  re- 
sorted to  until  the  year  164&,  when  by  an  edict  of 
Louis  XrV,  its  use  was  finally  estiiblished :  its  revival 
at  that  period  may  be  ascribed  to  the  great  number  of 
Medals  struck  under  that  Prince's  reign ;  tor  although  it 
bad  been  discontinued  for  the  current  Coin,  it  had 
always  been  resorted  to  for  the  Medals.  The  mill,  or  introdue- 
screw-press  was  introduced  into  England  by  a  French-  lion  of  ihe 
man,  in  the  reign  of  Elizabeth,  and  employed  iu  our  ^^^ 
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Kamif-  Mint  for  about  ten  years  ;  at  a  subsequent  period,  Briot, 
aaticM.  an  ingenious  French  artist,  unable  fo  prevail  upon  his 
^^■^■'  Government  to  revive  the  use  of  it  came  to  England, 
and  was  favourably  received.  His  machine  was  occa- 
sionally employed  during  the  Commonwealth,  but  not 
for  a  continuance  until  the  reign  of  Charles  II.  Briot, 
appointed  chief  engraver  to  the  Mint,  was  succeeded  in 
that  office  by  Thomas  Simon,  an  artist  of  great  talent 
and  ingenuity,  who  has  lefl  many  admirable  specimens 
of  die-engraving.  The  operations  of  the  Mint  were 
now  conducted  on  a  very  superior  scale.  The  devices 
were,  for  the  first  time,  engpraved  in  relief  on  the  pun- 
cheons, and  stamped  upon  pieces  of  metal  prepared  for 
the  purpose  ;  these  were  termed  matrices,  and,  in  fact, 
constituted  the  dies.  This  method  was  adopted  to  coun- 
teract the  delays  occasioned  by  the  breaking  of  the  dies, 
owing  to  the  pressure  they  received ;  as  by  means  of 
the  puncheon  they  could  be  renewed  at  ])leasure.  The 
metal  af\er  being  melted  was  cast  into  bars  of  two  or 
three  inches  in  breadth,  and  the  thin  plates  were  ob- 
tained by  the  bars  passing  through  the  laminating  or 
flattening  mill.  This  machine  consists  of  a  pair  of 
iron  rollers,  of  considerable  magnitude,  which  are 
kept  revolving;  as  the  bars  pass  through  these,  the 
metal  becomes  expanded  in  every  direction,  and  by  a 
succession  of  these  machines,  varying  in  their  size,  it 
is  reduced  to  the  required  thickness.  The  plates  of 
metal  furnished  by  this  operation  are  next  taken  to  the 
cutting-out  presi ;  the  chief  feature  in  this  machine  is  a 
species  of  steel  trepan,  adjusted  to  the  dimensions  of  the 
Coins,  by  which  thus  the  planchets  are  formed.  After 
the  pieces  of  metal  are  cleaned  and  weighed,  nothing 
further  remains  but  to  affix  the  impression.  In  order 
to  counteract  the  fraudulent  practice  of  filing  and  clip- 
ping, Thomas  Simon  introduced  letters  on  the  edges  of 
the  large  silver  Coins,  as  the  Crown  and  Half-crown,  as 
may  be  seen  to  this  day  on  the  former  piece.  The  in- 
strument by  which  this  was  effected  is  very  ingenious  in 
its  construction,  and  so  simple  in  its  operation  as  to 
til  row  off  the  Coins  at  the  rate  of  sixty  and  seventy  per 
minute.  Graining  succeeded  to  lettering  the  edges, 
and  is  at  the  present  day  effected  at  the  same  instant  with 
the  impression  ;  the  inner  surface  of  the  collar  which 
receives  the  planchet  being  prepared  for  the  purpose. 
The  advantages  possessed  by  the  screw-press  consist  in 
the  increase  of  power ;  so  that  the  impression  is  ob- 
tained at  a  single  blow,  and  much  time  consequently 
saved,  also,  as  one  firm  and  uniform  pressure  is  given 
to  the  die,  the  most  delicate  strokes  can  be  brought 
out :  one  defect  yet  remained,  that  of  the  machine  being 
put  in  motion  by  human  strength,  and  this  in  later  years 
has  been  remedied  by  the  substitution  of  steam. 

We  commence  with  the  silver  Coinage  of  England,  as 
being  the  most  ancient ;  and  for  the  sake  of  perspicuity 
we  shall,  for  each  metal,  give  the  names  of  those  Princes 
only  under  whose  reigns  any  new  piece  was  introduced, 
or  any  material  alteration  brought  about  in  that  which 
was  then  current. 

William  I, — The  Silver  Pmwy  was  aCoin  well  known 
throughout  the  Middle  Ages,  during  which,  as  we  have 
before  stated,  it  was  (with  one  or  two  exceptions)  the 
sole  piece.  These  Coins  were  struck  upon  the  model  of 
the  Roman  Denarius,  and  they  now  constitute  the  most 
lengthened  sequence,  ancient  or  modern,  known ;  they 
commence  with  Egbert,  and  having  been  struck  in  the 
last  reign,  the  series  extends  for  upwards  of  a  thousand 
years. 


Lettering 
ou  the 


■  The  silver 
Coinaj^e. 
^f  England 


The  Coins  of  William  I.  or  II.,  for  they  cannot  be   ^ 
distinguished,  resemble  in  their  devices  and  fabric  those  Ch 
immediately  preceding  the  Conquest;  thus  they  offer  ^ 
rude  attempts  at  the  portraits  of  the  Kings  for  ti^  types  ^^. 
of  the  obverse,  accompanied  by  the  Legend  PILLELM  *' 
REX,  and  on  the  reverse  an  almost  endless  rariety  of 
crosses,  encircled  by  the  names  of  the  Mint-masters  snd 
chief  towns. 

Henry  III, — ^The  device  of  the  Penny  was  slightly 
varied  during  this  reign ;  hitherto  the  portrait  of  die 
Monarch  had  been  commonly  represented  in  profile, for 
which  the  full  face  was  now  substituted.  TTie  crosses 
on  the  reverse  had,  as  we  have  before  remarked,  beeo 
greatly  diversified,  and  were  contained  within  adiriey^ig-l' 
they  were  now  formed  of  double  lines  extending  to  the 
margin  of  the  Coin,  also  in  each  angle  of  the  cross  pel- 
lets were  inserted,  but  whether  for  any  express  objcd, 
or  merely  dictated  by  fancy,  is  unknown*  The  device  of 
the  cross,  terminating  in  the  drcumierenoe  of  the  Cdn, 
and  dividing  its  area  into  four  equal  parts,  prevailed  until 
tlie  reign  of  Charles  II.  On  a  few  Coins  of  this  Prinee 
the  Roman  numerals  III.  are  placed  after  the  name. 

Edtoard  I. — The  Coins  introduced  during  this  leigi 
were  the  Halfpenny  and  Farthing,  precisely  resembUag 
the  Penny  in  their  devices;  the  former  were  coiiMd 
down  to  the  reign  of  Charles  I.,  and  the  Farthings  so 
late  as  that  of  Mary,  though  scarcely  of  one  quarter 
their  original  size,  from  the  decreasing  Talne  4ii  miYtr* 
The  divisions  on  the  surface  of  the  Pennies  fiinned  bf 
the  arms  of  the  cross,  occasioned  their  being  sepanled 
into  halves  and  quarters,  and  in  this  state  they  were 
circulated  in  common  with  the  new  pieces.  In  Irelaad 
there  were  Halfpennies  struck  as  early  as  the  reign  of 
King  John ;  they  represent,  as  do  also  the  Pennies,  the. 
head  of  the  Prince  enclosed  within  a  triangle. 

Edward  III, — ^The  GrocU  now  made  its  appearanei^ 
taking  its  name  from  the  French  Gn^M^  a  large  pieee, 
and  was  valued  at  four  Silver  Pennies  ;  the  Half-gnat 
was  also  struck.  The  Legends  of  this  new  piece  dife''*"- 
fVom  those  on  the  preceding  Coins  ;  the  obverse  exhi- 
bits a  full  face  of  the  Monarch  crowned  and  enclosed  by 
a  circle  formed  of  nine  arches,  the  points  of  union  ter- 
minating in  the  fleur-<le-lis.  The  reverse  bears  the 
name  of  the  City,  (commonly  that  of  London,)  those  of 
the  Mini-masters  being  discontinued  under  Edward  I.; 
around  the  margin  is  the  sentence  POSVI  DEUM 
ADJVTOREM  MEVM,  inscribed  on  Coins  so  laU 
as  the  reign  of  Edward  VI. 

Henry  VII. — It  was  under  this  reign  that  the  Jef- 
toon  or  Shilling,  valued  at  twelve  pence,  was  firrt  struck : 
the  former  appellation  was  taken  from  a  French  Cola,  so 
named  from  its  bearing  the  head  {teste)  of  the  Monarch. 
The  word  Tester  is  to  this  day  employed  in  the  North 
of  England  to  designate  the  Shilling.     The  denominsr 
tion  Shilling  is  of  uncertain  origin  ;  it  was  employed  ss 
a  division  of  money  in  the  period  of  the  Saxon  Hep- 
tarchy.    The  Royal  arms  were  introduced  on  Coins  for  B^ 
the   first  time   in  this   reign,   the  cross    dividing  ^£^5 
escutcheon  into  four  compartments.     The   obverae  of^^ 
the  Shilling  represented  the  head  of  the  King  in  profile,  ^^  9 
crowned,  and  encircled  by  the  Legend  IIENRIC  VIL 
DI.  GRA.  REX.  ANGL.  Z.  H.  {et  Hibernias :)  thii 
is  the  first  instance  that  occurs  since  the  reign  of  Henry 
III.  of  Roman  numerals  appearing  on  English  Coins, 
and  their  omission  in  the  inter\ening  reigns,  particnlarly 
those  of  the  Edwards,  frequently  renders  it  impossibia 
to  ascertain  to  which  of  the  Princes  thry  belong. 
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H^nry  Vllt — On  the  Farthings  of  Henry  Vllf.  a  porl- 
cuUis  appears,  to  distinf^ish  thein  from  the  Halfpenny, 
•^  as  from  their  diminutive  size  they  were  frequently  con- 
fonnclfd  :  the  Shilling  also  of  this  Prince  differs  from  that 
of  his  predecessor,  by  the  emblem  of  a  double  rose  sur- 
mounted by  a  crown.  Our  King^i  had  up  to  Ihia  period 
styled  theniselvcJ^,  on  Iheir  Coins,  **  Lords  of  Ireland  ;*^ 
Henry  VI J L  frnst  assumed  the  title  of  King  of  that 
Country. 

Edward  VT, — Several  important  additions  were  made 
to  the  silver  Coinage  in  the  reig^n  of  this  Prince,  the 
roost  considerable  of  which  were  the  Crown  and  Half- 
crown^  named  after  some  Coins  struck  on  the  Continent, 
which  l)ore  for  their  device  a  crown.  The  type  i>n  the 
obverse  of  the  Crown  piece  represented  the  King  on 
horseback  completely  armed,  and  the  horse  richly  ca- 
parisoned; the  Lejifends  and  type  of  the  reverse  resembled 
Ihix^e  of  the  Shilling.  The  Half-crown  also  bore  the 
type  of  the  King  on  horseback, — a  symbol  which  was 
retained  so  late  as  the  reign  of  Cluirles  I.,  when  por- 
traits of  the  Sovereigns  were  substituted.  The  remain- 
ing new  Coins  struck  in  this  reign  were  the  Sixpence 
and  Threepence,  on  each  of  which  the  devices  of  the 
Shilling  were  repeated.  The  Roman  numeral  XII.  and 
VI ,  were  ako  impressed  on  the  obverses  to  denote  their 
Yalue»  In  this  reign  the  ordinary  escutcheon  divided  by 
the  cross,  gave  way  for  one  of  an  oval  forrn»  richly  gar- 
wished,  ami  bearing  the  quartered  arms  of  France  and 
England  ;  the  device  was  accompanied  by  the  Legend 
TIMOR  DOMINI  FONS  EST  VITLK. 

EUzahitk, — ^Two  minor  divisions  of  the  silver  Money 
were  introduced  by  tliis  Queen ;  namely,  Three-half- 
penny  and  Thrtc-far thing  pieces:  as,  however,  they 
could  be  dispensed  with,  and  tended  only  to  breed  a  con- 
fusion with  the  stualkr  deuominatioos,  they  Boon  dis- 
appeared. 

CharUft  L — ^A  few  silver  Coins  were  struck  in  this 
reign,  and  denominated,  from  their  value,  Twenty^ 
Mhiiling  and  Ten-shitiing  pieces ;  tliey  were,  however, 
50oa  called  in,  probably  being  inconvenienl  tTom  their 
great  size :  the  devices  on  these  new  pieces  nearly 
resembled  those  of  the  Crown* 

Commonwcalih. — A  new  type  appears  on  the  Crown 
of  the  Commonwealth  and  of  Cromwell,  accompanied  by 
an  English  Legend  ;  they  iire  generally  of  indilTcrent 
execution,  and  represent  on  one  side  St.  George *s  cross 
in  a  shield  between  a  palm  and  a  laurel  branch,  and  for 
the  Legend,  THE  COMMONWEALTH  OF  ENG- 
LAND. On  the  other  side  the  above  cross  is  repeated, 
accompanied  by  a  second  shield  containing  the  harp; 
the  de\ice  being  designed  to  express  the  union  of  Eng- 
land and  Ireland  :  the  sentence  GOD  WITH  US  forms 
the  Legend. 

Char  let  IL — The  devices  on  the  Crown  of  the  Com- 
monwealth were  discontinued  at  the  Restoration,  and  a 
new  variety  introducc«i  consisting  of  four  escutcheons 
with  the  arms  of  England,  France,  and  Ireland ;  this 
type  finally  gave  place  to  that  of  St.  George,  The  Le- 
gend DECUS  ET  TUTAMEN,  on  the  edge,  was  in- 
troduced during  this  reign. 

Soon  after  the  reign  of  Elizabeth,  the  escutcheon  was 
affixed  on  the  reverses  of  all  the  small  Coins  from  the 
Groat  downwards,  and  subsequenlly  gave  way  to  the 
admission  of  ciphers*  The  Pennies  of  Charles  H.  bear 
the  initial  of  his  name  ;  two  of  ihern  appear  with  the 
Tw*openny  piece,  three  with  the  Threepenny,  and  so  on. 
The  Groats  of  this  Prince  contain  the  fotir  ciphers,  sur 
VOL.  v. 


mounted  by  crowns,  and  the  badges  of  the  re*^pective    Ifi^gK^ 
Countries,  the  rose,  flcur  de  lis,  harp,  and  thii^tle  in-    Coinage, 
sertcd    between    them.      On   the  small   silver  Coins  of  ^^^'V^*^ 
James  II.,  Roman  numerals  express  the  \alue,  and  with 
William  II L  the  modern  figures- 

Henry  III. — A  Coinage  of  gold  was  instituted  in  the  The  gold 
reign  of  this  Prince,  but  from  the  few  pieces  which  were  v*'^^!''*''^*''^ 
struck,    the  introduction  of  the  metal  in  our  Mint  is      £ 
commonly   referred    by   antiquaries    to    tlie     reign   of 
Edward  'ill.     The  Coins  of  Henry  IIL,  alluded  to 
above,  were  denominated  Gold  Pennies ;  probably  from 
their  accordance  m  size  with  silver  Coins  of  that  name* 
which  they  also  perfectly  resembled  in  the  device  of  the 
reverse.     Bnt  two  of  these  Coins  are  at  present  known 
to  exist.      Their  current  value  was    I*.  8d.,  but  this 
forming  no  part  of  the  larger  denominations,  they  were 
soon  called  in  :  the  want*  indeed,  of  a  gold  Coinage  could 
have  been  but  little  felt  at  the  time,  as  a  term  of  ninety 
years  elapsed  lietbre  the  metal  was  again  resorted  to. 

Edward  I  J  I. — The  reign  of  this  Prince  forms  a  re- 
markable era  in  the  History  of  our  money.    We  noticed 
the  Groat,  in  the  silver  Coinage,  as  having  come  into 
circulation  with  this   Monarch,  and  we  shall  presently 
have  to  speak  of  the  introduction  of  the  Noble^  one  of 
the  most  remarkable  of  our  gold  Coins :  our  first  attea- 
tion  is,  howevcrj  due  to  the  Florin,     The  Florin  was 
first   coined   in  England   in  the  year   1344,   and  was 
accompanied  by  its  //«(/*  and  Quarter,     This  piece  was 
issued  in  imitation  of  the  gold  Coins  struck  at  Florence; 
none  have  yet  been  found,  but  two  or  three  Quarter- 
florins  are  preserved  in  Cabinets,  and  the  Half-tlorin 
was  discovered  a  few  years  since.     The  symbol  on  the 
obverse  is  a  lion,  two  of  which  it  is  said  were  affixed  to 
the  Florin,     Crosses  richly  ornamented  form  the  types 
of  the  reverses.     The  Florin  was  ordered  to  pass  for 
6s„  but  from  being  overrated  in  proportion  to  tlie  silver 
Coins,  it  ceased  in  a  short  time  to  be  struck.      The 
Noble  was  issued,  together  with  its  Half  and  Quarter^ 
in  the  same  year  as  the  Florin,  and  is  said  to  have  takcQ 
its  name  trom  the  purity  or  nobility  of  the  metal :  it 
w^as  valued  at  Ss.  Bd.y  and  its  parts  in  proportion.     The 
obverse  of  this  Coin  represents  the  King  standing  in  a 
vessel,  asserting  the  dominion  of  the  sea  ;  he  bears  in 
his  right  hand  a  sword,  and  in  his  left  a  shield,  contain- 
ing the  quartered  arms  of  Frauce  and  England.     This 
symbol  is  conceived  to  have  been  impressed  on  the  Coins 
to  commemorate  a  victory  obtained  by  Edward  over  the  Plate  11. 
French  fleet.    The  Legend  of  the  obverse  is  taken  from  Fig*  16^ "' 
the  silver  Coins,     The  reverse  represents  a  cross  richly 
ornamented ;    and    in    a   small    compartment  in   Ihe 
centre,   is  the    initial  of  the    Prince's  name.     Each  of 
the  angular  spaces  formed  by  the  cross  is  occupied  by 
a  lion  surmounted  by  a  crown,  and  the  arms  of  the  cross 
are  terminated  by  fleurs-de-lis.  The  whole  is  contained 
within  a  circle  formed  of  eight  arches,  with  trefoils  in  the 
outer  angles,  and  encompassed  by  the  Legend  IH  ESVS 
AVTEM   TRANSiENS   PER    MEDIVM   ILLO- 
R.VM  I  BAT.     This  sentence,  from  the  Gospel  of  St. 
Matthew,  was  w  orn  as  a  charm  or  amulet,  and  considered 
as  a  preservative  against  tlie  perils  cjf  war.     Tlie  Noble 
ceased  in  the  reign  of  Hcnrj'  VUL     The  reverses  of 
those  of  Henry  IV.  di tiered  from  the  preceding  in  bear- 
ing the  type  of  an  expanded  rose  as  the  badge  of  the 
House  of  Lancaster :  this  emblem  gave  rise  to  their  being 
denominated  Ro^-nobks, 

Henry  VL — The  Noble  was  now  raised  to  the  value 
of  hs.  4d.  and  a  new  Coin  introduced,  namelyi  the 
4o 
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Angd,  rallied  it  6t.  M.,  the  former  yalue  of  the  Nohkb 
and  heacf  k  was.  denominated  tke  i^oi/e  Angei.  Thia 
new  Coin  received  the  appellation  of  Angel  from  the 
type  of  the  obverse  representing  the  Archangel  SL 
Michael,  with  his  lefl  foot  placed  npoo  the  dragon, 
which  he  pierces  through  the  mouth  with  a  spear.  The 
reverse  bears  the  type  of  a  ship,  partially  resembiuig 
that  of  the  Noble  ;  a  cross  is  substituted  for  the  masi, 
and  a  shield,  with  the  arms  as  before,  is  placed  on  the  side 
of  the  vessel  The  Legend  is  as  follows,  PER  CRV- 
CEH^i  TV  AM  SALVA  NOS  XPE  REDEMPT.  The 
Ajigel  extended  to  the  reign  of  Charles  I. ;  and  shmtiy 
alber  its  appearance,  Half-angeU  or  Angela  were  issued* 
and  circulated  down  to  the  reign  of  James  !• 

Henry  FIT, — The  gold  Coinage  at  this  period  of  our 
History  becomes  perplexing,  from  the  many  alteiattons 
which  the  pieces  underwent  in  value ;  the  Noble,  which 
in  the  time  of  Hem7  VI.  had  circulated  at  8s.  4dL,  now 
rose  to  IDs.  and  received  the  name  of  Ryal^-^B.  word 
corrupted  from  Royal,  the  name  given  to  a  French  Coin 
bearing  the  device  of  the  King  in  his  Royal  robes.  Henry 
VII.  caused  pieces  of  double  the  value  of  the  Noble  or 
Ryal  to  be  struck,  which  from  their  device  were  de- 
nominated SooerdgnMy  and  passed  for  twenty  shillings. 
This  Double  Ryal  is  the  parent  of  our  present  Sove- 
reigHy  and  was  equal  in  size  to  the  Crown-piece,  but 
proportionably  thin ;  on  the  obverse  the  King  appears 
in  his  royal  robes,  seated  on  his  throne,  with  the  sceptre 
in  his  right  hand,  and  the  orb  and  cross  in  his  lefl.  A 
variety  of  ornaments  are  introduced  too  inconsiderable 
to  be  detailed.  The  reverse  of  the  Sovereign  represents 
an  expanded  double  rose,  to  signify  the  union  of  the 
Houses  of  York  and  Lancaster ;  the  central  space  is 
occupied  by  an  escutcheon,  and  the  Legend  which  en- 
circles the  device  is  similar  to  those  on  the  silver  Coins. 
The  type  of  the  double  rose  is  given  on  Coins  down  to 
the  reign  of  James  I.  Henry  VII.  also  issued  Double 
Sovereigns,  differing  only  from  the  above  in  the  increase 
of  thickness ;  but  very  few  were  struck,  on  which  account 
they  ore  usually  regarded  as  pattern  pieces. 

Henry  VIII. — In  the  early  part  of  this  reign  a  greater 
variety  prevailed  in  the  gold  Coinage  than  at  any  former 
or  subsequent  period.  The  pieces  underwent  likewise 
a  material  change  in  their  value  :  the  Noble  was  raised 
from  \0a.  to  lit.  3(2.,  and  the  Sovereign  consequently 
was  valued  at  £\,  2$,  6d. ;  the  Angel,  which  had  until 
now  retained  its  value  of  6s.  Sd,,  rose  to  7s.  6d, ;  and  a 
Coin  was  struck  of  the  former  value  of  the  Angel,  de- 
nominated the  George  Noble,  The  type  of  St.  George 
overcoming  the  dragon  appeared  now,  for  the  first  time, 
on  this  new  Coin,  which,  however,  ceased  to  be  struck 
shortly  af^er  its  appearance.  Afier  the  lapse  of  a  few 
years,  a  complete  change  occurred  in  the  Coins  of  this 
metal :  the  Noble  and  its  parts  were  no  longer  struck  ; 
the  Double  Ryal  received  the  appellation  of  Pound 
Sovereign,  and  was  ordered  to  pass  for  20*. ;  the  Angel 
rose  in  v&^ue  from?*.  6d.  to  8f.,  and  the  Quarter  Angel 
was  first  struck  ;  lastly,  to  supply  the  places  of  the  Half 
and  Quarter  Noble,  Crowns  and  Half-crowns  were 
struck  in  gold.  Crowns  were  struck  in  this  metal  down 
to  the  reign  of  George  III.  Those  of  Henry  VIII. 
bore  the  devices  of  a  double  rose  and  an  escutcheon,  each 
surmounted  by  the  Imperial  crown :  hence  their  appel- 
lation. The  Learend,  HENRIC.  VIII.  RVTILANS 
ROSA  SINE  SPINA,  accompanied  the  symbol  of  the 
rose ;  and  in  the  area  the  initials  of  the  names  of  the 
Xing  and  his  Queens  were  at  dififerent  times  inserted. 


JoMMaL'^Yie  pesa  otves  tkai 
the  duufSBs  wfaick  took  plsMi  wcte  oaafimftk  ta  i 
tioBs  in  the  value  o£  IheCoins,  aadafinr  tiiffioi^i 
tics  ka  the  devices;  am  attentioB  U»iHufllH  in  tbiahdsf 
stech,  might  lead  ioi  OHi&ision  wilboiii  nihiding  in* 
terest  to  our  readers.  Tt«  Coins  of  gold  m  the  nip 
of  thkiVinee  werebutof  tbree  ki»db^  Um  UmIt,  Ma- 
ther name  for  the  Pomid  Sovereigiv  constilnted  tilt 
chief  Coin,  and  received  its  name  from  the  unmik  of 
the  two  crowns  in  the  person  of  thin  Monaich;  on  the 
obrerse  is  a  bust  of  the  King,  on  the  nfweise  tharejil 
shield  of  arms  under  a  crown.  I^e  Ccownfr  of  goU 
retained  their  value  of  bs.,  but  thcie  deviocs  wcm 
altered,  and  had  icfaenue  to  ikm  Usion ;  oa  om 
of  the  ndes  appears  a  rose  and  or  theolhcr  atUsdi^ 
each  surmonnted  by  the  Imperial  cromi  i  they  wck  in 
oonaeqiience  designated  Thistle  Cr9mu.  The  An^d 
is  now  of  rare  occurrence,  bnt  the  waal  of  it  was  kn 
felt  from  the  introduedon  of  DwhU  €romaK  vahud  il 
lOr.,  and  two  of  which  constilnted  the  Unileh. 

Charles  J.— The  Unite  now  took  tha  name  oTGiMMi; 
from  the  metal  of  which  it  was  slrndt  being  pveeoni 
by  the  Afncan  Con^pany  from  the  coesft  of  Guinea;  iks 
value  first  assigned  it  waa  that  of  Ms.»  froes  wUiek  i 
gradually  increased  to  aOr.,  bui  in  Ih*  end  fifiU  to  2U» 
at  which  it  has  since  remaiaed.  The  DwUe  Cnmi 
now  formed  the  Half-Guinea.  Two  md  Fim  Gmima 
pieces  also  were  issued,  the  fbrDser  beiqg  equal  in  Mie 
to  the  Crown  piece.  All  of  these  Coins  bore^  on  the 
reverse,  devices  nearly  similar  to  those  imfnsusil  aa  the 
Crowns  in  silver. 

George  ///.—Besides  the  Guinea  and  its  HaK  Qfsm^ 
ter-Guineas  were  struck  in  the  early  pnrt  of  this  reip; 
but  they  were  soon  called  in.  The  Twe  and  Fiie 
Guinea  pieces  continued  in  drculation,  and  Seven  Ski^ 
ling  pieces  issued  for  the  first  time  ;  but,  from  cnaiinga 
confusion  with  the  Half  Guinea,  they  gcadnally  Hth 
appeared. 

In  the  year  1815,  all  of  the  above  were  called  in,  sii 
the  Sovereign  and  Half- Sovereign  substitnted  in  thnr 
room. 

The  Coins  of  least  value  which  have  circulated  klbta 
England  from  the  epoch  of  the  Conqocst,  are  ^^ 
Halfpenny  and  Farthing;  but  these  being  struck  in ^'^ 
silver  so  late  as  the  reigns  of  Mary  sund  EUizabeth,  wiH 
account  for  a  Coinage  of  copper  having  been  so  long  a> 
eluded  from  our  Mint  Owing  to  the  gradual  decrcsM 
in  tlie  value  of  silver,  the  parts  of  the  Penny  hsd  m 
much  declined  in  size,  that  they  were  oontinuslly  lisUs 
to  be  lost,  and  for  this  evil  a  remedy  waa  sought  by  r^ 
course  to  a  metal  of  inferior  value.  Snelling  ^videi 
copper  Coinage  into  four  parts,  an  arrangement  whiih 
will  answer  our  present  purpose.  Under  the  fin* 
division  will  be  included  the  Tokena  in  lead,  tint  ^ 
copper ;  the  second,  the  copper  Coinage  inattoled  by 
Royal  authority;  the  third,  the  town  Farthings,  vd 
tokens  of  private  tradesmen ;  and  the  fbarth  aiMi  hiK 
all  the  pieces  issued  from  the  Mint,  in  capper,  aft«*lhi 
second  institution  by  Royal  authmCy  of  a.  Coinage  rf 
that  metal.  Class  I.  Tokens  in  leaid,  tiOt  and  cop 
per  appeared  in  the  reigns  of  Henry  VIII.  and  EIp* 
beth,  and  are  far  from  numerous.  Hie  Farthings  of 
silver  ceasing  to  be  struck  in  the  reign  of  the  latlsi^  i 
was  found  requisite  that  some  Coins  shoeld  he  sabiii- 
tuted  for  them.  A  memorial  was  in  consequenoe  drawn 
up,  proposing  an  alloy  of  silver  and  copper;  Bliiabrtk 
however,  expressed  herself  strongly  sverae  both  ta  s 
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Coiaa^  of  copper  and  to  any  debasement ;  the  9Chea« 
to  consequence  fell  to  tijc  ground.  The  pattern  pieces 
itruck  on  that  occasion »  on  the  obverse  represent  a  bust 
of  the  Queen,  and  snuetiiDes  a  rose  surmounted  by  a 
crown  ;  on  the  revcrae  w  a  monogram,  cccupyin^r  the 
field,  in  which  the  characters  of  her  name  are  ingie- 
ixionsly  interwoven.  The  Legend.  THE  PLEDGE — 
OF  A  HALFPENNY,  is  separated,  one  half  appear- 
ing on  each  fiice.  Class  O.  In  the  followitu^r  reign  the 
want  of  pieces  of  the  above  value  was  po  generally  Jell, 
lliat  tradesmen  look  upon  themselves  to  strike  tokens 
In  copper  and  other  metals;  u  process  which,  beinia^ 
justly  regarded  as  an  infring-ement  on  the  Royal  Prero- 
ntive,  liid  at  length  to  an  authorized  copper  Coinage. 
This  Coinage  consibted  isolelyof  Farthings,  chie6ystruck 
during  the  reigns  of  Jami?s  L  and  I  harks  I,  ;  the 
obverse  represents  two  sceptres  crossed^  surmounted  by 
a  crown  ;  the  type  of  tile  revenie  is  a  harp, — as  it  was 
designed  to  send  them  to  Ireland  had  they  been  re- 
fiised  in  this  C-oimtry.  Qass  II L  The  above  Coinage 
was  from  some  causes  discontinued,  and  the  distracted 
period  of  the  Conmionwealth  succeeding,  did  not  admit 
of  attention  to  itn  revival.  Hence  private  tradesmea 
jeaumed  to  themselves  the  privilege  of  striking  their  own 
fieoes;  and  to  such  an  extent  did  this  system  (itlmost 
pnoliar  to  England)  prevail,  that  no  fewer  than  3000 
Mnons  arc  reported  to  have  issued  their  own  Tokens. 
{These  pieces  offer  an  infinite  variety  in  their  devices. 
CSIafis  IV.  This  last  division  commences  in  the  reign  of 
Chcrles  II.,  when  a  Coinage  of  Halfpennies  and  Far- 
things of  copper  was  iii'^ued  by  Royal  proclamation. 
They  bore,  now  tor  the  first  time,  the  device  of  Bri- 
tannia, slightly  dilfering  from  the  figure  on  the  current 
Coin.  It  WHS  not  until  the  reign  of  George  III^  that 
pieces  of  the  value  of  a  Penny  and  Twopence  were 
coined. 

VVe  have  now  specified  all  the  devices  of  importance 
to  be  found  on  British  Coins,  and  when  compared  with 
tho&B  which  have  formed  the  subject  of  the  preceding 
scctionsp  their  numVier  will  be  found  to  be  extremely 
limited.  It  has  been  frequently  regretted,  and  we  think 
not  without  reason,  that  a  greater  diversity  has  not  pre* 
vailed  among  the  symbols.     Pope  has  observed  : 

O  whea  sHaII  Britain,  conscious  of  her  claim, 
SUiiil  GDiulotj^  nf  Gruvk  aod  Rarimn,  famef 
In  limng  Medali  »i^e  her  wars  tjnruU*d, 
And  v&4U|uiatf  d  rvalm;!  supply  recording  gold  T 

In  the  reign  of  Queen  Anne,  Dean  Swift  delivered  io 
Ihe  Lord  Trea«rurer  a  plan  for  the  improvement  of 
British  Coins ;  in  which  he  proposes,  *'  that  they  should 
bear  devices  and  inscriptions  alluding  to  the  most  re- 
markable parts  of  her  Majesty *s  reign."  *'  By  this 
means,''  he  continues,  *^  Medals  that  are  at  present  only 
a  dead  treasure,  or  mere  curiosities,  would  be  of  use  in 
the  ordinary  commerce  of  life ;  and,  at  the  same  time, 
perpetuate  the  greatness  of  her  Majesty^s  reign,  reward 
the  labours  of  her  subjects,  keep  ahve  in  the  people  a 
gratitude  for  public  ser\  ices,  and  excite  the  emulation  of 
posterity.  To  these  gracious  pui poses  nothing  can  so 
^eatly  contribute  as  Medals  of  this  kind*  which  are  of 
undoubted  authority,  of  necessary  use  and  observation, 
not  perLshable  by  Time,  nor  confined  to  any  certain 
place,  properties  not  to  be  found  in  books,  statues,  pic- 
tures, buildings,  and  other  monuments  of  illustrious 
«ciions.''  The  scheme  failed,  like  many  others  of  a 
sicnilar  kind  ;  all  that  was  effected  was  the  strikiTig 
a  small  number  of  Coins,  chiefly  pattern  pieces^  the  cele- 
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braied  Farthings  of  Queen  Anne.  These  Coins  have 
been  justly  esteemed  for  their  workmanship,  but  they 
are,  with  a  few  exceptions,  by  no  means  rare ;  and  the 
greater  number  of  them  bearing  only  a  figure  0(f  Bri- 
tannia for  Ihe  tj-pe  of  the  reverse,  are  little  deserving  of 
notice.*  Had  the  plan  suggested  by  Swift  been  put  in 
practice,  it  would  at  once  have  ennobk-d  our  Coinage, 
and  have  elevated  it  far  above  the  rank  of  a  mere  medium 
of  commerce. 

The  introduction  of  Heraldic  ensigns,  which  we  stated 
took  place  about  th«  XlVth  ccnturj%  has  prevailed  in 
the  Coinage  of  almost  every  European  Pomer;  and 
though  symbols  of  that  kind  may  be  introduced  with 
propriety,  they  have  effectually  led  to  the  excKtsion  of 
all  attempts  at  variety  of  design.  The  execution  of  the 
English  Coins,  at  the  present  day,  is  eqtial  if  not  supe- 
rior to  that  of  the  Coins  of  every  other  nation. 

The  introduction  of  the  Mill  effected  a  material  hw- 
provement  in  the  appearance  of  our  Coinage  ;  aiid  while 
under  the  direction  of  Thomas  Simon  it  attained  to 
great  excellence.  The  Coins  also  of  Queen  Anne  and 
of  George  1.  are  entitled  to  much  praise.  During  the 
two  suceeeding  reigns,  ihe  Arts  generally  were  in  de- 
cline, but  they  revived  with  George  III.  The  thinness 
of  onr  early  Coins  precluded  the  power  of  gi>ing  any 
considerable  relief  to  the  portraits,  which  constitutes 
one  of  the  chief  beauties  of  ancient  Coins.  And  even 
now,  in  oHer  to  obviate  the  loss  of  metal  occasioned 
by  friction,  the  relief  is  kept  extremely  low.  Greater 
attention,  however,  is  bestowed  on  the  detail;  and,  for 
neatness  of  fabric  and  delicacy  of  execution,  the  recent 
Coinage  seems  scarcely  to  be  capable  of  improvement. 

The  earliest  Coins  struck  in  Scotland  have  been  re-  Co  in  ape  of 
ferred  to  Alexander  I.  a.  d.  1007,  from  which  date  Scotkaii 
down  to  David  II.  they  continued  of  the  same  size  and 
value  asi  those  of  England,  receiving  thence  all  their 
imprcivements.  The  chief  Towns  appearing  on  the  Cotni 
of  the  above-named  period  are  ED  and  EDEKEBV, 
(Edinburgh,)  PERT,  (Perth,)  ROCESBV,  (Rox- 
burgh,) BEREWIC.  (Berwick.)  Halfpennies  and 
Farthings  also  were  coinetl ;  with  Da^id  IL  the  Oroat 
atid  Half-groat,  and  in  the  XVIth  century  the  remain* 
ing  denominations  of  silver  Coins.  Gold  circulated  in 
8tx)tlaiid  about  thirty  years  later  than  in  England,  and 
the  Coins  struck  reoei>*ed  the  appellation  of  St.  Andrntg 
Isions^  and  Unicornis  from  the  devices  which  they  bore. 
A  Coinage  of  copper  existed  in  Scotland  at  an  earlier 
period  than  in  England  ;  a  currency  also  was  estabhshed 
of  Billon  money^  or  copper  washed  with  silver. 

The  Dunes  struck  Coins  in  Ireland  in  the  Vlllth 
and  IXlh  centuries  on  the  model  of  those  of  England; 
but  so  barbarous  is  their  workmanship  that  the  human 
countenance  can  scarcely  be  discerned,  and  in  lieu  of 
letters  only  strokes,  I II HI,  appear.  The  Coins  of  the 
Irish  Kings  were  struck  in  Dublin,  but  those  of  British 
Monarchs  abound,  also  struck  in  that  City. which  resemlde 
in  many  respects  the  Coins  of  England  down  to  the  reign 
of  Henry  VIII.  Under  that  Prince,  the  l^dge  of  tJic 
harp  was  first  assumed  for  Irish  Coins.  On  the  pieces 
struck  from  the  reign  of  John  to  ihat  of  Henry  V,,  the 
heads  of  Kings  appear  enclosed  by  triangles  ;  and  after 
tlie  last-named  Prince,  they  are  distinguished  by  the 
names  of  the  Iri^h  Cities  which  tliey  bear.     In  the  lime 
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Knniit-  of  Elizabeth,  Coins  in  copper  as  well  as  in  the  other 
metals  were  issued  for  Ireland ;  but  upon  the  abolition 
of  the  Mint,  in  the  year  1640,  no  more  gold  and  silver 
was  struck. 

Sect.  3. — Medals,  &c.  &c. 

The  terms  Coin  and  Medal,  though  materially  dif- 
fering in  their  signification,  arc  frequently  confounded ; 
Pinker  ton,  notwithstanding  he  has  made  the  dis- 
tinction, has  neglected  to  observe  it  throughout  his 
Essay ;  but  it  is  important  they  should  be  discriminated. 
Coin  is  applied  to  such  productions  of  the  Mint  as  were 
intended  for  currency  as  money ;  Medal  to  such  as  were 
struck  in  commemoration  of  events  or  in  honour  of 
individuals.  The  misapplication  of  the  terms  has  pro- 
bably arisen  from  the  number  of  Numismatical  Works 
which  have  appeared  in  the  French  tongue,  and  in 
which  Mkdaille  is  employed  in  both  senses. 

The  remarks  offered  upon  tlie  subject  of  modem 
European  Coinage,  are  applicable  in  many  instances  to 
Medals  also ;  such  as  an  absence  of  character  in  the 
portraits,  and  a  forgetfulness  of  the  manners  of  the 
Time  and  Country  in  their  devices.  Among  the  pecu- 
liarities which  distinguish  the  modern  from  the  ancient 
Medals,  may  be  mentioned  the  introduction  of  portraits 
of  illustrious  characters.  It  is  remarkable,  that  while 
busts  are  found  of  many  of  the  ancient  Poets,  Histo- 
rians, and  Philosophers  of  celebrity,  their  portraits  never 
occur  on  Medals.  On  the  other  hand,  no  sooner  had 
the  Art  of  Die  Engraving  revived,  than  it  became  ap- 
plied to  the  purpose  of  transmitting  to  posterity  the 
portraits  of  distinguished  individuals.  Another  distinc- 
tion worthy  of  notice  is,  that  modern  Medals  have  fre- 
quently been  employed  as  vehicles  of  Political  satire ; 
a  practice  which  prevailed  chiefly  in  the  Low  Countries. 
There  is  reason  to  believe  that  Satire,  which  has  now 
quitted  Medals  for  Prints,  was  not  altogether  unknown 
to  the  Roman  Mint ;  it  is  certain,  however,  that  it  was 
but  rarely  practised. 

Many  of  the  early  Medals,  though  defective  in  design, 
are  pleasing  from  the  boldness  of  the  parts,  simplicity  of 
the  forms,  and  force  of  relief;  in  the  course  of  time  we 
find  greater  attention  bestowed  on  the  detail  and  general 
appearance,  their  chief  merit  consisting  in  a  display  of 
the  minuteness  of  Art.  Among  the  symbols  we  fre- 
quently meet  with  the  delineation  of  edifices  of  celebrity, 
of  which  perspective  representations  are  given.  The 
buildings  represented  on  Roman  Coins,  on  the  other 
hand,  are  simple  elevations.  The  personages  of  the 
Heathen  Mythology  are  frequently  introduced  on  Mo- 
dern Medals,  in  connection  with  the  events  they  com- 
memorate ;  a  glaring  impropriety,  which  is  rendered 
more  apparent  when  we  remember  that  these  symbols, 
occurring  on  ancient  Medals,  strongly  illustrate  the 
manners  of  the  Age. 

The  Legends  on  Modern  Medals  have  been  oddly 
divided  by  one  writer  into  the  Impious,  Poetical,  Jin- 
gling, Intricate,  and  Amusing,  to  which  Pinkerton 
adds,  Long  Legends.  We  cannot  find  room  to  insert 
specimens  of  these  strange  varieties. 

The  first  Medal  struck  in  England  is  of  Henry  VIII. ; 
it  is  in  gold,  and  bears  his  portrait,  and  an  inscription 
on  the  reverse.  With  Edward  VI.  the  Coronation 
Medals  commence,  and  from  that  reign  Medals  exist  of 
all  our  Monarchs  bearing  symbols  of  a  political  nature. 
Those  of  the  Commonwealth  and  Charles  II.  were  ex- 
ecuted by  Simon,  and  have  been  engraved  by  Vertue. 


On  the  Medals  of  Queen  Anne  the  splendid  achiefe-  1U 
ments  of  Marlborough  are  recorded,  and  shortly  after   lU 
Dassier,   a  Genevese,  executed    the    Medals    of  the  ^^^ 
Kings  of  England  and  of  many  illustrious  characters 
Scotch  Medals  have  been  found  of  an  earlier  date  thaa 
the  English,  one  existing  of  David  II. ;  it  was  struck 
in  the  XlVth  century,  is  of  gold,  and  formed  upon 
the  model  of  the  Nobles  of  Edward  III.     The  Medab 
of  Mary  are  numerous,  and  the  most  interesting  of  the 
series. 

The  Papal  Medals  are  the  earliest,  and  at  the  nme 
time  most  complete  Modem  series  which  exists ;  thcf 
commence  with  Paul  II.,  1464 ;  there  are,  indeed 
Medals  to  be  found  of  Popes  many  centuries  previooaly, 
but  they  were  struck  by  the  successors  of  the  above. 
The  common  types  on  the  reverses  of  these  Medals  are 
the  cross  keys  and  mitre ;  the  obverse  bears  the  hod 
of  the  Pope,  with  or  without  the  mitre.  A  few  of  the 
Popes,  as  Julius  II.  and  Leo  X.,  were  so  fortunate  as 
to  have  the  Historical  devices  on  their  Medals  designed 
by  the  distinguished  Painters  of  the  Age,  as  RaflMlk^ 
Julio  Romano,  and  others.  Medals  abound  of  manj 
of  the  Italian  States,  especially  of  Florence  and  Tai- 
cany ;  a  fine  series  is  extant  of  the  Media  ftmily  afaoL 
The  most  remarkable  of  the  French  Medals  are  tbott 
of  Louis  XIV.,  forming  a  complete  History  of  his  fife. 
The  German  Medals  appear  vrith  Frederick  IIL,  1459^ 
and  are  numerous  of  the  separate  States  as  weD  as  of 
the  Emperors.  Medals  begin  in  Holland,  1566,  and 
are  rendered  chiefly  conspicuous  by  the  maps  and  iftau 
delineated  thereon,  devices  which,  though  they  eihibit 
poverty  in  design,  are  nevertheless  curious  and  naefiiL 
The  Spanish  Medals  commence  with  Consalvo,  abont 
the  year  1500.  There  are  other  series  appertainiog  to 
Denmark,  Sweden,  and  Hungary. 

It  is  highly  important  that  a  person  desiroos  of  col'iyiiij 
lectitig  Coins,  should  be  enabled  to  detect  the  forgeiia*^ 
of  modern  times,  a<«  we  regret  to  say  they  prevail  to  i^JUJI 
very  great  extent.  This  knowledge  can  be  acquired  only  Qaib 
by  a  careful  examination  of  Coins  known  to  be  febe 
with  such  as  are  accounted  genuine.    The  hints  given  m 
books,  a  few  of  which  we  shall  subjoin,  may  be  read 
with  advantage  preparatory  to  such  an  exercise,  but  of 
themselves  they  can  contribute  little  to  security.    The 
means  by  which  the  Medallist  is  enabled  to  detect  true 
from  counterfeit  Coins  are  so  various,  and  depend  upoa 
such   minute  peculiarities,  as  not   to    admit  of  bdnjp 
suitably  expresse<l  in  words. 

No  sooner  had  a  taste  for  collecting  Coins  mani/bted 
itself  than  attempts  were  made  to  impose  npon  the 
ignorant ;  and  the  individuals  engaged  in  these  forgeries, 
so  far  from  regarding  the  practice  dishonourable,  dtdnwd 
to  themselves  especial  merit  for  their  skill  in  accureto 
imitation.  Many  of  the  European  Countries  have  pro- 
duced individuals  who  have  acquired  celebrity  by  tUi 
disgracefiil  practice :  the  most  celebrated  were  twoltiliai 
brothers,  the  Cavini  of  Padua ;  their  pieces  are  desSj** 
nated  Padiiam,  and  exhibit  extraordinary  skill.  Ctf»- 
Icran  practised  the  same  trade  in  Holland,  Dervieii  d 
Florence  confined  himself  to  Medallions,  and  Cogwnier 
forged  the  Thirty  Tyrants  in  brass.  Pinkerton  diridet 
counterfeit  Coins  into  six  classes.  They  are  as  follom: 
I.  Modern  imitations  of  ancient  Coins,  which  have  at* 
quired  value  from  being  fabricated  by  artists  of  entt- 
nence.  II.  Coins  cast  from  the  preceding.  III.  Coins 
cast  firom  the  antique.  IV.  Ancient  Coins  retouched, 
and  the  obverses  and  reverses  altered.     V.  Coins  im- 
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I  with  new  devices  and  soldered.     VI.  Counterfeit 

t^ins  whicb  have  eleAs  filed  in  them,  and  those  which 

are  pbleiK 

The  forg^eries  hnvc  been  cliiefly  dircded  to  perfecting' 
the  differetU  series  known  to  bear  a  hig-h  value  ;  the  Im- 
periaJ  Medallions  and  series  iti  first  brass, are  consequcnlly 
the  classes  in  which  they  most  ahoutul.  Forcfed  Coins, 
from  beinp^  cast,  generally  do  not  exluliit  the  sanae  degree 
of  sUnrpness  as  those  which  are  ^emiine,  the  projections 
are  more  ronnded,  and  those  portions  of  the  object* 
which  unite  with  the  ground  arc  less  strongly  marked. 
The  surface  of  the  nnet»I  being  corroded  is  no  criterion 
of  ihe  greimineness  of  a  Coin,  as  by  an  inpjenious  applica- 
tion of  acids  the  etFects  of  Time  can  ha  given  with  great 
nicety. 

Directions  far  forming  Cabinets, 

Cahinets  of  Coins,  as  Pinkerton  observes,  may  be 
considered  as  of  three  kinds ;  the  first  of  these  may  be 
termed  the  Complete  Cabinet,  including  the  Coins  of 
every  Nation  both  ancient  and  modern  ;  m  the  second 
the  completion  of  one  series  is  aimed  at;  and  ihe  third 
consists  of  an  assemblage  of  specimens  selected  from  the 
leading  classes. 

The  complete  Cabinet,  from  the  great  expense  attend- 
ing it,  is  rarely  formed  by  individuals  but  re^rved  for 
•cientific  aiMl  learned  Instilutioiis.  As  the  dimectiom  for 
the  formation  of  tin's  Cabinet  will  apply,  however,  in 
part,  lo  the  remaining  two,  and  as  it  should  form  their 
basis,  we  shall  lay  down  the  method  we  conceive  the 
must  desirable. 

In  the  classification  of  Coins,  an  alphabelical  arrange- 
ment was  formerly  rendered  subservient  to  every  other, 
^th  a  comidete  disregard  of  time  and  place.  A  syslem 
more  accordant  with  truth,  is  that  in  which  the  alphabetical 
order  is  made  secondary  and  introduced  only  to  facilitate 
reference. 

The  Coins  of  the  Greek  Cities  and  Free  States  take 
the  leadj  observing  the  following  order  with  the  Coun- 
tries : 

Asia. 

The  Counfrips  of  Asia  Minor. 
Inman  and  Carian  Iftei, 
Anncnio. 
roraniagcnc, 

Seieucisi. 
C^eW  Syiiii, 
Fbfpnicia, 
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Spain. 
Gaul. 
Brit4in« 
Italv. 

Sicily, 

Sieili«m  Islei. 

Mcf«ia. 

Thrace. 

Macedon.  Jiidspa. 

Tbesuly.  Edessa. 

lU}^  Parthui* 

Epifui.  Persia. 

Corcynu  Africa* 

The  Statei  orXorthera  Greece.       M^^hi%. 

Eubflpa,  Crete.  Cyrvnaica. 

Ki^iua,  Cepha]Ieiua«  Z«!tigitanta. 

Zac}'nlhu9,  Ithaca.  Numitlia* 

The  PtiopoanesuB.  ami 

luted  of  the  Egean  Sca«  Mauritania. 

The  Coins  of  the  Cities  in  each  Cotintrj-  may  be  dis^ 
|)06ed  alphalielically,  the  p^old  taking;  precedence  of  the 
silver,  and  the  silver  of  the  copper  The  Coins  of  the 
Greek  Princes  class  wit!»  the  respective  Countries. 

The  Roman  Coins  will  succeed  in  the  following^ 
order: 

Roman  Asxes,  arrang:ed  in  sets. 

Coins  of  ihe  Roman  F^vmilies  in  alphabetical  order* 

Imperial  gold  coins  j  Imperial  silver  Coin?. 


Imperial  first  brass;  second  brass;  third  brass. 

Imperial  Mifiimi,  includinp;  the  Quinarii  of  gold 
and  silver,  and  the  smallest  of  the  copper  Coins. 

Imperial  ^ledallions  of  aU  metals. 

Imperial  Greek  Coins;  Colonial  Coins, 

Coias  of  the  Emperors  struck  at  Alexandria,  generally 
in  base  metal. 

Lastly,  Coins  of  a  few  Gothic  Princes,  of  the  early 
Eastern  Nations,  &c. 

In  the  Modern  department,  the  Countries  are  arrang^ed 
chronologically,  with  the  exception,  however,  of  Eng-- 
land,  the  Coins  of  which,  from  the  ^e&t  perfection  of 
the  series  and  the  interest  thereunto  attached,  may,  at 
leaf^t  in  an  Eng-lish  Cabinet,  take  precedence  of  the  res*. 
When  the  Coins  of  any  one  Kingtlom  are  very  numerous, 
they  may  be  classed  according  \o  their  dimensions,  in 
which  case  it  will  he  found,  that  the  Modern  silver  Coins 
fall  under  three  sizes:  thus  we  have  the  Penny,  which 
for  many  Ages  constituted  the  sole  Coin  ;  the  (iroat,  a 
Coin  of  some  importance  for  a  considerable  period  and 
existing  to  this  day  ;  and,  lastly,  the  Crown-piece  from 
the  commencement  of  the  XV lib  century. 

The  Cabinets  formed  in  Eng:land  are  chiefly  of  the 
second  kind,  in  which  the  collector  ha.s  had  in  view  the 
perfecting  of  a  sinj^le  class,  whether  Greek,  Roman,  or 
English  Coins,  ihe  last  in  all  probabdity  very  naturally 
bein«:  the  most  extensive.  When  ihe  scries  of  Imperial 
Coins  in  first  brass  cannot  be  perfected,  from  the  exces- 
sive rarity  of  those  of  a  few  Emperors,  the  second  brass 
may  be  substituted ;  also  the  small  brass  resorted  to  in 
order  to  complete  a  series  in  the  middle  size.  The  same 
may  lr»e  done  in  the  Roman  gold  and  silver  Coins,  other- 
wise it  would  frequently  be  impossible  to  form  a  sequence. 
When  the  Imperial  Coins  are  not  numerous  in  a  Ca- 
binet, they  may  be  classed  wkh  the  Roman  Imperiaf, 
and  follovv  in  the  onler  of  the  Emperors. 

The  third  Cabinet  or  Casket  of  Coins,  as  it  maybe 
termed,  will,  from  its  variety,  prove  more  generally  in- 
teresting than  the  two  preceding;  an  attentive  examina- 
tion into  the  above  arrangement  wilt  suggest  the  best 
method  of  di?;posing  of  the  Coins,  but  much  must  of  ne- 
cessity be  letl  lo  the  judgment  and  fancy  of  the  collector- 

Ntimismatical  JVriiert, 

A  full  and  accurate  description  of  Grecian  and  Roman 
Coins  will  be  found  in  the  Dotirina  nummontm  vde- 
rum  of  Eckhel  ;  the  Work  is  extended  to  eight  quarto 
volumes,  and  is  without  question  the  most  complete  of 
its  kind.  The  writings  of  Patin,  Jobert,  and  Pinkerfon 
take  the  lead  among  the  elementary  productions  ;  the 
Emuy  of  the  last,  though  occasionally  deficient  in  accu- 
racy and  perspicuity,  forms  on  the  whole  the  best  intro- 
duction to  a  knowledge  of  the  study  thai  has  yet  aj^ 
peared.  The  Grecian  Coins  are  detailed  in  the  Works 
of  Goltztus,  Magnan,  Gessner,  Froclich,  and  Pellerin, 
some  of  which  are  little  more  than  extended  Catalogues 
of  Coins.  Vaillant  has  written  at  considerable  length 
on  the  Monarchic  Coins,  as  well  as  the  authors  just  men- 
tioned; a  very  good  general  knowledge  of  this  class  of 
Coins  may  also  be  obtained  by  a  perusal  of  J/fco/io^rfl'/yAfe 
Greeqtti,  by  E.  Q.  Visconti.  A  small  Work  entitled 
Numismaiique  dii  Voyage  dtt  Jeune  Anacharsis,  by 
Bumersan,  gives  a  concise  account  of  the  most  important 
of  the  Grecian  Civic  Coins,  and  is  t)eautifully  illtistrated. 

In  the  division  of  Roman  Coins,  Vaillant  and  Morel 
have  each    left  excellent  Works  on    the   Coins  of  th&j 
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Num».  Families ;  for  those  of  the  Empire  that  of  VaiHaat  is  the 
maticB.  chief,  and  it  is  brought  down  to  the  extinction  of  the 
^-^v^^  Western  Empire ;  for  the  remaining  Coins,  Bandnri 
may  be  consulted.  Addison's  Dialogues  an  the  UiefuU 
ness  of  Ancient  Medait  treats  only  on  the  Coins  of  the 
Emperors  in  first  brass,  and  contains  many  exoellent 
remark  upon  the  utility  of  the  study  at  large. 

A  complete  History  of  the  Coinage  of  Engknd  is 
afforded  by  Ruding's  Annals  of  the  Coinage  of  Britain; 
it  is  accompanied  by  a  Volume  of  Plates  executed  with 
great  care,  and  containing  representatioos  of  all  the 
pieces  that  have  issued  from  our  Mint.  Saelling^ 
TaUes  have  long  been  popular :  they  form  a  good  cata- 
logue of  English  Coins,  and  are  irakmble  to  the  ool- 


leetor  as  a  Work  of  referenee,  bat  the  precediiig  Wnii 
cflers  every  inibnnatioa  on  tke  subject  that  earn  he  de- 
sired. For  Scotch  and  Irish  Coins,  Andenoo  tad 
Simon  take  the  lead ;  for  the  French,  Booteiioae  and 
Le  Clerc ;  for  the  Papal  Ceiat,  FkMmvaalea ;  ArgAli 
for  those  of  the  Italian  Stalea,  aad  FUma  for  tlie 
Spamsh. 

Tke  value  and  praportioii  of  the  Aacicst  Ooin  knt 
formed  the  subject  of  a  Treatise  by  Arbuthwit,  aadtlie 
Tables  which  it  contains,  notwithstaadiag  tMr  gMt 
inaccuracy,  have  been  frequestly  transcribed :  we  hat 
«nde«voured  to  rectify  these  emrs  ia  «h€  TiMcs  above 
gi¥eB  for  the  Greek  and  Roman  Cana,  lMi«4 
work  of  the  kind  is  much  wauled. 


A   Table,  exhibiting  the  Comparative  Value  of  the  (Aief 
Gold  Coins  of  Modern  Countries  reduced  to  the  standard 

of  England, 


KaaaM  or  CalHi. 


A  Table,  erhibUing  the  Comparmtive  Value  «/  At  «U^  SShrl 
Coins  of  Modem  Countries,  eompmttd  mi  He  Mieif  5i:2i| 
per  ounce,  ttandtnrd* 


England. 
France  .. 


Netherlaadi.. 

Holland 

Denmark .  •  •  • 

Riuwia 

Austria. 

r  Bavaria  . 


& 


WirttBiburg 
Brunswick  , 
Westphalia 
Sazdoy  .., 
Hanofw  •  • , 

Prussia < 

Milan   . . . 
Piedmont 

>»!  Parma  ... 

3  ]  T\i8cany.. 
Rome  .... 
Sicily 

Switzerland  . . . 


Spain  . . . 
Portugal. 
Turkey   . 


♦Rece  of  20  Francs  (Jiapo- 
icon) 

ItGuiiderjOt  Fhrim.  Piece 
•Ryder 

Pttto/e  (Christian  d'or). 

*Hai/-Jmpenai 

""  Sovereign 

Mmx  d*or 

Caroim 

•Fi9ioie 
*Pitto/e 
*Piito/e 
*Dq.  (Augusted* 

Do.  (George  dV 
*Pi»t9/e  (Frederick) 
*Putole,  or  Doppia   .  • . 

Pitto/e,  Do 

^Double  Piitote 

/ikipojftf  of  Etruria    ., 

Scudo  of  the  Republic 
*  Ounce    , 

Pi$toie  of  the  Helvetic  Re- 
public 

«  Double  PittoieyOtDouhiooH 
•Haif  Joatmeie 

Sequin    , 

Meueir  .  • .  . , 

Yermeebeihiik 


d«)'*}[ 
d»or) J 


United  States 
India 


»^^. 


Mohur  (Bombay) 
*Do.  (Company' 
«Do.        (Madras; 

Star  Pagoda 


ay's)..} 
I)  ....J 


20  ShiQingi 

•  •  • 

•  •  • 
UFlorioiorChald". 

5EublM 

TFkmns  SCreUlsers 
10Floriiu42Cieuts. 

•  •  • 

•  •  • 
lOThalen 


20Lirea 
20Lires 
40Lirefl 
40Lifea 

60  fan 

24  Livres 

6400  Re4 
)  The  number  of) 
I   Piastres  yary  j 


lODoUan 

15  Rupees 
4  Rupees 


16    3} 


2    3 


*  These  have  their  Doubles,  Halves,  &c.  in  proportion. 

Note.  The  Ducat,  varying  by  the  above  computation  ftrom  9t.  2rf. 
to  9«.  4f  </.,  circulates  tlumighmit  Germany,  Switzerland,  and  most 
of  the  Northern  European  Countries,  as  Denmark,  Sweden,  and  Russia : 
it  has  alifo  its  Double  and  Half.  This  Coin  is  also  common  amonff  the 
Italian  States,  where  it  passes  under  the  name  of  Sequin  ;  in  Venice  it 
is  termed  Chequin,  or  Zecchino, 


SwitserUBd 

(Geneva) 

Italy 

(Some) 

Sicily    

Spain  ..... 
Portugal  ... 
Turkey   .... 

United  States 

India 


Crown  {\  in  propoftion) 

Franc  (\  in  prop.,  also  2  aad  5 

Franc  pieces) 
Florin  (30,  12,  S^fte.  Stiver  pieeea 
in  prop.) 

63  Stivers  constitute  the 
Zoom,  50  the  JRiT-doilar. 
Krone,  or  Crown,  |  oiRyksdaiT, 

Rir-dollar  (^  in  prop.) 

i2if6/e  ((  and  I  Ml  prop.) 

Gmiden  (Florin)  ^  in  prop 

TTkaleror  Dollar  (|and  i  in  prop.) 

Hie  Thaler  is  the  measnve  ol 
value  throughout   tiie    Gemuii 
States. 
Kfoiie 


If^CMiM 


100 
94 


Patrngm,  or  Crown  (^  in  prep^) 
This  Coin  varies  in  eadi  of  the 

Cantons. 

Seudo,  or  Crown  (^  in  prop.)  . . 
The  Scudo  is  the  chief  silver 

Coin  of  this  Country,  but  is  sub- 
ject to  great  variation  in  the  several 

States. 

Scudo  (^  in  prop.) 

Piastre,  or  Diollar 

Crusado  H,  i,  Ac)    

Piattre  (^  and  4)     


Dollar  (}  in  pinp.) 
Rupee 


3LiviiB 


lOF^orSliw 


1  H 


s 

4 
3 

t 
3  U'l 


u^ 


4    «l 


30Tsm 

lOBiab 

480  Sees 

AOVvm 


100  < 
16  Aim 


!1 

4 

1  11 


Note,    For  the  Spsnish,  Portuguese,  and  Dutch  wWfewtSi^  Ci^ 
nent  and  in  the  West  Indies,  see  Sie  Coins  of  tbe  teipective  NiiBsi. 


POETRY. 


1^     The  difficulty  of  giving  a  clear  and  succinct  definkioa 
^^  of  tlie    Art   of  Poe(ry    is  proportioned  to  the    almosi 

^tuuvefsal  nature  of  its  subjects.  In  common  with  ihc 
studlfifl  of  Theoiog-y*  Ethics,  Oratory,  Hi  story »  and  of 
Legislation*  so  far  as  H  is  connected  witli  the  broad 
Principles  of  Ethics^  il  is  obviously  distinguished  from 
thme  Sdefices  conversant  either  wiih  the  Phys^ical  waiils, 
or  the  speculative  curiosity  of  Mankind,  its  proper  field 
beings  our  Moral,  Social*  and  Rellective  nature.     Again^ 

tit  diSers  from  the  rest  of  the  Sciences  thus  conversant 
with  a  common  material,  as  profesisin^  neitlier  the  office  of 
persuasion  nor  of  mstrucUon.  Its  province,  in  the  em- 
ployment of  the  common  medium  of  Language,  is  iini^ 
t&tive  and  expressive,  and  its  end  is  Pteasure ;  of  & 
reined  and  intellectual  nature  it  is  true,  and  capable  of 
promoting  the  hig-hest  Moral  ends»  but  stiil  eiLclusively 
Pleasure,  as  in  the  kindred  Arts  of  ilusic  and  Painliug. 
It  is  certain  that  Ilislorical  Truth,  Moral  instruction,  or 
Oralorical  persuasion,  may  be  embodied  in  Poetry  ;  but 

I    thus  also  do  History,  Ethics,  and  Rhetoric  in  thieir  turn 
appeal  to  the  Imagiuution  by  those  graces  ujid  ornutnents 
whkii  belongs  more  peculiarly  to   Poetry.      It   is  the 
respective  end  sought  by  each  Science,  which  must  deter- 
mine  both  its  nature  and  tlie  ruJes  defining  its  peculiar 
excellences. 
■        Tfjat  Pleasure  is  the  exdusivie  eod  of  Poetry,  does  not 
1!^    necessarily  comproDiise  eitb«r  its  dignity  or  usefulness. 
'sof  As  Mental  Pleasure  is  tlie  indication  and  the  lest  of 
fr    the    formation   of  those  Moral  habits   on  which   it  is 
H    attrndant,  an  Art  productive  of  this  result    from  the 
representation   of  Moral   sentiments,   and  the  actions 
arising  from  them^  mnst  be  guidetl  by  those  rules  which 
cktennine  their  merit.     It  will  be  in  fact  found,  that 
with  very  few  exceptions.  Poetry  has  adapted  itself  to  tlie 
ht^^hest  lone  of  Monility  prevalent  in  the  Country  or 
Age  wherein  il  baa  flourished.     Mankind  arc  obviously 
more  Moral  in  theory  tJian  in  practice,  reprobating  the 
immgtnary  picture  of  vices  even  to  which   themselves 
are   prone,  and   delighting   in   the  highest   imaginary 
model  of  such  virtues  as  tJiemselves  possess  in  a  minor 

I  degree  ;  and  the  fallacy  of  the  vicious  man  arises  not  so 
imnch  from  a  denial  of  the  Principles  of  Right  and 
Wtob^,  as  frtim  a  refusal  to  adapt  them  to  his  own  case. 
Thiiit  the  difference  between  a  man's  real  Moral  merit, 
and  his  o%vn  conception  of  it,  wiVl  generally  measure  the 
superiority  of  the  tone  of  popular  Poetry  over  the  existing 
standard  of  average  Morality,  regard  being  had  to  the 
spirit  and  Religious  creed  of  the  Age.  The  Greek  and 
Homan  i^oets  accordingly  dwell  strongly  on  Justice, 
Patnotism,  Reverence  to  the  Gods^  to  old  age,  to  the 
liaws  of  our  Country^  in  short  on  all  those  duties  which 

IC9tin€nt  the  Social  compact.  The  Scalds,  on  the  con- 
ttfBiy,  so  &r  as  we  can  judge  from  the  relics  of  their  rude 
rhymen,  strove  to  give  the  most  exalted  tone  to  what 
were  considered  as  the  highest  virtues  among  a  Nation 
of  Pirates,  whose  very  Guls  were  fabled  as  living  in  a 
perpetual  state  of  battle  and  mutual  destruction,  to  be 
brought  to  a  more  perfect  crisis  by  the  coming  of  Lok. 
Tlieir  precepts  are  inhuman,  simply  because  public 
opinion  then  recognised  Moral  excellence  as  consisting  in 
qualities  the  very  reverse  of  humanity.  Here  we  see 
m  JP»etrv  adapting  itself  respectively  to  the  highest,  andta 
L  Ii51 


Truth. 


the  naost  dangerously  brutalized  degree  of  the  light  of  Poetry. 
Nature,  but  in  both  instanees  inculcating  the  loftiest  ^^^^v^"^ 
Principles  of  Ethics  which  its  hearers  had  derived  from 
that  light*  In  spite  therefore  of  the  dcnnuciations  of 
Plato  against  Poets,  as  corrupters  of  his  imaginar)*  Re- 
public, it  may  be  safely  alhrmed  that  their  province  is 
rather  to  second  the  eflbrts  of  the  Moralist  and  Legis- 
lator, and  that  when  the  tone  of  National  Poetry  is  cor- 
rupt, it  is  only  a  proof  that  the  existing  standard  of 
Morality  is  so  also  in  a  double  degree. 

Hvr  track,  where'er  Xhe  Goddess  roves, 

Glory  puc»u«,  aud  gi:nrFou&  Shaine, 

Til*  uacoQqut:rabItt  Miad,  aad  Fci;  edemas  holy  flame*'* 

Nor  again  can  it  be  properly  said  tliat  Truth  is  one  of  W***  ^^^^ 
the  objects  of  Poetry,  further  than  as  tliat  probability,  *^/[*^^^'*  j* 
which  the  Poet  is  bound  not  to  violate,  is  founded  on  a  ^p 
general  induction  fn^m  facts  as  they  really  lake  place  in 
the  Moral  or  Visjible  World,  The  siibject  of  his  Art  is  not 
that  which  ift  in  any  particular  instau::e,  but  that  which 
generally  may  be.  In  no  case  does  he  attempt  to  assert 
or  prove  any  specific  matter  of  fact ;  aitd  even  in  Didac> 
tic  and  Rellective  Poetry,  which  may  be  considered  as  a 
mixed  branch,  he  seklom  aims  at  more  than  to  shadow 
out  pleasurably  certain  general  Principles.  The  most 
perfect  Tragedy  or  Epic  Poem  may  nut  necessarily  con- 
tain a  word  of  Truth  in  it,  any  more  than  the  dreams 
which  madmen  often  form  with  the  most  ingenious  co- 
herency on  an  a*fsumed  hypothesis ;  and  iu  both  cases 
there  is  a  sound  basis  consisting  in  the  experience  which 
the  Mind  has  acquired  as  to  the  connection  of  causes 
and  circumstances.  Thus,  assume  that  Ulyss^es  was  a  per- 
son really  existing,  of  the  rank  and  chaiacter  described  by 
Homer,  and  meeting  with  the  |iersons  and  adventures 
exiiibited  in  the  Odyssey ^  and  every  thing  which  he  does 
and  says  is  admirably  consistent  with  the  inductive  view 
of  Human  Nature  which  the  reader's  previous  experience 
enables  him  to  take.  Again,  the  wildest  dreams  of 
Poetry  cannot  come  home  to  the  fancy  with  much  plea- 
sure, unless  they  are  founded  on  something  analogous  to 
Truth  and  Experience,  or  to  some  home-bred  prejudice 
or  recollection  which  has  impressed  itself  previously  on 
the  Mind  with  the  force  of  reality.  The  Fairies  in  the 
Midsummer  Nigkt'fi  Dream  act  and  speak  in  a  manner 
exactly  conformable  to  I  he  notions  which  superstition  ha« 
gravely  promulgated  of  such  half-liuman  elves,  and 
which  the  playful  legends  of  the  ingle-nook  and  the 
greenwood  tree  made  "  lamiliar  as  household  words'*  to 
the  imaginations  of  our  ancestors.  Nay  even  in  the 
marvellously  original  creation  of  the  monster  Caliban,  it 
is  the  Metaphysical  Truth  which  renders  palatable  a  fic- 
tion which  our  sober  judgments  directly  pronounce  im- 
possible. Once  suppose  a  Being  compounded  of  Demon 
and  Savage,  and  according  to  the  distinct  ideas  ejtisting 
in  our  Minds  respecting  these,  their  actions  and  language 
would  nningle  just  in  the  proportion  exhibited  in  the 
character  of  "  the  poisonous  slave,  got  by  the  Devil  him- 
self.** Suppose  also  a  spark  of  Divine  benevolence 
infused  into  a  Spirit  moulded  from  tlie  essence  of  wild 
flowers  and  zephyrs,  tempering  and  humanizing  the 
Fairy  sportivcness  which  we  should  associate  with  such 

*  Grsy,  Pr^rtu  of  i^#jf« 
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Not  on^y 
imitative 
butezprcs- 


As  distia- 
miished 
from  Ima- 


gmau^ 
Prose. 


itive 


a  compound,  and  we  have  a  Being  answering  to  the 
Familiar  Spirit  Ariel,  whose  lineaments  and  passions 
the  Poet  has,  with  great  judgment,  indicated  in  a  less 
distinct  manner  than  those  of  his  grosser  counterpart. 
Thus  is  Poetry  amenable  to  Truth  as  an  ultimate,  though 
not  an  immediate  test ;  and  therefore  cannot  be  said  to 
profess  or  absolutely  to  violate  it. 

The  definition  of  Poetry  recognised  by  the  Ancients, 
as  an  Art  imitative  of  Human  manners,  is  obviously  too 
extensive  to  meet  our  modern  ideas,  inasmuch  as  it 
equally  applies  to  Prose  fiction,  an  important  branch 
of  Literature  almost  peculiar  to  modern  times..  Nor 
again  does  it  seem  suf^cienily  extensive  to  include  those 
many  varieties  of  metrical  composition,  equally  common 
to  ancient  and  present  times,  which  cannot  be  called 
imitative  in  any  other  sense  than  Oratory  or  spontaneous 
Language  can  be  so  denominated ;  where,  for  instance, 
some  Moral  Truth  is  inculcated  by  the  Poet,  or  some 
feeling  congenial  to  the  Mind  of  his  readers  is  expressed 
by  him  in  his  own  person.  These  are  the  sole  elements  of 
composition  in  Goldsmith's  Poem  of  The  Traveller,  full 
as  it  is  of  dignity,  high  feeling,  and  a  Poetical  spirit  which 
never  flags.  And  to  instance  a  still  higher  style  of  com- 
position, Milton's  Hymn  to  thi  Deity,  though  introduced 
as  a  part  of  his  imitative  fiction,  is  a  comix)sition  com- 
plete in  itself,  as  the  exalted  expression  of  a  Religious 
feeling  adapted  to  all  times  and  situations,  and  is  rather 
expressive  of  the  sensations  which  the  grand  phenomena 
of  Nature  are  adapted  to  create  in  a  well-constituted 
Mind,  than  imitative  of  the  objects  which  it  invokes.  It 
is  equally  perfect  without  the  assumption  of  any  person 
or  circumstance,  though  placed  with  great  dignity  and 
propriety  in  the  mouth  of  Adam  during  his  state  of  in- 
nocence. 

The  same  distinction  may  be  laid  down  as  to  Elegy 
and  Satire,  and  also  as  to  Lyrical  Poetry  when  not 
mingled  with  the  legends  and  narrative  descriptions  in 
which  Pindar  delights ;  in  short,  as  to  all  branches  of 
composition  in  which  the  Poet  addresses  the  reader  in 
his  own  proper  character,  and  without  the  intervention  of 
any  fictitious  personages  or  things.  Here  the  ofhce  of 
Poetry  may  he  styled  chiefly  expressive,  and  no  further 
imitative  than  as  it  employs  sounds  and  metre  adapted 
to  strengthen  the  image  of  the  thing  described.  It  is 
most  completely  imitative  in  that  branch  which  seems  to 
have  dwelt  more  peculiarly  on  the  mind  of  Aristotle  in 
forming  his  definition,  viz. — the  Drama  ;  where  the  imi- 
tation is  strengthened  by  the  additional  aid  of  vocal  utter- 
ance, personification,  painting,  and  expressive  music. 

The  distinction  of  Poetical  fiction  from  Imaginative 
Prose  is  obvious  enough,  although  the  bounds  which 
divide  their  departments  are  but  small,  and  consist 
chiefly  in  circumstances  belonging  rather  to  manner 
than  to  matter,  connected  with  Poetry  rather  as  inse- 
parable accidents  than  as  essential  parts.  We  mean 
that  metrical  form  which  is  the  only  visible  sign  distin- 
guishing indifferent  Poetry  from  Prose,  while  it  is  a 
necessary  feature  in  that  of  a  superior  sort;  as  well 
as  those  ornaments  of  figure  and  diction  v^  hich  increase 
the  force  of  metrical  composition,  but  in  Prose  would 
seem  bombastic  and  extravagant. 

Fulgnret  nunc  ierri/icoif  tonitumffne,  metumque 
Jilitcebani  op^rif  Jlammiique  tequadbus  ira*. 

Of  these  we  shall  treat  in  their  place,  as  connected  with 
the  external  parts  of  Poetry,  belonging  as  they  do  to  the 
Art  in  every  branch,  and  distinguisliing  it  from  Roman- 


tic Prose ;  which  in  respect  to  its  matter  and  its  end,  has   ft 
every  feature  in  common  with  Poetry  as  an  inventive  and  v^ 
imitative  Art,  and  admits  mostly  of  the  same  rules  as  a 
test  of  its  excellence. 

It  should  appear  then  that  we  may  define  Poetry  ai  JMh 
an  Art  aiming  at  Moral  and  Intellectual  Pleasure  as  ib  of  A( 
sole  object,  and  promoting  that  Pleasure  throngli  the 
medium  of  metrical  language,  by  the  imitation  of  such 
things  or  evenU  as  affect  the  feelings  and  imaginatian, 
or  by  the  expression  of  the  sensations  which  they  produce. 

Its  origin,  as  inseparably  connected  with  MetrcOkn 
appears  to  us  to  have  arisen  from  causes  intimatdj  ^«i 
allied  with  Human  Nature  even  in  the  rudest  stages  of ''^ 
Society.  It  is  in  public  that  mankind  instinctively  ink 
to  give  vent  to  those  emotions  which  arise  from  comntos 
subjects  of  interest ;  such  as  the  worship  of  the  Deity, 
the  commemoration  of  public  benefactors,  or  of  politial 
events;  a  victory,  or  a  reverse.  In  small  and  nde 
States  contending  for  very  existence,  such  causes  cf 
emotion  would  be  most  intensely  felt.  Every  individBil 
in  an  assembled  crowd  would  seek  to  join  in  the  explo- 
sion of  gratitude  or  deprecation  to  his  IXvinity,  of 
honour  to  his  chieflain,  or  of  defiance  to  the  oommoii 
enemy ;  and  that  in  a  manner  expressive  of  his  sympa- 
thy with  those  around  him.  The  most  discordant  shoot 
bears  thus  as  distinct  a  meaning  as  a  war-cry,  or  tk 
solemn  assent  to  the  supplication  of  the  Priest,  of  wiiidi 
we  have  preserved  a  remnant  in  our  Christian  worahip. 
These  were  probably  the  earliest  modes  in  which  the 
voice,  the  natural  organ  of  emotion,  sovght  to  expreai 
itself  in  a  great  assembly ;  accompanied,  pertnps,  on 
some  occasions  by  such  rough  and  primitive  instramesis 
of  Music  as  were  known  to  earlier  times.  Nodung 
possesses  in  itself  so  imposing  an  effect  on  the  imagina- 
tion as  a  mighty  and  overpowering  sound,  such  aa  thii 
of  thunder  or  a  stormy  sea ;  and  when  expressive  of  tbe 
unanimous  feeling  of  the  Many,  the  Moral  graodeor 
superadded  thereby  renders  it  doubly  animating.  Tte 
observance  of  this  effect,  and  the  improrement  of  tho 
rude  drum  or  horn  into  instruments  harmonising  nidi 
the  natural  modulations  of  the  human  voice,  would  Data- 
rail  y  lead  inventive  spirits  to  devise  some  means  bf 
which  human  and  artificial  sound  could  be  so  blendei 
as  to  express  more  copiously  and  connectedly  theoooi- 
mon  feelings  of  large  assemblies.  It  is  obvious  thit 
this  end  could  not  be  effected  without  something  in  the 
shape  of  Metrical  arrangement,  analogous  to  those  means 
by  which  multitudes  must  learn  to  execute  any  common 
bodily  movement  in  concert,  and  without  confusion,  and 
adapted  to  assist  the  retentive  powers  of  the  Memory 
and  the  ear.  Thus,  probably,  rude  war-cries  and  shoats 
of  victory  were  gradually  blended  into  Triumphal  cho- 
ruses, and  the  Religious  responses  of  the  populace  be- 
came connected  Hymns ;  the  Bard  or  Priest  acting  as  the 
Coryphaeus,  and  regulating  the  voices  of  the  singers  ai 
the  file-leaders  would  arrange  the  march  of  an  army.  Is 
progress  of  time,  the  success  and  popularity  of  these  fint 
rude  invocations  to  Gods  and  Heroes  would  naturalif 
lead  their  composers  to  enlarge  gradually  the  sphere  of 
their  efforts,  according  to  their  different  bents  of  Mini 
The  legends  relative  to  Heroes  of  elder  date,  and  the 
fabled  adventures  and  transmigrations  of  their  Gods^ 
would  afford  a  wide  field  for  the  first  attempts  at  Nar- 
rative Poetry,  to  some  of  this  priv^ileg^d  class ;  otheis  of 
a  more  meditative  turn  would,  like  Orpheus,  embody 
precepts  of  £thics  and  Legislation  in  a  form  adapted  to 
impress  itself  on  the  Memory,  and,  as  it  were,  ooDse- 
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%     crated  by  ju  eonnection  with  Divine  subjects;  white 

rthrtsc  of  a  more  enlhusiaslicand  mysticul  frume  of  Mind 
would  prociaini  throuojh  the  same  medium  the  results  of 
their  ay  juries  and  fancied  inspirations,  to  a  people  pre- 
pared to  listen  and  flatter  them  in  their  bdief  of  Divine 
revelation.  Hence  was  it  in  all  likelihood,  that  the  names 
of  Poet  ami  Prophet  became  synunymous  in  the  Classic 
Lanji^uages,  by  a  sort  of  ancient  prescrifitton.  Nay,  it 
should  seem  that,  even  in  the  worstn'p  of  the  true  God, 

»ihe  same  correspondence  in  Jiame  and  vocation  prevailed, 
if,   as  has  been  conjectured  with  apparent   I  ruth,  the 
Schools  of  the  Hebrew  Prophets  were  Institutions  for 
the  instruction  of  youths  in  the  studies  of  Eloquence  and 
I     Sacred  Poetry,  as  chosen  vessels  upon  some  one  of  whom 
I     the  Divine  gitl  of  Prophecy  might  descend  for  some 
I     special  purpose. 

E  The  Art  of  Songbein^  thus  familiarized  among^  Man- 
^  kind  as  the  expression  of  the  greater  and  more  sublime 
*'  emotions  of  the  Mind,  would  in  process  of  time  be  gra- 
dually applied  to  other  subjects  of  engrossing  interest, 
I  The  love  of  out  Country,  of  fame,  of  woman,  of  kindred, 
of  sylvan  nature,  or  of  manly  sports ;  all  passionate  re-  . 
tros|jects  to  Ihe  past,  or  anticipations  of  the  future  ;  these 
form  the  continual  day-dreams  of  ardent  Minds  when 
not  engaged  in  positive  aclion.  It  is  partly  from  the  de- 
sire to  mark  the  eras  of  Lile  and  Tlmught  formeti  by  such 
feelings  as  these,  and  partly  from  the  shrinking  sensa- 
tJou  with  which  the  extinction  of  that  Life  and  Thought 
is  contemplated,  that  almost  in  every  stage  of  Society, 
Mankittd  have  sought  to  embody  in  as  lasting  a  shape 
as  possible,  the  records  of  their  ruling  emotions*  The 
same  yearning  after  human  sympathy  and  posthumous 
identity  which  prompts  the  shipwrecked  seaman,  or  the 
captive,  to  trace  their  names  on  their  dungeon-wall  or 
solitary  rock,  or  tlie  traveller  to  inscribe  a  record  of  his 
adventures  in  the  mountain  honpke ;  which  even,  uncon- 
iBciously  to  himsehi  impelled  the  misanthrope  Timon  to 
utter  his  last  defiance  to  Mankind  in  his  Epitaph  ; — in- 
spires the  Poet  with  the  desire  to  perpetuate  his  own 
feelings  and  recollections,  and  to  rescue  from  oblivion 
the  name  of  his  frieml,  his  mistress,  or  his  benefactor ; 
blending  as  it  does  with  the  hope  and  stimulus  of  post- 
btimous  fame* 

The  Bridegroom  may  forget  tlie  Bride 

Was  made  hh  wedded  wifi*  yestreen  ; 
Tlifl  Mouarch  may  fofget  the  crown 

That  vn  hh  bead  an  hour  hath  b^n  ; 
Th«  mother  may  forgvt  the  child 

That  Biiiilcit  sae  »wti:tly  on  her  knee ; 
But  ni  remcmlwr  thue,  Glencairn, 

Aud  tt*  th&t  tlmu  bast  done  for  me ! 

Burftu 

Some  of  the  noblest  instances  of  this  tone  of  feeling 
arc  to  be  found  in  tlie  Odes  of  Pindar,  where  the  some- 
what vain-glorious  lone  of  the  Poet  is  redeemed  and 
borne  out  by  the  passionate  desire  of  immortality  which 
breathes  in  every  word,  and  his  manly  confidence  in  the 
dignity  of  an  Art  destined  to  confer  lluxt  immortality  on 
tJie  actions  of  the  Wise,  the  Valiant,  and  the  Just, 

XiV^'*t  JMft^»  «TI«M*t,' 
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In  the  system  of  Heathen  Polytlieism,  also,  there  wad  Festered  hy 
hardly  a  spot  which  h;id  not  its  Local  Genius,  and  scarcely  !{]'*- ***'^^* 
a  Principle  of  Human  Nature  which  was  not  embodied  the  An° 
in  the  imaginary  shape  of  some  one   God  or  Goddess,  cienti. 
Hence  the  pride  felt  in  an  Art  difficult  of  acquirement 
in  its  first  tech njcal  steps,  was  additionally  flattered  by 
the  supposition  of  a  Divine  infiucnce  felt  through  every 
branch  of  it  ;  and  the  ardour  of  composition  (a  feeling  so 
peculiar    that  it   was   honoured  with  a   distinct    name, 
Awtn,  among  the  Welsh  Bards)  was  readily  imagined 
by  the  Heathens  to  arise  from  this  influence.     Thus  the 
invocation  of  the  Muse^   which   nothing  short   of  the 
genius  of  Milton  can  in  modern  limes  make  otherwise 
than  a  trite  and  solemn  farce,  bears  in   lite  mouth  of 
Homer  the  semblance  of  fervour  and  trutli. 

The  early  prevalence  of  Satiric  Poetry,  which  should  Ori|^aof 
seem  at  first  more  congenial  to  periods  of  higher  refine-  ^^^^^^* 
ment,  may  be  traced  according  to  the  records  left  us,  to 
the  natural  rivalry  between  the  professors  of  an  admired 
and  highly  privileged  Art,  a  rivalry  which  in  modern 
times  is  kept  within  Ixjunds  by  public  opinion  and  good 
breeding ;  but  which  in  a  rude  state  of  Society  would 
break  into  open  feud.  Among  the  Welsh  Bards,  who  in 
addition  to  their  national  temperament,  often  combined 
the  character  of  Warrior  with  that  of  Poet  and  Histo- 
rian, it  is  recorded  in  some  instances  to  have  ended  in 
single  combat  and  death.  The  early  Wits  of  Greece, 
such  as  Archilochus,  Hipponax,  and  others  of  the  Iambic 
School,  not  being  bound  by  the  Gothic  law  of  honour, 
seem  to  have  resorted  to  the  more  safe  and  characteristic 
weapon  of  the  pen,  and  in  one  case,  it  is  said,  with 
equally  fatal  efl^ect,*  Nor  were  they  probably  backward 
in  turning  to  more  general  account  a  method  of  annoy- 
ance, whose  efficacy  Ihey  had  proved  on  the  persons  of 
their  rivals. 

Our  preceding  observations  on  the  Origin  of  Poetry 
in  general,  will,  if  correct,  apply  to  the  Epic,  the  Didac- 
tic* the  Elegiac,  and  indeed  to  all  the  leading  branches 
of  the  Art.  Among  the  Greeks,  to  whom  it  is  needless 
to  say  that  we  are  indebted  for  the  most  perfect  early 
specimens  of  all  its  essential  departments,  the  Public 
Games  and  National  institutions  contributed  to  draw 
forth  Poetic  genius  in  every  branch,  more  peculiarly  in 
the  Epic,  Heroic,  and  Lyrical.  It  should  seem  that  the 
public  taste  had  been  to  a  great  degree  developed  in  th«se 
respects,  before  the  Bmma  received  much  improvement  ImpTo?e^' 
from  its  rude  and  primitive  state.  If  the  eurly  records  '"^'^^**** 
which  we  possess  on  this  subject  are  interpreted  by  simple  ^*"°** 
commou  sense,  they  strip  it  of  the  fictitious  importance 
which  some  are  disposed  to  annex  to  it.  From  the 
name  and  history  of  both  its  branches,  we  know  that 
the  prize  given  to  the  successful  candidate  in  the  one 
was  the  most  carrion  of  domestic  animals,  and  that  the 
other  probably  consisted  of  a  string  of  such  local  jests  as 
might  be  more  favourably  received  at  the  joyous  seasons 
of  the  vintage  and  the  harvest-home.  Thespis  himself 
aud    his  contemporaries,  declaiming  from  a  cart,    mid 


# 
• 


K«J  lyii—n,  r,  k. 


Of^p.  carm.  T, 


VOL.  V. 


♦  The  suicide  of  Lycombes  was  impulcd  !o  intniificaiioii  eaiisrd 
by  the  Iambics  t>f  Archilochus,  ¥fh«n  dijappointed  of  the  bund  of 
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painted  with  lees  of  wine,  appear  very  much  on  a  footing 
with  the  itinerant  bnffbons  who  still  exhibit  their  red  and 
party-coloured  visages  on  similar  occasions ;  and  even 
the  second  character,  introduced  by  them  to  complete 
their  interludes,  was  probably  of  no  higher  caste  than 
the  Clown  or  Merryman,  who  is  to  serve  as  the  butt  of 
his  principal's  wit,  and  hardly  on  a  footing  with  Arlequin, 
Jocrisse,  Sganarelle,  and  the  joeulators  by  prescription 
on  the  stage  of  the  modem  Continent  The  lively  pos- 
tures and  gesticulations,  however,  which  are  natural  to 
Southern  people,  and  the  obvious  advantages  of  Dia-> 
logue  and  personification  even  in  their  rudest  form,  must 
soon  have  naturally  suggested  to  ^schylus  and  the  real 
founders  of  Tragedy,  the  possibility  of  applying  success- 
fully such  aids  to  graver  subjects.  Thus  is  it  the  privi- 
lege of  Genius  to  avail  itself  of  materials  at  first  sight 
discordant  with  its  object.    ■ 

It  is  not,  however,  so  much  our  puipose  to  define  or 
minutely  to  descant  on  the  difierent  styles  of  Poetry,  as 
to  state  to  the  best  of  our  power  the  general  Principles 
applicable  to  the  Art  in  all  its  branches,  by  an  adherence 
to  which  its  end  as  a  source  of  intellectual  pleasure  will 
be  obtained. 

That  Fancy  and  Judgment  are  respectively  the 
moving  and  the  regulating  powers  of  the  Poet's  Mind, 
it  is  unnecessary  to  demonstrate.  The  former  strikes 
out  the  material,  or  draws  it  by  a  sort  of  Chemical  attrac- 
tion from  every  source  within  its  ken ;  the  latter  directs 
its  use.  Most  persons,  even  the  most  illiterate,  can 
generally  describe  with  accuracy  and  strong  feeling  any 
thing  which  has  interested  tbemsel^s  individually,  so  as 
to  convey  a  very  lively  impressian  of  it  to  tlie  Minds  of 
others.  Here,  however,  the  powers  of  the  World  in 
general  stop  short  A  man  is  not  a  portrait-painter 
because  he  can  convey  in  person  a  B»re  faithfol  impres- 
sion of  his  own  features  than  can  be  giwn  by  the  pencil 
of  a  Lawrence  or  a  Reynolds.  To  transmit  to  the  Minds 
of  others  a  dear  conception  of  circurastaaces,  and  cha- 
racters foreign  alike  to  the  personal  experience  of  the 
author  and  reader,  to  invest  the  meagre  outlines  of  His- 
tory, and  the  abstract  creations  of  Fable,  with  colouring, 
speech,  and  motion, — to  place  fiuniliar  ideas  in  a  new, 
striking,  and  dignified  point  of  view, — to  give  a  faith- 
ful image  of  some  uncommon  combination  of  passions 
and  motives, — ^to  draw  the  veil  from  before  those  mani- 
festations of  the  real  man,  which  the  restraints  of  So- 
ciety seldom  allow  to  be  witnessed, — this  is  the  privilege 
of  real  genius  alone ;  a  power  only  to  be  matched  by 
that  of  the  fabled  Dervise,  who  could  infuse  his  spirit 
into  dead  matter,  and  personate  the  bearing,  actions, 
and  thoughts  of  its  original  tenant  It  may  be  safely 
asserted  that  this  power,  when  it  once  exists,  implies  a 
facility  in  all  the  less  difficult  attainments  of  the  Art 
Judgment  and  Ex|)erienoe  are  necessary  to  control  its 
exercise,  and  Study  to  enlarge  its  field,  but  they  cannot 
impart  the  facuhy  itself.  It  should  seem  to  consist  in  a 
certain  Metaphysical  instinct,  analogous  to  the  wonder- 
ful powers  of  animals  in  accomplishing  their  own  limited 
objects ;  bearing  the  same  reference  to  the  etiects  of 
Study,  as  the  instinct  of  the  Bee  does  to  the  Science  c€ 
the  Architect,  and  probably  accompanied  by  great  sen- 
sitiveness of  organs  and  feelings,  enabling  the  Poet  to 
conceive  and  retain  simple  impressions  in  the  clearest 
and  liveliest  manner.  This  natural  gift,  if  accompanied 
by  a  meditative  turn  of  Mind,  a  keen  relish  of  the  beau- 
ties of  simple  Nature,  an  acuteness  in  distiiiguishiug 
essential  properties  from  accidental  in  the  Moral  and 


Material  World,  and  an  impartid  spirit  of  eandoor  and  ] 
good  faith  in  entering  into  the  difierent  motives  of  s^ 
Mankind  by  tarns,  is,  as  Air  as  we  can  jw^e,  dwt  wlriA 
constitutes  a  really  great  Poet  es  dtstinct  firom  the  aids 
which  maybe  acquired  by  Stndy  and  Experience.  Honar 
and  Shakspeare  appear  to  have  been  the  persona  nHMl 
distinguished  for  this  gift  of  mother^^t;  the  faitlcr, 
indeed,  in  a  high  and  rennrkable  degree.  How  hs 
soared  from  the  Visible  Worid  to  more  rabtle  and  inan^ 
terial  conceptions,  is  intelligibly  ahadowed  out  in  tm 
passage  firom  his  Works  which  has  been  toooftenqnoldl 
and  repeated  to  need  any  repetition ;  and  in  spite  ef  tie 
day-dreams  of  the  more  mystical  and  fiMKifiil  Crilia^ 
who  would  refine  away  common  sense,  we  eonoeive  ttrt 
there  is  nothing  implied  in  such  a  process  beyond  that 
acute  powers  of  conception  and  intellect  which  we  hnw 
attempted  to  analyse.  It  is  tme  that  there  are 
points  relative  to  the  nature  of  Ifind,  nsd  to  its 
tion  with  Matter,  which  if  fiilly  espbined,  migtift 
a  light  on  the  subject  of  Poetical  gegnns  aad  inve 
Such  are  the  association  of  ideaa,  the  stale  cyf  the  Wti 
during  dreams,  the  recunence,  at  long  intervnls  of  1 
of  particular  trains  of  thought,  bringing  bnck  tli 
form  and  colouring  of  spoto  ibrgolteBv  and 
vividly  for  an  instant  like  a  momenlarf  ffjessa  of  ssfr 
shine  on  a  distant  object  in  a  landscape ;  1 
are  rether  to  be  explained  by  Psyehologisl^  to 
they  have  long  served  as  stumbling  falo^  It  i 
haps  sufficient  for  our  own  purpose  to  asMt  Ik 
is  no  subject  of  Poetry  which  has  not  its  binis  < 
the  passions  of  Mankind,  or  in  the  i  _ 
to  their  different  organs  by  the  visible  and  taigftli 
creation  around  them.  There  nialeriai%  it  b  tme,  «■ 
be  more  various  and  abundant  in  proportion  lo  th 
acuteness  of  different  Minds  and  temperanienit% 
the  same  reason  will  be  handled  with 
of  power  and  selectkm ;  but  in  any  care  tirey  nmt  is- 
main  in  substance  the  same. 

Much  also  of  what  is  called  Poetie  Insfnralion  ss^ 
be  traced  to  the  natural  causes  of  ianiiliarity  and  ne; 
the  acquired  pleasure  superadded  bj  there  to  that  srinsi^ 
from  a  natural  bias  in  favour  of  Uie  subject  adoflrf, 
and  the  facility  which  they  confer  in  the  ezenare  of  tliii 
and  all  other  Arts.  And  without  entering  into  anj 
fanciful  question  as  to  the  supposed  analogies  between 
words  and  things,  it  is  obvious  that  a  greater  deanics 
of  thought  is  both  acquired  and  communicated  by  pcM- 
tice  in  Poclical  diction,  and  study  of  the  indefinable 
shades  between  one  synonyme  and  another,  asswering 
to  the  different  ways  in  which  the  same  thing  may  affect 
the  feelings  and  associations.  On  this  part  of  the  snbjed, 
it  is  our  purpose  to  remaiic,  when  we  treat  of  Dktisn, 
the  importance  of  which  in  Poetry  is  perinps  rendoed 
more  forcible,  by  the  consideration  that  even  in  real  1ft 
and  business,  the  impressions  of  things  depend  on  ths 
most  minute  differences  between  worda.  Tbe  SM^ 
fatal  misunderstandings  and  contests  bane  arises  is 
real  fact,  firom  the  injudicious  use  of  synojnws  in  (b 
discussion  of  points  of  political  jealousy  or  piiwte 
honour.  Much  more  necessary,  therefore,  is  their stodj, 
when  the  impression  of  the  moment  is  the  only  leralt 
sought. 

A  strong  and  vivid  Memory  is  of  necereity  implied  ia 
the  Poetical  temperament  above  described.  PerhajSi 
however,  its  importance  is  felt  in  nothing  more  than  is 
retaining  a  lively  impression  of  those  fedings  of  child- 
hood, which  when  brought  back  to  the  Mind  of  the 
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grown  man,  present,  as  il  were,  a  Fairy  viftta  of  pure 

'  Poetry.  In  childhcxid^when  paftsed  under  circumsittoces 
favourable  to  the  Miud  and  the  Body,  tiic  former  creates 
its  owu  Paradise  In  a  manner  which  has  occasioned  Uie 
beautiful,  thoug;h  somewhat  fanciful,  speculation  of 
Wordsworth,  summed  up  with 

Haaveu  liei  aiouml  us  in  our  inCiuicy^ 

Without  adopting'  the  entire  theory  of  this  amiable  and 
original  author,  it  may  fairly  be  asserted^  that  our  own 
early  recollections,  and  the  formation  of  ideas  in  the  Minds 
of  children  are  not  more  beneath  the  study  of  a  real 
Poet^  than  the  pRicess  of  blowing- air  bubbles  was  incon- 
clusive in  establishing  a  point  in  the  discoveries  of  a  New- 
ton. If  we  could  convey  to  otir  own  imaginations  the  exact 
impressions  formed  in  the  mind  of  a  lively  child,  basking 
in  apparent  idleness  on  a  green  bank  in  June,  amid  the 
hum  of  bees  and  the  song  of  birds,  they  might  be  found 
to  contain  much  of  the  real  substance  of  what  we  admire 
when  expressed  by  Spenser  or  Theocritus.  The  percep- 
tions of  all  outward  objects,  and  the  feelings  immediately 
resulting  from  them,  possess  at  that  age  a  clearness,  a 
strength,  and  a  simplicity,  akin  to  that  mood  in  which 
we  most  readily  resign  otirselves  to  Poetical  illusions ; 
and  the  perfect  leisure  from  more  serious  thoughts  and 
projects  then  enjoyed,  leads  k>  a  hundred  vague  and 
undefinable  musings,  which,  if  they  could  be  caught 
and  treasured  up  for  future  years,  would  form  an  in- 
exhaustible fund  from  which  lo  refresh  the  imagination, 
but  which  are  generally  etTaced  by  the  disciphne  of 
active  or  argument  alive  life, 

Kext,  as  to  the  subjects  properly  adapted  for  the  ex- 
ercise of  the  Poetical  talent.  These,  if  we  may  be 
allowed  somewhat  to  extend  the  definition  of  Aristotle, 
are  exclusively  Human  fortunes,  actions,  and  passions, 
of  a  sort  familiar  to  the  reader  :  as  well  as  those  imagi- 
nary circumstances  bearing  a  recognised  resemblance  lo 
Ihcm,  and  those  Moral  and  Physical  causes  which  in- 
fluence them  immediately.  For  from  sources  directly 
or  indirectly  connected  with  our  own  mental  habits  must 
be  derived,  in  every  case,  the  Pleasure  which  it  is  the 
office  of  Poetry  to  afford.  When  this  Pleasure  is  not 
fell,  the  fault  must  arise  either  firom  the  nature  of  the  sub- 
ject, or  from  the  defective  mode  of  treating  it.  It  is  pro- 
bable that  were  the  highest  powers  of  Poetry  exhausted 
on  such  subjects  as  the  Monkish  dogma  of  the  Imma- 
culate conception,  or  the  demonstration  of  Euclid's 
XLVIIth  Problem,  they  would  fail  in  producing  any 
effect;  for  althongh  both  subjects  have  respectively  in- 
fluenced Human  life  for  Evil  and  Good,  they  possess 
nothing  in  themselves  lo  affect  the  Moral  and  Sensitive 
parts  of  our  natures.  Again,  the  subject  of  the  Universe, 
as  appealing  to  our  liighest  conceptions  of  the  Sublime 
and  Beautiful,  and  our  loftiest  feelings  of  veneration 
and  gratitude,  presents  a  task  to  be  grasped,  like  the 
bow  of  Ulysses,  only  by  a  master  hand  of  the  first  order, 
and  that  with  a  nicety  of  judgment  wliich  genius  does 
not  always  possess.  Milton,  accordingly,  in  the  Hj/mn 
already  quoted,  which  perhaps  may  be  said  to  exceed  all 
Human  Poetry  in  true  grandeur,  has  embodied  all  these 
feelings  and  conceptions  in  comparalivcly  a  few  lines, 
taking  bis  station  like  the  Archangel  between  Heaven 
and  Earth,  above  all  associations  exclusively  Human.  If, 
on  the  contrary,  we  may  guess  from  obscure  tradition, 
it  should  seem  that  the  long  Poem  of  Empedocles  on 
the  same  subject  led  by  its  ill  success  to  bis  suicide, 
probably  because  his  superior  Physical  knowledge  led 


bim  to  loftd  and  mystify  bis  iheme  with  details  fitter  for     Poetry. 
a  Scientific  Work  in  Prose.  ^^m^^-^^ 

Again,  in  the  treatment  of  those  subjects  recognised 
by  our  definition  us  fitted  for  Poetry,  regard  must  be 
had  to  the  influence  of  climate,  habits,  hereditary  asso- 
ciations, and  all  those  circumstances  which  contribute 
to  form  as  it  were  the  mental  idiosyncrasy  of  the  reader* 

The  skill ul  versification  of  Sir  William  Jones  and  Inflttenceof 
other  Oriental  translators  has  been  everted  in  vain  to  Natiotial 
awaken  any  interest  in  the  jugeuious  conceits  and  '**"pe>"a- 
voluptuous  images  which  form  the  essence  of  Persian  ^^^^ 
Poetry,  and  which,  if  we  may  judge  from  their  elFects 
on  a  cultivated  and  imaginative  People,  were  probably 
treated  in  a  masterly  manner  by  their  Bards.  And  even 
the  favourite  legends  of  Classic  autliora,  familiar  as  they 
are  in  most  ca*^es  to  our  early  recollections,  are  in  some 
respects  a  sealed  book.  The  stories  of  Atys,  of  Adonis, 
of  Pen  the  us,  and  the  B  ace  ho?,  which  education  and 
Religious  prejudice  apt>ear  to  have  rendered  fascinating 
and  even  allJecting  subjects  to  the  Greeks,  convey  no  sort 
of  interest  to  a  modern  reader.  How  then,  it  may  be 
asked,  do  we  derive  that  interest  from  sources  appa- 
rently no  less  foreign  to  our  daily  habiU  and  ideas,  and 
as  totally  unconnected  with  our  own  History?  The  an- 
swer is  plain.  The  Argonautic  expedition  exactly  recalls 
the  adventures,  on  field  and  flooil,  of  the  **  mighty  and 
unconcjuered  Goths,"  the  Viktn^r  and  the  Berurkir^ 
who  witii  all  their  ferocity  and  lawlessness,  claim  a  con- 
siderable share  in  our  ancestry.  The  Siege  of  Troy  in 
almost  every  respocl  touches  on  our  chivalrous  associa^ 
tions,  as  well  as  on  the  home-felt  passions  common  to 
every  Agpc  and  climate.  Hector,  Diomede,  Patroclus, 
and  Sarpedon,  in  no  wise  ditler  from  the  true  Knighta 
of  Charlemagne  or  the  Round  Table, 

Sweet  ia  mannerB,  f^ur  in  f&vcmrj 
Mild  in  tt»Qiper,  6«n:«  in  fight 

And  even  Achilles  himself,  both  in  his  faults  and  his 
virtues,  bears  a  strong  likeness  to  the  fiery  and  impe- 
rious Norman  Baron,  or  the  Grandee  of  the  dap  of 
Don  Pclayo.  The  labours  of  Hercules  and  Theseus 
are  precisely  tliose  of  good  Knights-errant,  and  Scyron 
and  Polyphemus  are  in  every  particular  the  discourteous 
Giants  of  a  Fairy  Tale. 

As  lo  the  interest  which  arises  from  Imaginary  Beings,  Interest  in 
imconnected  as  tliey  may  seem  at  first  with  Human  for-  bna^^iiaiy 
tunes  and  feelings,  the  question  is  in  some  degree  *^"'S'v 
answered  already  with  reference  to  Shakspeare,  whose 
forcible  conceptions  of  the  Immaterial,  and  whone  intuitive 
knowledge  of  all  the  links  of  Thought  and  Association, 
are  acknowledged  as  unrivalled.  His  Fairies  were, 
long  before  the  reign  of  Elizabeth,  installed  by  house- 
hold superstition  as  the  Drjads  and  Penates  of  our 
Island  ;  and  even  Ariel  and  Caliban  seem  founded  on 
the  traditionary  conceptions  of  the  friendly  BfowmennA 
the  malignant  Dwrrgar.  Nor  is  it  too  much  to  assert 
that  in  every  instance,  the  Poet,  even  when  launching 
into  the  remotest  flights  of  fancy,  in  order  to  attain  the 
end  of  his  Art,  must  adhere  to  those  subjects  which 
directly  or  indirectly  come  home  to  the  "business  and 
bosoms**  of  his  readers. 

It  must  be  granted  that  the  Pleasure  communicated  How  far'' 
by  Poetry  arises  in  a  subordinate  degree,  but  no  incon-  nwrelmita- 
siderable  one,  from  the  skilful  imitation  of  things  not  ^^^^^g  ^ 
necessarily  interesting  in  themselves.     Hence  the  whole  p^jeiical 
merit  of  the  Art  has  by  some  been  conceived  to  eaiist  in  Pleasuww 
4  Pi 
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the  PrihclpVe  of  correct  imitation  through  the  medium 
of  language  ;  substituting,  as  it  were,  a  part  for  the 
whole.  Imitation  of  any  sort,  indeed,  is  a  Principle 
implanted  in  our  nature  for  the  purposes  of  Social  life, 
and  of  Mental  and  Moral  improvement :  observable  in 
the  earliest  stages  of  infancy,  and  secretly  felt  and  acted 
on  in  all  the  stages  of  Human  life.  Added  to  whidi, 
the  Pleasure  felt  originally  in  an  end  attainable  by  cer- 
tain means,  communicates  itself  by  association  to  those 
means,  whether  they  accomplish  the  end  or  not.  As 
the  Soldier  delights  in  the  sight  and  handling  of  good 
weapons,  the  Student  in  the  very  smell  of  scarce  and 
old  editions,  and  the  Musician  in  dull  and  complicated 
harmonies,  so  will  the  practised  Critic  derive  a  Pleasure 
from  the  mere  skilful  mechanism  of  Poetry,  whether  ap- 
plied or  not  to  a  subject  in  itself  interesting.  Indepen- 
dent of  which,  the  perception  of  a  difficulty  surmounted 
constitutes  a  source  of  pleasure  to  Minds  which  have 
tried  the  same  experiment,  and  can  appreciate  success  in 
it.  Not  that  Poetry  can  be  said  in  this  respect  to  stand 
on  so  advantageous  a  footing  as  Painting,  an  Art 
to  which  it  is  justly  considered  to  bear  a  strong  kindred 
analogy.  For  in  the  latter  case,  the  desire  of  acquisi- 
tion, as  well  as  the  Physical  sense  of  sight,  is  gratified 
by  the  possession  of  a  work  of  Art  agreeable  from  its 
colouring,  and  constituting  an  exclusive  property :  and 
to  represent  even  a  mean  object  with  tolerable  fidelity, 
argues  a  degree  of  skill  attainable  only  by  practice.  But, 
on  the  contrary.  Verse  indifferently  constructed  on  an 
ordinary  subject  is  little  more  than  the  exercise  of  the 
gift  of  Language,  which  we  acquire  in  early  childhood, 
and  differs  but  little  from  the  manner  in  which  a  clown 
would  express  tlie  same  thing  in  his  ordinary  prose':  nor 
can  any  property  exist  in  a  production  which,  if  it  be 
worth  it,  may  be  carried  away  equally  in  the  Minds  of 
all.  As  to  the  mere  imitation  of  sounds,  a  humbler 
department  sometimes  tempting  to  minor  Poets,  no  one 
can  expect  to  vie  in  this  respect  with  the  juggler  or  ven- 
triloquist. 

It  is  perhaps  in  Comic  subjects  that  mere  faithful 
imitation  is  most  successful.  Here  it  is  sufficient  to 
suggest  circumstances  which  appeal  to  those  habits  of  trite 
jocularity  so  characteristic  of  large  and  crowded  societies. 
The  predisposition  to  ridicule  exists  so  strongly  in  Man- 
kind when  assembled  in  large  bodies,  that  a  mere  stupid 
catch-word  has  in  many  instances  unaccountably  made 
the  fortune  of  a  buffoon,  and  the  entertainment  of  a 
whole  metropolis.  Hence  it  is  obvious  how  by  judi- 
cious imitation,  a  Poet  may  in  such  cases  afford  a  mine  of 
higher  amusement,  to  the  Minds  of  those  who  are  pre- 
pared by  every-day  habit  to  catch  at  and  enlarge  upon 
his  slight  allusions.  The  recognition-scene  in  Beppo, 
for  instance,  simply  and  gravely  states  a  series  of  ordi- 
nary facts  and  conversation,  without  any  ostensible  at- 
tempt at  humour,  but  put  in  such  a  manner  as  to  suggest 
the  ludicrous  and  secret  embarrassment  of  all  parties ; 
the  effect  consequently  is  irresistible.  Of  the  same 
description  is  Horace's  inimitable  scene  in  the  Via 
Sacra,  A  simple  story  is  accurately  told,  but  in  such 
a  style  as  to  awaken  the  utmost  degree  of  ludicrous  con- 
tempt for  the  tormentor,  and  of  fretful  sympathy  with 
the  Poet  interrupted  in  his  reverie. 

In  graver  Poetry,  however,  mere  imitation  seldom 
pleases  without  some  merit  or  dignity  inherent  in  the 
subject  itself.  Virgil's  commonest  descriptions  in  the 
Georgics  are  pregnant  either  witli  rural  beauty,  or  with 
those  grand  and  fabulous  allusions  into  which  his  ima- 


giiiation  seems  to  break  loose  on  every  oocasion,  kin-    ] 
dling  as  it  were  with  every  successive  line.  v^ 

0/ii  ardua  cervix 
Argutumque  caput,  S^c. 

TalU  Amycleei  domiiut  PoUucU  kmhcttit 
Cyi/uruSf  et  quorum  Graii  meminire  Poet^f 
Martit  equi  bijuget,  et  magmi  cumtt  jiekUieL 
To/it  ct  iptejubatn  cervice  rffudit  equmd 
Conjugit  adventm  pernix  Satumus,  el  a/turn 
Peiion  hinnitu  fugient  implevit  acuio. 

Admitting,  however,  that  the  mere  skilful  mechaBismxii 
of  Poetry  may  afford  a  source  of  gratificatk>n  in  itadf  gM 
as  an  imitative  Art,  distinct  from  its  subject;  and  pie- "■ 
mising  that  it  always  ought  to  be  studied  as  a  meau^ 
of  giving  due  effect  to  that  subject,  we  will  next  consider 
the  sources  of  higher  Pleasure  which  the  Art  has  in  view. 
These  appear  to  be,  1st,  Sympathy,  either  with  the  Poet  ]  g, 
himself,  as  expressing  a  feeHng  in  his  own  person,  or  tl^.' 
with  the  subject  of  that  feeling  as  described  by  IdoL 
Hence  our  interest  in  descriptions  of  the  difierent  pss* 
sions  to  which  Mankind  are  subject,  on  a  more  particohr 
discussion  of  which  it  is  our  purpose  to  enter  hefeafier. 

2.  The  sense  of  the  Sublime  and  Beautiful.    Hoviif 
this  arises  from  external  objects  creating  either  awe  or  Gm 
pleasure,  has  been  fully  and  luminously  discussed  hj^"^ 
Burke.     The  impressions  caused  by   such  objeds  ai 
simply  described  in  themselves,  cannot  be  said  to  bxn 
any  reference  to  the  Passions,  if  in  the  latter  be  implied 
a  desire  or  an  avoidance  of  some  ulterior  resatt.  When* 
however,  blended  in  a  Story,  they  may  excite  sympathy 
by  their  connection  with  the  feelings  and  ibitunes  of  the 
persons  experiencing  their  influence,  as  well  as  awake 
their  own  peculiar  and  independent  effect,  thus  exciting 
both  the  Passions  and  the  Imagination. 

It  may  be  doubted  whether  in  all  cases  Fear,  or  at 
least  the  pleasurable  modification  of  it,  whi^h  constitatci 
the  sense  of  the  Sublime  in  Burke's  acceptation,  be  a 
necessary  ingredient.  For  instance,  nothing  can  be 
a  more  sublime  object  than  the  Sun  in  a  Spring  morn- 
ing, awakening  all  the  powers  of  vegetation,  and  the 
hopes  and  exertions  of  countless  millions  of  animated 
Beings  ;  or  than  the  Nile  in  full  flood,  enriching  whole 
Nations  by  its  overflow  :  both  of  them  destined  to  M 
till  the  commencement  of  Eternity,  as  the  mighty  agenli 
of  the  Author  of  all  Good.  In  these  instances,  the  ad- 
miration felt  is  both  Physical,  in  reference  to  the  power 
displayed  on  so  stupendous  a  scale,  and  Moral,  in  the 
contemplation  of  the  beneficence  of  purpose;  but  Fear 
has  no  share  in  the  impression  produced  by  such  objecb. 
On  the  contrary,  when  we  behold  a  Thunderstorm,  a 
Cataract,  or  a  Comet,  the  impression  of  the  Sublime 
which  such  objects  create  may  be  defined  as  Awe,  rather 
than  Admiration.  These  feelings,  therefore,  may  be 
considered  as  different  varieties  of  the  effect  pioducedoB 
the  Mind  by  the  demonstrationof  vast  power,  or  in  other 
words,  the  sense  of  the  Sublime. 

Admiration,  as  applied  thus  to  Physical  objects,  will 
generally  be  found  to  imply  some  sense  of  the  Beauttfid, 
as  well  as  of  the  Sublime.  Analogous  to  this,  or  rather 
perhaps  similar,  is  our  sense  of  the  pure  Moral  Sublime; 
viz,  the  impression  produced  by  great  Human  powers 
of  any  sort,  devoted  to  just  and  beneficent  purposes^ 
The  very  names  of  Alfred,  Timoleon,  or  Washington, 
if  judiciously  introduced  in  Poetry,  bring  with  them  a 
thousand  visions  of  Moral  Beauty  and  Power,  which 
never  can  pall  on  the  Imagination  of  Mankind.  On 
the  contrary,  the  contemplation  of  such  characters  as 
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y,  Al^xandclr,  AUila,  or  Kapoleonj  excites  a  feeling  of  a 
^  dilTeretit  sort,  but  equaHy  (illied  to  the  Sublime.  Here, 
■  as  itt  the  instance  of  a  Storm  or  mi  Earthquake,  the 
I  sensation  of  awe  accompanies  the  demonstration  of 
I  great  power  employed  for  evil  purposes,  on  axi  immense 
I       scale. 

I  It  is  needless  to  show  how  subjects  ihys  powerfully 

I  affecting-  the  Imagination  through  the  medium  of  mere 
I      perception  or  narrative,  may  become  the  most  successful 

materials  of  the  Poet's  Art, 
^'  There  remains  a  third  source  of  Poetical  Pleasure^  dia^ 
tingiiishable,  as  it  appears  to  us,  from  the  other  two, 
thouiT^h  necessarily  connected  with  the  developeraent  of 
the  Passions,  and  in  a  certain  sense  to  be  called  Sympa- 
thy. To  deduce  the  feeling  to  which  we  allude,  from 
its  component  Principles,  we  may  premise,  that  notliing 
more  essentially  distinguishes  the  cultivated  man  from 
the  Savage,  than  that  active  instinct  which  impels  the 
former  to  seek  for  its  own  sake,  and  without  any  reference 
to  the  calls  of  necessity  or  vanity,  active  mental  and 
bodily  emplo3'^ment,  accompanied  by  a  certain  pleasur- 
able degree  of  novelty  and  vicissitude.  This  Agitative 
Principle,  combined  as  it  may  accidentally  be  with  vanity, 
or  the  desire  of  usefulness,  or  many  other  motives  either 
praise  wo  rttiy  or  otherwise,  is  obviously  implanted  in 
Mftiikind  in  order  to  keep  their  natural  povvei-s  from  stag- 
nating lii  a  state  of  ease  and  comjieteuce,  and  to  act  as  a 
cooperative  and  sustaining  mainspring  to  the  Mind  and 
Body  in  the  pursuit  of  worthy  or  grcaf  projects  not  to  l>e 
accomphshcd  without  obstacle.  This,  or  the  highest 
modifieation  of  it,  should  seem  to  be  implied  by  Aristotle 
in  the  cj't>i7em  V*'X5*^  *^"''"*  «^€ti}i\  which  he  defines  as 
perfect  happitiess.  The  uses,  as  well  as  abuses,  of  this 
powerful  mental  engine,  may  be  traced  on  diilercnt 
scales  in  public  and  private  life,  according  to  the  dif- 
ferent capacity  of  men's  Minds,  the  inlenyeness  of  their 
Passions,  or  the  scale  of  their  opportunities.  The  same 
motives  which  led  Pyrrhus,  already  a  prosperous  Mo* 
narch,  to  sacrifice  his  ease  and  risk  his  Crown  in  perpe- 
tual war,  impel  the  man  of  leisure  and  competence  to 
a  ruinous  Election,  or  stimulate  persons  still  inferior  in 
the  mental  scale,  to  the  more  trifling  devotion  to 
field  sports  and  games  of  skill,  or  those  petty  col- 
lisions which  afford  Ihem  the  sense  of  active  existence 
of  a  certain  sort.  Again,  when  the  powers  necessary  for 
even  such  pursuits  as  these  are  wanting,  a  passive  ex- 
citement is  sought  in  petty  gambling,  prize-fights,  exe- 
cutions, or  the  exercise  of  every-day  gossip  and  curiosity : 
the  mental  mainspring  working  as  it  were  by  proxy, 
rather  than  not  work  at  alk  From  this  source,  rather 
than  from  tlie  ill-natured  pleasure  which  Rochefoucault 
and  some  others  have  cynically  asserted  Mankind  to 
derive  from  tlie  misfuriunes  even  of  their  friends,  arises 
the  inquisitive  interest  with  which  men  listen  to  and  pro- 
pagate bad  news,  as  some  animals  instinctively  6ock 
round  a  wounded  individual  of  their  own  species.  It 
may  seem  that  Providence  inteuded  this  agitative  and  In- 
quisitive feeling  as  a  call  of  our  Intellectual  nature  pre- 
liminary to  the  pity  whic!i  arises  in  the  Sensitive  part 
from  a  near  view  of  the  particulars  of  the  case,  since  it 
undoubtedly  is  more  often  accompanied  by  general  good 
will,  and  even  a  depire  to  relieve,  than  by  any  malevo- 
lent satisfaction.  It  may  be  called  the  Sympathy  of  the 
Understanding,  as  Pity  is  that  of  the  Heart;  placing  us 
-  in  the  sulTercr's  situation,  and  speculating  actively  on 
I  what  his  feelings  and  conduct  are  likely  to  be.  And  in 
I    cases  of  unexpected  good  fortune  to  others,  when  no 


envy  interferes,  it  is  equally  on  the  alert  tn  a  manner  Poetry, 
exactly  similar,  while,  for  obvious  reasons,  a  permanent  ^•^^s/"^ 
state  either  of  pnraperity  or  adversity  has  no  tendency  to 
call  it  forth.  Now  the  interest  taken  in  the  plots  and 
events  of  narrative  Works  of  imagination,  is  exactly  the 
same  with  that  the  origin  of  which  we  have  attempted  to 
explain  in  real  life,  and  its  laws  and  boundaries  are  otfiO 
the  same.  When  the  Hero  is  made  happy  by  the  Poet  or 
Novelist,  further  particulars  are  as  dull  as  a  Tale  of  the 
Golden  Age  would  be  ;  although  it  was  this  very  happi- 
ness which  the  reader  sought  with  a  feeling  like  the 
pleasure  of  contention,  **  wishing  himself  invisible  to 
catch  the  strong  fellow  by  the  leg/*  and  enjoying  the 
stimulus  of  obstacle  and  vicissitude  willmut  any  personal 
troul>le.  It  is  thus  that  those  bad  characters,  whom  in 
real  life  we  should  wish  to  see  swept  from  the  Civilized 
World,  gwc  a  savour  to  Imaginary  narrative,  as  being  a 
necessary  means  of  afibrding  these  obstacles  and  vicis- 
situdes, ofdevehiping  the  patience,  courage,  and  integrity 
of  the  real  hero,  and  of  finally  gratifying  our  sense  of 
Moral  justice  in  their  punishment.  Tliey  are  as  it  were 
the  barriers,  the  hillSj  and  the  morasses,  which  obstruct 
us  in  the  intellectual  chase,  and  assist  its  spirit  and  ex- 
citement. Not  to  mention  that  when  on  a  large  and 
powerful  scale,  they  may  operate  as  sources  of  the 
Sublime,  in  exciting  awe  and  terror. 

It  is  to  this  mental  Principle,  if  we  mistake  not,  that 
the  interest  taken  in  the  thread  of  a  Poem  or  a  Story  is 
to  be  referred.  Hence  those  trifling  J^ubordinate  events 
which  forward  the  main  plot,  are  dwelt  upon  wilh  plea- 
sure, as  tending  to  the  developement  of  those  greater 
ones  on  which  the  whole  hinges. 

The  Passions  next  come  under  our  notice,  as  their  Uow  the 
representation  affords  a  source  of  Poetical  Pleasure  Fawionii 
nearly  connected  with,  thougli  distinguishable  from,  the  **«r»'e  wto* 
last  alluded  to.  These,  as  they  exist  in  real  life,  would  p^^ '  ^^ 
be  properly  defined  as  the  involuntary  affections  of  the 
Moral  and  Sejisitive  part  of  our  nature,  as  distinct  from 
the  desires  and  antipathies  of  Animal  sense,  and  from 
the  workings  of  pure  Intellect,  In  conformity  with  the 
clear  and  able  analysis  of  them  introduced  by  Aristotle 
in  his  Trmtise  on  Rhctork\  we  shall  consider  these 
affections  as  either  pains  or  pleasures,  or  mixed  modes 
of  both.  The  Pleasure  imparted  by  a  faithful  represen- 
tation of  tlieni  in  Poetry,  arises  either  from  the  percep- 
tion of  the  writer*s  imitative  and  creative  Art,  as  applied 
to  life  and  manners,  or  from  the  manner  in  which  their 
results  promise  to  affect  the  progress  of  the  narrative,  or 
thirdly,  from  the  Sympathy  which  we  are  made  to  feel 
with  the  fictitious  pei-sonages  to  whom  they  are  attri- 
buted; oragiiin,  from  the  admiration  excited  by  the  pic- 
tures of  Moral  Beauty  and  Sublimity  which  the  nobler 
branch  of  Passions  present.  It  is  almost  needless  to 
demonstrate,  that  tlie  natural  sense  of  the  Sublime  and 
Beautiful  is  not  confined  to  merely  Physical  objects,  and 
that  when  exercised  on  w^orthy  objects  of  contempla- 
tion in  the  Moral  worlds  it  affords  a  pleasure  of  the 
most  exalted  kind,  as  well  as  an  intenial  proof  of  our 
Divine  origin. 

It  is  our  purpose,  however,  to  consider  the  various 
Passions  principally  with  reference  to  the  Sympathy  which 
it  is  the  Poet*s  object  in  most  cases  to  create  with  their 
fictitious  portraitures.  The  nature  of  this  Sympathy,  as 
felt  in  real  life,  has  already  been  discussed  in  a  masterly 
manner  by  Adam  Smith,  in  his  Treatise  on  Moral  Sen* 
(imatts.  It  is  there  shown  that  it  consists  in  the  impres- 
sion of  the  pain  or  pleasure  of  another,  conveyed  by  the 
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XNit^.  Ima^naiUm  to  the  Soul,  or  sensitive  part  of  the  Mind, 
%—  y^^  and  impressed  with  more  or  less  >ividne8s,  sccording  to 
oar  degree  of  approbation  arising  from  the  justness  of 
the  cause,  and  the  due  proportion  which  the  effect,  as 
expressed  by  the  conduct  of  the  person  with  whom  we 
sympathiic,  appears  im  our  eyes  to  bear  to  that  cause. 

It  is  needless  to  remark  that  the  Sympathy  thus  felt 
with  those  persons  with  whom  we  meet  in  real  life,  is  m 
every  respect  precisely  the  same  with  that  which  the  Poet 
creates  in  fitvoiar  of  imaginary  characters.  We  will  ncMr 
proceed  to  consider  the  difiereut  Passions  as  the  sourots 
of  it ;  as  well  as  to  separate  from  them  those  affections 
or  habits  of  the  Mind,  which  are  often  inaccurately  ia- 
duded  under  one  common  name. 
Gen«nlDe-  |f  ^^  conceive  the  term  Pamion  aright,  it  implies 
neither  a  permanent  habit  of  any  sort,  nor  a  conviction 
of  the  Understanding ;  bat  rather  an  afiection  of  the 
Heart,  or  sensitive  part  of  the  Soal,  arising  from  a  spe- 
cific reason,  and  generally  pursuing  a  specific  end. 
Thus  Anger  arises  from  the  perception  of  some  parti- 
cular injury,  and  seeks  some  particular  retribution ;  Pity 
is  produced  by  the  contemplation  of  a  specific  calamity, 
which  it  impels  us  to  relieve,  and  Terror  by  the  show  of 
some  particular  danger  frt>m  which  we  instinctively  fly. 
On  the  contrary,  Hope  may  rather  be  considered  as  a  plear 
surable  affection  of  the  Intellect,  than  of  the  Feelings ; 
Friendship,  Ambition,  and  Melancholy,  rather  as  habits 
predisposing  us  to  the  constant  influence  of  certain 
kindred  Passions,  than  as  Passions  in  themselves ;  and 
the  directly  opposite  feelings  of  Scorn  and  Admiration, 
as  the  verdict  of  our  Moral  and  Thinking  nature,  jus- 
tifying the  exercise  of  the  feelings  by  which  they  are 
accompanied  almost  inseparably.  As  to  Laughter, 
though  an  involuntary  and  generally  pleasant  affectkm 
of  the  leelings,  and  arising  always  from  a  specific  cause, 
it  certainly  cannot  be  styled  a  Passkm,  and  in  fact  has 
hitherto  so  completely  baffled  definition,  that  we  shall 
not  attempt  the  task.  It  may  be  perhaps  styled  a  titil- 
lation  of  the  Understanding,  excited  by  any  unexpected 
incongruity,  as  a  cough  or  a  sneeze  is  caused  by  an 
obstruction  of  the  bodily  organs :  and  neither  of  neces- 
sity implying  Scorn,  Pleasure,  or  any  other  distinct  pur- 
pose. Although,  as  we  have  stated,  it  be  in  most  cases 
pleasurable,  it  has  no  reference  to  any  thing  which  we 
covet  as  a  good,  or  avoid  as  an  evil,  joy  and  Sorrow 
may  rather  be  considered  as  pfeneral  characteristics  be- 
longing to  all  the  different  Passions,  and  synonymous  to 
mental  Pain  and  Pleasure,  than  as  Passions  in  themselves. 
In  attempting  a  classification  of  those  affections  more 
properly  included  under  the  name,  it  is  obvious  that  the 
social  and  the  resentful  Passions,  in  the  first  place,  stand 
directly  opposed  to  one  another.  A  general  tendency  to 
both  should  seem  naturally  implanted  in  the  Mind  of 
Man,  so  as  equally  to  balance  his  own  character  and 
interests  with  the  considerations  due  to  others.  Again 
there  is  another  class  of  Passions  founded  on  self-esteem, 
which  may  be  considered  as  cooperating  with  either  one  or 
the  other  of  these  opposite  Principles .  We  mean  Triumph 
and  Emulation,  on  the  one  hand,  and  their  opposites, 
Shame  and  Remorse,  on  the  other.  And  in  fact  so  nearly 
are  the  Passions  of  the  former  class  connected  with  the 
resentful  Passions,  that  in  most  instances  they  originate 
them,  when  frustrated  in  their  gratification ;  while  on  the 
contrary  Shame  and  Remorse  have  an  equal  tendency 
in  restoring  the  due  balance  of  the  social  Passions, 
operating  as  they  do  as  a  corrective  of  selfishness. 
Terror,  and  Love  in  its  mixed  sense,  approach  per- 


Classifica- 
tion of 


haps  moat  nearly  to  merely  Physical  impulaei.  But  IM 
when  the  former  is  felt  for  another  individual,  aad  the  ^^ 
latter  implies  disinterested  good  will,  they  becone  social 
and  generoos  Passkias.  .^Jid  in  general  this  mle  mmj 
be  lidd  down  in  reierenee  to  the  PasaioBB,  that  m  prapa^ 
tion  as  they  are  connected  with  motives  not  merely  sdfiih^ 
io  are  theyfitted  to  excite  the  sympathy  of  the  mulcr,  pro- 
vided they  are  not  disproportioncd  to  their 


Anger  and  Indignation  are  the  oriy  Paaaaoae  of  Ak  laal 
TCsen^ul  sort  adapted  to  areate  any  vprnptAj  wilb  the  ^w 
person  suffering  them;  and  the  femacr  ciriy  aa  it 
approadies  in  any  degree  to  the  quality  of  the  lallv. 
For  however  loosely  thiese  terms  are  cowfoiMided  m  ce» 
mon  conversation.  Anger  is  a  PanioB  porely  seUU^ 
Indignation  is  soeial  and  generous,  inasmodi  aa,  tbaa^ 
impelling  the  Mind  to  precisely  the  narwe  msidmm,  mi 
accompanied  by  the  same  oiitwaBrd  nmrfca,  H 
fiponi  the  sense  of  an  injnry  done  to  othera.  lb  i 
Anger  therefore  touching  and  interesting,  it  mut  he  » 
presented  as  awakened  by  the  sufierer^s  pereeptioa  m 
justice  outraged  in  his  own  person,  and  the  appiebenm 
of  the  loss  d'  honour  in  the  eyes  of  Society  as  judges  oi 
his  actions.  And  in  real  fact,  the  sense  of  setf-honalia- 
tion,  or  of  disgrace  is,  as  is  justly  remained  by  Aristotle^ 
a  stronger  ingredient  in  Anger  than  the  losa  of  asj 
more  tangible  advantage.  Hence  this  KsaioD  li  ifiany 
case  more  creative  of  Sympathy  than  the  lesC  of  those 
which  belong  to  self-love.  To  define  it  more  aocBrately, 
it  seems  a  painful  desire  of  redress,  not  ma^j  generd, 
or  consisting  in  any  misfortune  to  the  real  or  fcaded 
injurer,  but  such  redress  as  shall  exactly  apply  to  the 
point  wherein  the  injury  consists,  and  shall  be  avowedlj 
exacted  by  the  injured  party : 

I  forg'd  the  letter,  fte. 
/hated,  /  despised,  and  1  destroyed. 

Revenge  (as  exemplified  in  the  above  passage  fnm 
the  Drama  to  which  the  Passion  gives  its  name)  is  ia 
reality  only  a  more  prolonged  and  bitter  state  of  Angei; 
soured  by  the  delay  of  the  desired  redress  ;  and  from  its 
calculating  and  insidious  nature,  rather  produdire  d 
detestation  than  of  sympathy.  It  is,  however,  eqnaO} 
personal  in  the  reparation  which  it  seeks,  and  equiDj 
desirous  that  such  reparation  should  be  avowed  aad 
particular.  Accordingly  Zanga  reserves  himself  for  the 
moment  when  his  Revenge  can  not  only  strike  bonie, 
but  speak  out  The  anonymous  and  secret  malice  df 
cowards  proceeds  exactly  from  a  similar  feeling,  deprived 
of  its  full  gratification  by  the  conflicting  motive  d  ictf. 
Such  appear  to  be  the  different  degrees  in  the  scale  of 
resentment.  The  scene  in  the  1st  Book  of  the  J7isd^ 
from  which  we  have  recently  quoted,  contsdns  one  of  the 
noblest  instances  of  the  Passion,  as  dignified  by  circnn- 
stance  and  motive.  The  Anger  of  Achilles  vents  itseV 
on  the  instant  in  an  open  and  gallant  defiance  of  hii 
Suzerain  in  the  plenitude  of  his  power,  without  caknla- 
tion  of  consequences.  Seeing  nothing  but  his  wounded 
honour,  and  spurning  away  the  ostensible  cause  of  the 
quarrel  as  beneath  the  notice  of  a  Chieftaun,  he  proudlj 
anticipates  the  future  shame  and  confusion  of  his  adver- 
sary in  a  taunt  which  evidently  arises  leas  from  vain- 
glory, than  from  the  reaction  of  his  Soul  to  restore  iH 
own  self-esteem. 


p  o'e't  r  y. 


659 


In  Mr,  Ixickhari*s  admirable  translation  of  Legendary 
Spaniih  Ballxids^  a  Work  by  no  means  so  well  known  as 
it  deserves  to  be,  tlie  Passion  of  Indignation  is  placed  in 
its  most  touching  and  ^nerotis  fbrm,  in  the  person  of  Ber- 
nardodel  Carpio,  a  Nationul  hero  in  equal  estimation  with 
the  Cid.  The  warrior  is  described  as  coming  to  the  Court 
of  King  A.lphonso»  whose  life  he  had  saved  at  Ronees- 
valLes,  avowedly  for  the  purpose — "  the  lying  King  to 
beard,*'  with  the  breach  of  his  word  of  honour  in  the 
murder  of  the  County  de  Saldanha^  Bernardo's  father. 
His  demeanour  while  marching  at  the  head  of  his  twenty 
chosen  Knights,  is  marked  by  a  solemn  and  stern  grief, 
which  nothing  but  his  bold  purpose  can  alleviate.  When 
received  with  curses  and  taunts  by  th^  8ll9p«<^ious  King, 
he  answers  hy  a  short  summary  of  his  serrices  and  their 
perfidious  reward ;  and  replies  to  the  menaces  of  Al- 
phonso  by  alyurtng  his  allegiance  sword  in  hand.  We 
will  commence  our  quotation  with  a  pari  of  the  '*  Fu* 
nefa)/'  as  an  introduction  to  the  soene  before  Alpbonso. 

He  stoops  him  oVr  hin  father's  »hroTtd| 

Hia  lips  fialute  the  bier  ; 
He  commiiaes  with  the  cone  aloud 

A^  if  noac  d^  weru  near. 

His  right  hand  cloth  hia  swofd  aaaheatb^ 

Hia  lt!ft  doth  \\\uc)l  liitr  beard ; 
And  while  his  li«gemea  hvld  their  brcathj 

These  wen?  the  words  thty  heard  j 

Go  up;  jPo  up,  ibou  bleascd  ghost 

Into  Sie  arms  of  God  ; 
Go,  fear  not  lest  reTciig«  be  lost. 

When  Carpio' 8  blood  hulh  flow'd ; 

T1i«  st<«l  that  drank  the  blniMl  of  Fraaee, 

Thtt  ana  thy  foe  that  shitilded. 
Stilly  fttlher^tlur&ts  that  burning  Imure, 

And  fitiU  thy  son  caa  wield  it. 


A  curse  upon  thee^  taid  the  King, 

"Who  com'gt  unliid  to  me, 
But  what  Itoid  traitor*!  Uood  should  ipnng, 

Save  traitors  like  to  the«  ? 


TTie  life  of  King  AlphoofO 

I  tav'd  at  RonceRval, 
Your  wQiiU,  Lord  King^  arc  leeoinpeaiM 

Attuadant  for  it  all. 

Tour  hurie  was  dowOf  your  hope  was  flowUf 

I  saw  the  £iiilchion  lihiai*^ 
That  soon  had  dnjnk  your  rt>yiil  blood 

Hiid  I  not  vcntnr  d  tniue. 

But  memory  soon  of  lervicc  dano 

Desert  eth  the  in^^rate, 
And  ye've  thank'd  the  son  fur  life  and  crown 

By  the  father'*  bloody  fate. 


The  King  that  swervcth  from  his  word 
Hath  fftain'd  bin  puq^le  black  ; 

No  Spanish  Lotd  will  draw  the  swonl 
Behind  a  har'a  back ; 

But  noble  vengeance  shall  be  mine. 

An  open  bate  I'll  show  ; 
The  King  bath  injur'd  Cttr|)»o's  liue, 

And  Btrnard  is  his  fov, 

Seicej  ti:ixe  him  \  Wnd  the  King  doth 
Tlitre  uf«  a  thousand  litre, 

Let  his  foul  blood  this  Instant  stream  ; 
What,  cailitTM,  do  ye  fear  ? 

Beizei  sei*e  the  traitor !  but  not  one 

To  TOove  a  finger  ♦lari'th  ; 
Bernardo  dandeth  by  the  throne, 

And  calm  hii  iword  he  bareth. 


He  drew  the  iaulduoa  from  iti  sheatl],  Poetry. 

And  held  it  up  on  high ;  -  j-    — l^ 

And  all  the  hall  waii  still  as  death  i 

Said  Bernard,  Here  am  T, 
And  here's  the  sword  that  owns  no  lotd 

Eacepting  Heaven  and  me  ; 
Fain  wuuki  I  know  who  dares  his  pointy 

King^,  Condej  or  Grandee." 

The  Passion  of  Hatred,  as  Aristotle  has  defined  it  in  H»^*d. 
opposiiiou  to  Anger,  a  deep,  inactive,  settled  desire  of 
evil  or  destructiou  to  a  particular  person,  without  any 
defined  purpose,  or  longing  after  personal  retribution, 
is,  as  we  conceive,  of  very  rare  occurrence  in  real  life. 
In  this  detestable  and.  unmitigated  form,  it  is  plainly 
unsuitcd  to  the  purpose  of  Poetry;  as,  on  the  one  hand 
it  is  totally  repulsive  of  sympathy,  and  on  the  other, 
Jrom  its  quiescent  nature,  can  neither  serve  as  an  active 
engine  for  forwarding  the  plot,  nor  lor  a  means  of 
creating  terror. 

Jealousy  may  be  considered  rather  as  a  miied  Pas-  Je^oufyt 
sion»  although  as  to  its  operation  and  resuUsf  it  classes 
most  nearly  with  the  resentful  class  of  feelings.  Strictly 
speaking,  the  terra  is  capable  of  two  meanings,  inas- 
much as  it  either  implies  the  more  or  less  vague  appre^ 
hension  of  a  mortal  injury  in  Lm'e  or  Ambition,  or  ttie 
sense  of  that  injury  as  having  occurred.  As  relating  to 
Ambition,  it  seklom  can  he  so  treated  as  to  inspire  sym- 
pathy, and  is  employed  rather  as  a  component  in  those 
characters  with  Mhom  the  hero  of  the  story  fias  to  con- 
tend. For  here  its  operation  is  exclusively  selfish.  Not 
so  of  necessity,  where  tlie  cause  of  Jealousy  relates  to 
Love.  It  is  in  the  power  of  the  Poet  to  create  a  strong 
sympathy  for  the  jealous  i>erson,  if  he  describes  him  as 
Othello,  **  of  a  constant,  loving,  uoble  nature  ;*'  his  eyes 
eitber  gradually  opened  to  real  infidelity,  or  blinded,  as 
in  the  case  of  the  Moor,  by  skilful  and  treacherous  machi- 
nations. Here,  and  iu  all  the  iuslances  in  which  this 
branch  of  Jealousy  has  been  rendered  touching,  the 
reader  is  made  to  perceive  that  it  is  not  so  much  the 
object  of  a  sexual  and  selfish  Passion  that  is  regretted 
by  the  hero,  as  the  pain  of  finding  his  unlimited  afieo 
tiott  andcontldence  returned  by  treachery » and  the  Being 
proved  unworthy,  on  whom  he  had  centered  those  feel- 
ings. The  deceit  practised  on  hini  makes  no  ditference 
in  the  reader's  sympathy  with  the  revulsion  experienced 
by  a  generous  mind,  aud  the  sense  of  injustice  naturally 
fell.  But  to  preserve  this  sympathy  unimpaired,  tlie 
Dramatist  has  judiciously  made  not hiug  to  arise  from 
the  active  impulses  of  Othello^s  suspicion,  and  every  thing 
liiom  the  art  of  lago.  SeU^reating  Jealousy  is  totally 
unfit  to  establish  any  interest  for  the  party  by  whom  it 
is  fell;  for  although  in  real  life  it  is  a  common  and 
grievous  calamity,  it  is  confessedly  peculiar  to  weak 
servile  dispositions. 

It  is  diirjcult  to  distinguish  Envy  from  the  branch  o^^^^* 
Jealousy  applicable  to  Ambition  ;  unless  indeed  it  may 
be  said  to  be  more  malignant  as  well  as  more  passive, 
ft&d  lefis  accompanied  by  Hope,  Enterprise,  or  Jlivalrj'i 
a  sort  of  impotent  instinct,  as  it  were,  unconnected  with 
any  definite  project.  It  is  needless  to  say,  that  this  is  a 
feeling  utterly  incapable  of  creating  sympathy  under  any 
circumstances,  and  only  to  he  interwoven  in  those  cha- 
racters destined  to  forward  certain  parts  of  the  under 
plot,  inasmuch  as  it  implies  a  want  of  power  inconsistent 
with  the  energies  of  a  principal  villain. 

The  character  ^\'  those  Passions  to  which  we  have 
hitherto  atl verted  is  decidedly  painful,  although  they  are 
directed   to  the  attainment  of  a  pleasure  more  or  Ic&s 
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vague  or  practicable.  That  of  the  gentler  or  more 
Social  Passions  is,  in  most  instances,  pleasurable ;  and 
in  all,  somewhat  tempered  by  pleasure. 

Love,  in  its  sense  of  ardent  and  disinterested  good-will, 
is  the  noblest  and  the  most  comprehensive  of  all  the 
Social  Passions.  Its  branches  may  be  distinguished 
thus:  Gratitude,  or  Love  occasioned  by  benefits  re- 
ceived. Benevolence,  or  the  good-will  extending  itself 
to  all  creatures  capable  of  pleasure  or  pain ;  and  thirdly, 
Social  Love,  either  of  Country,  parents,  friends,  rela- 
tives, or  mistress.  It  is  obvious  that  many  of  the 
branches  of  Social  Love  may  be  partly  compounded  of 
Gratitude,  or  that  modification  of  it  arising  from  the 
interchange  of  benefits :  and  that  the  Love  of  the  Deity 
consists  in  the  pure  and  overpowering  sense  of  Gratitude 
to  an  incomprehensible  Being  whom  we  only  can  feel 
and  behold  through  the  medium  of  his  benefits. 

Pity  and  Regret  may  be  considered  as  Passions 
equally  Social ;  and  although  rather  modifications  of 
Sorrow  from  causes  connected  with  Benevolence,  Friend- 
ship, or  Natural  affection,  are  in  every  stage  attended 
with  a  certain  generous  and  satisfactory  expansion  of 
the  Mind,  and  in  some  stages,  with  a  feeling  somewhat 
allied  to  pleasure.  We  speak  not  of  Regret  when 
combined  with  Remorse,  in  which  state  it  frequently 
exists,  and  as  such,  is  calculated  to  excite  the  most  pro- 
found sympathy.  Pity  again  may  be  defined  as  rather 
existing  in  the  mind  of  the  reader  when  excited  by  cir- 
cumstances of  sorrow,  than  felt  as  a  sympathy  with  an 
imaginary  personage,  as  in  the  case  of  Anger  or  Terror. 

1  o  resume  the  subject  of  Love,  it  appears  that  no 
branch  of  it  requires  definition  or  distinction,  save  that 
which  in  common  parlance  is  called  by  the  name.  It  is 
clear  how  well  fitted  for  the  purposes  of  Poetry,  and 
how  productive  of  sympathy,  as  well  as  ^bounding  in 
Moral  beauty  and  sublimity,  are  the  varieties  of  Love 
in  a  General  and  Social  sense,  which  are  comprised  under 
Patriotism,  Natural  affection,  Gratitude,  and  Friend- 
ship, and  how  many  of  the  finest  episodes  of  Poetry  are 
founded  on  the  heroism  which  these  naturally  produce. 

With  respect,  however,  to  Sexual  Love,  (there  being 
no  other  precise  term  by  which  to  designate  the  feeling.) 
it  is  plainly  alloyed  more  or  less,  even  in  its  purest 
shape,  with  a  degree  of  selfish  and  animal  desire.  Yet 
since,  as  experience  teaches  us,  none  of  the  higher 
Social  Passions  are  more  influential  in  producing  noble 
and  disinterested  actions,  none  also  are  more  fit  to 
become  dignified  subjects  of  Poetry,  and  to  create  sym- 
pathy, than  that  more  refined  branch  of  it,  which  we 
may  style  the  Spousal  and  Heroic.  Such,  for  instance, 
as  is  exemplified  in  the  touching  episodes  of  Orpheus, 
Ilaemon,  Alcestis,  and  a  thousand  others  of  ancient  and 
modern  invention,  where  the  Passion  is  clothed  with 
all  the  tenderness  which  characterises  the  relation  of  the 
sexes,  and  at  the  same  time  made  triumphant  over 
danger,  death,  and  fate. 

It  was  probably  this  higher  degree  of  the  honest  and 
intelligible  earthly  Passion,  and  not  any  Metaphysical 
vision,  which  the  Ancients  contemplated  under  the 
name  of  Venus  Urania,  or,  as  we  may  fairly  translate  it. 
Heroic  Love:  and,  indeed,  their  experience  in  their 
own  Literature  might  well  warrant  the  distinction. 
The  lowest  form  under  which  the  mere  mundane  Passion 
is  exhibited,  is  in  the  incestuous  and  beastly  episodes  of 
Ovid ;  and  less  disgustingly,  though  more  weakly,  in 
the  whole  mass  of  that  Poetry  which  passes  under  the 
name  of  the  Amative  and  Pastoral.     In  the  latter  style, 


now  happily  exploded,  it  is  easily  perceived  boir  ottarly  ] 
devoid  of  interest  and  sympathy  mere  Love  becoroes,  •« 
when  stripped  of  nobler  accompaniments.  Damon  or 
Strephon,  complaining  of  a  richer  or  more  ooroely  rival, 
and  with  nothing  to  plead  but  the  waste  of  intense 
desire  and  tuneful  wind,  excites  no  higher  species  of 
compassion  than  would  his  favourite  bull,  if  expelled 
from  his  walk  by  some  other  homed  Tarquin  of  the  vil- 
lage ;  for  the  nature  of  the  disappointment  is  precisely 
the  same  in  man  and  beast  Accordingly  the  IViet  findi 
it  a  necessary  part  of  his  practice  to  assist  the  Lover  vritli 
the  always  ready  sympathy  of  Pan  and  the  Dryads,  thft 
leaves,  the  flowers,  and  the  faithful  dog,  and  siuch  other 
frigid  tritenesses. 

The  contrary  extreme  in  style  is  of  modem  growth,  Loii| 
and  apparently  derived  from  those  Troubadoars,  wfao^"* 
were  admitted  as  assessors  in  the  Proven^  Coinrts  of  jj*^ 
Love,  held  gravely  by  Queens  and  Princesses.  The'^ 
deification  of  the  Fair  sex  was  certainly  graced  and 
redeemed  from  much  of  its  absurdity,  by  the  loyal  and 
heroic  actions  to  which  it  appears  at  first  sight  to  baia 
instigated  the  hardy  Barons  and  Chevaliers  of  the  DtA 
Ages ;  bearing,  as  it  does,  a  tinge  of  the  Religiooi 
veneration  in  which  Tacitus  describes  women  to  have 
been  held  by  the  ancient  Germans.  But,  as  in  many 
other  cases  where  the  means  afford  the  real  satisfiKtioa, 
and  the  ostensible  end  is  but  secondary,  so  it  is  pro- 
bable that,  in  many  instances,  the  name  and  sucC/on  of 
a  mistress  was  assumed,  to  justify  the  indolgeiice  of  a 
high-flown  spirit  of  Knight-errantry.  Nothing  there- 
fore could  be  more  cold  and  meagre,  when  ahstracled 
from  the  stirring  legends  of  flood  and  field.  Cross  and 
Crescent,  Paladin  and  Paynim,  than  such  Lore  is 
this.  The  Euphuistic  aud  Metaphysical  School  of 
Amatory  Poets,  who  may  be  said,  perhaps,  to  have  eom- 
menced  with  Petrarch,  and  ended  with  Cowley,  adheicd 
perseveringly  to  the  same  warped  and  absurd  view  of 
the  Passion,  when  the  circumstances  which  dignified  it 
were  past  by.  If  we  may  be  allowed  the  metaphor, 
they  stripped  the  Gothic  Cupid  of  the  Baronial  annosr 
which  had  dignified  his  puny  form,  and  plastered  the 
forked  stick  which  remained,  with  an  ingenious  cost  of 
tinsel,  while  they  mounted  it  on  an  eminence  even  loAier 
than  before.  It  is  needless  to  say,  that  Modem  tastSi 
particularly  as  exemplified  in  our  Popular  Romaneeih 
is  in  this  resi)ect  improved  into  the  right  medium.  The 
style  of  the  Ancients,  and  their  conception  of  Lo?e,  is 
in  general  perhaps  too  nearly  allied  to  the  aensnaJ, 
though  many  instances  to  be  found  in  the  Greek  Poets 
prove  that  they  abounded  with  loflicr  views  of  the  sub- 
ject. Among  those  of  the  Latin  School,  Virgil  perfasps 
stands  alone  in  what  we  may  call  the  mixed  mode.  The 
episode  of  Dido,  though  not  in  every  respect  aooordant 
with  our  notions  of  delicacy,  abounds  in  all  the  higher 
and  more  pathetic  Passions  of  Tragedy.  The  character 
of  the  hero,  as  drawn  from  his  own  unconscioos  nans- 
tive,  appears  to  warrant  her  devotion.  I^ike  Deide- 
mona. 

She  loves  him  for  the  dangers  he  has  past. 

And  the  mulia  viri  virtus^  muUusque  gentU  konot^  b 
judiciously  thrown  in  by  the  Poet  as  the  first  commence- 
ment of  her  Passion. 

The  Works  of  Catullus,  and  others  of  his  class, 
however  abounding  in  Poetical  genius,  display  the 
merely  grosser  part  of  the  sentiment,  and  stand  in  almost 
a  ridiculous  contrast  to  the  Euphuistic  School,  nor  is 
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r-     tberc  much  ajpparent  cliancc  that  either  oftensiv^  ex- 

^  treme  will  again  become  popular  among  cultivated 
JVC  readers.  The  true  medium,  by  the  adoption  of  which 
Uie  Passion  can  be  made  to  awaken  sympathy,  appears 
to  tis  to  consist  in  this.  In  the  first  place,  either  a 
re<|uital|  or  the  fair  chance  of  a  requital,  should  be 
shown,  as  a  su(Bcient  cause  is  necessary  to  warrant 
sympathy  in  the  spectator.  Next,  a  tone  of  warmth  is 
required  to  |^ive  it  life  and  reality  ;  but  ibis,  to  speak 
hy  analogy,  should  \\q  the  vivifying-  warmth  of  the  Sun, 
imparting  \ngour  and  solidity  to  the  oak  which  is  de- 
istined  to  stand  a  thousand  storms,  not  the  gross  kitchen 
"fire  of  Eumaeus,  melting  awuy  the  substance  of  the  hog 
who  roasts  passively  before  it,  nor  the  cold  light  of 
the  Moon,  the  presiding  Genius  of  Metaphysical  and 
fanciful  Love. 

To  resume  the  subject  of  Pity,  a  Passion  which  has 
l>een  pronounced  akin  to  Love,  we  recognise  the  justness 
of  Aristotle's  rule,  that  it  can  only  apply  to  undeserved 
suffering;  for  even  in  those  real  or  imaginary  cases 
where  guilt  is  punished,  the  portion  of  Pity  which  may 
be  ^e\t  proceeds  from  an  involuntary  impression  that  the 
punishment  exceeds  the  demerit.  In  real  life  our  senses 
are  still  more  struck  by  the  sight  of  the  actual  sutTering, 
and  our  sense  of  the  crime  remains  for  the  time  m  abey- 
ance ;  hut  as  this  cannot  be  equally  the  case  in  fiction, 
Pity  can  only  be  created  here  for  objects  more  or  less 
undeserving  of  sorrow. 

The  Pity  of  practical  life  is  so  trequently  alloyed  by 
officiousness,  curiosity,  and  even  by  the  baser  motives  of 
triumph  and  seif-congralulation,  that  it  passes  with 
many  persons  as  the  synonyme  for  Contempt,  and  is 
even  more  deprecated  than  aversion.  Nevertheless, 
when  pure,  it  is  a  sympathy  equally  "  honoured  in  the 
giving  and  receiving/'  even  towards  an  Alfred  or  an 
Aristides.  It  is  heightened  in  reality,  and  of  course  is 
capable  of  being  additionally  heightened  in  fiction,  by 
the  firmness  and  heroism  of  the  parly  under  atfliction, 
as  well  as  by  his  previous  deserts.  CEdipus  at  Colonns, 
though  a  beggar  and  an  outcast,  appears  in  the  bunds 
of  Sophocles  with  much  more  real  pathos  and  dignity, 
weary  of  life,  purified  by  misfortune,  and  viewing  with 
the  steady  eye  of  prophecy  the  destiny  he  has  come  to 
encounter,  than  CEdipus  on  the  throne. 

It  may  be  remarked  also  of  the  Tragedy  bearing 
the  latter  name,  (more  perfect  perhaps  in  its  gradual 
and  concise  developement  than  any  Play,  ancient  or 
modem,)  that  the  attention  of  the  spectator  is  judiciously 
diverted  from  dwelling  too  minutely  on  the  crime  when 
discovered,  by  the  punishment  which  the  guilty,  or 
rather  the  ilUfLvted  parties  instantly  inflict  on  them- 
aelves.  The  self- retribution  exceeds  the  guilt  of  the 
unconscious  crime,  and  at  the  siune  time  argues  a  strong 
sense  of  piety  and  honour  in  those  inflicting  it,  and  thus 
the  full  measure  of  Pity  is  preserved  even  under  circum- 
stances of  a  revolting  nature. 

The  circumstance  of  ignominious  punishment  nnac- 
companied  by  death,  even  when  undeserved,  is  obviously 
unfit  to  create  Poetic  sympathy,  though  nothing  can 
really  be  more  bitter,  and  more  strictly  pitiable.  Bui  this 
no  one  can  apply  in  imagination  to  his  own  case  with- 
out a  feeling  of  shame  and  disgnst;  and  no  one  has 
therefore  learned  to  contemplate  it  as  a  famihar  subject 
of  sympathy.  Wallace,  with  the  fala[  cord  round  his 
neck,  though  in  the  situation  of  the  lowest  criminal,  is  a 
sublime  and  touching  object;  but  had  Wallace  been 
whipped  and    dismissed,    the   putiisliment,   though   a 
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thousand  times  greater  to  a  hero,  would  have  ptecludrfd     Poelr)', 
the  sort  of  Pity  felt  for  a  hero*s  misfortunes,  *^»v^**^ 

Nor  again  ought  pitiable  circumstances  to  be  of  tod 
hopeless  or  horrible  a  sort.  It  should  seem,  that  as  the 
only  pleasure  felt  in  the  exercise  of  compassion  arises 
from  the  alleviation  which  the  spectator  proposes  to 
allbrd,  or  the  reader  foresees,  and  imagines  himself 
affording ;  so  in  either  case,  when  the  misfortune  ex- 
ceeds the  possibility  of  aid,  we  give  it  up  in  despair, 
and  wish  to  divest  our  minds  of  the  impression.  Tlius 
far  of  those  branches  of  misfortune  which  Aristotle  com- 
prises under  the  name  of  to  ^(o/joi^,  are  improper  for  the 
subject  of  Poetry. 

That  Madness  should  be,  as  it  is,  a  powerful  source  Madnpis  ai 
of  pathcjs,  may  seem  inconsistent  with  the  precedinj^  «  «iiljjtict  of 
remarks,  as  well  as  with  the  view  which  we  have  taken,  ^*')^* 
in  accordance  with  Adam  Smith,  of  the  nature  of  Sym- 
pathy. The  difficulty  may  perhaps  be  solved  thus. 
Were  a  faithful  picture  afforded  of  the  ravings  of  an 
incurable  Madman,  alleviated  by  no  lucid  intervals,  and 
varied  by  no  recollections  of  his  former  state,  it  would 
exactly  come  under  the  predicament  of  the  /*tnpo»',  and 
excite  no  interest.  All  Poets  of  judgment,  therefore, 
in  the  treatment  of  this  subject,  have  chosen  those  mixed 
and  common  cases,  in  which  the  patient  retains  suffi- 
cient consciousness  to  lament  over  the  wreck  of  himself, 
and  foresee  the  coming  paroxysm  of  his  disorder ;  or 
where,  in  his  wildest  trenzies,  he  is  sttll  haunted  with 
the  distinct  and  bitter  sense  of  the  exciting  cause.  The 
instances  to  which  we  allude  are  those  of  Lear  and 
Orestes  ;  in  both  of  whom  there  remains  sufficient  of 
sanity  to  enable  the  spectator  to  invest  himself  with  their 
feelings.  And  no  situation  ean  be  productive  of  more 
touching  sympathy,  than  tiiat  of 

Love  watching  madnesn  with  uaalterablc  mkO| 

the  patience  and  devotion  of  such  characters  as  Cordelia, 
Electra,  the  faithful  Py lades,  and  the  noble  Kent ;  their 
painful  recollections  of  what  the  sufferer  was,  their  shud- 
dering perception  of  what  he  is,  and  their  univcaried 
efforts  to  alleviate  his  situation. 

To  afford  the  Passion  of  Pity  its  free  and  natural  Concctitra. 
exercise  in  the  mind  of  the  reader,  it  ought  to  be  con-  ^«"  of  Pity. 
centrated  on  one  object  at  a  time,  and  that  object  should 
be  characterised  in  a  manner  which  may  make  it  familiar 
to  the  imagination.  Otherwise,  as  in  fact  takes  place  In 
real  life,  the  sensation  of  Pity  is  weakened  by  diffusion 
among  a  number  of  individuals.  We  cannot  illustrate 
this  truth  l>eller  tlian  by  employing  the  analogy  of 
Historical  Painting,  in  reference  to  the  different  ways  in 
which  the  Massacre  of  the  Innocents  lias  been  irealed* 
The  majority  of  Painters  have  exhibited  their  powers  of 
grouping  and  contrast  by  encumbering  the  foreground 
with  great  masses  of  figures  in  every  attitude,  which, 
thongij  ihey  undoubtedly  display  the  technical  powers 
of  the  Art,  perplex  the  eye  and  the  Mind,  and  leave 
no  leading  object  of  compassion  for  either  to  rest 
upon.  A  modern  French  Painter,  with  a  juster  con- 
ception of  the  master  feeling  connected  with  this  subject, 
has  thrown  the  tumult  of  pursuit  and  massacre  into  dis- 
tant perspective,  and  directed  the  eye  exclusively  to  a 
young  female  cowering  with  her  infant  under  the  shelter 
of  a  ruined  wall  in  the  fore-ground,  and  listening  with  the 
most  intense  expression  of  horror  to  the  footsteps  of  a 
murderer  who  is  seen  in  the  middle  distance  approaching 
the  very  spot.  To  instance  a  parallel  example  in  the 
Drama,  the  simple  plots  of  Antigone  or  A Iccsti^^  turning 
4q 
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Poetry,     on  the  fate  of  one  touching  character,  create  infinitely 
iM-v*  ^  more  sympathy  than  the  mass  of  incidents  and  calamities 
crowded  together  in  the  Phanissa,  a  Drama  nevertheless 
abounding  in  Tragic  dignity  and  spirit,  and  second  to 
no  extant  Work  of  Euripides.  re    -i 

Bcmt  Regret  naturally  comes  next  in  the  order  of  bocial 

Passions,  as  compounded  equally  of  Love  and  Pity ;  or 
consisting  perhaps  in  the  sense  of  privation  of  an  object 
of  Lovet  a  Social  pain  exactly  in  the  degree  in  which 
Love  is  a  Social  pleasure.     As  iU  nature  is  to  dwell  on 
minute   and   trivial  circumstances   connected   with  its 
object,  great  judgmentis  therefore  required  in  the  Poetical 
selection  of  these,  so  as  not  to  lower  the  dignity  of  the 
Passion  in  preser\'ing  its  natural  tone.     In  the  expres- 
sion of  Regret  also,  as  indeed  of  ever)'  other  Passion,  a 
degree  of  moderation  and  apparent  self-command  should 
be  visible  in  the  real  or  imaginary  mourner ;  and  the 
merits  of  the  dead  should  rather  be  dwelt  on,  than  the 
keenness  of  his  own  grief,  in  order  to  justify  the  cause 
of  it  to  the  reader  and  spectator.     The  ^neid  perhaps 
contains  no  passage  of  greater  Epic  dignity  and  feeling, 
than  that  in  which  .Eneas  bids  a  last  farewell  to  the 
bier  of  Pallas.     In  the  studied  military  pomp  of  the 
whole  ceremonial, 

tolatia  /uctui 
Exigua  ingentitf  misero  ted  dehita  pairif — 

and  in  the  set  and  solemn  invocation  to  the  young  hero's 
shade, 

Salve  tpicmwn  mihi,  nuudme  Paila, 
jEiemumque  Vale^ — 

there  is  a  still  stronger  pathos  than  in  his  first  burst  of 
regret  at  beholding  the  bo«ly.  We  witness  the  deep 
feeling  and  deeper  self-command  of  a  stern  and  sage 
Leader,  repressing  such  acts  and  expressions  of  sorrow 
as  might  unman  him  on  the  brink  of  action,  and  in- 
dulging the  proud  consolation  of  blending  his  youthful 
fiiend  with  the  memory  of  Hector,  Sarpetlon,  and  his 
other  departed  comrades  in  a  hundred  fights. 

To  our  apprehension  indeed,  "  the  tears  of  bearded 
men,"  when  judiciously  introduced,  are  a  more  powerful 
source  of  sympathy  than  those  of  women  and  young 
persons,  to  whose  circumstances  such  expressions  of 
emotion  are  more  suitable.     There  is  a  stronger  con- 
trast, and,  as  it  were,  a  greater  force  fit}m  previous 
compression,  in  the  grief  of  a  stem  and  powerful  mind, 
bursting  forth  in  spite  of  a  degree  of  restraint  propor- 
tioned to  the  magnitude  of  the  cause :  and  in  the  cir- 
cumstances under  which  alone  such  grief  can  appear 
natural,  there  is  usually  nothing  of  the  every-day  sel- 
fishness of  sorrow.     In  the  last  Book  of  the  Iliad,  it  is 
true  Achilles  weeps  as  bitterly  as  a  woman  or  child,  but 
his  tears  are  shed  in  the  solitude  of  his  tent,  and  under 
circumstances  which  redeem  them.     The  hero,  sleepless 
after  the  fatigue  of  gigantic  feats  of  strength  and  daring, 
and  inconsolable  amid  the  applause  and  gratitude  of 
leagued  Nations,  sees  and  feels  nothing  but  the  depth 
of  his  own  abandonment ;  and  (which  .shows  the  highest 
judgment  in  the  Poet)  his  sorrow  arises  not  from  the 
mere  trivial  and  endearing  recollections  of  Social  life, 
but  from  the  thought  of  the  tried  fidelity  of  his  com- 
rade in  danger  and  privation,  and  their  companionship 
in  noble  achievements. 

The  same  train  of  thought  is  admirably  touched  in 
Don  Ferdinand's  Lament  for  his  Brother,  a  smaller  Poem 


by  an  Authoress,  perhaps  unrivalWd  in  giving  n  chiwi-  ^JWj^ 
rous  grace  to  the  tenderer  feelings. 


In  the  dMert,  ia  the  bettle, 

In  the  ocean^empest's  wimlh, 
We  stood  together  tide  by  side, 

One  hope  was  ours,  one  path. 
TTioii  hart  wrapt  me  in  thy  soldiei's  dtM^ 

Thou  hast  fenc'd  me  with  thy  breaat. 
Thou  hast  watch*d  betide  my  couch  of  pain, 

Oh,  braveet  heart,  and  bart  I 

As  Regret  forms  the  basis  of  Elegiac  Poetry,  it  may  Q^ 
be  as  well  to  comprise  in  this  place  the  few  remarks  which  *W^ 
we  are  led  to  make  on  that  branch  of  the  Art-     The 
desire  to  rescue  the  virtues  of  a  friend  from  oblivion  is  so 
powerful  and  natural,  that  it  has  impelled  many  writen 
into  eulogies  destructive  of  the  sympathy  of  the  reader  by 
their  fulsomeness,  however  sincere,  and  out  of  character 
with   the  sacred  repose  of  the  grave.     The  mouraer 
loses  his  character  as  such  by  becoming  an  ambitious 
Orator ;  and  we  safely  leave  him  to  the  ccMisolations  of 
the  sort  of  secondary  egotism  which  he  has  evinced.    If 
any  thing,  on  the  contrary,  be  sure  to  excite  the  sym- 
pathy of  Beings  who  feel  themselves  rolling  along  like 
atoms  in  the  tide  of  eternity,  it  is  a  short  mention,  and 
little  more,  of  name  and  date,  as  the  modest  appeal  from 
the  utter  forgetfulness  of  the  tomb,  in  behalf  of  those 
who  once  lived,  suffered,  and  enjoyed  like  themselves; 
and  if  the  occasion  can  warrant  any  posthumous  praise, 
it  should  be  covertly  implied  in  some  short  and  pithy 
expression  of  deep  grief,   which  never  can  be  out  of 
place.     Lest  we  should  appear  to  confound  the  subjects 
of  Elegy  and  Epitaph,*  be  it  remarked,  that  the  pur- 
pose and  leading  sentiment  of  both  being  in  every  case 
the  same,  the  same  rules,  with  a  very  trifling  latitude, 
apply  to  both.      In  the  expression  of  the  bitter  ^and 
enduring  grief  which   "  sorroweth    without  hope*  in 
contemplating  an  everlasting  separation,  the  Andents, 
to   whom   such  feelings  were    natural,   will  probably 
never  be  excelled.     There  is  a  brevity,  and  a  solemn 
simplicity  in  the  "X/Jiy^Te,  x«^P«/'  the  ''Eheu  UnitajT 
— and  many  of  those  monumental  inscriptions  which 
they   have    left    us,   contrasting   singularly   with  the 
stiff  emblazonries  of  arms,  and  the  enumeration  of  a 
hundred  real  or  imaginary  virtues,  which  perpetuate 
the  bad  and  woridly  taste  of  the  last  two  Centuries,  and 
make  the  memory  of  many  an  obscure  and  respectable 
person  absurd.     If  we  may  be  allowed  a  fanciful  allu- 
sion, it  seems  that  the  tone  of  such  tributes  should  be 
in  keeping  with  the  solemn  devotional  strain  of  the  I^ 
Profundis;  an  appeal,  as  it  were,  from  the  power  of  the 
grave  to  Him  who  saith,  •*  I  am  the  resurrection  and 
the  life."     The   short   and  touching    N.  M.  Jtnpiora 
pacey  or   Orate  pro  animdj  of  foreign  churches,  th« 
simple  text  on  a  village  grave,  breathing  humble  Rc^ 
gious  confidence,  and  the  defaced  effigy  of  the  Crusadtf 
folding  his  hands  in  prayer,  and  as  it  were  bowing  his 
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Conjugi  numquam  tatu  pioraMdm 

Inane  hoc,  tamen  ultimum 
Amorit  contecrat  tettimonium 

3hiritut,  hen  !  auperstet. 

The  above  Epitaph,  inscribed  on  a  plain  marble  tablet  in  a  vilb^ 
church  near  Bath,  is  one  of  the  few  in  which  the  Latin  Language 
has  been  employed  with  the  brief  and  prufousd  pathos  of  ancioft 
sepulchral  inscriptions.  As  a  parallel  inatance  in  Kl^gy»  we  my 
mention  the  well-known  six  lines  consecrated  by  Biiihop  Lovdita 
his  daughter's  memor}-. 
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lied  strength  to  the  Power  that  made  him  ;  all  these, 
ere  III  as  they  may  he  in  iJieir  tmlward  character, 
apfx^nr  to  us  appropnute  symbols  of  the  calm  unearthly 
moorl  whkh  ^ives  tu  Elegy  or  Epitaph  Its  most  powerful 
e fleet  in  a  Christian  Country* 

A  lol'lier  tone  may  be  allowed  in  the  commemoration 
of  those  public  services  which  appeal  tuthe  fi^ratitude  ot 
posterity;  thouf^h  even  here,  the  true  impression  con* 
\eyed  to  the  mind  of  the  passer-by  should  Ik^  the  hope 
that  the  soul  of  the  Patriot*  Hero,  or  Statesman  may 
the  rather  find  rest  in  belmlf  of  the  services  rendered  to 
bis  Country,  and  of  the  greater  temptations  to  which  his 
commanding  situation  has  exposed  hini.  Yet  in  such 
cases  tiie  virtue  of  brevity  is  as  necessary,  though  for 
different  reasons,  as  in  the  memorials  of  private  atlection. 
Not  a  word  was  inscribed  on  the  Colossal  Lion  placed 
upon  the  plain  of  Platiea.  The  same  noble  conception 
w»a  adopted  in  that  cut  out  of  the  solid  rock  in  Svvisser- 
landf  to  tlie  memory  of  the  Cad  SuUsc.\  marked  only 
by  the  shield  of  France,  and  the  inscription 

Hfivetiorumjfdei  ct  virttttL 

A  feeling  exactly  similar  prevails  in  the  Epitaph  at- 
tributed to  Simonides,  on  Leonidas  and  his  three 
hundred  warriors ;  a  soldier-like  distich,  to  which 
invention  and  imaojinalion  could  have  added  nothing 
which  would  not  have  derogated  from  its  Laconic 
dignity. 

Thus  the  mere  name  of  Washington,  Nelson,  or 
Sobteski,  wouM  speak  volumes  to  the  recollections  of 
the  passer-by,  without  the  addition  even  of  a  word  or  a 
date.  Even  the  rouofh  stone  of  Liitzeu*  is  more  eloquent 
than  I  lie  most  elaborate  inscription. 

We  have  now  to  speak  of  those  Passions  which  are 
founded  on  the  sense  of  self-esleem  and  the  reverse,  and 
which  are  connected  with  ttiose  of  the  Social  sort,  as 
cof>perative  with  them,  or  the  contrary. 

Both  Pride  and  Vanity  are  terms  loosely  uscd»  as  im- 
plying either  the  pleasurable  sense  of  self-esteem  resulting 
Irom  a  comparison  of  ourselves  with  others  in  trifling  or 
in  great  things,  or  the  earnest  desire  to  obtain  such  ad- 
vantagtfl  as  may  justify  that  sense  in  tlie  eyes  of  others : 
a  desire  which,  when  seconded  by  action,  assumes  the 
nameof  Ambition ;  and  which,  although  used  in  refer- 
eace  both  to  important  and  to  trivial  objects,  is  usually 
applied  to  the  former*  The  term  Pride  is  also  more 
commonly  used  to  denote  the  calm  consciousness,  well 
or  ill  founded,  of  great  mlvautages,  as  that  of  Vanity 
gppUes  to  smaller  distinctions,  and  a  more  restless  and 
agitative  state  of  mind.  The  former  is  a  defensive^ 
the  latter  an  aggressive  mode  of  selt^^steem.  As,  how- 
ever, it  is  ditficuU  to  draw  the  exact  line  between  the 
two  Passions,  and  as  Ambition  seems  to  denote  a 
permanent  habit  of  the  Mind,  we  may  be  allowed  to 
simplify  the  subject  by  calling  the  general  desire  of 
distinction,  Emulation,  and  the  sense  of  its  gratifica' 
tion.  Triumph.  Neither  of  these  Passions,  though  use- 
ful in  producing  incidents,  and  imparting  a  sort  of 
stage  effect  to  particular  conjunctures  of  the  story,  are 
in  themselves  productive  of  sympathy,  as  being  exclu^ 


•A  rude  bounilAiy-jitoti(*,,  clow  to  which  Gusta?tii  Adolplms  fell, 
js'^iaied  out  witti  religiouji  veneration  by  tbe  peiLMnlry  on  the 
pLmi  of  Lijtaeaj  and  kauMra  by  a  [teculiuf  name. 
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sively    selfish,   and   in  their  nature    apt  to  exceed  the      Poetry, 
bounds  of  moderation,  as  in  Theocritus's  picture  of  the  ^*^*v^*^ 
delighted  clown : 

W^hen  indeed  the  emulation  (s  of  a  dignified  nature, 

and  exerted  in  i^  mi;  manner,  it  may  well  become 

the  object  of  s  but  in  that  case  it  is  not  so 

much  the  feelin^  it^tit  with  uhich  we  sympathize,  as 
those  higher  impulses  which  pijrify,  control,  or  excite 
it ;  as  io  the  single  combats  of  Chivalry,  fought  accord- 
ing to  all  honourable  rules  of  war  and  courtesy,  for  the 
glory  of  Liege  or  Mistress  ;  or  in  the  challenge  tietwecn 
Gtaucus  and  Sarpedon,  the  termination  of  which  furnishes 
so  agreeable  an  episcxle  in  the  Iliad.  A  similar  rule  applies 
to  Triumph.  In  the  I^egend  of  Bernardo  del  Carpio 
already  quoted,  the  hero,  whose  Triumph  is  certainly 
most  complete,  claims  the  sympathy  of  the  reader  as  a 
soil  and  a  warrior,  asserting  the  honour  of  his  dead 
father  and  himself  at  the  risk  of  his  life,  and  branding 
the  ungrateful  Monarch  with  infamy  in  the  face  of  his 
Con  it.  But  here,  again,  the  feeling^s  with  which  our 
sympathy  moves  in  accordance,  are  tlie  sense  of  filial 
devotion  and  of  honourable  resentment,  not  the  mere 
sense  of  Triumph,  which  in  fact  is  obviously  u  secondary 
object  with  the  chieftain  himself 

The  sensation  of  Scorn,  in  its  purest  and  most  un-  Scorn,  of 
mixed  sense,  we  conceive  to  be  more  a  calm  mental  theSatujcal 
impression  than  a  Passion ;  un mingled  as  it  is  with 
any  pleasurable  sense  of  triumph  or  comj>arison,  and  in 
itself  implying  no  ulterior  desire  or  object.  The  most 
complete  instance  of  it  is  embodied  in  Goethe's  wonderful 
conception  of  Mepliistopheles,  the  only  real  and  unmixed 
Evil  Spirit  in  the  History  of  Poetry,  The  Demon 
appears  to  sit  on  a  lofty  and  cold  eminence,  like  the 
Genius  of  a  glacier,  looking  w  ilh  a  freezing  glance  at 
the  Passions  and  projects  of  the  human  atoms  moving 
below  him,  and  **  grinning  a  ghastly  smile"  to  see  their 
bones  whitening  in  the  crevices  of  his  domain.  To 
take  a  more  tamiliar  instance,  the  feeling  with  which 
the  Oji  in  ^^sop*s  Fable  is  supposed  to  regard  the 
emulous  Frog,  is  a  Scorn  the  more  intense,  because 
it  is  indolent  and  impassive,  condescending  to  no  com- 
parison, and  accompanied  neither  by  Resentment  nor 
Triumph. 

The  discriminating  knowledge  and  application  of  true 
Scorn  appears  to  have  been  one  of  the  secrets  of  the 
power  and  dignity  of  the  ancient  Satirists.  On  the 
contrary,  much  of  the  effect  of  more  recent  Sati- 
rical works  is  weakened  by  the  mixture  of  more 
contentious  elements^  The  demonstration  of  the  per- 
sonal feelings  of  Anger,  Jealousy,  an<!  Triumph,  causes 
much  of  ChurchiiFs  powerful  venom  to  recoil  upon 
himself,  or  fall  harmlessly  to  the  ground.  Again,  in 
Lord  Byron's  Satire,  Eiigliah  Bard't  and  ScoU  Hcvivwtrs^ 
the  mortified  and  exasperated  air  which  the  author  can- 
not conceal  in  any  part  of  its  course,  is  the  reverse  of  that 
apparent  sense  of  contemptuous  superiority,  in  which  the 
bitterest  sting  of  Satire  consists.  He  flourishes  a  tiorsc- 
whip,  as  it  were,  furiously  in  the  face  of  the  world,  leap- 
ing and  shouting  at  the  anticipated  success  of  every  hit. 
Instead  of  calling  to  the  reader,  **  Ned,  pry  thee  come  out 
of  that  fat  room,  and  lend  me  a  hand  to  lavjgh  a  little  ;**  he 
cries,  "  Gregory,  stand  by  me,  and  remember  thy  swash- 
ing  blo%v ;"  an  ajipeai  effective  only  when  addressed  to 
a  partisan, 
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Poetry.  The  Dufidad  of  Pope,  on  the  contrary,  Is  marked 
throughout  by  a  careless  consciousness  of  power  exerted 
for  his  own  sport,  like  that  of  a  cat  tormenting  a  mouse, 
which  must  have  been  doubly  galling  to  those  whom  he 
assailed.  He  seems  like  the  very  Genius  of  Scorn  de- 
scending from  his  eminence,  to  relax  himself  with  the 
exercise  of  the  knout,  rather  than  an  angry  mortal,  fight- 
ing his  way  vigorously,  like  Byron,  through  a  crowd ; 
or  like  Churchill,  shovelling  mud  at  all  who  oppose  him. 
In  the  scale  of  those  who  have  succeeded  in  embodying 
the  true  and  genuine  conception  of  the  feeling  in  ques- 
tion, Juvenal  may  be  said  to  represent  the  Penseroso, 
and  Pope  the  Allegro. 

As  adapted,  however,  for  Narrative  and  Dramatic 
purposes.  Scorn  assumes  a  more  mixed  and  active  form, 
and  may  fairly  be  called  a  Passion.  It  is  obvious  that 
the  mere  expression  of  that  calm  impassive  contempt 
wliich  imparts  to  Satire  its  bitterest  sting,  contributes  in 
no  way  to  the  furtherance  of  a  plot ;  and  that  for  this 
purpose  it  must  be  combined  with  action  and  event. 
Nor  can  this  in  any  way  take  place,  excepting  in  the 
shape  of  Anger  or  Indignation  ;  that  is.  Resentment  for 
Scorn  done  to  ourselves  or  to  others.  In  the  overt  acts 
therefore  to  which  these  Passions  are  made  to  give  rise, 
Scorn  may  be  considered  as  the  secondary  emotion, 
whose  expression  by  word  or  deed  tends  to  gratify  the 
leading  one  of  Resentment. 

There  is  perhaps  no  passage  in  Poetry  more  expres- 
sive of  the  most  sovereign  degree  of  resentful  Scorn, 
than  the  reply  of  Angiolina  to  Michael  Steno,  in  the 
J^oge  of  Venice.  Yet  even  here  the  mixture  of  personal 
feeling  in  an  insulted  and  high-minded  woman,  (ex- 
pressed perhaps  rather  too  wordily,)  which  is  necessary 
to  give  a  natural  efiect  to  her  woids,  imparts  a  quality 
to  the  Passion  in  question  very  distinct  from  that  of  the 
pure  Contempt  which  it  has  been  our  study  to  point  out 
as  the  essence  of  Satire.  Admhration,  which  in  different 
ways  is  the  converse  both  of  self-esteem  and  of  Scorn,  is, 
as  we  have  stated,  rather  in  its  general  sense  an  affection 
of  the  Understanding  than  of  the  heart ;  inasmuch  as  it 
may  arise  from  the  contemplation  of  any  wonderful 
scientific  or  mechanical  work,  or  even  any  remarkable 
feat  of  strength  and  agility,  the  success  of  which  may 
not  interest  us.  As  a  source  of  Poetical  pleasure,  it 
resolves  itself  either  into  the  sense  of  the  Physical  and 
Moral  sublime  of  which  we  have  treated,  or  into  the 
Social  Passion  of  disinterested  Gratitude  excited  in  some 
one  or  more  imaginary  personages  by  the  great  and 
worthy  deeds  of  another.  In  the  latter  form,  though 
eminently  fitted  to  excite  the  sympathy  of  the  reader,  it 
addresses  itself  directly  to  his  Mind  without  requiring 
the  medium  of  any  character  with  whom  to  sympathize, 
and  without  alteration  of  its  quality.  Though  one  of 
the  most  exalted  of  the  Social  Passions,  it  is  that  which 
has  least  to  do  with  the  conduct  and  developement  of  a 
Narrative  Poem,  being  rather  known  as  a  final  effect 
than  as  a  cause.  • 

Shame  and       Shame  and  Remorse,  though  in  their  nature  resulting 
Remorse,     from  culpable  or  humiliating  circumstances,  are  in  them- 
selves Passions  more  indicative  of  the  Social  and  Moral 
nature  of  Man,  than  tliosc  to  which  they  stand  opposed 
as   negations   of   self-esteem ;    and    when    judiciously 
i  treated,   excite   a   more    complete    sympathy.      While 

Emulation  and  Triumph  are  founded  in  selfishness, 
these,  on  the  contrary,  are  the  results  of  the  operation  of 
conscience.  Though  in  many  cases  they  are  combined, 
and  very  similar  in  their  workings,  Remorse  may  be 


defined  as  a  pain  more  approaching  to  Pity,  and  accom-  : 
panied  with  the  desire  of  reparation  to  an  individual ;  ^ 
while  Shame,  on  the  contrary,  is  the  painful  aenae  of 
that  which  has  forfeited  the  esteem  of  ourselves,  or  of  the 
World  in  general ;  as  exemplified  by  the  respective  feel- 
ings of  Alexander  on  the  murder  of  Clytus,  and  of  the 
survivor  of  the  three  hundred  Spartans,  when  devoting 
himself  at  Plateea.  Both  these  are  instances  of  the  self* 
reproach  of  noble  minds,  operating  from  difierent  causes, 
and  equally  productive  in  both  cases  of  sympathy.  And 
Shame  may  be  said  to  mingle  itself  with  Remorse  in 
the  degree  in  which  the  individual  has  forfeited  his  mX- 
esteem  by  the  act  of  injury  in  question. 

In  the  motto  prefixed  to  Coleridge's  Drama  of 
Remorse,  the  Poet  defines  clearly  that  which  we  eni* 
sider  as  the  only  true  form  of  the  Passion,  while  at 
the  same  time  he  assumes  as  the  basis  of  his  plot  a 
feeling  more  allied  to  the  intolerable  sense  of  Shame  ii 
a  haughty  spirit,  gpradually  exasperated  into  resentinoil 
against  the  innocent  cause  of  that  Shame.  The  cha- 
racter of  Ordonio,  though  powerfully  drawn,  is  perhaps 
too  bold  an  attempt  to  embody  an  anomaly  in  Haman 
Nature,  such  as  rarely  occurs,  and  from  its  uncommM. 
and  antisocial  tendency,  the  object  of  no  sympathy. 

We  may  contrast  with  this  false  Remorse  the  matnti 
self-abasement  of  two  honourable  minds,  which  it  rm> 
dered  so  touching  in  the  reconciliation  of  Fiem  and 
Jaffier  upon  the  scaffold  ;  the  one  humbled  to  tiie  dnrt 
by  the  sense  of  his  former  treachery,  the  other  hannted 
in  his  last  moments  by  the  self-recoiling  Shame  of  ^'  the 
filthy  blow  his  Passion  dealt,"  and  anxious  not  only  to 
testify  his  own  forgiveness,  but  to  soothe  his  fnond'i 
sense  of  personal  indignity.  The  sympathy  of  the 
spectator  is  here  of  a  higher  nature,  knowing  them  both 
as  men  of  haughty  spirits,  from  whom  neither  Fear  nor 
selfish  feeling  could  have  extorted  one  word  of  depnsea- 
tion. 

Though  deep  Remorse  may  evince  itself  in  a  general 
ferocity  and  recklessness  of  character,  (and  so  far  the 
character  of  Ordonio  seems  natural,)  we  still  doubt 
whether  it  be  consistent  with  ill-will  towards  the  injuitd 
person.  In  fact,  the  vulgar  dogma  that  men  hate  those 
whom  they  have  injured,  applies  to  morbid  Pride,  or  the 
abject  Fear  of  retaliation,  and  not  to  the  sense  of  Remone^ 
in  its  proper  meaning.  It  may  even  be  doubted  whether 
in  all  real  cases,  Remorse  does  not  mingle  with  regret 
for  the  dead,  suggesting  all  forgotten  instances  of  slight 
omissions  or  unkindness.  And  in  the  grief  of  Admetni^ 
Orpheus,  or  Achilles,  as  the  subjects  of  ancient  frble, 
there  is  blended  a  strong  tinge  of  this  self-reproaching 
Passion,  arising  from  causes  distinct  enough  to  jnsdfr 
it,  yet  not  sulBciently  culpable  to  abate  the  readers 
sympathy.  Thus  also  the  allusion  to  the  death  of  Mijor 
Howard,  in  Childe  Harold,  derives  a  greater  g^raoe  w 
pathos  from  the  slight  glance  at  a  repented  family  feud: 

Yet  one  I  would  select  from  that  proud  throng, 

Partly  because  they  bicud  me  with  his  line, 
j4nd  purlly  that  I  did  hit  nre  tome  terom^f 
And  partly  that  bright  names  will  hallow  song.  *! 

We  have  dwelt  more  largely  on  the  causes  and  the 
operation  of  the  different  Passions,  as  wrell  as  on  their 
distinctive  marks,  because,  either  as  felt  or  acted  npoo, 
they  contain  the  History  of  Human  existence,  andof  tU 
the  causes  which  influence  it  for  good  and  evil,  as  wellas 
the  substance  of  all  the  genuine  materials  for  Poetry. 
For  without  Human  Action  and  Passion,  the  con  temple^ 
tion  of  the  most  sublime  and  beautiful  Physical  objects 
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soon  gn*ows  tedious  and  wninterestinp: ;  or  rather  their 
influence  is  only  felt  ttirougli  the  mediym  of  the  pain  or 
pleasure  which  forms  the  basis  of  Human  Passions* 
Miltou's  description  of  Paradise  derives  ils  principal 
charm  from  the  tenancy  of  otir  first  parents,  in  company 
with  whom,  as  it  were,  the  reader  expatiates  over  its 

hill  anil  vnlley,  faUfitAio  Atitl  fttth  ih&de| 
Mailo  vocal  by  their  iODg. 

The  mogTiiflccnt  picture  of  a  storm  which  ocfiirs  in 
the  Georges,  addresses  itself  to  the  Imagination  as  con- 
nected with  the  awe  and  peril  of  Ma n»  and  the  ven^^oance 
of  the  fabled  Jupiter ;  without  which  vivifying'  circum- 
stances, all  else  wonld,  in  fact,  be  on  a  fooling^  with  the 
phenomena  of  an  uninhabited  planet. 

Ip»e  Paler f  media  niinborum  in  nocte^  corutcd 
Fulmitm  motitur  dejrtni,  quo  majrima  motu 
Term  tremit ;  fug  frt  f tree  ^  et  morlniia  cor  da 
Per  gent  ft  humiltt  gtravii  pawr  ;  i/fe  Jtagrattti 
Aut  Aiho^  aut  RkodofteHf  aui  aita  Certtunia  teio 
Dejicit ;  tnffeminant  Antlri^  et  dmnnximut  imbtr  $ 
Nttnc  netnora  ingenti  tetttOj  nunc  iittora  ptangunt* 

We  have  already  enumerated  the  three  ways  in  which 
Ihe  Passions  become  the  sonrces  of  Poetical  pleasure; 
either  as  productive  of  sympathy  in  the  reader,  or  as  a 
source  of  Moral  gfrandetir»  or,  thirdly,  as  fnrmshing,  by 
their  effects,  those  vicissitudes  and  obstructions  in  the 
course  of  the  plot,  which  when  overcome,  give  a  greater 
3wst  to  oiir  st^nse  of  Poetical  justice,  and  which  our 
Imagination  delights  to  triumph  over  by  anticipation. 
It  is  needless  to  enlarge  on  the  union  of  Sensibility  and 
Invention,  of  Moral  tact  and  Metaphysical  accuracy, 
which  is  required  to  exhibit  on  an  extensfive  scale,  the 
reciprocal  workings  of  these  main-springs  of  the  Human 
Mind,  balanced  and  selected  in  such  a  manner  as  to  form 
a  grand  and  harmonious  whole,  winch  may  impress 
itself  on  the  Imagination  with  the  force  of  reality. 
Hence  the  rare  attainment  of  excellence  in  the  Epic  or 
Tragic  styles  of  Poetry. 

The  expression  of  one  or  two  insulated  Passions  has 
oAen  been  successfully  embodied  in  shorter  pieces,  where 
the  Poet  has  copied  faithfully  the  prevailing  mood  of  his 
own  Mind;  but  this  faculty,  compared  with  the  master- 
power  to  which  we  have  alluded,  is  as  the  operations  of  a 
small  detached  force,  as  contrasted  with  the  combinations 
of  an  extensive  campaign,  or  the  melody  of  a  single 
instrument  in  comparison  with  the  perfect  and  wen- 
arranged  harmony  of  a  whole  orchestra. 

We  have  endeavoured  to  trace  a  few  main  lines  of 
separation  and  distinction  in  a  field  which  is  nearly 
boundless,  comprising, as  it  docs,  the  sum  and  snbslanee 
of  all  which  gives  Poetry  its  true  vivifying  spirit.  The  most 
leading  of  these  differences  appears  to  he  between  the 
selfish  and  the  Social  Passions,  as  repelling  or  exciting 
the  sympathy  of  the  reader  and  spectator  in  the  pro- 
portion  in  which  the  Principle  of  self  predtiminates  oris 
forgotten ;  and  as  usually  tending  to  produce  evil  or 
good,  according  to  lliat  proportion,  though  not  univer- 
»aliy  so.  Thus,  as  a  general  nde.  Envy  is  a  more 
mischievous  Passion  to  Society  than  Anger  arising  from 
a  justifiable  cause.  But  the  latter,  even  when  its  con- 
sequences are  dangerous  or  pernicious,  is  calculated  to 
excite  some  degree  of  the  sympathy  which  the  former, 
though  powerless  and  suppressed,  cannot  command  ;  the 
one  being  totally  selfish,  the  other  so  far  social  as  it  is 
founded  on  the  supposed  loss  of  the  esteem  of  our 
fellow- men.  Thus  also  Ambition,  when  confinetl  to 
tlie  selfish  desire  of  aggrandizemeiit»  excites  no  sym- 


pathy ;  when  felt,  Sks  by  the  Olympic  athletes,  in  the 
character  of  sons,  lovers,  or  townsmen,  it  assumes  a 
shape  modified  by  olher  generous  and  Social  Passions, 
and  therefore  highly  interesting;  though  in  the  firbt 
instance,  Society  may  reap  practical  good,  and  in  the 
latter,  contusions  and  deaths  may  be  the  only  result. 

It  is  hardly  necessary  to  remark,  that  whether  the 
Passion  described  be  of  the  interesting  or  the  repulsive 
sort,  it  must  be  in  a  manner  toned  down  to  that  level 
which  may  meet  the  perceptions  of  readers  in  general, 
and  preserve  the  laws  of  unity  and  keeping  in  the 
imagiujiry  character  to  which  it  is  attributed.  Yet  no- 
thing is  more  common  thuu  the  species  of  egotism  which 
leads  a  writer  to  assign  an  undue  pre|KJnderanoe  to  that 
Passion  which  his  own  mental  habus  best  enable  him  to 
comprehend  and  enlarge  on.  Hence  either  the  leading 
character  is  an  exaggerated  caricature,  like  a  creature 
overbalanced  by  one  disproportionate  limb,  or  a  tinge  of 
sameness  is  imparted  to  the  whole  texture  of  the  plot 
and  the  Dramatis  Pcrsonee. 

Another  snare  is  apt  to  arise  from  the  ambition  fo 
create  some  novel  and  striking  combination  of  Passions, 
such  as  may  in  reality  arise  at  particular  crises  of  events. 
Here  the  Poet,  from  the  superior  facilities  afforded  by 
Language,  has  certainly  the  advantage  over  the  Painter, 
whose  Art  is  limited  to  ontward  marks  of  Passion^  and 
can  embrace  only  one  particular  moment  of  time.  In 
the  same  proportion,  however,  greater  is  the  danger  o! 
Ihe  former  being  misled  into  incongruities,  while  he 
studies  to  avoid  triteness, 

et  variaa  tndttcere  pivmm 
Undique  caUecUt  memhnt^  u(  turpiter  atrum 
ZJfiittul  in  pitctm  mu/ter/brsnosa  superne. 

It  IS,  for  instance,  a  very  common  fallacy  to  imagine 
that  Passions  which  take  place  in  the  orderof  cause  and 
effect,  are  simnltaneous;  as  for  instance  Fear  and 
Anger,  the  latter  being  a  very  common  reaction  of  the 
former,  but  superseding  it  as  soon  as  itself  exists. 

The  effects  or  workings  of  a  Passion  ought  also  never 
to  be  described  by  the  person  who  is  supposed  to  feel  it, 
but  should  appear  rather  through  the  me*lium  of  in- 
voluntary words  or  actions:  for  it  stands  to  reason  that 
the  Mind  has  not  leisure  to  feel  intensely  and  speculate 
acutely  on  the  same  subject  and  at  the  same  moment. 
The  forced  and  unnatural  effect  of  Seneca's  Dramas 
does  not,  perhaps,  so  much  arise  from  the  incongruity  of 
the  sentiments  which  the  cliaracters  express,  as  from 
their  reflective  loquacity,  "  in  the  very  tempest,  heal, 
and  as  it  were  whirlwind  of  their  Passion."  Their  chief 
object  appears  to  verify  and  note  down  a  series  of 
phrenological  experiments  upon  themselves,  as  minutely 
and  absurdly  as  lo  is  described  liy  Aeschylus  expatiating' 
on  her  fit  of  epilepsy  at  the  moment  of  its  access,  instead 
of  leaving  the  office  to  the  friendly  Nereids : 

T^j^tlnnTTtu  2'  tfAfAttf  \>Jyln^f 

TiinvfAATt  fitM^ym^  yXWrnf  i^^mrns' 
OeXi^ii  ^  kiyu  wrmlitf'  tUif 
^Tttymf  *{•#  mifiMtn^tm* 

The  English  taste,  at  the  end  of  tlie  XVIth  and  be- 
ginning of  the  XVI  Ith  century,  was  replete  with  this  sort 
of  frigid  Metaphysics,  which  for  a  long  time  were  con- 
sidered the  finest  and  most  courtly  st)le  of  writing. 

In  no  case  indeed  ought  Passion  ever  to  be  made 
rhetorical,  although  in  many  its  naturid  tlTect  is  to  be 
highly  eloquent.     Euripides,  than  whom  no  writer  per- 
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Poetry,  haps  has  shown  himself  a  more  consummate  master  of 
^— v^-*-^  the  Passions,  still  appears  to  labour  under  a  constant 
temptation  to  forensic  effect.  His  controversy  between 
Eteocles  and  Polynices,  for  instance,  meeting  as  they  do 
under  feelings  of  furious  excitement,  is  conducted  as 
gravely  and  methodically  as  in  a  Court  of  law;  its  set 
phrase  destroying  much  of  the  effect  of  the  thought  and 
eloquence  to  which  a  more  natural  form  of  delivery 
would  have  done  justice.  The  appeal  of  Hecuba  to 
Ulysses,  in  behalf  of  her  daughter  Polyxena,  is  however 
free  from  this  generally  pervading  fault.  Here,  the 
avowed  and  studied  purpose  of  the  captive  Queen  is  per- 
suasion, and  the  silence  of  Ulysses,  inflexibly  calm,  gives 
greater  leisure  for  all  the  arguments  which  her  pas- 
sionate anxiety  seems  naturally  to  suggest,*  varied  some- 
times  by  indignant  reproach,  and  sometimes  by  touch- 
ing supplication. 
Soliloquies.  It  is  obvious  that  a  Poet  is  in  danger  of  falling  into 
the  error  in  question,  in  the  use  of  those  Soliloquies 
which  are  necessary  in  many  cases  to  instruct  the  spec- 
tator as  to  the  secret  feelings  and  purposes  of  the  speaker. 
As  little  use  as  possible  should  be  made  of  these,  save 
as  meditative  preludes  or  sequels  to  those  displays  of 
Passion  which  are  elicited  by  the  contact  of  other  cha- 
racters. It  may  be  indeed  in  some  cases  consistent 
with  Truth  and  Nature,  that  a  strongly  stifled  emotion, 
like  the  vindictive  exultation  of  Zanga,  should  burst  out 
in  the  first  moment  of  solitude  ;  but  the  general  and 
proper  character  of  a  Soliloquy  is  repose  and  reflection  ; 
and  the  acknowledged  want  of  Truth  in  the  mode  of  its 
expression  suggests  the  expediency  of  confining  it  to 
that  province  in  which  its  use  is  indispensable.  We  do 
not  mean  to  apply  these  remarks  to  the  mixed  mode  of 
Soliloquy,  or  rather  Monologue,  where  the  person 
addresses  a  conscious  or  even  an  unconscious  object  of 
the  feeling  which  predominates,  as  in  the  eminently 
pathetic  addresses  of  Medea  to  her  children, 

'n  rt»NB|  rixy«|  r^*»  /aw  fr«}  n.  r.  X. 

and  of  Electra  to  the  urn  of  Orestes.  For  here  there 
is  a  visible  object  of  address,  whose  reality  sustains  at 
once  the  Passion  of  the  speaker,  and  the  sympathy  of  the 
spectator.  Though  the  audience  know  Orestes  to  be 
alive  and  prosperous,  yet  the  passionate  regret  of  his 
sister  conjures  up,  as  it  were,  to  their  eyes  the  involun- 
tary image  of  his  spirit  listening  to  her  words  ;  and  un- 
conscious, as  the  children  are,  of  their  situation,  an  anti- 
cipative  sympathy  in  their  fate  mingles  itself  with  the 
impression  made  by  their  mother's  mental  sufferings. 

In  the  above  remarks,  our  purpose  has  been  rather  to 
point  out  deductions  which  naturally  arise  from  the 
failures  of  different  writers,  than  to  suggest  those  rules 
for  the  treatment  of  the  several  Passions,  which  tact  and 
experience  alone  can  acquire  in  a  field  comprehending 
the  universal  nature  of  Man,  and  embracing  all  objects 
from  which  he  is  capable  of  deriving  either  pleasure  or 
pain. 
Character         Character,  as  delineated  in  Poetry,  may  be  considered 
chiufly         in  intimate  connection  with  the  Passions,  since  it  is,  in  fact, 
compound-  a  combination  of  two  or  more  of  them  in  different  dc- 
S*^.  grees,  or  which  is  the  same  thing,  of  the  habits  induced 

by  their  constant  prevalence,  modified  by  accidental  cir- 
cumstances. It  is  just  as  rare  to  find  two  Characters 
exactly  corresponding,  as  to  see  two  faces  exactly  simi- 
lar, since  the  slightest  excess  or  diminution  of  one  of 
the  component  parts  will,  in  either  cose,  alter  the  general 
bearing  and  proportion  of  the  whole,  and  produce  a  new 


]ndi\'idual  variety.  It  is  certain  that  in  almost  evoy  A 
case  some  master  Passion,  or  habit  inveterately  indulged,  >^ 
forms,  as  it  were,  the  basis  or  groond-colour  of  a  Cha- 
racter, giving  to  all  the  remaining  parts  a  quality  and 
tone  resembling  that  of  the  prevailing  tint  in  a  Panting. 
But  as  its  influence  is  oAen  latent,  or  at  least  less  pro- 
minent than  some  other  characteristic  which  takes  its 
source  from  it,  superficial  observers  are  often  gnOty  of 
the  mistake  of  assuming  the  latter  as  the  primary  sonne 
of  action ;  confounding  as  it  were  the  back-eddy  witk 
the  course  of  the  main  stream  whk:h  acts  upon  it,  or 
the  apparent  motion  of  the  Sun  with  the  real  revotatkNi 
of  the  Earth  which  seems  stationary.  Hence  the  many 
seeming  inconsistencies  of  Character  which  perplex  ths 
World  in  general  in  the  observation  of  real  life,  and  ths 
blunders  often  made  by  writers  who  ventnre  out  of  thdr 
depth  in  attempting  to  embody  some  new  menial  combi- 
nation from  their  own  partial  views. 

The  connection  of  the  Passions  with  each  other  u 
cause  and  effect,  and  the  laws  both  of  their  duration, 
and  mutual  reaction,  is  matter  of  deep  and  neoesary 
study  for  the  writer  who  aspires  to  any  thing  like  origi- 
nality in  the  description  of  Character.  Hence,  ftom  tins 
immemorial,  second  and  third-rate  Fioets  have  tahei 
refuge  in  certain  hereditary  Koiya  ci^^  (like  the  "pirt 
noble"  and  other  established  forms  of  the  French  tt^gt,} 
which  remain  but  little  altered  by  use  and  tran— iwioii, 
and  one  sample  of  which  as  accurately  upieKiito  the 
rest  of  its  class,  as  Rosencrnntss  mi^ht  GuiUknitcn,  or 
the  ''  brave  Gyas'*  might  the  *' brave  CloantfaM.*  Ths 
ordinary  description  of  tyrants,  Turks,  heroes^  rivsk^ 
cruel  fathers,  assassins,  lovers,  and  courtiers,  all  un- 
doubtedly more  or  less  laudable  and  indispensable  in  tbi 
conduct  of  a  ])lot,  perform  their  devoir  with  the  uniib^ 
mity  of  well-drilled  troops,  and  it  must  seriously  bo 
owned,  with  a  much  more  agreeable  effect  than  the  hd^ 
trained  and  disproportioned  personages,  created,  ss  it 
were,  like  Frankenstein's  monster,  from  the  ill-sorttdl 
shreds  and  patches  of  humanity,  who  are  sometimes 
substituted  for  them  by  imprudent  coveters  of  orip- 
nality. 

A  striking  proof  of  that  difficulty  of  comprehendis^Bno 
the  main  thread  of  a  Character,  to  which  we  have  allodcd,  JJ^ 
exists,  if  we  are  not  mistaken,  in  Horace^s  summary  of  qi^ 
the  mental  features  of  Achilles : 

Tmpiger^  iracundus,  infTorabi/itf  acfr, 

Jmv  nrgel  tibi  nata,  nihif  non  arroget  etrmit. 

The  character  described  in  these  lines,  which  cutunij, 
portray  somewhat  of  the  heroes  outward  demeaooor,  and 
which  from  their  concise  and  elegant  Latinity,  are  ge- 
nerally quoted  as  a  perfect  abridgement  of  Honors 
conception,  might  suit  equally  well  with  Ferragui  or 
Ascapart,  Rodomonte  or  Rognar  Lodbrog,  or  anj 
other  fierce  and  strong  Barbarian.  Now  the  old  Md^ 
nian,  with  the  instinct  of  master  genius,  has  in  his  fint 
Book  prefixed,  as  it  were,  the  key  of  Achilles's  cfaarader 
to  what  he  prepares  to  say  of  his  future  conduct: 

MSrif ,  litti  /»  lrt»tf  y%  fumnUium  mi^  l«miy 

Conscious  that  he  is  foredoomed  to  an  early  dealhi 
the  fiery  young  Prince  is  the  more  morbidly  alive  to  tlni 
glory  which  is  to  immortalize  his  span  of  manhood,  and 
the  more  jealous  of  the  slightest  slur  upon  his  honour. 
Hence  also  the  melancholy  and  sensitive  cast  of  mindi 
which  characterises  even  his  ghost,  in  the  interview  with 
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Ulysses  in  Ibe  Shades,  and  which  shows  itself  in  ihc 
r  intensity  of  his  one  only  friendship.  The  stain  on  his 
honottr,  accord iii^ly»  and  the  death  of  Patroclus,  prorluce 
in  difterent  ways  a  degree  of  reckless  farVt  which  Horace 
has  mistaken  tor  the  habitual  character  of  the  hero.  But 
instead  of  dii^claimingf  Human  or  Divine  laws,  we  see 
hiin,  in  the  1st  Book  of  the  Iliads  convening"  the  Chiefs 
to  take  measures  for  appeasing  tlie  anger  of  the  OoJs, 
and  guaranteeing  the  safety  of  Celchas,  their  interpreter, 
at  his  own  risk.  On  every  occasion  not  connected  with 
the  sense  of  his  own  personal  insult,  he  is  eminently 
just,  and  strictly  courteous;  not  only  receiving  the  dele- 
cted Chiefs  with  the  respectful  deference  due  to  heroes 
grown  grey  in  arms»  but  even  calming  the  tempest  of 
his  first  indignation,  to  welcome  the  heralds  who  are 
come  to  take  away  his  mistress,  with  the  observance 
merited  by  their  sacred  persons. 

His  wrath  is  therefore  aggmvated  by  the  violation  of 
those  laws  which  he  respects  and  practises  in  his  own 
person. 

In  the  interview  with  Priam,  which  may  perhaps  be 
said  to  stand  on  an  eminence  of  pathos  never  since 
e^^nalled,  it  is  evident  that  the  old  man  has  unconsciously 
touched  the  master-string  in  the  mind  of  Achilles,  the 
foreknowledge  that  he  is  never  to  behold  that  father  to 
whom  Priam  aiegurs  his  return  with  success  and  glory. 
Por  the  first  time,  the  fate  of  the  conquered  Hector 
flashes  on  him  as  precisely  his  own,  and  the  aged  King 
presents  himself  by  anticipation,  in  the  person  of  the 
disconsolate  Peleus,  The  hero  weeps  like  a  child,  and 
relents  in  a  manner  which  might  appear  nn natural  to 
those  who  do  not  comprehend  the  real  princely  propor- 
iions  and  pith  of  the  Character  conceived  by  Homer, 

We  do  not  scruple  to  assert  that  for  want  of  the  tact 
and  master-power  of  conception  possessed  by  Hnmer, 
his  rival  Virgil  has  failed  on  the  whole  in  his  delineation 
of  the  Trojan  leader.  Undoubtedly  many  passages  of 
the  Character  and  conduct  of  .^neas  arc  marked  by  great 
power  and  dignity.  As  a  calm  and  veteran  Leader,  the 
tried  comrade  of  Hector  and  Sarpedon»  he  is  always 
himself;  and  throughout  the  whole  of  the  lid  Book,  in 
which  Virgil  has  filled  op  the  outlines  of  established 
fable,  he  appears  as  a  warrior,  a  husband,  and  a  father, 
in  the  most  graceful  and  natural  light.  And,  in  tact, 
the  final  tale  of  Troy  therein  detailed  may  be  said  almost 
io  exceed  any  thing  in  Homer,  as  a  piece  of  vivid  and 
heroic  Narrative  Poetry.  On  a  view,  however,  of  the 
whole  AUneid,  the  character  of  the  hero  appears,  as 
it  were,  pitrpnrcis  asmtum  pannu;  compounded  of 
remnants  of  the  Royal  pall,  which  do  not  connect  into 
a  consistent  garh.  The  first  and  most  natnral  con- 
ception entertained  by  Virgil  was  probably  that  of  a  sage 
and  magnanimous  Chieflain,  disciplined  by  suffering 
and  experience,  and  alike  master  of  himself  and  his 
purpose;  calm,  thoughtful,  and  humane,  and  schooling 
a  naturally  ardent  temper  by  the  rules  of  piety  and 
virtue.  Now,  in  some  of  the  most  important  crises  of 
his  hero*s  career,  Virgil  has  evidently  been  misled  by  the 
Imitative  ambition  of  copying  Achilles,  a  character  com- 
pletely ditferent  in  age  and  peculiar  circumstances  ;  and 
accordingly,  a  mixture  of  impulse  and  premeditation 
seems  blended  in  more  than  one  of  his  actions,  which 
conveys  the  idea  of  a  dull,  middle-aged  actor  rehearsing 
the  part  of  the  Homeric  Chief.  The  son  of  Peleus, 
boilijig  with  the  reaction  of  a  long  and  inglorious  self- 


restraint  from  arms,  and  unconscious  of  sleep  or  food  Poefry. 
since  tlie  death  of  Patroclus,  plunges  into  the  battle  like  ^•^^^^ »<^ 
a  wolf  bereaved  of  its  young.  He  tnunt,s  the  victims 
who  fell  before  him,  as  if  unable  sufliciently  to  wreak 
the  bitterness  of  his  first  fury,  which  impels  him  to  com- 
mit the  indignity  on  the  body  ot  Hector,  destined  hy  the 
latter  for  his  friend.  All  this  would  have  been  horrible 
and  disgusting  in  cold  blood.  But  the  pious  yEneas, 
while  fighting  with  the  skill  and  caution  of  a  veteran^ 
coolly  congratulates  his  dying  foes  and  himself,  that  they 
have  the  honour  of  falling  by  his  hand.  After  an  inter- 
val of  some  days  has  composed  hts  grief  for  Pallas,  he 
murders  the  disabled  Turnus  in  the  act  of  appealing  to 
his  filial  piety,  diverted  from  his  nearly  matured  pur- 
pose of  mercy  hy  an  accidental  tiight.  His  sense  of  duty 
and  Religion,  which  has  never  suggested  a  legal  rcpara^ 
tion  to  the  honour  of  Dido,  appears  for  the  first  time 
when  the  Gods  command  him  to  abandon  her;  and  if 
any  compunctious  viaitings  disturb  the  calm  satisfaction 
with  which  he  celebrates  the  Funeral  Games  in  the  next 
Book, 

Cin^ent  met/erftd  tempara  my  Ho, 

they  seem  to  remain  a  secret  to  the  Poet  himself  The 
hero's  continence  appears  to  extend  merely  to  uselen 
grief,  and  his  revenge  to  operate  after  mature  delibera- 
tion, amid  the  full  honours  of  conquest.  Thus  the  Cha- 
racter is  only  agreeable  when  viewed  in  the  detached 
parts  unconnected  with  those  of  which  we  speak.  That 
of  Achilles,  amid  all  his  excesses,  is  natural,  consistent, 
compunctious,  and  royal,  exhibiting  both  the  K  nightly 
faults  and  virtues  which  a  Roman  critic  was  incapable 
of  fully  understanding. 

That  which  the  Ancients  denominated  **  Mannersi,'*  Mmineri 
appears  to  correspond  with  what  we  have  enlarged  upon  ^l^'^i'^^ 
under  the  name  of  Character;  or  perhaps  may  be  called  the  ^"X  AcTion 
developement  of  different  Characters  by  contact,  drawing  ami  Cba- . 
forth  and  exhibiting  those  Passions  which  are  their  coin-  rader. 
ponent  parts,  and  which  influence  the  event  of  the  story, 
while  they  afford  an  imitative  picture  of  Human  life. 
Sentiments  also,  of  which  Aristotle  speaks  as  a  separate 
cause  of  the  actions  of  men,  should  seem  to  be  (so  far 
as  regards  Poetry)  the  expression  by  speech  or  action, 
of  the  components  of  different  Characters.  Even  when 
these  arc  dissembled,  they  conform  to  this  rule,  inasmuch 
as  they  mark  the  leading  feature  of  the  speaker's  mind 
to  be  falsehood  or  treachery.  Nor  can  we  see  thai,  in 
reference  to  any  narrative  or  Dramatic  Poem,  the  actions 
of  men  can  be  separated  from  their  Manners.  It  is  true 
that  the  action  itself  interests  the  Mind  as  forming  a 
part  in  the  chain  of  adventure  and  vicissitude,  which 
w^e  have  already  accounted  for  as  fonning  a  hcparalc 
branch  of  pleasure  to  the  reader;  but  the  correct  descrip- 
tion of  the  Passions  which  influence  the  actor,  through 
the  medium  of  those  Manners  which  are  their  outward 
sign,  is  as  inseparable  from  the  action,  us  warmth  and 
motion  ore  from  animal  life  ;  and  with  the  prevailing 
tone  of  these  must  the  particular  action  be  consistently 
squared,  or  a  link  in  tiie  chain  of  ilhjsion  is  broken. 
As  no  idea  of  Character  can  be  given  save  by  action,  or 
speech,  (which  is  in  fact  a  mode  of  action,)  so  does 
action  present  no  probable  ordistinct  whole  to  the  Mind, 
excepting  as  deducible  from  the  Characler  which  origi- 
nates it 

It  would  be  needless  to  add  that  the  Manners  of  any 
imaginary  person  should  l>e  consistent  with  the  respec- 
tive age,  sex,  circumstances,  and  habits,  as  well  as  infer* 
nallysowith  each  other.     The  abundant  directicns  of 
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Poetr}'.    Aristotle  and  Horace  on  this  head  are  merely  abstracts 
>  M  y  ■■  ^  of  that  which  experience  and  observation  alone  can 

acquire. 
Fortunes  of     In  every  Poem,  of  action  and   narrative,  whether 
*^st?*^  **^  Tragic,  Comic,  Epic,  or  Romantic,  (which  may  be  con- 
^      '^'       sidered  as  a  minor  branch  of  £pic,)  the  main  thread  of 

interest  must  consist  in  the  fortunes  of  some  leading^ 
Medium  of  person.  When  these  fortunes  are  the  subject  of  Tragedy, 
charmcter  in  the  special  sense  in  which  the  term  was  understooid 
bert  adapt-  y^   ^y^^  Greeks,  we  recognise  the  justice  of  Aristotle's 


gedy. 


observation,  that  such  Character  should  be  neither  emi- 
nently virtuous  nor  vicious.  For  as  the  office  of 
Tragedy  is  to  excite  Terror  and  Pity  without  violating 
our  notions  of  Moral  right,  the  former  emotion  cannot 
be  produced  without  some  resemblance  between  the 
sufferer  and  ourselves,  nor  the  latter  by  the  retributive 
justice  which  we  desire  to  see  realized.  The  punish- 
ment of  a  monster  like  Polymestor,  however  grateful  to 
this  sense  of  justice,  excites  neither  Pity  nor  Terror  for 
this  reason ;  nor  indeed  is  he  represented  as  more  than 
a  secondary  personage  in  the  Drama  of  Hecuba.  Again, 
a  Character  eminently  perfect,  when  made  the  subject  of 
calamity,  does  not  come  home,  in  the  eyes  of  tlie  specta- 
tors, to  that  common  nature  which  must  be  the  basis  of 
perfect  sympathy,  while  at  the  same  time  the  Poet  ap- 
pears wilfully  to  violate  their  notions  of  right,  in  select- 
ing such  a  person  for  the  football  of  fortune.  It  ii 
therefore  more  expedient,  as  well  as  more  consonant 
with  the  practice  of  the  best  TVagedians,  that  Characters 
of  this  sort  should  be  employed  rather  as  the  grand 
agents  in  some  important  crisis  of  the  plot,  than  as  the 
subjects  of  the  catastrophe.  It  is  consistent  with  their 
impassive  dignity  to  cut  the  Gordian  knot,  but  not  to 
struggle  amid  its  involvements.  Thus  in  the  CEdipuM 
Coloneut,  Theseus  cannot  be  called  the  hero  of  the 
Drama,  though  his  power  and  justice  interpose  in  a 
manner  which  most  materially  influences  its  fortunes. 
'*  There  remains  then  for  the  choice  of  the  Poet/' 
observes  Aristotle,  as  the  principal  character  of  a 
Tragedy,  a  person  neither  transcendently  just  and  vir- 
tuous, nor  yet  involved  in  misfortune  by  deliberate  vice 
or  villainy,  but  rather  by  some  act  of  human  frailty ; 
and  this  person  should  also  be  of  high  fame  and  flourish- 
ing prosperity."  It  is  obvious  that  this  rule  was  not 
adopted  in  all  its  branches,  even  in  the  subjects  of  the 
Ancient  Drama.  To  the  fabled  Histories  of  CBdipus, 
Agamemnon,  Ajax,  Orestes,  Medea,  and  many  others 
of  the  like  sort,  it  exactly  applies.  Not  so  to  those  of 
Iphigenia,  Hecuba,  Alcestis,  or  Hippolytus ;  for  in  none 
of  these  instances  are  the  sufferings  of  the  hero  or 
heroine  caused  by  any  fault  of  their  own,  and  in  two  of 
them,  the  final  event  is  a  happy  one.  But  it  may  be 
remarked  at  the  same  time,  that  their  virtues  are  of  that 
familiar  sort  which  do  not  break  the  link  of  sympathy 
between  the  sufferer  and  the  spectator. 

That  the  hero  should  be  of  known  and  distinguished 
Character,  is  a  point  so  evidently  essential,  that  Aristotle 
has  not  given  his  reasons  for  requiring  it.  It  is  plain 
that  in  real  life  the  fortunes  of  great  or  eminent  persons 
excite  more  interest  and  curiosity  than  those  of  the  un- 
known, in  proportion  to  their  intrinsic  claims  on  atten- 
tion, and  thai  the  large  scale  on  which,  by  association 
of  ideas,  their  actions  seem  to  move,  is  better  adapted  to 
"  the  gorgeous  pall  of  Tragedy,"  than  that  of  private 
life  ;  as  the  spacious  dimensions  of  a  Theatrical  Scene  are 
more  conducive  to  grandeur  of  effect  than  those  of  a 
Miniature  Painting.    They  enjoy  also  a  place  in  our 


memory  already  Established  and  r^cogbisied ;  and  what  ! 
their  misfortunes  are  matter  of  Historical  or  Liegeiidaiy  ^ 
fact,  the  Dramatist  may  excite  a  more  painful  interest  it 
no  expense  of  Poetical  justice.  The  fate  of  Phockn  or 
De  Witt,  for  instance,  if  the  Characters  were  imagiBary, 
would  exasperate  us  against  the  Poet  who  Inflicted  it; 
whereas,  known  and  familiar  as  the  fiicts  already,  an  to 
us,  a  Tragedy  founded  on  them  would  seem  a  mt  of 
Historical  obsequy  to  the  Good  and  Great,  andan  apped 
to  the  justice  of  posterity  against  their  murderen.  It 
may  be  further  remarked  also^  on  this  head,  that  the 
spirit  of  the  Ancient  Drama,  like  that  of  the  originil 
**  Mysteries"  of  our  own  Stage,  was  interwoven  widi  tbe 
Religrious  and  Moral  habits  of  the  People,  and  that  tht 
instruction  which  their  Tragedians  had  mainly  in  view; 
was  more  forcibly  inculcated  by  showing  that  the  Hcny 
King,  or  Demigod,  was  equally  amenable  with  the pctMit 
to  Divine  Justice  and  the  laws  of  Fate,  and  cqullf 
susceptible  of  Human  calamities. 

The  modern  Dramatists  who  have  most  strictly  aad 
judiciously  adhered  to  Aristotle's  rules  for  the  selfgtMii 
and  treatment  of  Tragic  character,  are  perhaps  Alfim 
and  Schiller,  both  of  whom  indeed  may  be  said  to  moffs 
in  the  trammels  of  study  and  discipline  with  the  fieedom 
of  master  genius.  Their  personifications  of  Ssnl,  cf 
Polynices,  of  Wallenstein,  and  Mary  Stuart,  praeat 
exactly  the  medium  between  Vice  and  Virtue  most  con- 
ducive to  the  promotion  of  sympathy;  their  nsncs 
possess  the  requisite  Historic  dignity,  and  the  ftrnfimm 
or  Change  of  fortune  which  is  the  neceavy  grmuiA* 
work  of  Tragedy,  is  consistent  with  their  adnal  diciua> 
stances. 

It  does  not  seem  to  have  been  indispensable,  si  we 
have  already  remarked,  in  ancient  Tragedy,  that  iti  fisil 
catastrophe  should  be  unfortunate,  since  many  well- 
known  subjects  both  of  Terror  and  Pity  existed,  in  idsch 
a  happy  conclusion  was  matter  of  Historic  truth,  sad 
could  not  be  violated  with  success.  A  still  greater  bti- 
tude  is  prescriptively  allowed  in  the  Heroie  Dnm, 
which  may  be  considered  as  the  more  modem  and 
popular  form  of  Tragedy.  But  here  too  it  is  proved  bj 
experience,  that  the  thr^  of  interest  can  only  be  nais- 
tained  by  the  Historical  dignity  of  the  characters,  aid 
the  magnitude  of  the  plot.  Where  these  are  deficient, 
a  meagre,  doubting,  and  unsubstantial  effect  is  prodmd 
on  the  mind  of  the  spectator,  who  is  not  prepared  bf 
early  association  in  favour  of  the  personages  described. 
The  nature  of  the  Domestic  Drama,  which  is  a  more 
peculiarly  modern  offset  from  the  ancient  Tragic  Sdiool 
of  course  excludes  the  requisites  in  question.  Bat 
here  (as  in  the  Fatal  Marriage^  the  Geime»ter^  and  tbe 
best  specimens  of  the  modem  German  School)  the  nde 
of  the  "  Poetics"  is  for  good  reasons  followed  as  stridlj 
as  is  consonant  with  the  nature  of  the  materials.  Hw 
want  of  Historical  dignity  is  compensated  by  the  addi- 
tional depth  of  the  catastrophe,  as  promotive  of  Fi^ 
and  Terror  ;  and  the  characters  of  the  principal  pezsoni, 
as  well  as  their  fortunes,  are  adapted  to  display  both  tbe 
afiapTia  and  the  fieia^aai^  of  Aristotle  in  a  proounat 
view.  If  indeed  his  rules  for  the  conduct  of  Tragedy 
were  not  known  to  some  of  the  writers  in  question,  tbe 
instinctive  conformity  with  them  which  we  perceive 
observed,  tends  the  more  to  establish  the  good  sense  and 
foresight  of  the  critic 

The  above  remarks  naturally  lead  us  to  the  subject  of  !Ui 
Plot,  or  Fable,  the  skilful  combination  of  which  was^^ 
considered  by  Aristotle  as  the  highest  triumph  of  tbe 
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Dramatic  Art,   masmiich  as,  in  hi$  own  words,  "Tra- 
gedy is  not  an   imitation  of  men,  bnt  of  actions,  and 
a    piece    defeciive   in    every    requisite    save   a    proper 
fable   and   contexture   of  incidents,   is   as  sui>eriar  to 
fine  writing  strung^  together  at  random,  as  the  otjtline 
of  a  %ure  is  to  brilliant  colours  spread  al  random/' 
if  (he  If  we  may  interpret  the    careless  and  masterly  brevity 
p*'*  of  the  Philosopher   according   lo  our  own    ideas,    we 
m      conceive  the  fine  writing-  alluded  to,  as  implying:  the 
■      highest  dej^ee  of  poetical  excellence  of  a   merely   di- 
(      dactic,  descriptive,  or  expressive  sort.     It  is  probable, 
and  indeed  warranted  by  whatever  lights  we  possess  on 
the  subject,  that  no  Poem  of  this  descnptioii,  possess- 
ing: ^^y  claims  to  superior  excellence,  existed  in  the  days 
of  Aristotle, 

»The  martial  and  a^tative  genius  of  a  community  of 
small  independent  States  strtiggling-  against  eac!i  other 
for  existence,  would  naturally  lead  Iheir  best  Poets  to  ex- 
emplify every  thing  by  action,  nor  would  the  patience  of 
their  hearers  have  been  proof  against  disquisitions  unen- 
livenetl  in  this  manner.  In  fact,  the  Odes  of  Pindar 
and  Tyrtaens^  to  which,  of  course,  Aristotle  could  not 

(have  alluded  in  a  depreciating  spirit,  are  in  a  manner 
pregtiant  throughout  with  a  spirit  of  heroic  action^ 
ullhough  they  do  not  involve  any  regular  storj'. 
To  follow  lip,  however,  his  comparison,  we  conceive 
that  the  knowledge  of  all  the  separate  materials  of 
Poetry  which  give  life  to  a  plot,  is  as  necessarily  implied 
in  the  masterly  construction  of  that  plot,  as  the  science 
of  correctly  drawing  the  ditferent  parts  of  the  body  is 
implied  in  the  faculty  of  making  a  correct  outline  of  the 
irhole.  It  is  almost  a  truism  to  assert  that  no  artist 
can  compose  a  whole  work,  without  a  thorough  know- 
ledge of  the  component  parts.  Even  the  architect, 
whos€  materials  are  furnished  to  his  hand,  must  study 
them  individually,  in  order  to  ascertain  their  fitness  in 
relation  to  one  another,  as  well  as  to  the  general  effect ; 
whereas  the  Poet  has  the  additional  task  of  supplying 

I  every  thing  from  his  own  inventioD,  as  well  as  of  putting 
it  together. 
We  conceive  that  the  converse  of  this  position,  thoug!i 
perhaps  not  equally  obvious,  may  be  almost  as  safely 
assumed  ;  that  is  to  say,  that  the  Poet  or  Dramatist  who 
possesses  a  discriminating  knowledge  of  the  component 
parts  of  his  plot,  will  never  be  at  a  loss  in  the  arrange- 

Iinent  of  the  whole.  A  perfect  acquaintance  with  all  the 
master  passions  of  the  human  mind,  in  reference  to  the 
circumstances  which  respectively  draw  them  forth,  the 
action  and  language  fitted  to  express  them  naturally, 
tiieir  combinations  or  mutual  relations  to  each  other,  and 
their  fitness  or  unfitness  for  the  purposes  of  Poetry, 
almost  necessarily  implies  the  faculty  of  combining 
events  in  such  a  manner  as  may  display  iheir  operation 
on  an  extensive  scale. 

In  relation  to  the  Fable,  or  Plot,  of  Tragedy,  the  fol- 
lowing rules,  drawn  from  the  Po^iict  of  Aristotle,  are 
sanctioned  by  the  approbation  of  the  best  Critics,  and 
the  practice  of  the  mofit  successful  Dramatists  of  all 
succeeding  Ages. 

1 ,  The  Action  represented  should  be  single  and  entire, 
on  a  scale  sufficiently  large  and  exteitded  to  admit  of  the 
ffTitfi'iots^  vie,  a  change  of  fortune  from  happiness  to 
sorrow,  or  from  sorrow  to  happiness.  The  incidents 
which  are  to  produce  this  change,  or  revolution,  must 
also  be  so  connected,  that  if  any  one  of  them  be  taken 
away,  the  whole  Plot  will  be  destroyed  or  changed.  Nor 
shouid  any  episode,  or  separate  adventure,  be  iutro- 
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dured,  which  does  not  directly  bear  on  the  main  Plot, 
and  forward  its  interest. 

It  may  be  here  remarked,  that  Shakspeare,  wlienever 
he  was  left  to  the  choice  which  his  own  genius  stig- 
gested,  conformed  instinctively  to  these  rules,  although 
they  hardly  could  have  been  revived  and  recognised  in 
the  Dramatic  practice  of  his  day.  Nothing  can  be  more 
strictly  correct  than  the  connection  of  events  in  Lear, 
MacbHh,  and  the  other  works  which  may  be  said  to 
occupy  the  first  class  among  his  Tragedies  ;  and  it  may 
therefore  be  presumed  that  Itis  more  peculiarly  Historical 
Dramas  were  formed  according  to  some  suggested  plan^ 
consistent  with  the  temper  of  the  times,  in  which  the 
Poet  was  obliged  to  sacrifice  his  own  better  judgment 
to  the  desire  of  |K>pularity. 

2,  To  resume  tlie  Aristotelic  canon,  the  Discovery  is 
as  important  a  Dramatic  feature  as  the  Revolution,  and 
comes  in  a  manner  under  the  same  class  with  it,  con* 
sisting  as  it  does  in  a  change  from  unknown  to  known, 
influencing  the  catastrophe  of  the  Plot.  It  is  not,  how- 
ever, so  indispensable  as  the  Revolution,  nor,  in  fact, 
are  either  the  one  or  the  other  absolutely  necessary  com- 
ponents of  a  Drama,  In  the  (Edipu^  Tyraiums^  for 
instance,  both  the  Revolution  and  Discovery  come  into 
play,  and  in  perfect  union  with  each  other  j  but  in  the 
(Edipns  Colonetts,  the  Htcuba^  and  Troades^  neither  one 
nor  the  other  of  these  material  features  are  employed  in 
producing  the  catastrophe,  or  enhancing  the  interest. 
These  latter  Dramas  may  be  said  to  meet  Aristotle's 
definition  of  a  simple  Fable,  as  the  Tyrannui  is  perhaps 
the  most  perfect  specimen  of  the  complicated  Fable.  But 
as  a  general  rule,  the  former  branch  of  composition 
must  be  pronounced  decidedly  inferior  to  the  latter, 
inasmuch  as  it  lacks  two  of  the  most  important  features 
of  Dramatic  and  agilative  interest-  It  is  true  that  many 
Dramas  constructed  on  the  basis  of  a  simple  Fable  redeem 
their  defective  plan  by  the  union  of  oilier  circumstances 
of  Poetical  merit :  but  these  circumstances  are  equally 
eifective  without  relation  to  ihcir  Dramatic  nature,  and 
must  be  very  striking  indeed  lo  relieve  the  heaviness  of 
the  Plot  as  a  whole.  The  deficiency  or  bad  management 
of  the  Revolution  or  Discovery,  or  of  both,  is  that  which 
is  generaliy  imphed  in  the  familiar  phrase  that  **  the 
Play  reads  well,  but  will  not  act'* 

The  species  of  Revolution  to  which  Aristotle  awards 
the  preference,  is  a  change  from  good  to  evil  fortune. 
A  happy  event,  although  more  generally  agreeable  to  the 
audience,  from  their  sense  of  Poetical  justice,  and  their 
abhorrence  of  unmerited  suffering,  he  pronounces  to  be 
more  allied  to  the  nature  of  Comedy,  and  less  promotive 
of  those  emotions  of  Pity  and  Terror  which  should  be  the 
leading  objects  of  the  pure  Tragic  style,  us  distinct  from 
the  Heroic  Drama,  It  will  be  generally  found  that  the 
judgment  of  the  great  Critic  is  confirmed  by  the  per- 
manent popularity  of  what  are  familiarly  styled  deep 
Tragedies.  For  the  matter  of  solid  interest  involved  in 
these  does  not  so  soon  wear  out  by  repetition,  as  the 
agitative  and  inquisitive  sympathy  which,  once  gratified 
by  a  happy  event,  cannot  return  again  with  the  same  force. 

The  Unities  of  Time  and  Place,  to  which  both  the 
Greek  Dramatists  and  those  of  the  classic  French  School 
adhered  with  such  rigour,  appear  now  to  be  in  a  great 
measure  exploded  by  the  consent  of  the  World,  and  the 
dictates  of  common  sense  as  applied  to  the  laws  of 
Imagination.  In  recalling  the  recollection  of  some  pe- 
cuhar  course  of  events  which  have  ibrmed  a  passage  of 
connected  and  absorbing  interest  in  tlie  history  of  our* 
4ii 
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Foeby.  selves  or  others,  or  in  looking  forward  to  fancied  future 
^^■v^^  scenes  similarly  connected,  it  is  plain  that  the  Human 
How  far  Mind  passes  with  a  rapid  facility  through  all  the  essen- 
^^  ^^*  tial  links  of  that  interest,  abstracting  all  that  is  material 
be  tJ^ied  ^^  ^^  thread  of  its  speculations  or  reminiscences  from  the 
io..  accidents  of  Time  and  Place ;  but  preserving  that  Unity 

of  action  which  is  indispensable  in  every  well-digested 
story.  The  laws  of  Nature  will,  therefore,  be  the  safest 
guide  to  the  Dramatist  in  the  arrangement  of  his  Plot 
with  due  reference  to  those  established  congruities  which 
ought  not  wantonly  to  be  violated,  and  which,  in  fact, 
wiU  be  found,  in  some  degree,  to  preserve  themselves 
wherever  a  strong  and  uninterrupted  interest  is  kept  up, 
and  a  perfect  illusion  created.  A  chain  of  circumstances 
can  hardly  dwell  on  the  recollection  as  a  combined 
whole,  without  implying  so  much  of  limitation  as  to 
Time  and  Place,  as  may  correspond  with  the  Unity  of 
Action.  And,  at  all  events,  the  interposition  of  a  week, 
or  a  month,  between  one  Act  of  the  Drama  and  another, 
and  the  corresponding  change  of  scene,  is  not  a  g^reaier 
firaud  on  the  Imagination,  than  the  necessary -presence 
of  the  audience,  before  whom  the  most  private  and  con- 
fidential conversations  of  the  actors  take  place. 
?*^pliLf  From  the  obvious  difference  between  narrative  and 
U^Hedto  pci'sonification,  Epic  Poetry  has  always  claimed  a  more 
tiie  1^88  of  extensive  latitude  than  the  Drama  in  the  respects  alluded 
l^BgicFlot.  to,  a  latitude,  indeed,  answering  to  its  wider  range  of 
events.  The  Unities  of  Time  and  Place  cannot  in  this 
instance  be  strictly  enforced  under  any  pretence ;  but 
the  Unity  of  Action,  founded  as  it  is  on  a  natural  and 
not  an  artificial  principle,  can  be  as  little  dispensed  with 
as  in  the  Drama.  An  Epic  Poem  is  neither  the  history 
of  one  man*s  life,  nor  of  the  unconnected  actions  <Mf 
many  men  within  a  limited  space  of  time,  but  a  namr 
tive  of  circumstances  combining  towards  one  and  one 
only  main  result ;  so  that  even  those  parts  which  are 
denominated  episodes,  may  contribute  to  such  lesuU  in 
the  manner  of  contrast,  embellishment,  or  furthering 
cause.  The  fall  of  Man,  the  triumph  of  Achilles,  the 
rewards  of  the  respective  wanderings  and  dangers  of  the 
Chiefs  of  Ithaca  und  Troy,  thus  form  severally  the  lead- 
ing features  of  the  four  standard  Epics  which  stand  on 
an  exclusive  eminence.  Nor  does  any  episode  occur  in 
these,  which  does  not  strictly  conspire  to  the  main  event 
of  the  story. 

The  Revolution  and  Discovery  are  features  as  mate- 
rial in  the  Epic  as  in  the  Tragic  style,  although  not  abso- 
lutely indispensable,  and  their  management  is  the  same 
in  both  cases.  The  emotions  of  Terror  and  Pity,  which 
are  the  great  bases  of  Trag^ic  interest,  are  also  most 
essential  features  of  the  EfMc  Poem,  although  combined 
with  others  equally  important. 

In  the  construction  of  the  Comic  Drama,  the  same 
rules  as  to  the  mere  management  of  Plot  apply,  as  in 
Tragedy,  although  the  end  sodght  is  wholly  different, 
consisting  not  in  the  excitement  of  Terror  or  Pity,  but  in 
a  familiar  and  ludicrous  imitation  of  human  manners. 
It  is  necessary  that  a  certain  Unity  of  Action  should 
always  exist  in  a  Comedy,  as  implied  in  the  nature  of  a 
regular  Plot;  although  it  is  not  so  indispensable  as  in 
Tragedy.  In  the  latter  case,  the  subordinate  occur- 
rences and  characters  are  chiefly  interesting  as  they  tend 
to  the  developemeut  of  that  final  catastrophe  on  which 
the  mind  is  intent,  and  influence  the  fortunes  of  the 
principal  personage :  in  the  former,  these  are  in  them- 
selves a  principal  source  of  pleasure  to  the  audience, 
and  tiie  interest  taken  in  the  final  event  is  comparatively 
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weak.  The  same  dilTerenee  eakte  as  between  a  nee  in  h 
which  every  faculty  is  wound  up  to  the  rapkt  attainmat  Wi 
of  the  goal,  and  a  leisurely  walk  undertaken  with  an 
equally  definite  purpose,  bat  divenified  with  occaawMl 
digressions,  to  catch  butterflies,  or  jest  inth  pmnm  by. 
Hence,  in  Comedy,  the  attentkm  is  more  cqaally  di- 
vided among  the  difierent  charactefa  with  whom  the 
foreground  is,  as  it  were,  filled,  all  oontrifafiiting  tbor 
share  of  the  amusement  which  is  elicited  by  conlMt 
with  fiuniliar  life ;  as  in  the  Dramas  of  Moliere,  IW- 
quhar,  and  Sheridan,  as  well  as  in  the  Merry  fFwarf 
JFindwr, 

The  Unities  of  Time  and  Plao^  ahhongh  m  evily  to 
be  dispensed  with  in  Comedy  as  in  Tragedy,  are  prrhspi 
more  readily  preserved  in  the  former,  because  the  eveMi 
thereof  are  on  a  smaller  and  more  dooBestie  ecale,  and  if 
not  taking  place  within  the  suii^poaed  Hmita  of  a  prifHe 
house,  at  least  extend  not  beyond  thoae  of  a  eoBfiatd 
circle  of  acquaintance.  Theeffectaof  the  RcvdbtioeaBd 
the  Discovery,  if  indeed  it  be  allowable  to  nee  these  gme 
Tragk  terms  in  reference  to  more  &miKar  sabjedi,  mt 
equally  striking  here  as  in  the  more  seriows  Dtsml 
The  School  for  Scandal  and  the  ficMb,  ahoandiaff  ■ 
they  do  in  wit,  humour,  and  character,  11111  derive  i 
additional  interest  and  amusement  from  the 
management  of  these  principal  hinges  of  the  Ptot 

The  real  Hero  of  pure  Comedy,  as  <if  pmneTh^^iedy,  h  Cm 
properly  the  person*  on  whoee  btad  the  csimCiephe  h  ^P^ 
made  to  fell,  consisting  generally  in  some  cdhnity  of  a  ^"* 
ludicrous  rather  than  of  a  destruetrre  neftme,  wA  per- 
fectly in  unkm  with  the  spectatoi's  wishes  sad  seam  if 
Poetical  justice.     It  is  tme  that  as  Aoonoesaien  Is  cris> 
blished  custom,  and  a  means  of  nwiataiBiBg  the  flirml  . 
of  the  story,  a  couple  of  loters  are  nrrrnssrily  iub  odsfsd 
in  most  Comedies,  whose  final  unioa  ia  the 
business  of  the  catastrophe.  It  addons^  howem,  I 
that  these  personages  possess  the  sanw  spirit  i 
ter  as  Lydia  and  Absolute  in  the  play  of  the 
and  the  male  in  particular  is  geaerally  doomed  to  He 
rank    of   an    indispensable    biped,    such    as  Fcstai, 
Frankly,  or  Heartfree,  the  roit  fainiamM,  as  it  were,  ef 
the  scenes  in  which  Falstaff,  Ranger,  and  Sir  John  Bish 
figure  as  the  master  spirits.   It  may  here  be  remarked,  ia 
reference  to  the  last-named  character,  that  wide  as  may  be 
the  latitude  of  a  branch  of  Literature  devoted  to  landiw 
life,   Comedy  has  a  certain   degree  of  decent  digai^ 
to  keep  up,  and  although  not  prolessin^  the  anstused 
tone  of  Tragedy,  is  equally  bound  not  to  encroach  oa  the 
hmits  of  the  /ua/iov,  (the  disgustingly  mean  and  sordid.} 
In  this  respect,  Shakspeare  has  shown  a  good  fssle  Elde 
to  be  expected  from  the  rude  Age  in  which  he  lived.  It 
is  not  our  purpose  to  add  any  thing  in  the  way  of  dis- 
sertation to  the  volumes  which  have  been  written  on  hh 
unique  conception  of  the  portly  Kuight  of  East  Cheip. 
Suffice  it  to  say,  in  relation  to  our  present  poiat,  thst 
Falstaff,  with  all  his  real  grossness  and  knavery,  is  re^ 
dered  by  the  art  of  the  Poet  as  superior  to  the  bestisi 
herd  which  wallow  in  the  Augean  stdls  of  Vanbnigh, 
Wycherly,  and  Etherege,  as  **  Hyperioo  to  a  Satyr." 
So  imbued  is  he  with  the  spirit  of  buoyant  and  kindly 
drollery,  that  his  worst  actions  seem  as   it  were  per- 
formed rather  for  the  joke's  sake,  and  in  due  di9ebiti<Be 
of  the  semi- historic  part  whkh  he  fills  in  lefetesce  W 
Prince  Hal,  than  from  roguish  or  viciotts  motives :  stf 

*  As,  for  instance;  Monneur  Jooidam,  or  the  luckless  De  Vott^ 
ceangnac. 
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».  does  his  example  appear  more  practically  dangerous  than 
ite/  ihut  of  Harlcqiiin  or  Poiidiiiielle,  those  ntver-djinsf 
fimclLOnaries  of  the  mi  nor  stage  of  Coined  y»  Still  le^n 
has  Shiikspeare  violated  ihe  rules  of  propnely  in  I  lie 
funeral  class  of  his  ludicrous  characters.  There  is  no- 
thing coarse  or  revolt iiig  either  in  the  harmless  ab;^urrli- 
ties  of  Sir  Hugh  Evans  and  Sir  Andrew  Ague -Cheek, 
or  in  the  more  latent  foibles  of  the  grave  Msilvolio;  iio 
personage,  in  short,  of  this  class  is  inlrothiced  for  {he 
spectator's  amusement,  who?n  he  resents  lo  behold  "eat- 
ing a  posset  this  night  at  Page's  house,''  or  joining  in 
iany  other  maimer  in  the  festivities  aucompanyiiig  the  con- 
clusion of  the  Drama.  Whereas  the  consummation 
devoutly  to  be  wished  in  those  Comedies  of  later  date, 
which  may  be  said  to  compose  the  an  ti -fan  at  leal  School, 
is  that  the  whole  Dranmtia  Persona!  may  be  sent  as 
ribalds  and  strumpets  to  the  House  of  Correction,  under 
the  jurisdiction  of  the  abused  Alderman  Fondlewife,  or 
some  such  diHCipte  of  Barebones  and  Hugh  Peters, 

Wc  have  made  no  allusion  to  the  Comedies  of  Aristo- 
phanes, both  because  the  genius  and  writingsof  this  ex- 
traordinary man  have  undergone  the  exclusive  examina- 
tion of  abler  criticism,  and  because  the  discussion  belongs 
more  to  the  History  of  the  timta  llmi  that  of  the  regular 
Drama.  Instead  of  the  author,  dependent  on  the  appro- 
bation of  his  audience,  and  coming  forward  in  every 
fresh  instance  with  the  modest  anxiety, 

Papu/o  ui  ptncerfjttj  quoM /ecUtet /afm/aM, 

Aristophanes  appears  to  have  been  the  licensed  Terrm 
Pilius,  and  Dictator  in  thie  Province  of  National  and 
Political  Satire,  among  a  People  as  wayward,  gifted,  and 
wbinsical  as  his  own  Muse,  The  private  history  of  all 
Ages  abows  that  tyrants  have  cheerfully  tolerated  from 
their  jesters  those  biting  gibes  which  they  would  have 
punished  with  death  if  uttered  by  n  Minister  or  Coun- 
cillor ;  and  on  this  tooting  Aristophanes  seems  to  have 
stood  with  the  most  capricious  and  savage  of  all  tyrants* 
tlie  A*;^i>v  ;  a  footing  more  gratifying  to  his  self  esteem 
as  an  inBueutial  member  of  the  Commonwealth,  than 
could  have  been  the  success  of  any  effort  in  the  more 
regular  Dramatic  line,  of  which  a  few  elegant  specimens 
remain  in  the  fragments  of  Menander.  In  fad,  the  Birds, 
the  IFasps^  and  most  of  the  other  daring  extravaganzas 
of  the  same  pen,  differ  as  widely  in  essence  and  purpose 
from  the  bene  mo  rata  fibula^  which  the  Ancients  con- 
sidered as  the  province  of  Cotnedy,  as  the  Life  of  Pan- 
ta^ue!  does  friim  a  Romanc-e,  or  Kmckerbocker*s  History 
of  New  York  from  a^real  narrative. 

In  remarkiog  on  the  subject  of  Comedy,  we  have  been 
induced  to  draw  our  instances  rather  from  the  Modern 
than  the  iVncient  School  of  Dramatic  Art,  inasmuch  as 
tlic  former,  if  not  indeed  decidedly  the  superior  of  the  two 
la  every  respect,  is  at  least  better  adapted  to  exempli ly 
those  conceptions  of  the  ludicrous  which  are  familiar  with 
the  reader*s  associations,  and  to  present  a  happy  medium 
between  the  difTerent  styles  of  Plautua  and  Terence. 
The  pure  Latinity  and  the  well-bred  tone  of  the  latter, 
as  well  as  the  arrangement  of  his  Pbts,  entitle  him  to  a 
degree  of  merit  which  would  be  more  duly  ascertained 
were  we  in  possession  of  the  Works  of  his  supposed  ori- 
|ririal,  Men  under  ;  and  his  delicacy  and  propriety  as  a 
lamdiar  Heathen  Moralist  cannot  be  too  highly  praised. 
But  when  contrasted  either  with  Aristophanes  or  Sheri- 
dan, or  Shakspeare  when  in  a  merry  mood,  the  Roman 
Dramatist  must  lie  utterly  acquitted  of  the  fact  of  ever 
having  promoted  that  laughter  which  our  modern  ideas 
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of  Ccimetly  require  as  an  addiLiounl  relish  to  the  plea-  Foeirf, 
sure  derived  from  instruction  and  good  taste.  His  V^pv*^*^ 
scenes  remind  ns  of  a  table  laid  wiih  the  utmost  neat- 
ness in  a  saloon  of  elegant  proportions,  but  presenting 
an  abstentions  banquet  of  white  bread  and  spring- water, 
alFording  little  temptation  to  more  than  a  moderate  in- 
dulgence, although  pure  and  good  of  their  kind. 

We  need  hardly  advert  to  tlie  anomalous  performances, 
many  of  them  not  deficient  in  talent,  attraction,  and 
occasional  humour,  which  Ihe  French  have  whimsically 
characterised  by  the  term  of  Comedie  Lanno^^ante,  and 
which  at  one  time  almost  monopolized  the  English 
Stage.  To  submit  these  to  the  rules  of  regular  criticism, 
would  be  departing  too  widely  from  the  projjer  subject 
of  Poetry,  which  nevertheless,  in  reference  to  the  Comic 
Art,  we  have  ctmsidercd  as  connected  with  a  branch  of 
works  not  couched  in  metrical  language.  Those  Co- 
medies indeed  in  wliich  this  more  classical  form  has  been 
adopted,  may  still  be  considered  as  less  depending  on 
the  peculiar  aids  of  Poetry,  than  any  other  species  of 
verse  ;  as  the  point  of  a  jest  or  familiar  alhision  is  lost 
by  amplification  or  ti^urative  language,  and  the  illusion 
of  imaginary  dialogue  in  this  ca»e  di^ppears,  unless 
kept  up  in  words  and  forms  of  speech  closely  resembling 
those  of  real  life.  Nay  even  in  the  most  successful 
branch  of  Comic  Poetry,*  as  embodied  in  narrative  or 
reflection,  and  therefore  not  necessarily  restricted  to  the 
same  limits  as  dialogue,  additional  humour  and  qiiainU 
ness  is  given  by  a  close  imitation  of  colloquial  idioms, 
with  no  farther  alteration  than  the  tnetrical  arrange- 
ment of  words. 

In  treating  of  so  boundless  a  subject  as  the  Art  cf  Comparison 
Poetry  in  general,  we  have  been  comyielled  to  restncl  *»*^ ''"'J^^ti'^ 
ourselves  lo  those  more  regular  and  defined  branches  Qfw^v^^"^' 
it,  which  may  properly  be  named  imitative,  and  which  pQew 
are  distinguished  by  a  narrative  or  Dramatic  Plot.  The 
essential  matter  which  gives  to  Poetry  its  dignity,  spirit, 
and  interest,  the  different  sources  of  which  we  have  else- 
where attempted  to  define,  is  precisely  the  same  in  tliose 
more  numerous  departments  which  may  be  styled  gene- 
rally^the  Descriptive,  Expressive,  and  Didactic;  and  al- 
though coUOTUlrated  more  effectively  toa  pivint  by  a  judi- 
ciously arranged  Plot,  the  expected  catastrophe  of  which 
may  keep  curiosity  awake,  it  does  not  necessarily  abate 
any  portion  of  its  quality  when  independent  of  such  Plot* 
The  GeorgicSf  as  well  as  the  more  modern  Poems  of  the 
Season^  the  Temple  of  Fame,  and  ChUde  Harold^ 
abound  with  every  Poetical  excellence  which  can  exist 
apart  from  incident  and  character.  Dryden*s  welUknown 
Ode  on  Alexander  $  FeaM^  and  his  Absalom  and  Achi- 
iophcl,  evince,  by  their  different  styles  of  merit,  a  power 
still  more  extensive,  and  evidently  equal  to  the  highest 
flights  of  Epic  song,  hod  the  Poet's  leisnre  and  circum- 
stances admitted  ot  its  cultivation.  These  latter,  indeed, 
may  be  classed  as  specimens  of  Imitative  Poetry,  al- 
though the  one  or  two  circumstances  which  form  ihtir 
groundwork  hardly  deserve  the  name  of  incidents. 

Having  touched  on  the  characteristics  of  some  of  the 
principal  branches  of  Poetry  in  reference  to  the  Passions 
with  which  they  are  chietiy  connected,  we  shall  not  dis- 
cuss them  more  particularly.  On  the  subject,  however, 
of  Sacred  Poesy,  tlie  most  dignified  and  important  of 
all,  a  few  remarks  may  not  be  mit^placed,  with  a  view  to 
account  if  possible  for  the  reasons  why  it  has  not  rc- 
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Toeliy.  oeived  an  improvement  commensurate  with  that  bestowed 
^^■v^^  upon  other  metrical  works  of  genius. 
Causes  of  We  shall  perhaps  be  anticipated  in  the  obvious  re- 
ihe  neglect  mark»  that  the  expression  of  Christian  devotion  can  be 
of  Devo-  no  other  than  revolting  to  the  taste  of  the  irreligious  and 
profligate,  and  dull  to  that  of  the  mere  decent  moralist. 
To  enumerate  the  proportion  which  such  persons  bear 
to  the  number  whose  habits  enable  them  to  relish  medi- 
tative and  devotional  subjects,  would  be  a  task  at  once 
painful  and  thankless  in  an  Essay  of  the  present  descrip- 
tion. But  this  is  not  all.  The  peculiar  doctrines  of 
Christianity,  grounded  as  they  are  on  the  sound  basis  of 
the  Reason  and  the  Affections,  still  contain  many  points 
too  mysterious  to  be  made  clear  to  the  ImagiiKUion^  and 
unparalleled  by  any  thing  with  which  that  faculty  is 
usually  conversant.  That  which  is  reserved  by  God  to 
baffle  the  pride  of  Metaphysical  speculation,  is  little  likely 
to  be  seen  plainly  by  an  intuitive  process  of  the  Mind. 
Again,  a  peculiar  class  of  Christians,  whose  motives  can- 
not but  be  respected,  and  whose  powers  must  in  some  in- 
stances be  acknowledge  by  all  serious  minds,  have 
adopted  a  tone  of  thought  and  phraseology  on  sacred  sub- 
jects, too  much  coloured  by  the  influence  of  ill  health  or 
despondency.*  We  speak  not  of  the  nauseous  fami- 
liarity or  the  exclusive  arrogance  of  sectarian  Hymns, 
as  any  stigma  on  those  to  whose  minds  they  may  con- 
vey sincere  and  pious  impressions :  but  rather  of  one  or 
two  instances  where  men  of  a  high  imaginative  cast  of 
thought  have  rather  chosen  to  dwell  on  the  awful 
denunciations  of  Scripture,  and  to  bewilder  them- 
selves with  speculations  on  the  uurevealed  joys  of 
Heaven,  than  to  illustrate  the  practical  beauty  of  a 
Religion  "  whose  ways  are  pleasantness,  and  her  paths 
peace."  Milton,  a  stem  and  Religious  Republican  rather 
than  an  enthusiast,  is  as  little  chargeable  with  such 
bad  judgment,  as  with  the  principles  of  the  Fifth- 
Monarchy-men.  But  the  same  gloomy  fanaticism, 
whose  disgusting  profanations  were  formerly  acted  in 
our  high  places,  while  its  flat  forbad  the  peasant  from 
those  innocent  and  cheerful  commemorations  of  sacred 
seasons  for  which  a  precedent  may  be  found  in  the 
Passover,  has  not  conflned  its  mischief  to  the  fatal 
reaction  of  morals  by  which  the  times  of  Charles  II. 
were  distinguished.  Still  subsisting  as  it  does,  although 
in  a  form  more  sincere  and  respectable,  it  has  tainted, 
by  a  similar  reaction,  the  sources  of  that  wholesome 
and  exalted  pleasure  which  the  imagination  should  na- 
turally derive  from  Religious  subjects,  when  not  warped 
by  vicious  habits ;  and  has  imposed  the  bar  of  false  shame 
upon  the  social  confidence  of  Christian  men  in  reference 
to  the  most  important  object  of  their  *'  business  and 
bosoms."  If  considered  with  the  eye  of  Truth  and  Rea- 
son, as  proceeding  from  the  Author  of  all  good  gifls  and 
affections,  the  true  Christian  spirit  far  exceeds  the  visions 
which  fabulous  Writers  have  formed  of  the  Golden  Age, 
Heal  view  ^^  *^  ^^®  sound  and  comprehensive  basis  of  all  that  is 
of  the  sub-  cordial,  courteous,  and  generous  in  domestic  and  social 
ject.  life,  of  plain  and  honest  dignity  of  character  in  the 

peasant,  of  honour  and  integrity  in  the  man  of  active 
business,  and  of  true  courage,  candour,  patience,  and  disin- 

*  We  particularly  allude  to  PoUok's  Coune  of  Time ;  a  Work 
whose  difl^nity  and  force  of  Fancy  constitute  it  a  leading  feature  in 
modern  Literature.  Its  faults,  me  most  offensive  of  which  is  the 
uncalled-for  attack  on  the  British  Hierarchy,  may  find  palliation  in 
the  youth,  the  zeal,  and  the  peculiar  circumstances  of  the  author,  . 
iiow  unfortunately  no  more.  He  seems  to  have  imbibed  too  strongly 
the  austere  spirit  uf  the  Scottish  Covcnuuters. 


terestedness  in  the  Statesman  or  Fbtriot  ;*  of  all  the  noUe   B 
qualities,  in  short,  with  whk:h  it  pleased  the  Orvator  to  ^ 
endow,  by  some  special  light  of  Nature,  such  men  h 
Phocion,  Aristides,  or  Germanicus. 

It  woukl  be  better  judged,  therefore,  if  men  of  lomgi- 
nation  would  attempt  to  familiarize  the  mind  with  Reli- 
gion under  such  wholesome  and  exalted  views  as  tbcse^ 
rather  than  encroach,  by  their  minatory  clauses,  on  the 
severe  responsibilities  of  the  Divine.  If  the  intention  of 
Poetry  be  to  give  pleasure  without  violating  Truth,  and 
to  draw  that  pleasure  from  familiar  sources  of  Fancy, 
its  province  does  not  extend  necessarily  to  every  thing 
consistent  with  that  Truth.  The  Poet  who  makes  the 
intenseness  and  eternity  of  hell-torments  his  fitvomite 
theme  from  a  mistaken  sense  of  duty,  mig^t  equally 
plead  the  excuse  of  Truth  in  descriluDg  the  agoninng 
details  of  a  surgical  operation ;  ignorant  that  there  are 
many  things  instinctively  shunned  by  men,  which  are 
not  therefore  the  more  fitting  subjects  for  Poetry.f 

One  of  the  best  models  of  devotional  verse  may  be 
found  in  the  welUknown  volume  of  the  CkriMtian  Tear, 
The  author,  a  Divine  of  sound  piety  and  original  tasCe^ 
has  perhaps  approached  as  nearly  to  the  limits  of  mysti- 
cism as  is  consistent  with  good  judgment,  and  too  near 
to  please  volatile  readers.  Seldom,  however,  is  any 
train  of  thought  introduced,  whkrh  is  not  familiar  to  the 
associations  of  serious  minds;  and  most  are  finely 
illustrated  by  some  familiar  image  drawn  fiom  the 
beauties  of  Nature,  the  charities  of  domealie  life,  or  the 
sacred  occurrences  of  the  Gospel  History.  This  &na- 
liarity,  however,  does  not  extend  beyond  the  bonnds  of 
sound  judgment  and  Religious  propriety.  The  reader  b 
as  it  were  invited  to  share  in  a  sacrifice  colled  from  the 
choice  productions  of  the  visible  World,  and  placed  at 
the  feet  of  the  altar;  not  to  lift  presumptuously  the  vefl 
which  conceals  the  Holy  of  Holies. 

It  is  evident  that  Psalmody,  from  its  very  natnie,M> 
ought  to  rest  on  a  still  broader  and  more  common  ban. 
As  a  species  of  sacred  composition  professedly  intended 
to  be  "  said  or  sung'*  by  large  congregations,^  it  should 
be  couched  in  that  simple  and  g^rand  form,  whicli  may 
meet  the  most  obtuse  capacity,  and  the  lowest  degree  of 
Religious  advancement.  The  one  and  only  model  to  be 
adhered  to  in  this  department,  is  bequeathed  to  us  ia 
those  Odes  of  the  Sacred  Psalmist  evidently  intended  ht 

*  Soumit  ave€  respect  i  «a  volonii  mmte, 

Je  cram»  Dieu,  cher  Ahneff  etje  n'ai  point  ^OMirt  ermmie, 

AihaBt, 

f  See  our  previous  remarks  on  r#  ^cf*v,  p.  66 1  ^  as  fifty odf^  to 
subjects  capable  of  neither  hope  nor  alleviation. 

I  It  is  lamentable  to  think  that  so  efRsctive  and  essential  a  pstt 
of  the  Church  Service  should  have  fallen  into  such  seneral  disnsa 
At  present,  it  is  either  an  exclusive  mpteiy  practised  by  cooceited 
knots  of  villa^  worthies,  or  an  office  contemptuously  delegated  ta 
yelling  charity-children.  The  Dissenters  are  wiser  in  their  geooa- 
tion  as  to  the  duty  of  "  praisin^^  God  with  the  best  member  iSaef 
have/'  and  '^  singing  praises  lustily  with  a  good  courage ;"  teitsoa 
which  it  might  not  be  mexpedient  for  our  own  orthodox  Blinisteisto 
expatiate  largely  and  specially  to  their  congregations.  The  opioioa 
expressed  in  Burney's  History  of  Mutic,  that  the  aonnd  of  msay 
voices,  however  rough  and  ill-tuned,  cannot  create  a  general  efisefc 
of  discord,  has  never  been  a  paradox  to  any  person  of  a  nsBf 
musical  ear,  and  fumislids  in  part  an  answer  to  the  practical  diffi- 
culties urged  ou  this  subject  in  support  of  indolence  and  false  shaac 
We  understand  that  the  present  Bishop  of  Down  and  CToonor,  a 
Prelate  well  known  in  early  life  for  his  Poetical  talent,  and  sealoas 
for  the  promotion  of  Psobnody,  has  given  to  the  World  specimeasia 
this  style  of  translation.  But  as  yet  no  authorized  selection  (whidi 
ought  fairly  to  include  certain  parts  of  Steruhold^  and  even  Tatr} 
has  superseded  the  preseut  versions. 
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iliy*  the  public  service  of  ihe  Temple*  Composed  as  thesei 
^^  were  by  one  who  united  t!ie  chosen  gi(l  of  inspiration 
'  with  the  character  of  Monarch,  Warrior,  and  Sage,  they 
breathe  oa  it  were  the  united  voice  of  a  mig-hty  multi- 
tude like  the  company  of  Saints  and  Elders  in  the  Re- 
velations, even  through  the  inadequate  medium  of  prose 
translation  ;  and  Ihey  prei^eiit  an  inexhauBlible  fund  o! 
sublime  and  solid  matter,  which,  alt  hough  transcending  all 
imitation,  might  amply  reward  the  etforts  of  the  most 
Poetical  translators.  Unfortunately  the  only  authorized 
metrical  versions  of  the  PBalms  exist  in  a  shape  calculated 
to  scandalize  all  hearers  of  moderate  taste  and  education. 
The  faults  of  Sternhold,  much  as  it  has  been  the 
practice  to  depreciate  his  translation,  may  be  in  some 
degree  palliated  by  the  obsolete  nature  of  his  diction  ; 
and  in  fact  hardly  extend  further  Ihan  the  extreme  of  lu 
rough  and  yeomanlike  simplicity,  which  for  the  sake  of 
our  forefathers  we  may  be  inclined  to  tolerate  with  in- 
dulgence. In  several  instances,  particularly  the  lOOth 
Psalm,  Sternhold  can  hardly  be  improved  upon  as  tlie 
sober  lyrist  of  a  country  church.  In  the  18th  Psalm 
he  rises*  by  a  strange  sort  of  intuition,  into  a  strain  of 
sublimity  worthy  his  odgiiraL  In  no  case,  however, 
does  he  convey  any  train  of  association  so  inconsistent 
with  his  subject  as  the  tripping  pastoral  strain*  intended 
by  Merrick  as  a  paraphrase  of**  The  Lord  is  my  Shep- 
herd ;"-or  as  the  nauseous  whinings  of  Tate  and  Brady, 
which  still  continue  a  by-word  and  a  jest  on  our  admi- 
rable Churcl*  servicc-t 

The  immeasurable  superiority  of  Efevid's  Psalms,  a.H 
might  be  expected,  shows  in  a  disadvantageous  light  of 
contrast  any  thing  which  the  invention  of  Man  has  de- 
vised  as  a  sul>slitute  for  them  in  their  peculiar  depart- 
ment. Hence  the  greater  part  of  what  are  styled  Hymns, 
although  commendable  as  the  expression  of  devout  feehng, 
appear  tainted,  in  comparison,  with  a  htllencss  of  con* 
ception,  and  a  fulsome  familiarity,  adapted  rather  to  ihe 
worship  of  sectarian  tabernacles.  Dryden's  translation 
of  Vtni  Creator  Spirt  tits,  and  the  noble  conventual 
etrain  of  Dien  Inc,  are  indeed  happy  exceptions*  1 1  may 
be  remarked  aiso.  that  the  one  or  two  Hymns  adapted  by 
our  Liturgy  to  particular  Festivals,  if  not  possessing  any 
Poetical  merit,  are  couched  at  least  in  a  tone  of  devoul 
simplicity  which  cannot  offend  the  nicest  judgment. 
The  Christmas  Hymn,  **  While  shepherds  watch'd  their 
flocks  by  night,'*  is  perfect  in  its  way  as  a  mere  metrical 
arrangement  of  the  narrative  of  Scripture,  and  better 
adapted  to  commemorate  an  event  &o  transcendent,  than 
any  of  those  little  ambitious  attempts  at  Poetry,  which 
are  often  substituted.  To  those  who  have  heard  it  sung 
on  the  night  of  Christmas  Eve  by  Ihe  rudest  vilbge 
choir,  according  to  a  good  old  custom  J  somewhat  iklleu 

*  Z^  !  my  Shepherd's  hand  divine  * 

Want  shall  never  more  be  mi  tie. 
Aad  again,  in  his  pillage  from  Additon  : 

To  thp  Btreamfl,  t/mt  tofi  artd  tlow 
Through  the  verJunt  landscape  &ow. 
f  The  121st  Pjialm,  mid  one  or  two  others,  eertainly  coastitufe 
except iont  to  the  general  canJext  of  the  ill- fated  Laureate  and  hiji 
amlstant    The  merit,  Itowever,  in  these  casos,  consiMta  in  having 
adopted  the  plain  old  KngUtih  styl«  uf  Sttfmliold. 

Though  wo  neither  nfR'ct  to  de|  recatc  modem  Tefmemeufj  uor 
consider  our  Buaj*tor8  of  the  Xa&i  century  am  better  or  wiser  than  !lie 
present  generation^  it  is  imtJossible  not  to  regrot  the  dwline  «r  that 
chetTful  and  genial /j^/iVe  morak  of  the  Church  of  England,  which 
prevailud  in  the  days  of  Addi«an ;  expressed  by  the  Yule-clo;;,  !ho 
€hf istiaiuf  CaiQ\  the  B«iron  of  beef  which  fb-asted  the  poor  lu  the 


into  disuse*  the  effect  is  very  atriliing  aud  pecuh'ar.    The     Vo^trf, 
plaintive  and  flowing  tune  to  which  the  words  arc  adapted,  ^^**v**- 
the  hour,  the  occasion,  and  the  condition  of  life  of  the 
Kingers,  produce  an  illusion  perfectly  in  character  with 
the  associations  then  presenting  themselves  to  the  most 
unimaginative  Christian  mind. 

In  the  Epic  and  Dramatic  style  of  Sacred  Poetry,  Imibfive 
there  are  few  instances  of  success.  The  events  of  the  S-«:rvd 
New  Testament  are  xi>f  so  exclusively  hallowed  a  natune,  ^  ^^' 
as  to  impose  a  restraint  on  tfje  Imanrtnation  of  well- 
reg^ulated  miiHb  ;  a  restraint  which,  perhaps,  may  have 
contrihnted  to  the  iUihire  of  Milton  in  his  Paradise  Re- 
gained, Thmc%  however,  connected  with  the  History  of 
the  Jewisii  Theocracy  do  not  present  tlie  same  diffi- 
culty, and  considered  in  a  merely  htinmn  point  of  view, 
exhibit  an  extraordinary  strits  of  incidents  and  charac- 
ters ahoundin^  in  all  the  higher  in^nredients  of  Poetry. 
Those  circumstances,  neverlheless,  which  are  in  I  hem- 
selves  the  strongest  living  testimony  to  Scriptural  Truth, 
have,  by  a  natural  effect  of  association,  contribvited  to 
debase  these  ingrecJicnts  in  the  eyes  of  those  whose  ima- 
[i^ination  outruns  their  judgement.  Accustomed  from 
their  infancy  toassoc^iate  the  name  of  Jew  with  habits  of 
sordid  traffic,  and  the  peculiarity  of  countenance,  which 
possibly  may  be  a  modern  feature  of  the  Divine  dispen- 
sation for  obvious  purposes,  the  undiscriminating  arc 
apt  to  confound  the  Patriots  and  Heroes  of  Holy  Writ 
with  Iheir  obscure  descendants.  Yet  even  when  ab- 
stracted from  all  idea  of  the  sacred  cnnse  which  dignified 
their  exploits,  the  names  of  Judas  and  of  Eleazar  may 
at  least  parallel  those  of  Decius  or  of  Wallace,*  and  the 
lamentation  of  a  brother  in  arms  over  the  Jaithful  and 
princely  JonathaOj  may  challefi«;e  a  oompetilion  with  any 
eulogy  of  Bard  over  Irtie  Knight,  Nor  do  we  conceive 
(speaking  rather  in  simple  truth  than  in  levity)  that  any 
fabulous  lei^nd  of  the  Hound  Table  can  exceed  the  true 
tale  of  David's  three  **  miglity  men  of  valour,"  breaking 
in  their  loyalty  through  an  armed  host  to  bring'  their 
Sovereig^n  a  draught  of  water  ;  or  that  David's  noble 
refusal  to  drink  the  price  of  his  subject's  blood ,t  may  ^ot 
match  the  memorable  episode  of  the  British  Knight  and 


Lord  of  the  Manor'i  kitchen,  and  that  worthy  perAonag«  himself, 
mai^hidling;  his  family  ikud  guests  in  thvir  beiit  iittire  into  the  w«ll- 
hollied  pew ;  custoiuti  at  which  the  mufderu  fanatic  would  frown, 
and  the  infidt:!  Kuctr. 

HAc  ijtMtai  lypuij  kic  eanii  urgtL 

*  "  Eleozar  alsO|  sumamed  Savamn,  perceivinjj  thfit  one  of  the 
beastii,  anned  with  royal  harness,  was  higher  than  all  the  rest^  and 
Kupposiii^j  that  the  king  was  upon  him,  put  himself  in  jeoi»ardy,  to 
the  end  that  he  might  deliver  hi»  people^  and  gut  him  a  pm-petual 
name.  Wherefore  he  ran  upon  him  courageously  thrLvugU  the 
midit  of  the  battle,  slaying  to  th«  ri|;ht  hand  aud  the  lift,  so  that 
they  were  divided  from  him  on  both  nides.  Which  done,  he  erept 
tuider  ihe  elephaiit^  and  thrust  him  under,  and  »lew  hinij,  whereupon 
the  elephant  fcil  down  upon  \xim^  ami  there  he  died;*  AlaccaLrei, 
Look  i.  eh.  vi. 

f  If  the  one  fatal  crime  of  David  be  put  out  of  the  qnestioa,  hi» 
character  ia  djstingiiiiihed  by  thosit  frank  and  maj^nanimotis  fea- 
turts,  which  are  considered  the  marks  of  the  true  Kinp»  when  ex- 
irmplitied  in  nnch  men  as  Francis  I.  ox  Henry  IV.  of  France.  His 
dignity  is  rather  increased  than  loweretlj  when  we  rt-ad  uf  his 
dancing  l>efore  the  Ark  ^f  the  Lord  at  the  head  of  his  People^  a 
condescension  not  understood  in  its  proper  sense  liy  the  proud 
daujihttr  of  Siiul.  There  is  something  in  this  «rait  truly  uianly 
and  royal,  as  a  triumph  over  false  %akU,  and  in  keeping  witli  the 
feast  given  by  him  to  the  whole  nation,  when  lite  ceremony  wa« 
conclnded.  Asaptihlic  act  of  homage  jny fully  iH-rfurmed  l>y  tho 
Father  of  his  People,  its  efifoct  mint  bAVe  been  incalculable  on  the 
mjiid^  of  thti  Israel jtev. 
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Foetiy.  the  Wounded  Soldier.  Tet  it  cannot  be  dUguised,  that 
'^y^^  such  heroic  annab  as  these,  as  well  as  the  records  of  the 
wisdom  and  magnificence  of  the  Monarch  whose  name 
is  even  now  as  a  magic  spell  to  Oriental  nations,  and 
the  combination  of  sublime  words  and  circumstances 
attendant  on  his  consecration  of  the  Temple,  are  oflen 
recollected  as  nothing  more  than  the  dull  task  of  child- 
hood,— the  actions  of  a  stiffnecked  people  marked  by 
the  finger  of  Divine  reprobation. 

It  is  possible  that  the  mistaken  associations  to  which 
we  allude,  may  have  been  strengthened  by  the  unclassi- 
cal  terminations  of  Hebrew  names,  and  the  affected  use 
of  them  by  the  Puritans  in  their  baptisms.  And  even  to 
minds  superior  to  such  trivial  circumstances,  the  most 
memorable  actions  in  Holy  Writ  may  present  them- 
selves as  the  special  effects  of  an  overruling  Pro- 
vidence, rather  than  as  implying  any  individual  power 
or  character  in  the  performers:  a  point  on  which  it 
is  difficult,  as  in  the  instance  of  David's  heroic  en- 
counter with  the  Giant  of  Gath,  to  draw  the  line  be* 
tween  primary  and  secondary  causes.  To  others  also, 
fully  alive  to  the  dignity  and  beauty  of  the  Sacred 
Writings,  it  may  have  seemed  inexpedient  to  allow  their 
imaginations  to  wander  on  subjects  connected  more  or 
less  with  points  of  Faith.  Be  this  as  it  may,  the  fact 
unwillingly  presents  itself,  that  the  Scriptures  have  in 
most  instances  remained  a  sealed  book  to  the  Poet  in 
search  of  materials  for  his  Art 

We  need  not  quote  the  Works  of  Miltou,  the  Saul  oi 
Alfieri,  and  the  Atkalie  of  Racine,  as  proofs  how  these 
difficulties,  if  they  indeed  exist,  may  be  surmounted  by 
powerful  minds.  The  Drama  of  Sanuon  JgoniUti,  in 
particular,  although  departing  in  no  point  from  the 
minuteness  of  sacred  tradition,  conveys  the  idea  of  a 
colossal  image  carved  from  a  rock  in  the  true  style  of 
classical  grandeur  and  repose.  Nor  does  the  accus- 
tomed vigour  of  Lord  Byron  appear  to  desert  him  in 
his  Hebrew  Melodie$,  the  solitary  tribute  of  his  genius 
to  sacred  subjects. 

We  have  been  tempted  rather  to  exceed  our  usual 
limits  in  the  discussion  of  the  dignity  and  capabilities 
of  Biblical  themes  for  Poetry,  considering  the  general 
exercise  of  the  Art  as  at  all  times  an  important  link  of 
sympathy  and  communication  among  civilized  nations, 
peculiarly  adapted  to  commemorate  those  feelings  and 
recollections  which  they  possess  in  common.  The  greatest 
triumph  of  the  Muse  of  Euripides  was  to  find  that  the  re- 
citation of  his  verses  had  soflened  the  minds  of  national 
enemies  towards  captives  of  the  same  blood  and  lan- 
guage. Thus  those  men  of  genius  in  all  Christian 
Countries  who  know  how  to  unite  the  wisdom  of  the 
serpent  with  the  harmlessness  of  the  dove  in  their  treat- 
ment of  sacred  subjects,  eschewing  at  once  sectarian 
rancour,  doctrinal  discussion,  and  ill-judged  &miiiarity, 
may  become  most  powerful  coadjutors  to  the  professed 
Divine  and  Moralist,  in  drawing  closer  those  bonds  of 
union  among  the  worshippers  of  the  true  God,  which 
constitute  the  true  essence  of  humanity  and  the  law  of 
nations.  Those  whose  differences  of  creed  forbid  their 
meeting  in  a  common  place  of  worship,  may  recognise 
in  the  Poetry  of  Milton  or  Klopstock,  the  cementing 
principles  of  a  Religion  first  proclaimed  by  the  memo- 
rable words,  *'  Glory  to  God  in  the  highest ;  on  Earth 
peace ;  good  will  towards  men." 

Having  hitherto  confined  ourselves  to  the  discussion 
of  the  subject-matter  of  Poetry,  it  remains  for  us  to 
speak  of  the  causes  calculated  to  give  it  a  due  effect ;  of 


whatever,  in  sbort»  b  comprahendcd  undsr  the  ttacam  ef   IM| 
diction,  arrangement,  ornament,  and  taste.  ^•^v* 

The  judknous  selection  of  those  drcumataiieea  in  tbe  ^j^ 
treatment  of  any  given  subject,  which  shall  ilhistvale  it  ^||^ 
in  the  most  Poetioil  and  striking  manner,  is  one  of  tbmt 
points  where  rule  ends  and  geuhis  begins;  as  well  with 
reference  to  the  actions  and  words  of  inaginmry  chaiae* 
ters,  as  to  the  positkms  of  still  or  animat(fd  Nalme, 
under  which  they  take  place,  serving  aa  it  woe  tba 
purpose  of  a  background  in  harmony  wkh  the  Iwding 
features  of  the  picture.  Thus  the  tinw  mi  dfty«  and  the 
cheerful  sunshine,  conspire  to  givia  a  note  linking 
interest  to  the  fate  of  Ugo,  in  the  cxcciitkia  aocflewUch 
terminates  ParUina;  quitting  as  ha  doea  the  bright 
scenes  of  Nature  in  the  prime  of  yovth  and  alieagCh. 
Thus  also  in  the  noble  lyric  known  by  the  hcmely  naae 
of  Hotier^M  Gkoit^  the  appeal  of  the  departed  Spirits  is 
rendered  more  touching  by  introdudng  them  ae  hoffcriag 
over  the  scene  where  Uieir  lives  were  ingiorioo^y  ctit 
away.  It  may  be  remarked  akoi,  that  wrilerB  of  sn 
inferior  grade,  when  tasked  beyond  the  poven  of  Ihor 
genius  by  some  appalling  conjuncture  of  their  FkA,  6y 
to  the  ready  melo-dramatic  resonree  of  a  Ihnndeialorn, 
a  meteor,  or  an  earthquake ;  as  an  indifferent  manriiB 
will  sometimes  wind  up  his  perfimnance  withaaacDOBr* 
paniment  con  Urtpito. 

To  resume  our  subject,  the  cvopycuiy  or  chMfie  efcinni 
conception,  on  which  the  Ancients  laid  sodi  alius  on  Cqm|I 
never  be  kept  too  strongly  in  view.  As  thf  nMiH  of  IIml 
reader  cannot  take  in  above  a  eertain  qnartiiy  cf  itoa 
without  fatigue  and  coufuskm,  it  is  the  ohjMt  cC  a 
masterly  Poet  to  select  one  or  two  circanietnneea»  which 
imply  or  represent  a  variety  of  othera»  eqmUy  pnfasUe 
and  conneefted  with  the  subject,  but  not  eqnaUy  vivid  er 
forcible.  Thus  Shakspeare  has  by  a  &«  wrdi  pn- 
sented  the  most  perfect  pkture  of  kingly  facnriBg  sod 
masculine  beauty,  where  an  inferior  Poet  woeld  have 
wasted  as  many  verses  in  describing  the  shape  of  the 
monarch's  features,  the  mouki  of  hia  limfas^  and  the 
colour  of  hia  hair  and  eyes : 

Hyperion*!  curls,  the  front  of  Jove  himself 
An  eye  like  Mafs,  to  threaten  and  cowwd, . 
A  station  like  the  herald  Bicicury, 
New^ighted  on  a  heaven-kisaiug  hilL 

It  is  in  fact  the  concentrated  abundance  of  a  fine 
Imagination  that  thus  vents  itself  in  '*'  thoughts  thst 
breathe,  and  words  that  bum."*  Familiar  as  a  Foetof 
real  genius  must  be  with  a  cloud  of  images  and  cxrcam- 
stances  illustrative  of  the  subject  of  his  contemplatieB, 
he  is  able  to  view  it  at  once  in  all  its  bearings,  as  as 
architect  studies  the  general  effect  of  an  edifitt,  or  ss  a 
commander  draughts  his  best  disciplined  troops  to  a 
chosen  point  of  action  ;  and  to  select  those  leading 
features  which  harmonize  at  the  first  glance  into  a 
graceful  whole.     By  a  parity  of  reasoning,  the  laborioos 

*  Dante  has  with  a  single  stroke  of  his  pen,  in  tiM  fins 
In  guim  di  Icon  quando  gi  pota, 
conveyed  the  most  perfect  image  of  the  mien,  ths  eoimlcnanei^  ad 
almost  of  the  previous  history,  of  an  indignant   spirit^  ia  wbidk. 
pride  and  suffering  had  worn  themselves  to  melancholy  apethy. 
This  is  a  true  exemplification  of  "  the  Poet's  eye,"  as  the  fflUoaiig 
passage  is  of  the  true  Poetical  feeling  hriefly  exprened : 
He  sleeps  not  where  his  fathers  sleep  ; 
B\it  who  hath  a  grave  more  proud  ? 
For  the  Syrian  wiltU  his  record  keep^ 
And  a  Uumer  is  his  shroud. 
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tf*  tniniilenefis  with  wbicli  some  writers  multiply  tmial 
^^  circumstances*  may  be  jydrred  to  arise  from  an  habitual 
poverty  of  conception,  and  a  consciousness  of  deficiency 
which  renders  them  anxious  to  say  every  thin^  which 
can  be  said,  in  the  hope  that  something  at  least  may 
strike  their  hearers.  To  preserve  our  analog^y,  they 
apjiear   in    the   situation   of  an  unskilful   General,  em- 

tbarrasset]  by  the  conduct  of  new-raised  levies,  and  bo  pine: 
tbat  numbers  may  balance  want  of  discipline.  By  dint  of 
pain  fill  thought,  many  ideas  occtir  to  them  perhaps  for 
the  first  time,  not  mellowed  down  by  previous famiJiarily 

I  to  that  state  in  which  iheir  spirit  and  flavour  can  be  ex- 
tracted. In  contrast  with  writers  of  the  intuitive  grasp 
of  mind  to  which  we  have  alluded,  ihey  resemble,  as  it 
were,  the  stationary  dwellers  on  a  mountain,  wlio  can 
describe  accurately  every  dinj!^le  and  crevice  on  il^  face, 
without  ever  having  taken  a  full  view  of  its  height  and 

t  proportions. 
Ovid»  w  hose  greatest  merit  lies  perhaps  in  the  liveliness 
and  accuracy  of  his  descriptions,  is  nevertheless  a  writer 
of  this  petty  microscopic  class.  He  seems  to  have  been 
peculiarly  ignorant  of  the  difference  be tw^een  expressing 
ft  whole  and  a  number  of  parts,  and  of  the  power  of 
concentration  which  is  even  indicated  by  the  analogy  of 
Nature.  A  clap  of  thunder  divided  into  a  hundred 
paltry  reports,  or  a  cataract  drawn  off  into  a  hundred 
small  streams,  loses  both  its  effect  and  its  nature  ;  and 
in  the  same  manner  is  the  momentum  of  a  circumstance. 
In  itself  striking,  weakened  on  the  mind  of  the  reader 
by  minuteness  and  verbosity.  Thus  the  transformation 
of  Niobe  loses  much  of  its  force  in  the  Mdamor phases, 
from  the  repetition  of  a  number  of  circumstances  of  a 
nature  similar  to  each  other  ; 

Jp»a  quoque  imier'ttds  rum  duro  tmgita  paiaio 

Necjiecii  cfrvtXj  ncc  brachm  redden:  gtaius^ 
Nee  pet  trtpotett. 

It  sbould  ever  be  recollected,  (a  feet  of  which  Ovid 
and  similar  writers  appear  little  aware.)  that  the  Imagi- 
nation of  all  readers  capable  in  any  degree  of  relishing 
the  beauties  of  Poetry,  is  in  active  exercise  during  its 
penisal,  and  is  as  jealous  of  the  performance  of  its  own 
office  without  superfluous  aid^  as  the  mouth  is  of  the 
privilege  of  masticating  its  own  food.  The  sense  of 
gatisfttction  in  learning  and  inferring  somewhat,  which  is 
considered  by  Aristotle  as  a  distinct  pleasure  in  itself,  is 
disappointed  by  the  officious  suggestion  of  those  ideas 
i>?hich  a  Poet  of  genius  and  judgment  leaves  unex- 
pressed, well  knowinij  that  he  has  touched  the  one 
master-string  to  which  they  all  correspond.  More 
peculiarly,  when  the  mind  of  the  reader  is  hurrying  on 
to  any  crisis  of  eventful  interest,  is  it  necessary  to  keep 
pace  with  the  rapidity  of  IVis  thoughts,  instead  of 
pausing  on  minute  particulars. 

It  must  be  confessed,  that  in  these  cases  *'  the  good 
Homer''  not  unfrequenlly  betrays  that  *'  occasional 
drowsiness"  which  ancient  Critics  have  attributed  to  him. 
The  fault  may  be  the  more  venial,  when  considered  as 
the  etrect  of  the  genius  of  an  Age  when  the  success  of 
battles  depended  rather  on  individual  strength  and  dex- 
terity, than  on  combined  manoeuvres,  and  when  most  of 
his  audience,  from  a  natural  fellow-feeling,,  hung  in  the 
same  suspense  on  the  event  of  every  thrust  and  parry  of 
his  imaginary  champions,  as  on  the  final  catastrophe  of 
a  tale.  Hence  his  battles  become  in  many  instances  a 
tedious  detail  of  single  combats^  during  which,  as  on  a 


I 
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Dramatic  Stage,  the  whole  dm  of  war  appears  to  the     Poetry* 
Imngination  to  **  stilfer  a  syncope  and  pause'*  contrary  V^v*^*^ 

to  Truth  and  Nature, 

It  may  be  doubted,  indeed,  whether  a  merely  general 
picture  of  the  battles  with  which  the  greater  part  of  the 
Iliad  13  necessarily  fdleri,  would  have  been  sufKdent  to 
form  a  body  of  matter  without  the  introduction  of  the 
details  of  particular  deeds;  and  jK>esibly  too  these  very 
details  may  have  been  intentionally  spun  out  by  the 
Pnet,  to  form  as  it  were  a  laborious  contrast  of  the  toil 
and  lug  of  war  preceding  the  reappearance  of  his  Hero, 
to  the  decisive  rapidity  with  which  Achilles,  when  once 
in  arms,  overthrows  ever)"  obstacle,  striking  terror  by  his 
very  look.  At  all  events  it  is  plain  that  Hoiner,  when- 
ever he  pleases,  is  as  thorough  a  master  of  the  art  of 
blending  iiis  masses  of  action  with  fine  general  effect,  as 
of  every  other  power  constituting  the  true  Poet.  The 
muster  of  the  Myrmidons,  *•  rushing  to  the  battle  like 
thirsty  wolves  to  a  spring,"  and  the  defence  of  the  ram- 
parts by  Polypaetes  and  Lconleus,  animated  by  a  rapid 
succession  of  the  most  powerful  simllies,  may  be  men- 
tioned among  a  hundred  other  instances  of  this  spirit 
stirring  faculty. 

As  it  can  hardly  be  considered  beneath  the  dignity  of  ExampIeB* 
our  subject  to  instance  I  hat  which  has  been  praised  both 
by  Addison  and  Sir  Philip  Sidney*  we  would  allude  to 
the  ancient  Ballad"  of  CA^rj^  Chaste  as  eminent,  among 
its  other  merits,  for  its  uninterrupted  flow  of  martial 
aciion,  and  the  admirable  ^tf^ji/fg- which  it  preserves  be- 
tween the  individual  deeds  of  the  leaders  and  the  m^l^e 
of  their  bands.  The  excitement  of  the  whole  moving 
scene  never  seems  to  flag  for  a  moment;  the  words  of 
the  Chieftains  are  as  brief  and  ardent  as  the  sparks  of 
fire  struck  from  their  weapons,  and  are  uttered  with  the 
decisive  quickness  of  real  aciion  ;  and  each  exploit  in 
succession  assumes  a  momentary  prominency  amid  the 
general  mass,  like  the  occasional  blast  of  a  trumpet* 
enhanced  in  its  effect  by  the  accompanying  din  of  battle 
which  it  overpowers,  Tlie  bard  never  pauses  in  his  fiill 
career,  till  the  conclusion  of  the  contest  reminds  him  to 
sum  up  the  mutual  losses,  and  pay  the  tribute  of  honour 
to  the  fallen.  Thus  the  contrast  is  rendered  more  strik- 
ing, when  the  battle  seems  to  cease  for  a  moment  on  the 
deaths  of  the  respective  leaders,  in  a  manner  critically 
well-judged.  The  reader  is  placed  exactly  in  the  pro- 
bable position  of  the  combatants,  sorrowfully  arrested 
for  an  instant  by  the  spectacle  of  two  noble  Knights 
dying  with  sentiments  of  honour  in  their  mouths.     His 

♦  The  fvrm  of  **  Ballii<r  is  very  indefinite  in  xU  general  accep- 
tation, inehidinfr  clftuea  of  composition  wholly  drffbreat  in  liieni- 
ttflves,  uf  which  the  only  commnn  rlmract«nstits  ore  brevily  of 
mctre«  aod  Biiupliciiy  and  per.'^picuity  of  Inn^a^e,  JIutirr'M  Ghati^ 
to  wliicli  m»  have  already  Jilluded,  is,  in  facr,  a  Lyric  Ode  of  RTcat 
beauty,  and  prochiced  in  its  day  a  vinguUr  jwlitical  effect.  €hrv*j 
CAaM^t  thi*  Bfitf/e  of  Srmpoch,  and  the  more  finished  pTudnrtions  of 
Sir  Waltpr  Scctfs  school,  may  l>e  Btvled  Heroic  Legends,  in  com- 
mon with  Marmiun^  nr  the  Uty,  Wolfe's  Tr^mtt  (o  Str  John 
Maore  (einiaent  for  feeling  nm\  for  vixid  imajrwy)  ia  of  llie  uaiura 
of  B  wttthke  rcqniem.  A*  specimeni  nf  the  Baltad  proptr,  adapted 
practkftlly  for  the  voice,  the  /rwA  Mrhditu  are  preeminent,  whet- 
ever  the  QiitlioT  ahstains  from  Bpditioui  aHuiioni*,  and  from  those 
laborious  ivfinements  which  the  gimplicity  of  »on|^  nrjects.  Oire- 
intlisiwiiiable  rc<iimite  in  the  n;al  Ballad  i«,  that  the  thuwghts 
ihould  couvey  themselves  dearly  to  the  mind  K-fore  the  ctirretpoiid- 
m^  htti  of  the  m\mc  has  passed  firotti  the  ear.  On  the  whole,  we 
know  nnthing  in  this  ]ieculi«  claw  of  composition  siTperior  to  the 
simple  strain  of  O'Keefie : 

Ob  the  moment  was  tad  when  my  lof  e  and  I  pried, 
Mil  vottrHecn  de/i$&  M/eem  cgtj  &c. 
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Poetry,  attention  is  then  fixed  on  the  deliberate  purpose  of  the 
English  archer  to  avenge  the  death  of  Percy,  and  he  finds 
no  tediousness  in  the  description  of  the  tough  yew,  the 
cloth-yard  arrow,  the  strong  pull,  and  the  deadly  aim, 
whicli  are  to  overtake  the  retreating  foe :  on  whom  how- 
ever, when  once  fallen,  the  Poet,  with  excellent  judg- 
ment, wastes  no  more  words  in  expressing  how  he 
gnashed  his  teeth,  bit  the  dust,  and  the  like  common- 
places, but  instantly  resumes  the  general  thread  of  his 
subject. 

The  Vlth  Canto  of  Marmion  is  a  distinguished  in- 
stance of  a  similar  good  taste,  founded  on  Truth  and 
correct  analogy.  For  the  very  position  which  would 
convey  to  a  real  spectator  the  most  absorbing  impression 
of  interest  in  the  fortunes  of  a  hard-fought  field  like  that 
of  Flodden,  would  be  precisely  that  in  which  the  Poet 
has  placed  Clara  and  Fitz-Eustace ;  far  enough  removed 
from  the  battle  to  command  a  leading  view  of  all  its 
fluctuations,  and  sufficiently  near  to  mark  the  particular 
exploits  and  dangers  of  their  own  band.  Thus,  fixing 
the  reader's  point  of  sight  according  to  the  most  accurate 
laws  of  Poetical  perspective,  he  presents  a  general  glance 
at  the  contest,  boundless  as  the  ocean  in  a  storm,  yet 
diversified  and  grouped  by  the  leading  features  of  the 
banners,  the  crests,  and  the  war  cries,  which  respectively 
mark  the  points  in  which  the  most  daring  knights  are 
engaged,  and  the  fight  is  most  obstinate.  An  inferior 
Poet  would  have  plunged  the  reader  into  the  midst  of 
the  mfiltSe,  to  have  shown  his  own  Homeric  accuracy  in 
describing  individual  thrusts  and  wounds;  thereby 
anticipating  his  Imagination  in  unnecessary  particulars,* 
and  leaving  it  unfilled  by  any  grand  general  idea.  But 
in  this,  as  in  many  other  similar  instances  occurring  in 
his  Prose  Works,  of  a  nature  to  be  judged  according  to 
the  rules  of  Poetrj-,  Sir  Walter  Scott  has  judiciously 
followed  the  precepts  of  Burke  and  Bacon,  *'  that  infi- 
nity is  a  principal  source  of  the  sublime,** — and  '*  that 
the  ofiice  of  Poetry  is  to  accommodate  the  shews  of 
things  to  the  desires  of  the  mind."  According  to  the 
primary  law  of  sympathy,  the  reader  places  himself  in 
the  situation  of  the  imaginary  spectators,  made  more 
anxious  by  the  degree  of  personal  risk  which  they  incur; 
and  brooking  no  trivial  interruption  from  the  main 
objects  of  interest,  his  fancy  is  awake  to  the  slightest 
circumstance  showing  how  the  tide  of  battle  flows  round 
the  important  land-marks  on  which  his  eye  is  fixed ;  the 
royal  standard  of  King  James,  the  lion  of  Howard,  or 
the  falcon-banner  of  Marmion.  Thus  the  gradual 
wavering  and  the  final  fall  of  this  banner  are  watched 
with  a  more  lively  interest  at  a  distance  from  which  sight 
is  not  lost  of  the  general  contest,  and  the  sudden  appear- 
ance of  the  warrior's  masterless  horse, 

Blood-shot  his  eyes,  his  nostrils  spread, 
The  loose  rein  danfrling  from  his  head, 
Housings  and  saddle  bloody-red, 

*  As  for  instance,  (suppotilh  tupponendia,) 

Fierce  Marmion's  arm,  invincible  in  fight, 
Through  border  lej^ons  first  let  in  the  light ; 
Stout  Haliburton  bites  the  bloody  groimd, 
And  Pringle*8  heir  gasps  with  a  mortal  wound, 
Scott,  Laidlaw,  Kerr,  lie  stretch'd  upon  the  plain. 
And  Ramsay  speeds  to  Orcus*  dark  donuin ; 
But  ah  !  while  rag'd  the  warrior  far  and  wide, 
The  lance  of  Home  transfixed  his  mailed  side, 
While  Gordon's  axe,  with  matchless  strength  addrest, 
Dash'd  on  his  helm,  and  ras'd  his  falcon  crest ; 
He  falls,  he  bleeds ;  to  ruthless  foes  a  prey, 
In  dust  and  gore  the  groaning  hero  lay  : 
and  thus  at  the  rate  of  miiie  vertui  ttans  prdc  \n  who. 


is  more  sudden  and  startling,  than  if  the  deed  of  the 
borderer,  who  bore  him  fix>m  his  saddle,  had  been  dis- 
tinctly described.  The  latter  incklent  also  works  up  the 
situation  of  Clara  to  the  most  anxious  pitch,  when 

Kuitace,  maddeningrst  tha  ngfat^ 
A  look  and  sign  to  Clara  CMt, 
To  mark  he  would  return  in  battff, 
Then  plimg*d  into  tiie  fight 

Of  the  poverty  of  Virgil's  conceptioos  of  chinMrter,  u 
compared  with  Homer,  we  have  already  commented. 
It  is,  therefore,  but  justice  to  express  our  mdmiratkm  of 
the  perspicuity,  dignity,  and  good  keeping,  with  whidi 
he  manages  his  external  circumstances,  preserving,  liks 
a  skilful  painter,  the  due  proportion  between  his  sidient 
and  retiring  points.  In  the  dubious  twilight  under 
which  iBneas  and  the  Sibyl  enter  the  portal  of  the 
Shades, 

Quale  per  incertam  Umam,  nA  iuee  mai^md 
Est  iter  in  ty/vis,  ubi  caelum  condUii  uatirA 
Jupiter,  et  rebut  nor  abttuHt  atru  eoSoremf 

the  shadowy  images  of  evil  Genii  are  blended  in  s 
manner  more  sublime  and  fearful  (like  Milton's  image 
of  Death)  from  their  very  indistinctness;  and  at  the 
same  time  more  perspicuous  in  relation  to  the  general 
group,  than  had  their  several  features  been  more  clesriy 
expressed.  Nothing  can  be  a  finer  instance  of  that 
bewildering  obscurity,  which  ranks  with  infinity  as  a 
source  of  the  sublime.  Again,  the  momentary  glance 
which  ^neas  takes  of  the  entrance  to  the  penal  legions, 
presents  images  of  horror  more  distinct,  retiered  by  the 
fiery  light  of  Phlegethon  from  the  abyss  where  therebd 
Titans  are  howling  and  clanking  their  chains: 

Retpieit  ^neat  nAitOt  et  tub  rupe  timtirA 
Maenia  lata  videt,  Iriplici  eircumdata  msuro, 
QfUB  rapidut  JIammit  awdnt  torqmemiibmt  tmmit 
Jhriareut  PAlegetAon,  torpi^tque  mnumtia  taxu. 
Porta  adverta,  ingent,  toddoque  adamamie  eoiumm^, 
Fit  ut  nulla  virum,  non  ipti  exteindere  fern 
Caelicolte  valeant,  Uat  ferrea  turrit  ad  mur^ 
Tltiphoneque  tedent,  pallA  tueeincta  ermemtd^    ' 
Fettibulum  intomnis  tervat  noctetque  dietfue. 
Nine  exaudiri  gemitut^  et  teeta  tomare 
ferbera  ;  turn  stridor  fern,  tractseque  eatentt. 
Conttitit  jEmeas,  ttrepitumque  exterritut  i 


It  is  fitting  to  remark,  that  the  terrific  grandeur  of  this 
and  similar  passages  in  the  Vlth  book  of  the  Mngii, 
unmatched  save  by  Milton  as  pictures  of  extersal 
images,  could  not  have  been  thus  concentrated  save  l^  a 
Philosophical  and  perfect  acquaintance  with  the  mleiof 
that  cW/)7€ia,  in  which  we  conceive  Aristotle  to  hsw 
implied  a  tact  analogous  to  that  of  the  painter*  in  hii 
management  of  light,  shade,  and  grouping,  and  sot 
confined  to  the  mere  perspicuous  disposition  of  drcuD- 
stances.  In  fact,  so  intimately  connected  is  the  powr 
of  which  we  speak  with  all  the  higher  qualifications  of 
Poetry,  that  it  is  impossible  to  discuss  its  effect  without 
adverting  to  examples  in  which  these  also  are  display 
The  continuity  of  circumstances,  for  instance,  so  well 
preserved  in  Chevy  Chrne.^  is  admirably  adapted  to  meet 
that  agitative  sympathy  of  the  Understanding  to  whidi 
we  have  alluded  as  a  principal  source  of  Poetical  pleasoici 
and  which  when  once  wound  up  to  its  full  pitch,  resents 
the  interruption  of  those  minute  particulars  or  irrele^'ant 
words  and  reflections,  which  obstruct  the  full  career  of 
action. 


*  As  for  instance,  Remhrandt,  whose  g«nexml  eSect  b  nnght  If 
the  eye  at  the  first  instant;  from  his  wonderful  knowledge  of  < 
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■  It  15  evident  nevcrUietess  ihat  occasions  occur  in 
Poems  of  contiauous  Epic  action,  best  expressed  by  Ihe 
Virg^ilian  phrase  of  the  cardines  rerum,  o»  which  more 
PJ*^^  circumstantia!  details  may  be  fitly  introduced  ;  when  for 
pj^jp^j.^  instance  some  great  and  spirit-stirring'  deed,  preg-nant 
'  with  important  consequences,  is  on  the  eve  of  taking 
place.  These  details,  liovvever,  should  be  spet-ial  pre- 
paratives towards  the  event  for  which  the  Poet  pauses  to 
collect  his  powers,  and  the  reader  his  attenticni,  resem- 
bliiirr  OS  it  were  the  gradual  g;athenng'  of  thunder- 
clouds in  the  horizon,  nidicative  of  the  approaching 
storm.  An  event  of  any  magnitude  is  sulEcient  to 
justify  greater  minuteness  of  description  in  the  intro- 
ductory deiuils,  from  wfiich»  if  they  he  well  managed,  it 
derives  additional  dignity  in  its  turn  ;  while  the  suspense 
'  ind  curiosity  ofthe  reader  are  prolonged,  ami  his  concep- 
loii  of  the  circumstances  of  the  crisis  at  hand  rendered 
more  clear.  Thus  in  (he  Siege  of  Corinth,  every  pre- 
parative calculated  to  add  an  imposing  terror  to  the 
Moslem  attack  is  sedulously  enlarged  on  in  the  forty-five 
lines  composing  the  twenty-second  stanza; 


The  trnitip,  mid  flie  drum, 


And  the  monrrrfid  srniiid  of  the  barl^ruus  horn, 
And  the  jflap  of  *hc  banners^  Ihat  flit  a*  they're  bome^ 
And  the  neigh  uf  Ihe  steetS^  and  the  mutfituck'*s  hiim^ 
Ami  the  clashj  and  the  &hout,  "  They  comt*,  thvy  cunic  1" 

Meantime,  lest  these  accumulated  details  should  prove 
tedious,  the  attention  of  the  reader  is  fixed  on  the  ex- 
pected discharge  of  the  culverin,  which  is  to  act  as  the 
signal  of  assault  to  the  overwhehning  force  which  they 
have  depicted ;  and  which  winds  up  the  stanza  with  the 
effect  of  an  electrical  shock, 

Sileace — hark  ta  the  si^^nol : — fire  i 

Homer  has  thus  deliberately  multiplied  all  the  con- 
comitants to  I  fie  final  appearance  of  his  hero  in  arms 
which  a  grand  and  imaginative  mind  could  suggest  to 
swell  the  pomp  of  the  event.  The  amnesty  between  the 
rival  Chiefs,  ratified  by  the  stately  eloquence  of  Aga- 
memuon*  the  richest  gifts  and  the  most  solemn  sacrifices, 
— the  arrival  ofthc  divine  arms,  from  the  glare  of  which 
the  hardy  Myrmidons  shrink  in  dismay,  while  Achilles 
joyously  views  them  with  the  gaze  of  an  eagle  on  the 
sun.— the  strength  with  which  he  shakes  and  poises  a 
spear  whicli  no  otlier  Cireek  could  lift,  shaped  for  his 
father  by  the  Centaur  Chiron  from  the  trunk  of  a  moun- 
tain tree — his  crest  floating 

Like  thi>  r«d  star,  that  from  hit  fiaroiD^  liair 
Shflikes  clown  diseases,  pcstilifncc,  and  war. 

— and  the  rush  of  the  marsl.>illed  host  like  a  deluge  to 
the  field  of  battle, — all  these  lolly  details  are  coucen- 
irated  on  one  point,  and  finally  wound  up  to  a  climax 
by  the  dauntless  defiance  of  evil  omens,  uttered  by  Ihe 
hero,  which  sounds  like  the  trumpets*  signal  for  ttie 
onset; 

So  let  it  be ! 

Purtentft  aad  pro<liijie»  are  lost  on  me ; 

1  know  my  Ha.'lej  fu  die,  to  see  uo  more 

My  miich-lov'd  parentH,  and  my  uBt'iv^  shore ; 

Enough ;  when  heaf'n  ordaitii,  I  link  in  tiigiit ; 

Now  jierisli  Troy  I He  laid,  aud  ru^hM  to  fijjht 

It  must  be  owned  that  the  elaborate  descriplinn  of  the 
rulcanian  shield,  wliich  precedes  the  XlXth  book  of 
the  Iliad,  is  somewhat  tedious.  Yet  in  this,  and  the 
methodical  descriptions  invariably  given  by  Homer  of  the 
arming  of  his  knights,  it  is  probable  that  he  "  accom- 
inodated  the  shows  of  things  to  the  desires  of  the  mind," 
with  reference  to  the  propensities  of  his  Age,  as  already 
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adverted  to*     The  same  exciting  curiosity  with  which     Poeliy- 
thc  modern  reader  glances  over  the  general  fentnres  of  ^^^^y*^ 
the  Moslem  host  preparing  for  the   storm  of  Corinth, 
would,  in  a  period  when  every  man  was  occasionally  a 
soldier,  centre  itself  in  the  examination  of  the  armour  of 
proof  worn  by  the  Chief  on  whom  the  tbrtnue  of  the  day 
depended,  and  watch  every  movement  as  Ihe  prelude  to 
tlie  important   deeds  which   he  was   about  lo  perform. 
Or  it  may  be,  that  Homer  pur|>oscly  intended  to  retresh 
the  minds  of  his  readers  by  the  contrast  of  a  lively  pic- 
tnre  of  the  varied  details  of  social  life,  (like  an  agreeable 
landscai>e  painted  on  the  drop  scene  which  is  to  draw 
up  and  discover  the  final  denouement  of  a  Drama,)  till 
his  XfXth  Book  should  burst  on  their  imaginations  with 
redoubled  sublimity  and  interest. 

With  the  character  and  purpose  of  the  Odynsey,  these  Exempli- 
details  of  every-day  life  (for  which  the  Poem  has  been  fivdiiitbe 
ignorantly  censured)  are  completely  in  unison.  By  a  *^y*^I* 
happy  comparison,  this  Poem  has  been  likened  to  a  still 
Summer  evening,  a  sequel,  as  it  were,  to  the  meridian 
heat,  and  toil,  and  splendour  of  the  Iliady  and  answering 
to  the  evening  of  life  which  one  of  the  most  renowned 
Chiefs  of  that  Epic  Poem  has  now  approached  in  the 
course  of  years.  Thus  the  reader's  imagination  is  kept 
fixed  on  those  \ivid  pictures  of  primitive  hospitality  aud 
good  faith,  of  patriarchal  justice  and  serene  old  age,  of 
conjugal  and  fiiial  atfection.  of  simple  habits  of  ijJ'e,  of 
rustic  fidelity  and  rural  ease,  which  naturally  fill  the 
mind  of  the  Chieftain,  as  connected  with  the  home  to 
whidi  the  event  of  the  Poem  is  to  restore  him.  after  an 
eventfiii  life  of  battles  and  wanderings.  Hence  the 
details  of  the  smooth  stones  on  which  the  Pylian  Elders 
and  their  Sovereign  administered  justice  under  the  open 
face  of  Heaven  ;  of  the  simple  occupations  and  familiar 
sports  of  Ndusicae  and  her  handmaidens  j  of  the  horli- 
culttire  of  the  venerable  Laertes,  and  even  of  the  swine- 
pcns  and  humble  cares  of  Eumeeus,  are  in  strict  cha- 
racter with  the  design  and  plot  of  the  Ody^'^ry ;  of  which, 
perhaps,  more  than  of  any  other  Classical  Work  to  which 
the  student  returns  to  refresh  his  recollectiuns,  it  may 
be  said, 

Hufc  d^et  repetila  p/aetbil. 

Nor  are  there  wanting  the  romantic  attractions  of 


■  Antres  vast,  i\nd  deserts  wild, 


And  tncii  wtioso  Le^ls  do  {^ow  b»j:neatli  their  chouldert ; 

the  atrocities  of  Polyphemus,  the  spells  of  Circe  and  the 
Syrens^  and  the  perils  of  Scylla.  But  these  the  Poet  has, 
with  infinite  judgment,  toned  down,  as  it  were,  and 
blended  with  the  back  ground,  through  the  medium  of  the 
heroes  own  narrative  at  Ihe  cheerful  board  of  Alcinous; 
that  so  the  sympathy  of  the  reader  may  rejoice  with 
Ulysses  over  the  memory  of  past  sufferings,  and  anti- 
cipate the  satisfaction  with  which  he  will  recount  the 
tale  of  wondci-s  in  Ithaca,  rather  ihan  be  excited  by  the 
actual  (xrcnrrence  of  these  to  a  degree  inconsistent  with 
the  traurpiil  keeping  of  ihc  Poem, 

The  Episode  of  the  Temple  of  Mars,  in  Palamon  InPa^Amoii 
and  Ardti\  is  as  remarkable  for  its  descriptive  force  ^"'^*"^''^***' 
and  admimble  selection  of  circumstances,  as  for  the 
manner  in  which,  like  the  XlXth  book  of  the  Iliads 
it  works  the  reader's  imagination  up,  by  a  well-employed 
delay,  to  the  final  event,  the  fortunes  of  the  day  depend- 
ing on  the  answer  of  Ihe  Oracle-  The  blasting  infiuenee 
of  the  warlike  Deity»  extending  to  the  very  air  and  ve- 
getation, the  gates  of  adamant  hewn  by  the  God  him- 
seU*  and  yielding  only  to  the  fury  of  the  whirlwind,  the 
4s 
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massive  walls  illuminated  ouly  by  a  spectral  Northern 
light  disclosing^  dimly  a  shadowy  crowd  of  murderous  and 
appalling  images,  and  "  the  rattling  tempest"  continually 
raging  in  the  cold  mountainous  region,  aflbrd  Drydcn  a 
subject  in  which  he  has  excelled  himself  as  the  inter- 
preter of  our  glorious  old  Chaucer. 

Our  remarks  on  the  keeping  and  selection  of  Poetical 
images  have  necessarily  led  us,  as  will  be  perceived, 
into  considerations  connected  with  their  more  general 
bearing  on  the  character  and  conduct  of  a  plot,  as  the 
rules  relative  to  both  cases  appear  to  rest  on  correspond- 
ent principles. 

Those  embellishments  of  style  classed  under  the  names 
of  Allegory,  Metaphor,  and  Simile,  are  obviously  redu- 
cible to  one  head,  as  founded  on  analogy,  and  dependent 
on  the  correctness  of  that  analogy  for  their  whole  force 
and  beauty,  as  illustrations  of  the  relation  of  two  objects 
of  our  contemplation,  or  more,  by  the  discovery  of  the 
same  relation  between  a  similar  number  of  objects  of  a 
different  class;  a  discovery  agreeable  at  once  to  the 
Judgment  and  tlie  Imagination,  according  to  its  accuracy 
and  novelty.  The  original  and  most  simple  form  of  this 
analogy  naturally  suggests  itself  as  embodied  in  the 
Simile,  which  stands  in  relation  to  Metaphor  and  Alle- 
gory as  a  plainly  expressed  syllogism  does  to  the  ellip- 
tical form  of  the  enthymeme,  and  the  combined  chain 
of  a  process  of  reasoning.  For  instance.  Homer  plainly 
states  the  four  terms,  or  more,  of  his  analogy,  in  sul>- 
stance  thus.  **  As  two  young  oaks,  on  the  top  of  a 
mountain,  resist  the  tempest,  so  did  Polypsetes  and 
Leonteus,  in  their  exposed  situation,  resist  the  brunt  of 
the  Trojan  charge."  Here  the  analogy  of  the  Simile, 
consisting  of  six  terms,  is  kept  up  with  accuracy,  and 
yet  with  no  apparent  labour,  the  respective  relations  of 
things  suggesting  themselves  to  the  reader  at  a  glance. 
The  dignity  of  the  young  Lapithse  is  also  presen'cd,  and 
even  augmented  by  an  assimilation  with  natural  objects 
of  power  and  sublimity,  all  graphically  true  to  the  sub- 
ject which  they  illustrate,  and  sufficiently  brief  in  their 
expression  to  leave  something  to  the  Imagination;  as 
the  strength  and  beauty  of  these  mighty  forest  trees,  the 
sway  of  their  limbs  against  the  storm,  like  the  arms  of 
warriors  repelling  a  host ;  the  howling  and  whistling  of 
the  wind  in  contact  with  their  branches,  like  the  shouts 
and  cries  of  the  triumphant  Trojans  in  their  onset ;  and 
the  fixed  attitude  of  the  two  redoubtable  Chiefs,  like 
hardy  oaks,  on  a  post  from  which  they  must  be  torn  up 
lifeless  ere  they  yield  a  span  of  ground.  One  such  instance 
as  this  is  sufficient  to  show  that  a  really  perfect  Simile 
will  hear  the  minutest  examination  in  more  relatious 
than  that  which  the  Poet  may  have  expressed.  On  the 
contrary,  the  comparisons  (in  different  parts)  of  the 
groans  of  Agamemnon,  and  the  ease  and  copiousness  of 
Ulysses's  eloquence,  to  a  fall  of  snow,  (which  illustra- 
tion seems  to  have  met  with  peculiar  favour  in  Homer's 
eyes.)  seem  to  us  in  both  instances  defective,  inasmuch 
as  they  apparently  consist  of  only  two  terms  each — as 
thus,  "  Agamemnon's  groans  came  as  quick  as  the  suc- 
cessive flakes  of  snow  descend  ;"  '*  The  words  of  Ulysses 
fell  as  soflly  and  copiously  as  a  fall  of  snow."  In  this 
second  instance,  the  relation  between  the  first  and 
second  term  is  somewhat  improved  by  the  union  of  two 
links  of  similitude  instead  of  one.  But  there  seems  no 
more  ingenuity  displayed  in  either  case,  than  in  saying 
that  Agamemnon  was  as  brave  as  a  lion,  or  Ulysses 
wary  as  a  fox,  facts  appealing  neither  to  the  Judgment 
nor  to  the  Imagination. 


It  is  rather  singular  that  Virgil,  whose  geneial  dig*  j^ 
nity  and  good  taste  are  unquestioned,  should  in  two  n^i^ 
instances  have  linked  mean  associations  with  characters 
of  note  and  consequence,  by  an  ill*ad vised  selectioo  of 
Similes.  The  comparison  of  Amata,  flying  about  tht 
palace  under  the  excitement  of  warring  passions,  to  a 
whipping-top  scourged  by  contending  boys  into  full  whirl 
and  hum,  is  undoubtedly  most  true  to  the  eye,  as  weB 
as  accurately  perfect  in  the  relatwn  of  its  several  terms. 
It  would  have  been  invaluable  in  a  Comedy  or  Satiric 
Poem,  as  a  picture  of  a  furious  scold  irritated  to  the  top 
of  her  bent ;  but  for  this  very  reai>on  it  is  just  as  im- 
proper when  applied  to  the  description  of  a  motbcr- 
queen  frantic  at  an  ill-omened  crisis  impending  over  bff 
Royal  House. 

A  far  more  mean  and  wretched  instance  is  fiiund  ia 
the  following  Simile,  illustrative,  as  it  appears  to  u^  of 
nothing  but  the  hour  of  the  night  at  whk^  Vulcan  aroN^ 
and  hardly  possible  to  arrange  under  four  distinct  tenn% 
save  by  the  assistance  of  the  Cyck>pB  and  the 
slaves. 

'Cumfrminai 


Cui  to/rrare  coiu  vitam  iemtiique  Mmervdy 
Impoaitum  cinerem  €i  nptio§  madtmt  igmeM^ 
Noetem  adti^tu  operi  famuluKfiie  ad  /umina  iom§9 
Erercfi  pmm>,  cotlum  ut  servare  cukUe 
Comjugit,  el  po9$ei  parvut  educere  fuUct, 
Hmud  aecui  Iffntputrru,  ifc. 

which  final  haud  secut  appears  to  clench  this  noibrta- 
nate  passage  as  a  Simile  to  identify  Vulcaa  with  the 
careful  sem stress.  Some  critics  have  remarked  on  the 
affecting  beauty  of  this  image  of  the  poori 
anxious  toils,  not  perceiving  that  were  this  even  the  i 
a  directly  contrary  train  of  association  is  required,  when 
the  vigorous  labours  of  a  God  are  the  subject.  It  cer- 
tainly requires  a  liberal  share  of  undoubting  rlimkil 
prejudice,  to  discover  any  thing  more  afiecting  in  4e 
description,  than  the  circumstances  of  an  idle  hosfauid, 
sleeping  off  his  panem  et  Circen$es^  a  firugal  and  restlem 
housewife,  stinting  her  half- starved  maids  in  their  nta- 
ral  sleep,  to  feed  his  idleness,  and  the  necessities  of  his 
squalid  brood ;  in  short,  a  combination  of  such  drcom- 
stances  as  embitter  the  curse  of  Adam  in  low  snbinhni 
life.  And  this  in  illustration  of  the  munificence  of  the 
son  of  Jove,  rising  like  a  giant  refreshed  with  sleep,  ta 
employ  the  strength  of  the  brawny  Immortals  who  farg;ed 
thunderbolts  like  toys,  upon  armour  which  is  to  deade 
the  fate  of  a  Kingdom,  and  the  fortunes  of  a  Godden* 
born  Chief. 

It  is  difficulty  to  draw  the  exact  distinction  between 
Simile  and  Metaphor  as  applied  to  Poetry;  in  f8et,n 
we  have  already  shown,  there  is  no  virtual  diffevenee 
between  them,  a  Metaphor  being  only  a  Simile  abtarevi- 
ated  in  its  expression,  when  the  application  and  relalioa 
of  the  terms  are  obvious.  Thus  the  rebuke  of  the  Phi- 
losopher Anaxapforas  lo  Pericles,  as  quoted  by  Aristotle 
in  relation  to  this  very  subject,  is  capable  of  extensioa 
into  the  four  terms  or  more  of  a  Simile,  but  more  deli- 
cately and  pointedly  worded  than  had  the  whole  been 
expressed  :  **  Those  who  make  use  of  a  lamp,  Pericles, 
take  care  to  supply  it  with  oil." 

It  is,  perhaps,  not  always  necessary  that  the  four 
terms  should  be  distinctly  implied.  As  an  instance, 
where  the  beauty  of  the  image  is  not  impaired  by  a  oer« 
tain  degree  of  this  indistinctness,  we  may  mention  the 
short  Psalm,  **  Behold  how  good  and  pleasant  a  thing  it 
is,''  &c.  wliich  Lowth  has  so  beautifully  translated  iato 
Horatian  metre. 
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It  i»  hardly  necessary  to  remark*  thiit  the  use  of  the 
Simile  is  not  adapted  to  the  ter^  contentious  character 
of  conversation  or  ar^ment,  in  which,  howe?er,the  use 
of  the  Metaphor  is  ollen  powerfully  elTecUve,  And  the 
shghtest  knowledge  of  etymolog^y  shows  us  that  the 
greater  part  of  prose  words  employed  on  every  subject, 
aave  the  visible  and  tang^ible  objects  before  us,  are,  in 
truth,  MetaplKJrs  in  themselves^  and  implying  a  relation 
of  four  terms.  But  these  considerations  are  rattier 
applicable  to  the  subject  of  Rhetoric  and  Language  in 
general. 

Allegory  may  rather  be  considered  as  a  prolonged 
Simile,  or  a  series  of  Similes  aptly  fitted  together,  than 
as  any  thing  distinct  in  itself  Its  first  origin  may  be 
naturally  traced  from  the  aspirations  of  imaginative 
minds,  in  the  darkness  of  Heathenism,  to  realize  in  some 
distinct  image  their  abstract  conceptions  of  the  mighty 
powers  of  Nature,  and  the  still  mightier  and  more  mys- 
terious faculties  of  the  Soul,  which  even  the  light  of 
Nature  represented  to  them  as  '*  made  in  the  image  of 
God.*'  Thus,  the  sublijue  fiction  of  Pallas  springing 
in  full  armour  from  the  brain  of  Jupiter,  implied  that 
perfect  wisdom  emanates  from  the  intelligence  of  (he 
First  Cause,  from  whom  also  the  qualities  of  strength, 
skill,  beauty*  courage,  and  the  physical  blessings  of  light 
and  warmth,  were  derived  in  ti^e  imaginary  ptT^onifica- 
tions  of  Hercules,  Mercury,  Mars,  Venus,  Apollo»  and 
Vulcan,  the  children  of  the  same  omnipotent  ruler.  Thus 
also  the  Legend  of  the  Python  slain  by  the  arrows  of 
Apollo,  is  held  to  refer  to  some  pestilential  marsh  dried 
up  by  the  rays  of  the  Sun  ;  and  it  is  probable,  that  many 
other  mythological  stories,  the  key  to  which  is  now  lost, 
were  rather  personifications  of  the  workings  of  certain 
mental  and  natural  powers,  than  the  mere  sports  of 
fancy.  The  same  inference  will  probably  apply  to  tlie 
tedious  extravagancies  of  the  Brahminical  Mythology, 
and  the  wild  Runic  fictions  of  the  Scalds, 

Hence,  in  lime,  the  patent  of  Poetical  creation  was 
extended  to  Dryads,  Oreads,  River  Gods,  and  other  alle- 
gorical symbols  of  the  secondary  causes  operating  on  the 
face  of  Nature,  Thus  far,  indeed,  the  sources  of  Poetical 
pleasure  were  augmented  and  enriched,  and  I  he  inherent 
love  of  sylvan  beauty  dignified. 

But  when,  in  later  Ages,  the  same  privilege  was  ex- 
tended to  Sciences*  and  abstract  qualities,  as  well  as  to 
Provinces  and  Cities,  an  unmeaning  medley  was  created, 
meriting  the  just  sarcasm  of  Petronius,  **  that  in  his 
days  it  was  easier  to  find  a  God  than  a  man/'  It  must 
be  acknowledged  that  Claudian,  who  was  particularly 
addicted  to  this  species  of  ornament,  excelled  in  its  ma- 
nagement as  much  as  was  consistent  with  the  nature  of 
his  materials.  Some  of  his  personifications  of  Towns 
and  Countries  are  introduced  in  a  brief  and  characteristic 
manner  which  assists  the  reader's  conceplions  of  the 
circumstances  represented  by  the  Allegory,  and  places 
them  in  a  clear  point  of  view.  In  a  long-continued 
Allegory,  however,  the  Poet  runs  great  dangers,  and 
must  labour  with  great  attention  if  he  would  avoid  the 
fiitiit  of  mixed  Metaphor,  or  the  absurdity  of  confounding 
the  abstract  with  the  tangible.t    This  Spenser  has  tole* 

*'  MttMO&at  tndlo  Mrdictrta  tiinore*     Lticretiiii, 

^  In  spite  of  the  g;oad  example  set  by  Westniacott,  iu  rejectini; 
the  ready  ojrl  ot  Fame^  and  Briianiiias  in  his  monumi'ntat  ^^rotip  to 
the  Ri«niory  of  Abercronibic,  (an  example  in  one  or  two  inMnnc4>s 
JhffppUy  iiiUuweU,)  thu  laoit  &lrucioui»  iii»Uiictift  of  \lw  fault  in  qiHrti- 
tifyo  ore  perpetrated  fttiil,  mrcording  to  order  and  meusiirement^  ut  the 


rably  well  avoided,  and  it  would  have  been  well  had  Poetry. 
Dryden  looked  moi-e  to  the  example  of  I  lie  latter,  when  ^-— *v-^^ 
he  represented  a  Hind  talking  ] polemics  between  her 
moulhfuls  of  grass,  in  his  well-known  apologue  relating 
lo  the  Catholic  Church,  But  perhaps  it  is  not  far  from 
the  truth  to  conjecture  that,  in  nine  instances  out  of  ten, 
the  Poetry  of  Spenser  is  read  merely  for  tlie  sake  of  its 
scattered  beauties,  and  that  there  arc  few  works  of  equal 
merit,  which  can  be  so  patiently  laid  aside  at  the  houra 
of  meals  and  rest,  as  the  Faerif  Qneejte,  a  Poem  which 
all  agree  in  praising.  The  causes  of  tjiis  (at  least  in 
our  own  view  of  the  question)  are  natural,  and  appli- 
cable a  fortiori  to  the  mass  of  symbolical  dulnesa 
which,  as  in  the  last  century,  was  dragged  into  action  to 
serve  any  given  purpose  of  flattery  with  the  least  por- 
tion of  imagination. 

It  is  clear  enough  that  in  a  continued  Allegory*  Cansw  of 
the  personages  must  necessarily  walk,  talk,  and  conduct  *lif  *J"^^ 
themselves  in  a  manner  addressed  cither  to  the  sympa-  prolonged 
thics  of  the  reader,  or  his  sense  of  the  beautiful  and  Allegory, 
sublime.  Now  although  mankind  are  really  enough  to 
surrender  themselves  to  the  Poet's  illusion  in  favour  of 
persons  and  circumstances,  the  like  of  which  they  can 
easdy  conceive  to  have  existed  and  happened  in  real  life, 
they  are  cautious  in  bestowing  either  interest  or  admira- 
tion upon  things  entirely  mi  gmeriWr  and  owing  their 
existence  only  to  the  professed  labour  of  an  ingenious 
brain.  The  same  effect  is  produced^  as  if  a  large  auto- 
maton could  be  so  managed,  by  the  help  of  ventriloquism 
and  machinery,  as  to  give  a  perfect  represenlatjon  of  the 
part  of  Lear  or  Othello  on  the  stage.  The  feeling  of 
wonder  at  the  ingenuity  of  the  trick  would  entirely  su- 
persede any  sympathy  (if  such  indeed  could  exist  for  a 
moment  in  sober  earnest)  with  the  parental  or  conjugal 
feelings  of  the  doll.  The  Pil^rimU  Progren  is  almost 
the  only  successful  instance  of  a  continued  Allegory 
kept  up  in  prose,  in  which  form  perhaps  this  mode  of 
writing  conveys  less  of  tedium  to  the  reader.  But  here, 
independent  of  the  skill  and  good  management  in  the 
conduct  of  Bunyan's  symbolic  fiction,  other  merits  pre- 
sent themselves,  the  discussion  of  which  is  tbneign  to  our 
present  matter.  The  Vmoa  of  Mirza,  which  possesses 
more  of  the  true  Poetical  spirit  than  any  professed 
Poetry  by  Addison,  and  may  be  pronounced  in  every 
respect  perfect,  cannot  be  ci  inside  red  as  a  continued  and 
palpable  Allegory  of  the  class  which  we  have  described. 
Its  outlines  are  touched  with  the  lightness  and  delicacy 
which  a  visionary  subject  demands. 

The  instruction  and  amusement  afforded  by  well-  *^*^°|^ 
chosen  Fables,  such  as  those   of  Gay,  is   universally  ^^^^"y^J^ 
acknowledged  :  and  since  these  may,  strictly  speaking,  be  i,y  f  ^^es. 
classed  as  Allegories,  it  appears  necessary  to  explain 
the  reasons  why  they  produce  an  effect  so  contrary  lo 
that  of  such  frigid  fictions.     The  fact  is  this,  that  the 
symbolical  picture  of  human  actions  is  here  represented 
not  by  abstract  phantomH.  but  by  real,  tangible  creatures, 
capable  of  pain  and  pleasure  of  the  same  sort,  in  many 
instances,  which  we  ourselves  experience,  and  approach- 
ing in  their  instincts  so  nearly  to  the  reaMHi  vf  Man,  as  to 
create  uo  involuntary  id«a  of  their  responsibility.    Thus, 

cost  of  the  public.  Thua  (ipciiking  from  rccoUection)  a  flying 
General  i»  siipfiorled  and  comforted  by  the  joint  effurts  vi'  linhiuuin 
in  Roman  armoort  and  u  U^bt-infantry  mftn   in  ftil]  :% 

whilti  UiTCules &tands  by  totiilly  naked,  and  i'vid«ntl)  <[  l'.^ 

thei  hia  own  appctfance  ii  cither  decorous,  or  required  lur  an^  |>oiv- 
sible  reasoa. 
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for  instance,  the  bite  of  a  clog  creates  a  momentary  re- 
sentment against  the  animal,  uufelt  by  the  person  who 
is  equally  hurt  by  tailing  against  a  stone.  And  whether 
such  conclusions  l)c  warranted  in  strict  reasoning  or  not, 
it  is  impossible  to  divest  the  imagination  of  the  idea  that 
the  elephant  is  susceptible  both  of  praise  and  remorse, 
that  the  monkey  has  a  truly  human  delight  in  mischief, 
that  a  high-fed  horse  exerts  himself  in  company  from  a 
feeling  of  emulation,  and  that  the  master-<log  in  a  coun- 
try town  enjoys  precisely  the  same  kind  of  self-import- 
ance as  the  beadle.  Thus  no  very  difficult  task  is  im- 
posed on  the  fancy,  in  imagining  brutes  endowed  with 
the- power  of  expressing  to  each  other  their  simple  pains, 
pleasures,  and  perceptions,  arising  from  such  circum- 
stances as  they  are  commonly  conversant  with,  and 
forming  an  abundant  class  of  parallels  to  the  analogous 
relations  of  Society.  By  this  means  an  independent 
interest  is  created  in  the  animal  symbol  itself,  as  for 
^sop's  poor  hound,  lashed  in  his  old  age  for  the  failure 
of  his  well-tried  speed  and  scent.  But  to  preserve  this 
interest,  as  well  as  to  avoid  absurdity,  the  truth  of  animal 
habits  and  character  must  be  observed.  Cocks  and 
hens  must  not  neglect  their  barley-corns  to  talk  po- 
lemics, like  Dryden*s  Hind  and  Panther ;  and  though 
the  grave  Roman  Historian  assures  us  that  an  ox  spoke 
at  some  momentous  crisis,  he  has  not  the  hardihood  to 
add  that  he  gave  any  political  advice. 

Of  Hyperbole,  Apostrophe,  and  such  little  semi- 
rhetorical  aids  to  diction,  it  is  necessary  to  say  little 
more  but  that  they  are  the  constant  resource  of  bad 
Poets,  and,  save  in  the  case  of  the  joint  productions  of 
Drydcn  and  Lee,  cautiously  employed  by  men  of  genius. 
But  Lee  was  mad,  and  Dryden  was  driven  by  necessity 
to  suit  the  false  taste  of  the  times.  It  is  obvious  that  no 
Hyperbole  is  implied  in  such  man'cis  as  are  consistent 
with  the  plot  of  a  Poem  ;  for  suppose  Ajax  and  Achilles 
men  of  gigantic  strengtii,  and  their  feats  are  in  keeping. 
Occasionally,  perhaps,  wlien  the  Poet's  breast  appears 
to  labour  with  some  mighty  conception,  such  hyperboli- 
cal flights  as  the  following  (describing  the  forging  of 
^neas*s  armour)  may  even  add  grace  to  the  context, 
though  the  limits  between  the  tangible  and  ideal  arc 
somewhat  confounded. 

Fu/ynrct  nunc  terri/icos^  Sonilumqiir^  Metumqufj 
JShtcebant  operi,  flnmmisquc  t(quucibui  iras. 

It  is  difficult  to  say  by  what  other  means  Virgil  could 
have  expressed  the  supernatural  qualities  of  Vulcan's  gift. 
On  the  origin  of  Alctre  we  have  already  olfercd  such 
conjectures  as  appear  to  us  most  probable,  nor  is  it  our 
intention  to  enter  analytically  on  those  more  minute 
discussions  which  may  be  better  found  elsewliere.  As 
far  as  regards  a  general  and  practical  view  of  the  matter, 
it  may  be  affirmed,  that  the  respective  fitness  of  diffi?rent 
kinds  of  Metre  to  their  usual  subjects,  dejiends  very 
much  on  arbitrary  and  accidental  causes,  and  tiiat  as 
long  as  the  laws  of  mental  association  subsist,  established 
precedent  ought  not  to  be  departed  from  without  some 
very  substantial  reason.  It  must  be  acknowledged  that 
during  the  last  century,  the  writers  of  our  own  Country 
adhered  somewhat  too  rigorously  to  the  can(ms  of 
rhythm  and  cadence  founded  by  Pope,  and  that  the  pre- 
sent School  of  English  Poetry  have  successfully  departed 
from  a  style  which  had  become  almost  burlesqued  by 
repeated  abuses.  But  both  Byron  and  Scott  have 
strictly  adhered  to  precedent,  in  reviving  Metres  exist- 
ing before  the  times  of  Pope,  and  which  that  great  man 


would  probably  have  himself  adopted,  had  he  treated  3 
subjects  of  a  nature  not  suited  to  that  heroic  couplet  Va 
which  he  carried  to  the  utmost  pitch  of  perfection. 

The  choice  of  Comic  Metres  evidently  depends  on  the  Li 
whitn  and  fashion  of  the  moment,  and  cannot  be  graTelj  nt 
defined  by  any  rule,  when  we  recollect  the  peculiarly  ^ 
apt  effect  of  Swifl's  Lilliputian  Ode  to  Gulliver,  pointed  "* 
as  it  is  by  the  trisyllabic  verses  adopted.     But  in  regard 
to    Metres    appropriated   to   serious   subjects,  it  mzj 
be  doubted  whether  any  more  particular  rule  can  be 
assigned,  save  that  the  length  of  each  verse  should  be 
sufficient  to  admit  of  a  full  and  musical  cadence,  aiid 
not  extend  beyond  those  limits  which  preserve  its  gnoe 
and  compactness. 

How  little,  after  all,  the  effect  of  true  Poetry  depends 
upon  the  choice  of  any  Metre  possessing  the  proper  le- 
qnisites,  may  be  inferred  from  the  fact,  that  the  same 
rhythm  has  been  adopted,  with  the  slightest  iiossible 
variation,  in  Moore's  Last  Ro3e  of  Summer,  in  Anstej't 
Bath  Guide^  and  in  the  following  noble  burst  of  Imr 
gination  occurring  in  the  Dcfomitd  Transformed. 

But  the  chase  hath  no  glor}', 

HtT  hero  no  star, 
Since  Nirarod,  the  founder 

Of  emiiixe  and  chase, 
Who  made  the  woodH  wonder 

And  qiiiike  for  their  race. 
When  the  Lion  was  yuuni; 

In  the  pride  of  hia  might. 
Then  'twas  sport  for  the  strong 

To  embruce  him  in  fight ; 
To  ^  forth,  with  a  pine 

Fur  a  spear,  'f^ainst  tlie  Mammolhi 
Or  strike  through  the  ravine 

At  the  foaming  Beliemoth  ; 
When  Man  was  in  stature 

Like  towers  of  our  time, 
The  first-born  of  Nature, 

And  like  her,  sublime  ! 

The  greater  part  of  what  may  be  observed  on  the  Qf^ 
subject  of  Epithets,  relates  to  the  consideration  afttrii 
words  in  general,  with  regard  to  their  Poetical  fitness. 
In  their  own  peculiar  capacity,  as  connected  with  the 
matter  of  the  context,  they  are  a  means  afforded  by  the 
structure  of  Language,  of  blending  the  idea  of  the  thin; 
described  with  another  distinct  idea  of  quality,  action, 
time,  magnitude,  or  relation,  which  the  adjective  orpM^ 
ticiple  in  question  concisely  suggests  by  a  single  wori 
Thus  far,  but  with  great  modesty  and  caution,  theytmf 
be  used  in  simple  Prose,  as  well  as  iu  Poetry  and  the 
more  animated  departments  of  Rhetoric.  To  the  latter 
branches  of  style,  a  still  more  enlarged  use  of  Epithets 
may  be  permitted  tor  the  purposes  of  contrast,  climax,  or 
amplification,  and  in  all  those  indefinable  cases  where 
it  may  be  necessary  to  give  more  strength  and  distiodr 
nessto  an  idea  partly  or  wholly  implied  in  the  subsltn- 
tive  with  which  the  Epithet  would  connect  it.  Now  if 
such  Epithet  be  far-fetched  or  obscure,  it  embarrasses  the 
rapidity  of  thought  in  the  reader,  which  ought  tokcfp 
pace  with  the  Poet's  words,  and  which  it  is  its  proper 
business  to  assist.  If  not  exclusively  relating*  to  the  cir- 
cumstance, passion,  or  action  described,  it  breaks  the 
train  of  that  thought  by  something  wholly  irrelevant, er 
though  generally  true,  repugnant  to  that  occasion.  (As 
if  Homer  should  say  "  the  friendly  Patroclus,  or  the 
duteous  Achilles,  rushed  on  the  foe.")  If  merely  the 
echo  of  an  idea*  fully  and  vividly  implied  in  the  veifcb 


*  As  if  tlie  Poet  should  !jay,  **  the  fierce  tij^r," 
sun,"  *'  the  sylvan  forest,"  or  »*  the  godlike  Jove." 
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r.  Biibstantive,  or  any  other  part  of  the  sentence,  it  lowers 
^mJ  the  whole  context  into  dull  tautolo^.  Thus  the  use 
of  Epithets  in  Poetry  demands  almost  as  much  caution 
and  judgment  as  in  Prose.  As  an  instance  of  a  long 
passage,  where  not  a  single  Epithet  is  introduced  with- 
out adding  some  distinct  idea  of  force  and  grandeur  to 
the  imagery,  we  may  refer  to  the  fifly-fbur  lines  conclud- 
ing the  lid  book  of  the  Georgics. 

Jlie  eiiam  extincto  mUenUtu  Ctnare  Romam 
Cmn  eapui  obscurd  nitidym  ferruginc  trxity 
Impiaque  mtemam  timHerunt  uecula  noctem,  SfC 

The  passage  in  question  may  indeed  be  set  In  the  same 
nunk  with  the  lines  quote<l  by  us  us  the  description  of 
the  portal  of  Erebus ;  as  equally  remarkable  for  its 
selection  of  grand  and  striking  images,  and  the  display 
which  its  metre  and  cadences  afford  of  the  powers  of  the 
Latin  hexameter. 

In  no  respect,  perhaps,  is  the  Greek  Language  so  re- 
markable, as  in  the  facilities  which  its  structure  affords 
of  expressing  complicated  ideas  by  single  and  expressive 
irords  ;  more  peculiarly  as  regards  the  privilege  of 
Winning  compound  Epithets  enjoyed  by  their  Poets :  a 
privilege  exercised  to  no  extent  in  any  modem  Language 
of  any  note,  save  in  the  German,  which  by  its  flexibility 
Jn  this  respect,  its  noble  Teutonic  cadences,  and  its 
abundance,  may  be  said  to  approach  more  nearly  to  the 
Greek  than  any  of  them,  in  spite  of  its  apparent  rough- 
ness. Our  own  Language,  though  more  abounding  in 
pithy  and  hereditary  compounds  of  the  sort  in  question, 
than  the  French,  Italian,  or  Spanish,  has  still  oAen 
baffled  the  Poet's  efforts  to  add  to  their  number,  as  in 
the  case  of  Campbell's  expression,  *'  the  wolf-scaring 
'  ftggoi."  The  awkwardness  of  this  word  arises  firom 
'  the  want  of  generality  in  the  term  "  wolf."  When  a 
new  compojund  is  in  this  manner  attempted,  one  of  its 
.parts  ought  to  be  inclusive  of  several  classes  of  things,* 
9r  equally  applicable  to  them :  while  the  other  serves  to 
particularize  the  meaning,  and  thus  a  far-fetched  and 
iSwced  appearance  is  in  u  great  degree  avoided.  Hence 
the  same  author's  term  of  "  battle-blade"  is  more  allow- 
able. We  are  recalled  to  the  subject  of  Greek  Epithets 
by  the  recollection  of  a  forcible  line  in  Gertrude  of 
•  Wyoming,  in  which  an  image  of  terror  is  amplified  hy 
contrast  and  negation- 
Red  is  the  cup  they  drink — but  not  with  wine  \ 

K   This,  though  reminding  us  of  the  successful  use  of  the 
imposing  figure  of  Language  by  iCschylus,  sug- 
I  also  the  concise  manner  in  which  the  latter  would 
ave  glanced  at  the 

Thns  the  very  dust  before  the  walls  of  Thebes,  becomes, 
in  the  hand  of  the  Poet,  a  messenger  of  dread. 

The  lame  ruki  which  apply  to  adjectives  may  be  equally  laid 
fact  •        *"'"       


I  as  to  adverbs,  which  in  fact  are  only  a  difierent  technical  form 
'^ef  CDresnng  quality,  magnitude,  &c.  &r. 

*  Thus  ir«Xvr,  ^Sycr,  and  words  of  the  like  general  import,  arc  the 
taaet  of  whole  hosts  of  Greek  compounds.  It  is  evident,  however, 
fluitthe  Greeks  claimed  a  peculiar  exemption  from  the  rule  in  ques- 
tioiiy  (which  we  state  as  in  our  opinion  warranted  by  general  indue 
ikm.}  The  phrase  of  i'Rschylus,  /Smc  «'i2i«frX«»rvcr«f,  perfect  as  it 
fa  in  sound  and  sense  in  the  first  chorus  of  the  'Krr*  Ir)  enfimg, 
not,  to  the  best  of  our  recollection,  occur  in  any  other  Gn'ek 
sic  of  note,  and  was  probably  coined  in  the  fervour  of  coinposi- 


t  As  a  deprecation  to  the  manes  of  the  fierce  old  Bard,  we  bog  to 
acknowledge  our  furgtry. 


The  choice  of  words  in  general,  as  adapted  to  the  use     Poetry, 
of  Poetry,  may  be  considered  in  relation  both  to  their  ^*— v— -^ 
sound  and  their  import.     It  is  almost  superfluous  to  Choice  of 
obsen'e,  that  in  this  respect,  as  in  every  other  connected  ^'"'^'** 
with  Poetry  or  Prose,  perspicuity  is  the  first  duty  of  a 
writer  who  respects  the   patience   of  his  readers,  and 
desires  to  escape  tlie  imputation  of  either  not  under- 
standing his  own  meaning,  or  wishing  to  hide  its  weak- 
ness by  the  fa\ourite  resource  of  the  Sophists,*  mystifi- 
cation. 

It  is  evident,  from  the  pleasure  aflforded  by  instru-  Connection 
mental  Music,  as  well  as  the  attention  with  which  many  of/^»"nd 
persons  listen  to  harmonious  passages  of  a  Language  **"^^'*"'^ 
which  they  do  not  understand,  that  any  striking  com- 
bination of  sounds  has  a  distinct  character  of  its  own, 
and  a  power  of  suggesting  a  train  of  ideas  correspond- 
ing with  itself  in  the  mind  of  the  hearer.  Hence  nothing 
is  more  common  than  to  find  songs  written  expressly  to 
suit  favourite  airs,  which  were  originally  com))osed  as 
mere  instrumental  performances.  It  is  therefore  not 
beneath  the  attention  of  the  Poet  to  cultivate  in  this 
respect  the  indispensable  gifl  of  a  correct  ear,  and  to 
shun,  both  as  regards  the  structure  of  his  verse,  or  the 
choice  of  individual  words,  any  discord  which  the  sense 
does  not  render  unavoidable.  In  many  cases  an  appro- 
priate force  is  imparted  to  Poetical  diction,  by  accommo- 
dating the  sound  to  the  sense,  more  especially  when 
some  vivid  object  of  the  external  senses  is  to  be  de- 
scribed. The  safest  means  of  effecting  this  end,  per- 
haps, consist  in  adapting  the  structure  and  breaks  of  the 
metre  to  the  expression  sought.  Thus  Virgil  has  with- 
out the  help  of  any  unusual  word,  hurled  down  a  tower 
with  stupendous  force  : 

Aggmtifvrro  cireum , 

—— ^—  eonvetlimui  a/ii§ 
ScfJibMi,  impHltmutquc, 

The  stone  of  Sisyphus,  again,  in  the  hands  of  Homer, 
seems  to  grate  back  from  the  summit  of  the  hill,  and 
gallop  in  thunder  to  the  bottom,  chiefly  by  his  artful 
disposition  of  cadences ;  but  perhaps  in  some  degree 
from  the  appropriate  sound  of  particular  words.  The 
passage  is  too  familiar  to  need  a  quotation.  When, 
however,  it  may  seem  expedient  to  adopt  these  minute 
verbal  aids  to  their  full  extent,  great  caution  is  necessary 
to  avoid  the  semblance  of  what  is  familiarly  called 
"  trick   and  jingle."t     Even  M&^on,  in   his  splendid 


•  See  their  well-known  precept  of  iKTt^ln. 
t  Biirger,  with  the  true  honesty  of  the  Deulscfte  Birdermann,  has 
avowedly  uxed  interjections  coined  by  himself  to  express  the  ring  of 
a  bell,  aiid  the  tramp  of  the  sjK'ctrc  horse,  in  his  Ballad  of  I^comorot 
Und  harrh  !  nnd  horch  !  den  Pfortcnrittg 
Canz  lusc,  hite,  klinglingling  ! 

Again, 

Vnd  hurre,  hurre,  hop  hop  hop  ! 
Uiitg'tforl  in  KMtendrm  Gaiopp. 
The  prece<lent  is  ratlier  dangerous,  and  only  set  by  this  author  in 
one  or  two  instances  of  his  Balloil  metres.  But  it  may  be  doubted 
whether  such  a  bold-faced  innovation  on  the  rules  of  Language  be 
not  more  graceful  than  the  covert  artifices  to  which  we  allude,  when 
carried  too  for.  It  is  possible  that  Burger,  whom  from  some  cir- 
cumstances in  his  Works  we  should  guess  to  have  been  familiar  with 
our  Language,  may  have  read  Stauihurst's  Firgi/ ;  and  in  this  case 
ho  has  afforded  a  very  softened  likeness  of  the  "  rounce  robblc 
hobble,*'  and 

Loud  rub<i-dub  tabering  with  Crapping  rip-rap  of  iCtna, 
which  Massinger  ridicules  in  his  Virgin-Marigr, 
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Druidical  Ode  in  Caraclacu*,  has  not  eiKmped  this  fault. 
The  "  apt  alliteration's  artful  aid/*  is  too  prominent  in 
several  lines,  but  more  particularly  in  the  tbl lowing, 

I  spied  the  sparkling  of  his  vireax. 

In  the  selection  of  these  words  he  could  hardly  have 
carried  his  zeul  and  accuracy  so  far  as  to  copy  purposely 
the  precedent  of  the  Welsh  Bards,  who  substituted  alli- 
teration for  rhyme  :  and  his  imafrery  certainly  docs  not 
require  the  aid  of  quackery  on  this  or  any  other  ground. 

Experience,  however,  teaches  us,  that  the  etPect  of 
words  on  the  Imap^i  nation  depends  not  so  much  on  their 
sound,  as  on  the  habitual  associations  with  which 
chance,  education,  or  use  has  connected  them.  Thus, 
as  far  as  mere  cailencc  and  euphony  are  concerned,  the 
respectable  patronymics  of  J I  ay  ward,  Price,  Stunt,  and 
Meux,  are  precisely  similar  to  those  of  Howard,  Bruce, 
Blount,  nnd  Vaux.  History  has,  however,  connected 
deeds  of  knij^htly  and  Iieroic  achievement  with  men  who 
chanced  to  bear  the  latter  class  of  names,  which  conse- 
quently shine  to  an  English  ear  with  undiminished 
dignity  by  the  side  of  such  gallant  trisyllables  as  Gon- 
zalez,* Wallenstein,  or  ('olonna.t  Nor  again  can  these 
foreign  names  claim  any  natural  superiority  of  sound 
over  '*  Barbara,'*  '*  Camestres,"  or  "  Baralipton,'*  the 
butts  of  scoffers  at  tiie  Schools.  The  fact  is,  that  they 
cannot  be  heard  without  instantly  recalling  a  host  of 
romantic  recollections  of  the  days  when  they  served  as  a 
spell  to  armies  and  nations. 

The  ftame  rule  may  be  applied  to  all  words  in  regard 
to  their  fitness  for  the  uses  of  Poetry.  It  will  in  the 
first  place  be  readily  allowed,  that  Aristotle  has  argued 
rightly  in  his  contemptuous  refutation  of  the  hypercritic 
Ariphrades,^  as  to  the  propriety  of  such  words  and  collo- 
cations of  words  in  metre,  as  are  unfitted  for  ordinary 
conversation.  We  might  perhaps  add,  that  it  is  as  in- 
consistent to  reject  such  aid  in  a  form  of  diction  pur- 
posely cast  in  a  different  form  from  Prose,  as  to  perforin 
a  part  on  the  Tragic  stngc  in  an  ordinary  hat  and  coat. 

But  as  it  is  equally  true  that  numbers  of  words  used 
in  the  most  familiar  converse,  arc  also  perfectly  Poetical, 
we  will  assign  to  the  best  of  our  power  the  reasons 
accounting  for  this  obvious  fact,  as  well  as  a  few 
general  rules  to  be  observed  in  avoiding  the  suggestion 
of  mean  and  prosaic  associations  ;  premising,  that  even 
if  words  are  not  positively  the  medium  through  which 
many  persons  think  and  argne  during  their  lives,  they 
are  at  least,  when  not  mere  particles  or  links  of  mean- 
ing, each  the  index  to  some  point  of  knowledge,  or  im- 
pression of  the  feelings,  and  in  some  instances,  the  key 
to  long  trains  of  thought. 

1.  A  word  of  very  extensive  and  generic  import, 
when  used  in  its  simple  sense,  and  implying  nothing  in 
itself  mean,  is  as  it  were  the  common  property  of  prose 
and  verse,  and  can  hardly,  under  any  circumstances, 
be  positively  prosaical.  Thus  •*  kill,*'§  though  it  is 
used   by   poulterers  and  pig-butchers,  creates   no  idea 


inconsistent  with  Poetry,  though  for  the  reason  atated,    I 
'*  slay"  is  somewhat  better,  as  being  equally  perapicuoui  \^ 
and  less  common.     But  supposing  a  character  to  spedc 
under  the  influence  of  intense  passion,  the  more  homely 
term  would  be  the  moat  fitting,  provided  it  were  not 
actually  mean. 

2.  I'hose  modified  expressicma  which  good  braeding 
renders  necessary  in  Society,  should  for  that  very  icaaoa 
be  rejected  in  Poetry,  as  tending  to  lower  and  qualify 
its  bold,  decisive  meaning.  Thus  "  plain,"  as  applied  to 
person,  is  not  so  Poetical  as  the  phrase  *'  hideous,"  whidi 
may  express  the  sensation  created  by  a  monster  m 
demon.  A  witch  may  be  Poetically  called  an  *'  ugly  old 
woman,*'  but  not  a  "  plain  elderly  female."  In  short,  no 
word  should  be  used  in  serious  Poetry,  which  can  recdl 
the  ordinary  chit-chat  of  the  drawing-room,  or,  fUn 
worse,  the  pathos  of  newspaper  eloquence. 

3.  For  the  same  reason,  all  terms  peculiar  to  &niiliar 
relations  or  occurrences  of  life  should  be  equally  avoided. 
Thus  the  word  *' handsome*' in  its  primary  meaning,  as 
well  as  its  secondary,  suggests  agreeable  ideas  as  to  the 
liberal  conduct  of  a  man  in  business,  or  his  pemnil 
advantages  in  a  ball-room,  but  is  not  on  that  aeconnt 
Poetical.  The  term  "  beautiful,"  though  occasionally 
applied  in  both  senses,  is  more  pro|>er  for  verse  oa 
account  of  its  generality.  Thus  also  all  terms  relatiag 
to  trade,  commerce,  profession,  or  mechanical  opentioni 
of  any  sort,  when  not  very  comprehensive,  most  be 
rejected.     Tlie  phrase  used  by  Dr.  Johnson, 


^  •  Count  Feman  Gonzalez  of  CaHlilo,  second  only  to  the  Cid  in 
his  deeds  a^rainst  the  Mours.  according  to  Spanish  Lof^ends. 

t  The  rtMloubtfd  Prospero. 

I  J  ATiphradeB,  too,  ridicules  the  TVngedians  for  using  such  ex- 
pe^sions  in  Poetry  as  no  one  would  use  in  Prose,  as  ivueLrtt  oftrtf, 
inKtead  of  a^  odvuarmv,  Sec.  Now  it  is  exacUy  because  they  are  not 
common/ii  used,  that  such  t-xpressions  impart  dij^nity  to  the  diction. 
()/' i/iii /njtrfwr  fif  was  i{/nnrnn/y      Arist    /'of/. 

5  So  of  the  words  man,  Inrast,  pity,  fear,  anger,  hatrwl,  jealousy, 
&c.  &c. 


-  whom  to  beds  of  pain 


Arthritic  tyranny  consigni, 

is  not  redeemed  by  its  high  sound  from  aasodatiansinth 
the  desk  of  the  pedant  and  the  dissecting-room  of  ths 
snrgeon  ;  in  fact,  it  seems  just  the  ambitious  atteni|it 
which  an  ingenious  young  apothecary  would  make  to 
celebrate,  like  Lucian,  The  Triumphs  of  the  Goul  in  Ur 
most  sonorous  manner.  Besides  the  word  ia  unintflKr 
g^ble,  save  to  a  Surgeon  or  a  Gnunmarimn*  Tliephnv 
in  Hamlet^  of 

The  fat  weed  that  rots  on  Leibe*fl  9pAar/,] 

reminds  us  involuntarily  of  barges  and  coal-sacks,  oo  tht 
point  of  that  solemn  disclosure  which  the  Royal  Ghotfii 
about  to  make.  The  line  also  occurring  in  somevenioa 
of  Horace,  "done  into  English  by  an  eminent  hand,* 
unfortunately  blends  with  the  climax  of  the  image  re- 
presented by  the  original,  the  ideaof  a  joint-alooi  givof 
way  under  the  hero  of  the  stanza. 

He  unconcerned  could  hear  the  mighty  craeJk. 

But,  perhaps,  these  apparent  absurdities*  are  oiilf 
occasioned  by  the  gradual  alteration  of  the  shades  of 
Language  produced  by  time.  A  still  more  unlucky  in- 
stance  is  to  be  found  in  a  Poem  in  which  the  langn^ 
tisually  matches  the  conceptions.  It  is  obviously  caused 
by  the  author *s  ignorance  of  vernacular  English :  adefed, 
however,  which  ought  to  have  rendered  him  cautious  n 
to  the  coinage  of  new  words. 

And  as  hie  thicTish  fancy  seem'd  to  hear 
The  nightman**  foot  ap|nroach,  starting  alana^di 
And  in  hia  old,  decrepit,  withered  hand 
That  palsy  shook,  grasping  the  yidlow  earth 
To  make  it  sure. 

PoUok*s  Coytre  of  Tlmr,  book  iiL 

*  The  same  may  he  obser\'e<l  of  the  apparent  homeliness  and  ni* 
gurity  of  the  translations  of  Homer  by  llobbes  and  Chapman,  Ivlk 
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No  person,  save  the  most  grossly  dull  and  ignorant » 
is  likely  to  use  any  word  in  serious  Poelry,  approaching 
in  the  slightest  degree  to  what  is  styled  a ''^  catch  word/' 
"  slang  expression/*  or  *'  cant  term."  But,  in  tact,  such 
words  arc  almost  equally  unfit  for  the  most  trivial  de- 
BCnpiion  of  Comic  Poetry  above  the  level  of  the  ballads 
BUTig  at  fairs.  It  mu?^tbe  borne  in  mind  that  the  Science 
of  cant  terms  was  original ly  invented  by  common  clieats 
ftnd  robbers,  as  a  means  of  keeping  their  consultations 
S4»creL  At  present,  in  all  its  different  shapesjt  furnishes 
to  persons  of  defective  powers  a  technical  substitute  for 
humour  and  knowledge  of  the  world,  which  often  de- 
ceives the  inexperienced.  When,  however,  its  phrases 
are  tested  by  the  ordeal  of  verse,  their  baldness  becomes 
too  conspicuous  to  be  tolerated.  And  it  may  be  ob- 
served, that  the  most  humorous  Poems*  o(  our  present 
day  are  couched  in  the  purest  English,  adapted  to  give 
greater  pungency  to  the  allusions  by  its  terse  gravity, 

4.  The  employment  of  words  of  studied  simplicity, 
mid  of  such  as  are  far-fetched  and  high-sounding  in  pro- 
portion to  the  sense,  are  faults  equally  to  be  deprecated. 
Whether  as  regards  the  arrangement  of  his  periods,  or 
the  choice  of  his  phra^ses,  the  Poet  who  aspires  to  carry 
his  readers  aloug  with  him  ought,  at  least,  to  appear  to 
be  thinking  of  his  subject,  and  not  of  himself.  Any  thing 
bearing  the  semblance  of  affect ation  destroys  the  im- 
pression  of  truth,  vigour,  and  earnestness,  which  should 
be  pr(«:luced  by  the  fervour  of  composition.  More  par- 
ticularly ill-timed  and  offensive  are  words  of  the  kind  to 
which  we  allude*  when  pul  into  the  mouths  of  imaginary 
spcakeni,  and  thcreibre  professing  to  be  an  imitation  of 
bometliing  actually  uttered  by  another. 

Tis  ihif  Jirc'shotofT  of  niiiij  all  ctreadfully  drireii^ 
From  hiN  cyry»  that  htacumM  the  daiknenof  heaven* 

Now  Cassandra,  amid  her  wildest  ravings  in  ih^  A ga- 
memnon  of  jlHschyhis,  does  not  abuse  the  privilege  of 
second  sight  in  order  to  coin  new  language,  but  contents 
herself  with  dark  allegorica!  allusions,  and  such  strong 
verbal  metaphors,  as  give  force  and  dignity  to  her  pro- 
phecies. When  indeed  a  metaphor  can  be  conveyed  in 
one  strong  word,  which  instantaneously  suggests  the 
four  terms  of  the  comparison,  as  a  **  cleaving*'  curse,  an 
•*  eating**  aore,  this  concentration  of  meaning  has  a 
highly  Poetical  effect. 

A  similar  concentration  of  meaning  is  afforded  by 
words,  which  suggest  certain  trains  of  thought  con- 
nected with  National  prepossessions,  early  partialities, 
or  such  accidents  as  have  become  by  habit  a  part  of  the 
reader's  nature.  It  may  be  truly  said,  indeed,  that 
most  words  convey  by  association  more  than  (he  idea 
which  they  simply  express,  and  that  many  in  the  com- 
monest use  suggest  the  complicated  relations  between 
two  or  more  persons  or  things.  But  the  terms  of  which 
Vte  are  speaking  stand  as  a  sort  of  Historical  indices  of 
many  circumstances  which  nothing  less  than  a  lon^ 
narralive  can  clearly  describe ;  and  are  untranslatable 
from  the  Language  in  which  they  were  couched,  as  well 
as  unintelligible  to  those  who  have  acquired  only  the 
irerbal  mastery  of  It.  Thus,  with  the  Romans,  the 
vords  palrii  lares,  prhca  fides ^  and  gravitas,  suggesled 
certain  hereditary  things  and  qualities  consecrated  by 
a  thousand  glorious  recollections  of  the  virtuous  days  of 

*  A  better  instauce  cannot  be  quolect  in  a  minor  way,  thftn  the 
m  iTexprii  entitled  Th*i  JiaU-room  Btlie^  ottribyttd,  wc  believe, 
»Mr.Pra«d. 


the  Commonwealth.  In  the  mouth  of  the  meanest  citi-  Poehy. 
zens  they  were  pronounced  with  the  consciousness  that  ^^-^-^^^-^ 
he  was  a  Countrynum  of  CinciiinatUN,  and  an  inheritor 
of  the  lastitules  of  Numti  Pompihiis.  Thus,  also,  in  our 
own  Language,  the  terms  of  '*  Kniglit,  Suitan,  and  Mu- 
sulman/'  are  less  Poetical  than  their  synonymes  of 
Paladin,  Soldan,  and  Paynim,  inasmuch  as  the  latter 
words  suggest  the  relation  in  which  these  personages 
were  placed,  at  a  period  from  which  we  dale  the  origin 
of  our  National  Chivalry, 

We  have  already  remarked  on  the  effect  of  well- U^e  of 
chosen  proper  names  in  this  piiiat  of  view,  as  distinct  prciptc 
from  any  advantages  which  they  may  derive  from  '*»'*■••• 
euphony.  The  names  of  places  marked  by  any  grand 
Historical  event,  bring  to  the  recollection  at  a  glance,  the 
separate  actions  of  a  number  of  distinguished  persons, 
while  the  name  of  a  gre^it  man  similarly  suggests  the 
history  of  his  individual  deeds*  The  same  pregnant 
import  may  sometimes  l>e  conveyed  in  a  mere  epithet. 
It  has  been  remarked  by  travellers  in  Norway,  that  the 
phrase  Gamlle  Norge*  seems  to  awaken  in  the  natives 
a  degree  of  warmth  and  veneration,  wliich  a  straugefj 
however  partial  to  his  own  Country,  can  hardly  com- 
prehend :  thai  when  prnnoiinced  at  their conviviaS  meet- 
ings, it  seems  to  embody  the  essence  of  all  which  they 
love  aud  prize.  The  reason  should  seem  to  be  this« 
that  the  national  pride  of  a  Norwegian  is  exclusively 
connected  with  the  Ancient  History  of  his  Country,  as  the 
Temple  of  the  Northern  Mythology,  and  IJie  hive  from 
which  issued  the  most  princely  and  unconquerable 
Tribes  of  modern  Europe.  Feeling  that  his  native  qua- 
lities are  still  unde based  by  slavery  or  luxury,  and  con- 
scious that  the  name  of  his  Country  is  a  blank  in 
Modern  History,  he  deliglits  to  contemplate  it  in  a  rela- 
tion identifying  himself  as  the  Countryman  of  Rollo, 
and  the  kinsman  of  Tuucred  and  Guiscard. 

The  effect  of  a  mere  selection  of  well-known  chival- 
rous names,  may  be  remarked  in  the  following  passage 
from  Sir  Walter  Scott's  Lord  of  the  Isles  : 

Strong  E^remont  for  air  must  gBspy 
BeuiiL  hainp  utidueN  his  vifor-chupi 
A  ad  Altiuta^ue  mutA  quit  hi  it  «|K$ar| 
And  aiukii  thy  faldiiun,  l*uld  De  V<jre< 
The  hUtvn  cttBerkeley  M\  lesK  (bat, 
And  giLlbnt  FeirdirukV*s  tiu^W-ldii«t 

Uath  to»t  tttt  lively  turiv  ; 
Sinkii,  Ar^emiue,  thy  butUtMrordi 
Aud  PtTcy'B  «hoLit  wuM  faititer  beurd, 

"My  merry  meuj  fighl  oaV* 

Thus,  also,  Horace  has  called  up  a  train  of  agreeable 
and  varied  classical  images  by  the  mere  enumeration  of 
names  of  places  dii>linguished  by  Historical  or  Mytholo- 
gical fame : 

Laudtihuni  ahiclaram  Rhntian  mtt  Mtijfiemen, 

Avkt  Ephe§t4m^  bimnrttve  Cormfht 

Ma>nMf  tr/  B(tcch»  fhehat^  vei  Apotim^  Df/ffko* 

lH%tijH€4^  aut  TAfM-fa/a  Tempe. 

Shu/  qmttuM  u/tum  opy*  tut  mttictte  Pa/Zadit  areem 

Carmtfif  pfrprtuo  ctk^trarfi  et 

Vntitque  dectrpttt  frontli  pnrpomfre  o/i»rtm, 

Piurtmnf,  irt  Jtmunit  /sofmrem 

Aplum  dicii  equit  Jr^oij  dtttique  Mjfcenat* 

Afc  nee  tarn  pattern  Lacedttmont 

Nee  tnm  Larintv  peicumi  campui  opimte, 

Qmm  domtUf  Spa,  Sf^, 

In  the  due  selection  and  use  of  this  class  of  words, 
nothing  more  is  required  than  a  certain  degree  of  good 
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taste  and  judgment,  nor  can  they  be  considered  in  any 
hin:ber  point  of  view  than  as  mere  condiments  to  the 
solid  sul3ject-matter  of  Poetry.  In  Oratory,  their  un- 
restricted employment  is  still  more  obviously  oflensive. 
The  allusions  which  they  convey  may  aptly  wind  up  a 
peroration  for  which  the  hearer's  mind  is  prepared  by 
argfumcnt,  but  become  mere  catchwords  when  substi- 
tuted for  that  argument. 

It  should  seem  a  prevailing  belief,  that  in  National 
Poetry,  as  well  as  in  National  prospiTity,  there  is  a  cer- 
tain fixed  period  of  progress  and  decline,  a  culminating 
point  as  it  were,  up  to  which,  as  in  the  Augustan  Age 
of  Rome,  the  Art  of  Song  is  graflually  improved  and 
developed,  and  beyond  which  no  edbrts  of  individual 
genius  can  rescue  it  from  degradation. 

This  opinion  we  conceive  to  be  greatly  founded  on 
accident  and  association  of  ideas.  As  long  as  a  Lan- 
guage is  spoken  in  its  original  purity  among  a  i^eople 
whose  moral  character  is  not  brutalized  by  oppression, 
or  corrupted  by  luxury,  so  long  a  lair  field  lies  open  to 
Poetry  and  Literature  in  general.  Meantime  the  coin- 
cidence of  two  or  three  remarkable  men  may  lend  a 
reputation  to  a  particular  period  of  time,  which  is  re- 
flected on  those  smaller  comiwlilors  in  the  same  depart- 
ment, whom  their  example  may  have  drawn  forth,  as 
well  as  on  those  of  anterior  date,  on  whose  efforts  they 
have  improved.  The  external  circumstances  most  likely 
to  produce  as  well  as  to  illustrate  such  an  era  of  Litera- 
ture, should  seem  to  consist  in  some  great  and  favour- 
able political  change  of  nflfairs,  from  the  excitation  of 
which  the  public  mind  is  beginning  to  subside,  or  from 
some  gradual  progress  of  impi;rtant  events,  which  may 
stimulate  without  utterly  absorbing  its  attention.  A  state 
of  uninterrupted  war,  or  of  profound  prosperity,  are 
equally  unfavourable  to  the  dcvelopement  of  imaginative 
genius ;  the  latter  perhaps  in  the  higher  degree  of  the 
two.  Refinement,  when  arrived  at  its  height,  is  apt  to 
engender  a  sickly  and  self-indulgent  spirit  tending  to 
smother  those  nobler  passions  which  form  the  material 
of  true  Poetry.  The  arts  of  conversation  and  policy, 
whose  tendency  it  is  to  teach  Language  as  much  to  con- 
ceal, as  to  express,  the  real  thoughts  of  Man,  pervert 
that  Language  iirom  the  character  of  truth  and  nature 
which  it  originally  bore  ;  and  by  engraiUng  it  with  fo- 
reign or  artificial  phrases,  render  it  incurably  prosaic. 
At  the  same  time  many  small  Poets  arise,  whose  tem- 
porary reputation,  obtained  by  conformity  to  the  fashion 
of  the  day,  either  damps  original  genius,  or  tempts  it 
into  the  beaten  track.  Such  are  the  causes  which  appear 
to  us  as  influencing  the  decline  of  National  Poetry,  when 
a  Country  has  reached  its  zenith  of  luxury  and  pros- 
perity, previously  to  which,  its  fluctuations  seem  greatly 
to  depend  on  accident. 

It  is  maintained  by  some,  that  the  progress  and  dif- 


fiision  of  Knowledge  has  in  itself  a  tendency  to  destroy    I 
all  food  for  the  Imagination,  by  correcting  the  errors  of  ^^ 
Fable  and  Tradition ;  that  the  wonders  of  Fingal'sCave,  |* 
when  explained  by  the  theory  of  basaltic  fusion,  and  the  rj' 
legends  of  Fairies  and  £nchanters,  when  disproved  by  ^a. 
the  light  of  Reason,  lose  the  dignity  which  attaches  to  the  Faa 
ignotum  pro  mirifico,  and  act  as  (xiwerlessly  on  the 
Fancy  as  a  phantasmagoria  exhibited  at  noon-day.  We 
rather  conceive,  on  the  contrary,  that  in   proportion  as 
such  matters  have  lost  their  hold  on  the  serious  Belief  of 
mankind,  they  have  gained  it  over  the  Imagination. 
When  they  really  were  part  and  parcel  of  popular  cre- 
dence, they  probably  excited  too  vital  an  interest  to  be 
treated  otherwise  than  as  subjects  of  grave  discussion, 
as  would  in  the  present  day  be  the  case  with  any  newlj- 
discovered  phenomena  in  Australia  or  the  North  Sea. 
Now,  however,  they  are  mellowed  down  by  time,  like  old 
wine,  to  a  slate  more  conducive  to  enjoyment  than  when 
they  retained  their  first  crude  strength  and  body.    The 
playful  interest  with  which  a  modern  reader  surrcnden 
himself  (as  when  perusing  the  Bridal  of  Trlermain)  to 
delusions  which  aflcr  all  do  not  exceed  the  privileged 
bounds  of  fiction,  is  directed,  not  only  to  such  delusk>as 
in  themselves,  but  also  to  the  impressions  produced  on 
those  to  whose  business  and  bosoms  they  came  home. 
With  a  feeling  allied  to  that  with  which  he  recalls  the 
recollections  of  his  own  infancy,  he  thus  appears  to  com- 
mune with  the  Spirits  of  his  ancestors  in  some  pleasant 
land  of  dreams;  considering  their  traditions  less  as  the 
History  of  facts  than  as  the  History  of  the  minds  of  those 
who  believed  them  as  such. 

From  similar  reasons,  events  of  any  g^eat  magnitude  Opnt 
beco.ne  by  a  natural  process  more  adapted  to  the  pur-  rf^ii 
pose  of  Poetry  when  the  strong  interest  which  theyjjjj 
occasion  has  subsided.  The  extraordinary  and  rapid  ^\^ 
political  changes,  for  instance,  which  many  of  the  pre- 
sent generation  have  beheld  for  the  last  forty  years,  stiil 
present  themselves  to  the  mind's  eye  in  detached  masses, 
foreshortened  as  it  were  by  their  nearness,  and  tinged  vitu 
the  local  colouring  of  our  passions  and  prejudices. 
Many  centuries  hence,  when  only  the  leading  features 
remain,  soflened  down  by  the  mist  of  time,  their  mag- 
nitude and  relative  proportions,  as  compared  with  HL^- 
tory  in  general,  will  assimie  a  clearer  and  more  intelli- 
gible outline,  better  adapted  to  the  workings  of  the 
Imagination,  as  a  mountain  of  predominant  height  L« 
beheld  to  the  greatest  advantage  at  a  considerable  dis- 
tance. Thus  it  is  that  Time,  which  ripens  by  skwr 
degrees  the  secret  stores  of  the  Earth  into  precious  metals, 
continues  also  to  prepare  new  matter  for  the  Poetical 
efforts  of  future  Ages,  confuting  the  doctrine  that  in  Ima 
gination,  as  in  matter  of  fact,  **  there  is  nothing  oev 
under  the  sun/* 


MUSI  C. 


Thk  art  of  combiaJiig;  sounds  agreeable  to  the  ear  was 
among  Ihe  earliest  of  the  Sciences  ;  with  the  Ancienls 
the  lerm  had  a  much  more  extensive  signification  ihari 
it  now  carries  with  ns.  Under  llie  Icnn  Music  were 
comprehended  not  only  that  Science  to  whicli  it  is  at 
present  CLinfiueii,  and  also  the  occomplishments  of  Dan- 
cing, and  of  Acting^,  hot  even  Poetry  and  the  whole  circle 
of  Sciences.  According  to  Hesychius,  the  Athenians 
understood  the  term  hi  this  latter  sense,  and  a  modern 
Musician  would  have  us  believe  that  in  Music  is  to  he 
discovered  the  governing;'  principle  of  ah  the  proportions, 
not  less  than  the  rt>nndation  itself  of  all  the  Sciences. 

The  orig-in  of  Music  must  from  its  nature  have  been 
remote:  thL^i,  however^  is  nut  the  place  for  examining 
the  claims  of  Mercury  to  the  invention  of  the  lyre;  nor 
whelijer  the  Greeks  were  iudehted  to  Cadmus*  when  he 
eloped  froTu  Phoenicia  wit4>  Hermione,  or  llarmonia, 
which  would  fiibnluubly  estabhsh  the  knowled*^e  of  it  in 
that  Conutry  ;  nor  whether  Amphion,  as  Plutarch  stales, 
was  the  periion  to  whom  they  were  obliged  for  its  in- 
vention. Neither  is  it  of  consequence  here  (o  inquire 
into  the  claims  on  that  head  of  Apollo,  Chiron»  Dcmo- 
docu&,  Hermes,  Orpheus,  and  olJiers;  nor  even  that  of 
Tamiris,  the  reputed  inventor  ol  instrumental  Music, 
The*^e,  or  the  greater  jiart  of  them,  preceded  Homer. 
Others,  such  as  Lasus,  Mehiippidcs,  Pliiloxenus,  Timo- 
lhenR»  Phryncus,  Epigonius,  Lysander,  SimnncuSj  and 
DIodorus,  have  Ihe  reputation  of  having"  brong^ht  it  to  a 
considerable  de|^ee  of  perfection.  It  may  almost  be 
assumed  that  Vocal  Music  preceded  that  of  inslrumcnts, 
and  it  is  most  probable  that  the  natural  elevations  or 
depressions  of  the  human  voice  in  expressing;  the  ditfer- 
ent  passions  of  the  mind,  as  well  as  the  attention  which 
would  be  naturally  directed  to  the  modulated  son^  of 
the  bird  creation,  would  indicate  the  facility  of  so  regu- 
latitig  tlje  human  voice  as  to  suggest  the  elements  of 
Melody.  A  portion  of  the  song  of  the  blackbird  consists 
of  true  diatonic  intervals,  and  may  be  thus  expressed  : 
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The  note  of  the  cuckoo  is  well  known  lo  be 
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A  love  of  protracted  and  inflected  sound  ditfenng  from 
that  of  Speech  is  implanted  in  mankind  throughout  the 
Globe,  Hence  the  profession  wotild  seem  likely  to 
the  Music  of  wind  instruments^  which  Lucretius  has 
beautifully  described  in  Ijie  following  lines  : 

At  fitjHitiiii  cnuum  wi>cet  imi/arirr  ore 
Ante  fmit  m%Ut6^  quam  levia  earmina  cantu 
Comcelchrarc  Hominn  poaiintj  aurritiftie  Juvarc : 
Bi  ZefiAyri  cava  per  caiamomm  tihi/a  primum 
AgrrtUi$  docuerc  awat  injiare  cicvian. 

Lib.  V.  v.  1378. 
VOU  V. 


The  next  step  in  the  progress  of  the  Science  would  Mmic 
be  to  Musical  sounds  produced  by  the  aid  of  strings : 
this,  Vitruvins»  in  his  Treatise  on  Architectnre,  has  called 
to  his  aid  even  for  the  purpose  of  ascertaining  the 
prof>er  tension  of  the  ropes  used  in  the  catapultaj  and 
bahstoe.  Instruments  of  percussion,  such  as  drums  and 
some  other  militiiry  instruments,  wuuld  find  their  ty\>e 
in  numberless  hollow  and  even  solid  sonorous  bodies  in 
Nature  which  emit  sounds,  and  those  frequently  far  from 
disagreeable,  on  being  struck  by  another  solid  bwly, 

Couhl  we  implicitly  rely  on  the  statements  of  the 
early  writers,  cither  the  iSIusic  of  the  present  Age  has 
degenerated  in  an  immeasurable  degree,  or  the  senses 
and  passions  of  Man  Iiave  altogether  changed.  Aristotle, 
who  appears  to  have  written  mainly  with  the  view  of 
combating  the  doctrines  of  Plato,  nevertheless  agrees 
entirely  with  him  in  respect  of  the  influence  of  Music 
on  nnuikind,  Polybius  tells  ns  that  Ihe  Arcadians^  who 
inhabited  a  cold  and  inhosiiilable  Country,  could  only  be 
civilized  through  the  medium  of  Music;  and  further,  that 
the  inhabitants  of  Cynetus,  who  neglected  the  cultivation 
of  that  Science,  surpassed  in  cruelly  all  the  rest  of  ihe 
Greeks.  Athena^us  assures  us  tliat  the  prom ulgal ion  of 
laws  both  human  and  divine,  the  knowledge  of  all  that 
related  to  the  Gods,  to  heroes,  and  to  the  deeds  of  illus* 
trious  men  were  written  in  verse,  and  publicly  sung  with 
an  accompaniment  of  insirumcnts  ;  a  practice  of  which, 
as  we  learn  from  the  Scriptures^  wascrmliirmable  to  that 
of  Ihe  Israelites  from  the  earliest  period  of  their  History. 
Sensibly,  however,  as  even  to  this  day  some  arc  affected 
by  the  powers  of  the  Science,  the  time  seems  passed 
when  a  Timolheus  could  excile  the  pas.^ions  uf  another 
Alexaiuler  by  employing  ihe  Phrygian,  and  allay  them 
by  the  use  of  the  Lydian  mode.  It  cannot,  indeed,  be 
denied  Ihat  tlie  national  Music  of  every  Country  has  a 
direct  influence  on  the  passions  of  its  inhabitants  ;  than 
which  a  stronger  instance  cannot  be  adduced  than  that 
it  was  forbidden,  under  penalty  of  death,  among  the 
Swiss  mercenaries  employed  on  foreign  service,  to 
sing  or  play  the  celebrated  Rans  dn  Vac/ivs,  because 
of  the  melancholy  it  always  produced,  a  circumstance 
which  must  be  familiar  to  our  Musical  readers.  Nor 
are  other  Countries  without  those  melodies  which  are 
capable  of  raising  and  depressing  the  spirit  of  their 
inhabitants.  "  What,"  says  Burney,  *'  the  ancient  Music 
really  was  it  is  not  easy  lo  detenniue,  and  the  whole  is 
now  become  matter  of  faith  ;  but  of  this  we  are  ccHain  ; 
that  it  was  something  with  which  mankind  was  extremely 
delighted;  for  not  only  the  Poets,  but  the  Histr^ians 
and  Philosophers  of  the  best  Ages  of  Greece  ami  Home 
are  as  diHuse  in  its  praises,  as  of  those  Arts  concerning 
which  suflicient  remains  are  come  down  to  us  lo  evince 
the  truth  of  their  panegyrics.** 

Egyptian  Mmic 

However  rude  and  artless  the  first  attempts  in  Music  Egji^ii 
must  liave  been,  and  little  as  was  the  probability  of  its  hav* 
ingbeen  perlecied  by  the  first  cultivators,  yet  we  are  told 
by  the  ancient  Poets  and  Hii>torians  that  by  theci  its  m\t^ 
633  4  T 
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Music,  culous  powers  were  most  successfully  exercised,  though 
Egyptian,  j^  jg  uq^  an  easy  matter  to  determine  who  they  might 
^^'*^^^*^  have  been.  Herodotus,  in  liis  Euterpe^  speaks  of  the 
Egyptians  and  Phrygians  in  regard  to  their  respective 
antiquity ;  but  neither  concerning  the  Phrygians,  nor 
the  Phcenicians,  undoubtedly  a  most  ancient  race,  can 
more  than  conjecture  be  now  offered ;  we  shall  proceed 
therefore  at  once  to  a  succinct  account  of  the  Music  of 
the  Egyptians,  whose  monuments  still  present  to  the 
traveller  indisputable  proofs  of  their  Religion  and  Arts. 
It  would  be  vain  to  attempt  its  Histor}'  from  a  higher 
source. 

Though  Diodorus  Siculus  has  asserted  that  Music 
was  prohibited  by  the  Egyptians,  as  not  only  useless 
but  even  noxious  from  its  tendency  to  make  Man  effe- 
minate, we  must  oppose  to  his  assertion  the  account 
of  Plato,  who  travelled  in  Egjpt  in  order  to  become 
acquainted  with  its  Arts  and  Sciences.  It  is,  moreover, 
observable  that  Herodotus,  also  a  traveller  in  Egypt 
more  than  three  hundred  years  before  Diodorus,  says, 
that  it  was  used  in  their  festivals  and  Religious  ceremo- 
nies. Diodorus,  indeed,  contradicts  himself,  inasmuch  as 
he  tells  us  that  Music  and  the  Musical  instruments  were 
the  inventions  of  the  Egyptian  Deities,  Osiris,  Isis,  Orus, 
and  Hermes,  and  that  all  the  great  Poets  and  Musi- 
cians of  Greece  visited  that  Country  to  improve  them- 
selves in  the  Arts.  Strabo  says,  that  the  Egyptian 
children  were  taught  letters,  the  songs  appointed  by 
the  law,  and  a  species  of  Music  directed  by  the  Govern- 
ment exclusive  of  all  others.  It  should  not  be  forgot- 
ten also  that  the  Greeks,  who  had  a  propensity  to  claim 
the  merit  of  every  important  invention,  confess  that  the 
greater  part  of  their  Musical  instruments  were  of  Egj'p- 
tian  origin.  Such  are  the  triangular  lyre,  the  monaulos, 
or  single  flute,  the  cymbal,  or  drum,  and  the  sistrum, 
an  instrument  almost  universally  found  on  the  monu- 
ments of  the  Egyptians.  Every  person  acquainted  with 
History  will  remember  that  among  the  Egyptians  all 
professions  were  hereditary.  The  same  practice  existed 
with  the  Hebrews;  and  we  arc  told  by  Herodotus, 
that  the  Lacedaemonians,  who  were  by  origin  Dorians, 
so  far  pursued  the  system  of  their  progenitors,  that  their 
Musicians  were  all  of  one  family,  and  that  their  Priests, 
like  those  of  Egypt,  were  initiated  in  Physic,  Music,  and 
Religion. 

On  the  well-known  Guglia  Rotta.  at  Rome,  which 
was  placed  by  Augustus  in  the  Campus  Martins,  after 
he  had  reduced  Egypt  to  a  Roman  Province,  among 
other  Hieroglyphics  is  to  be  seen  a  Musical  instrument 


of  two  strings,  having  a  neck  very  similar  to  the  cala- 
scione,  still  in  use  in  the  Kingdom  of  Naples.  This 
species  of  instrument,  therefore,  must  be  considered  of 
very  high  antiquity,  and  it  is  to  be  observed,  that  being 
furnished  with  a  neck  it  was  capable  of  producing  many 
notes  ;  inasmuch  as  if  ite  strings  were  tuned  in  fourths, 
we  have  a  series  of  sounds  termed  a  heptachord  by  the 
Ancients.  If,  like  those  of  the  calascione,  they  were 
tuned  in  fifths,  we  have  an  octave,  or  two  disjunct  telra- 
chords,  a  power  which,  from  all  the  remains  of  Greek 


sculpture^  does  not  appear  to  have  existed  till  a  compa- 
ratively late  period ;  indeed,  Montfaucon,  who  examined  S 
the  representations  of  nearly  five  hundred  ancient  lyres,  ^ 
harps,  and  cithars,  asserts  that  he  had  not  found  any  in 
which  a  contrivance  was  apparent  for  shortening  strings 
by  a  neck  and  finger  board  during  the  time  of  the  per- 
formance. It  appears,  therefore,  that  the  mode  of  ex- 
tending a  scale  and  of  producing  many  sounds  from  few 
strings  by  the  simplest  means,  was  known  to  the  Egyp- 
tians. It  would  exceed  onr  limits  to  attempt  fiziiig  a 
date  for  the  instrument  thus  allnded  ta  The  literature 
of  Egypt  may  even  at  this  late  period  receive  eloddaticn 
from  the  extraordinary  and  brilliant  efforts  of  a  C-bam- 
pollion.  We  shall  here  merely  obsenre,  that  thoogk 
more  remote  periods  have  been  generally  asagned  to 
the  monuments  of  the  Egyptians  than  modem  traveOen 
and  antiquaries  have  proved  were  due  to  them,  yet  the 
specimen  in  question  is  of  sufficiently  eariy  date  to  afibed 
ample  room  for  speculation. 

One  of  the  secondary  Gods  of  Egypt,  who  recehed  1k| 
divine  honours  for  his  extraordinary  talent,  was  the 
Mercury  surnamed  Trismegistus  :  to  him  is  attributed 
the  formation  of  a  regular  Language,  and  many  other 
matters  important  to  mankind.  Apollodorus  attribala 
to  him  the  invention  of  the  lyre.  The  tale  appears  lai 
doubtless  is  a  pleasant  fable :  Mercnry,  as  he  waOod 
alouff  the  banks  of  the  Nile,  after  an  inundatioa, 
which  had  deposited  a  great  number  of  dead  animib 
on  its  banks,  struck  his  foot  against  the  shell  ofativ- 
toise,  whose  cartilages  by  desiccation  had  become  soae- 
rous,  the  points  of  their  original  insertion  in  the  sfad 
remaining  still  fixed.  This  is  said  to  have  suggeilid 
the  earliest  idea  of  the  lyre,  which  undoubtedly  was  finl 
constructed  in  the  form  of  a  tortoise.  To  the  fint  ia- 
strument  of  this  sort  three  strings  appear  to  have  beea 
given.  The  ancient  writers  on  Music  have  suppoxd 
that  the  three  sounds  of  these  strings  were  E,  F,  andG, 
but  Boethius  makes  the  number  of  strings  four,  aad 
says  they  were  tuned  thus,  E,  A,  B,  e  ;  though  this  nuxk 
of  tuning  is  generally  supposed  to  have  been  the  imren- 
tion  of  Pythagoras,  and  at  all  events  appears  to  haw 
been  introduced  into  Greece  by  that  Philosopher. 

To  the  dichord  and  trichord,  which  may  be  satisfk-I**^ 
torily  traced  from  Egypt,  a  claim  is  made  by  many  for 
the  addition  of  the  monaulos,  or  single  flute,  whkb  wv 
crooked,  and  bore  the  Egyptian  name  of  photinx.  la 
form  resembling  a  bull's  horn,  it  is  seen  in  numberlesi 
remains  of  ancient  sculpture.  Apuleius,  in  speaking  of 
the  mysteries  of  Isis,  describes  the  crooked  flute  as  heU 
by  the  performer  with  the  crook  turned  towards  hii 
right  ear.  That  the  Egyptians  possessed  the  use  of 
many  instruments,  other  than  those  above  recited,  is 
clear  from  the  orighial  representations  of  them  that  htre 
reached  us,  and  particularly  from  those  found  on  the 
walls  of  the  celebrated  tomb  of  Osymandyas  at  Thebes, 
whose  stupendous  remains  have  been  described  as  ex- 
ceeding more  than  half  a  mile  in  length.  This  sepal- 
chre  has  been  assigned  to  a  period  full  two  thoosu^ 
years  before  Christ. 

But  the  most  convincing  proofs  of  the  progress 
successful  cultivation  of  Music  among  the  Egyptii— 
are  to  be  found  in  the  sepulchres  of  the  Kings  of  Thebes, 
in  which  we  find  four  varieties  of  the  harp,  the  smallest 
with  four  strings,  and  the  largest  with  thirty-eight 
strings,  according  to  the  representations  by  Denon.  The 
action  of  the  figures  playing  on  two  of  these  harps 
indicate  very  considerable  execution  on  the  instnimenis; 
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and  if  the  Bgures  moreover  be  ti&ed  as  a  scale  by  which 
the  itist  rumen  is  may  be  measured,  it  wouM  appear 
IhaL  they  were  superior  in  size  to  those  used  in  the 
preseut  day*  Among  the  representations  in  these  re* 
maius  we  also  find  an  instrument  very  similar  to  the 
Spanish  guitar,  except  that  tjie  neck  is  longer.  Dr. 
Burney  has  ventured  some  eonjei'tures  on  the  tuning 
this  haq>,  on  the  authority  of  representations  furnished 
him  by  the  celebrated  Bruce,  but  on  these  no  reliance 
can  be  placed,  Bruce  gives  but  thirLeen  strings  to  the 
same  harp  on  which  Deiion  has  bestowed  no  less  than 
twenty-seven.  And  the  form  of  the  frame  in  the  drawing 
by  the  former  bears  so  small  an  appearance  of  Egyptiau 
workmauship,  that  we  must  rather  rely  on  the  informa- 
tion and  drawing  of  ihe  French  traveller. 

Tfie  Arts  whose  origin  and  perfection  are  to  be 
found  in  this  nation  at  a  ver)-  early  period,  doubtless 
flourished  whilst  it  was  free,  or  at  least  under  its 
own  Kings.  But  after  Psammenitus,  the  last  of  Ihem, 
who  was  conquered  by  Cambyses  525  years  before 
Christ,  it  was  subjected  to  a  foreign  yoke.  Its  Arts  and 
Sciences  then  disappeared,  or  rather  seemed  not  exclu- 
sively to  belong  to  it.  However  much  the  Ptolemies  may 
have  appeared  to  patronize  them,  and  especially  Music, 
yet  under  their  sway,  the  Arts  were  those  of  Greece,  from 
which  Country  their  professors  were  imported.  Under 
these  Sovereigas,  who  invited  arlists  and  learned  men 
from  all  quarters  to  the  City  of  Alexandria,  Music  was 
doubtless  much  esteemed  and  cultivated,  Athenasus,  in 
his  description  of  a  feast  of  Bacchus,  celebrated  by  Pto- 
lemy Philadclphus,  describes  the  band  as  consisting  of 
wx  hundred  Musicians,  among  whom  were  three  hun- 
dred performers  on  the  lyre.  The  seventh  Ptolemy 
having  put  to  death  a  great  number  of  the  inhabifanls 
of  Alexandria^  and  banished  such  others  as  were  at- 
tached to  his  brother,  whose  crown  he  had  usurped, 
filled  his  domiuious  with  Grammarians,  Philosophers,, 
Geometricians,  Physicians,  Painters,  Musicians,  and 
others  of  that  class,  so  that  the  Arts  again  flourished 
in  Egypt ;  and  so  great,  according  to  AlheniEus,  was  at 
that  period  the  taste  for  Music  among  its  people  that 
there  was  scarcely  even  a  labourer  in  the  vicinity  of 
Alexandria  who  was  not  master  of  the  lyre  and  the  flutt^. 

The  father  of  Cleopatra,  who  was  the  last  of  the 
Ploiemies,  took  the  title  of  Auleles,  or  flute-player »  from 
his  passion  for  that  instrument.  He  thought  so  much 
of  his  talent  on  it  that  he  established  Musical  competi- 
tions in  his  Palace,  and  disputed  the  palm  with  tlie 
^eatest  Musicians  of  the  Age.  Such  was  the  state  of 
Music  in  Egypt  up  to  the  ruin  of  Cleopalra's  fortunes, 
an  event  which  at  once  terminated  the  Empire  of  the 
Egyptians  and  their  History. 

H threw  Music, 

Burney  observes  with  much  truth,  that  notwithstand- 
ing the  great  labours  of  the  early  Fathers  of  ihe  Church, 
notwithstanding  the  learning  and  diligence  of  number- 
less translators  of  and  comnienliitors  on  the  Holy  Scrip- 
tures, little  can  be  gleaned  for  a  History  of  Jewish 
Music  save  what  is  found  in  the  Scriptures  themselves. 
The  great  antiquity  of  the  Hebrews,  and  the  little  com- 
munication which  they  had  with  other  nations,  renders 
it  next  to  impossible  to  expect  any  illustration  of  it  from 
contemporary  foreign  writers. 

The  translators  of  the  Bible  have  been  very  c&nfused 
ifith  respect  to  the   Musical  Instruments  of  ihe  Jews, 


for  in  about  twenty  times  in  which  fp  occurs  in  the  Mumc 
Hebrew  Bible » it  is  as  often  translated  Umbrvlus  fahrd^  a  Hebrew, 
matter  not  a  little  perplexing ;  so  again  the  word  SjO,  which  ^— *%^-^^ 
Farmer,  from  its  signifying  a  vessel  made  of  a  goat- 
skin, conjectures  to  have  been  a  species  of  bagpipe,  is 
by  our  translators  rendered  by  the  word  viol  in  Isaiah, 
ch,  V,  ver.  12,  and  in  four  other  places,  whilst  its 
common  translation  is  pmltery.  To  Jubal,  sixth  de- 
scendant from  Cain,  is  attached  the  reputation  of  being 
*'  the  liither  of  all  such  as  handle  the  hurp  and  organ.** 
The  original  133  seems  to  have  been  a  species  of  harp> 
but  tiie  word  OJXV  here  translated  organ,  from  its  mean- 
ing to  be  set  or  joined  upon  another,  was  probably  a 
number  of  pipes  jisined  together  resembling  the  common 
Pan*s  pipes,  which  is  known  to  be  an  instrument  of  re- 
mote antiquity.  Till  upwards  of  six  hundred  years  after 
the  Deluge,  the  Scriptures  do  not  record  the  practice  of 
Music,  but  in  Genesis^  ch.  xxxi.  vocal  and  instrumental 
Music  are  mentioned,  when  Laban  says  to  Jacob» 
*'  Wherefore  didst  thou  flee  away  secretly,  and  steal  away 
from  me,  and  didst  not  tell  me,  that  I  might  have  sent 
thee  away  with  mirth  and  with  songs,  with  tahvet  and 
with  harp?" 

Next  in  order  occurs  the  Song  of  Moses  after  pass- 
ing the  Reel  Sea,  and  the  assistance  on  this  occasion 
of  Miriam  the  Prophetess*  who  "  took  a  timbrel  In 
lier  hand,  and  all  the  women  went  out  after  her  with 
timbrels  and  with  dances-*'  During  the  period  of  the 
administration  of  Moses^  no  other  Mufkal  instrtimcnts 
are  mentioned  than  trumpets  and  timbrels,  and  the  latter 
only  in  the  passage  in  which  Miriam  is  concerned.  The 
trumpets  of  rams*  horns  at  the  siege  of  Jericho,  were 
nmst  likely  nothing  more  than  signals  for  the  assailants 
to  march  and  shout,  and  by  clamour  to  terrify  the  enemy • 
About  fifty  years  after  the  Song  of  Deborah  and  Barak* 
we  find  the  unfortunate  offspring  of  Jephlha  proceedin|f 
to  meet  her  father  after  his  victory  over  the  Ammonites 
(Jwrfg-ef,  ch.  xi,  ver,  34  )  with  timbrels  and  with  dances; 
from  which  period  until  Saul  was  chc^en  King,  about 
1095  before  Christ,  the  Bible  has  no  reference  to  Mu- 
sical instruments  except  the  trumpet  on  military  occa- 
sions. At  the  time  at  which  Samuel  anointed  Saul,  and 
on  many  subsequent  occasions,  there  seems  to  have  been 
a  union  of  Music  with  prophecy.  **  David,  with  the 
Captains  of  the  host,  separated  to  the  service  of  the  sons 
of  Asaph,  and  of  Heman,  and  of  Jeduthutu  who  should 
prophesy  with  harps,  with  psalteries^  and  with  cymbals." 
Again,  %vhen  the  Kings  of  Israel,  Judah,  and  Edom» 
with  their  armies  were  iu  danger  of  perishing  in  the 
wilderness  with  thirst,  Elisha,  the  sonof  Shaphal^  com- 
mands a  minstrel  to  be  brought  to  him  :  "  And  it  came 
to  pass,  when  the  minstrel  played,  that  the  hand  ot  the 
Lord  came  upon  him.  And  he  said,  Thus  saith  the 
Lord/'  &c. 

Acciirding  to  Eusebius,  David  whithersoever  he  went  Davi4. 
carried  his  harp  with  him,  to  console  him  in  his  afflic- 
tion, and  to  sing  the  praises  of  God.  In  this  writer's 
preface  to  the  Psalms  he  asserts  that  David,  as  head  of 
the  Prophets,  was  generally  in  the  tabernacle  with  his 
lyre,  with  the  other  prophets  and  singers,  and  that  each 
of  them  prophesied  and  sung  his  canticle  as  inspiration 
excited  him.  It  will  occur  to  every  one  thai  among  the 
Hebrews  Music  was  employed  to  relieve  insanity. 
When  Saul  was  afflicted  lie  sent  Messengers  to  Jesse 
to  send  his  son,  saying,  "  Let  David,  I  pray  thee,  stand 
before  me,  for  he  halh  found  favour  in  way  sight*  And 
it  came  to  pass,  when  the  evil  spirit  from  God  waft 
4x2 
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upon  Saul,  that  David  took  a  harp,  and  played  with 
his  hand :  so  Saul  was  refreshed,  and  was  well,  and  the 
evil  spirit  departed  from  him.*'  Burney,in  reference  to 
the  circumstance  of  David  being  met,  in  returning  from 
the  field  of  battle  after  his  victory  over  Goliath,  by  the 
women  of  all  the  cities  of  Israel  **  singing  and  daucine 
with  tabrcts,  with  joy,  and  with  instruments  of  music, ' 
remarks  on  the  passage,  '*  and  the  women  answered  one 
another  as  they  played,  and  said,**  &c.,  that  tliis  is  an 
indubitable  proof  of  a  chant  in  dialogue,  or  for  two  choirs, 
being  in  early  use,  and  that  it  probably  gave  rise  to  the 
manner  of  chanting  the  Psalms  in  the  Cathedral  Ser- 
vice. Women,  it  appears,  were  allowed  the  privilege  of 
singing  in  the  public  ceremonies,  and  in  1  ChronideM, 
ch.  XXV.  ver.  5,  in  enumerating  the  Musical  establishments 
for  Religious  purposes,  we  find  that "  God  gave  to  Heman 
fourteen  sons  and  three  daughters.  And  all  these  were 
under  the  hands  of  their  father  for  song  in  the  house  of 
the  Lord,  with  cymbals,  psalteries,  and  harps.'*  Aprain, 
verse  7,  **  So  the  number  of  them,  with  their  brethren,  that 
were  instructed  in  the  songs  of  the  Lord,  even  all  that 
were  cunning,  was  two  hundred  fourscore  and  eight." 

The  reign  of  David  may  be  considered  the  Augustan 
Age,  if  it  may  be  so  termed,  of  Music  among  the  Jews. 
He  himself  appears  to  have  been  an  enthusiastic  per- 
former, and  in  the  eyes  of  his  Queen,  Michal,  to  have  so 
far  outstepped  the  bounds  of  decency  in  dancing  and 
playing  before  the  ark,  that  she  came  out  to  meet  him 
with  the  following  ironical  reproach.  '*  How  glorious 
was  tlie  King  of  Israel  to-day,  who  uncovered  himself 
to-day  in  the  eyes  of  the  handmaids  of  his  servants,  as 
one  of  the  vain  fellows  shamelessly  uncovereth  himself!*' 
In  the  same  chapter,  2  Samuel^  ch.  vi.  ver.  5,  we  have  the 
following  curious  notice  of  the  materials  of  which  some 
of  the  Jewish  instruments  at  that  time  were  composed : 
''And  David,  and  all  the  house  of  Israel,  played  before  the 
Lord  on  all  manner  of  instruments  nuideoffir  wood,  even 
on  harps,  and  on  psalteries,  and  on  timbrels,  and  on  cor- 
nets, and  on  cymbals.'*  The  word  czrcma,  according  to 
Celsius,  means  the  cedar  tree ;  if  it  be  so,  the  elasticity  of 
it  is  nearly  as  great  as  that  of'fir,  and,  therefore,  it  is  as  pro- 
per for  Musical  instruments.  From  this  passage  it  is  suf- 
ficiency manifest,  that  some  of  the  instruments  of  this 
nation  had  sounding-boards  or  bellies  of  this  material. 
Upon  the  quality  of  this  wood  the  perfection  of  many  in- 
struments, indeed  of  all  stringed  instruments  among 
the  Moderns,  depends ;  such  are  the  harp,  lute,  guitar, 
piano-forte,  and  violin,  whose  bellies  are  constantly  made 
of  fir. 

As  in  Egypt  professions  were  hereditary,  so  among 
the  Hebrews  the  profession  of  Priest  and  Musician 
was  hereditary  iu  the  Tribe  of  Levi.  '*  And  the  sons 
of  Aaron,  the  Priests,  shall  blow  with  the  trumpets; 
and  they  shall  be  to  you  for  an  ordinance  for  ever 
throughout  your  generations."  During  the  period  of 
Moses,  whether  in  peace  or  waV,  none  but  Priests  blew 
the  trumpets,;  so  in  Joshua's  time,  as  well  at  the  siege  of 
Jericho,  as  on  all  other  occasions,  the  blowing  of  trum- 
pets was  confined  to  the  Priesthood ;  and  on  David's  regu- 
lation of  the  Music  of  the  nation  so  far  as  the  service  of 
Religion  was  concerned,  not  only  the  select  establish- 
ment of  singing  men  and  singing  women,  but  all  the 
four  thousand  performers  upon  instruments,  were  of  the 
families  of  Priests  and  Levites. 

Josephus,  book  vii.  chapter  xii.,  says,  that  after  David 
brought  the  nation  to  a  state  of  profound  tranquillity, 
he  employed  himself  in  composing  odes  and  hymns  of 


▼arious  measures  in  honour  of  God,  some  tri meters,  md     II 
others  pentameters.     In  another  passage  he  says,  the    Hd 
kinds  of  instruments  he  prepared,  to  the  sound  of  Which  ^^^ 
he  taught  the  Levites  to  execute  the  praises  of   the 
Deity,  were  a  ten-stringed  harp  touched  with  a  qaiH, 
(plectrum,)  a  psaltery  of  twelve  strings  played  upon 
with  the  fingers,  besides  large  cymbals  of  brass. 

It  has  been  supposed,  with  apparent  probability,  tint  laria 
the  spoils  brought  from  Jerusalem,  and  among  them  ■■^ 
Musical  instruments,  by  the  Emperor  Titus,  have  been 
faithfiilly  represented  in  the  sculpture  on  his  Arch  at 
Rome.  Among  these  are  particularly  the  silver  trum- 
pets, and  the  horns  supposed  to  represent  the  Shawms 
so  often  mentioned  in  Scripture,  called  in  Hebrew 
Keranim^  or  Sacred  Trumpets.  The  Arch  of  Titus  is, 
however,  known  to  have  been  erected  after  the  death  of 
the  £mperor;  and  the  instruments  are  not  of  unoommon 
form.  The  trumpets  are  long,  straight  tubes,  and  the 
horns  such  as  frequently  occur  in  ancient  sculpture; 
representations  of  them  may  be  seen  in  Blanchini,  Bar- 
tholinus,  Montfaucon,  Padre  Martini,  and  others,  to 
which  we  refer  the  reader. 

Neither  the  ancient  nor  modern  Jews  appear  to  have  1 
had  a  set  of  Musical  characters ;  so  that  the  mdodics  < 
used  in  their  Religious  ceremonies  are  mere  malten 
of  tradition,  and  subject  to  the  alterations  of  those 
through  whom  they  have  been  transmitted.  Some 
learned  men  have  considered  the  Hebrew  vowel  points 
in  the  nature  of  Musical  characters,  a  conjecture  which 
was  confirmed  to  Dr.  Bumey  by  a  learned  Jew  whom 
he  consulted  on  the  subject,  who  told  him  that  the 
points  still  served  two  purposes ; — ^•^  In  reading  the 
Prophets  they  merely  mark  accentuation,  but  in  singing 
them,  they  regulate  the  melody,  not  only  as  to  long  and 
short,  but  high  and  low  notes."  Since  the  destruction 
of  Jerusalem,  Music,  as  well  instrumental  as  vocal,  has 
been  banished  from  the  Synagogue.  It  has  been  conai- 
dered  contrary  to  their  law  as  delivered  by  one  of  the  Pro- 
phets, to  sing  or  rejoice  until  the  coming  of  the  Messiah; 
silence  and  repentance  being  prescribed  till  that  period. 
The  German  Jews  are  not  rigorously  obsenant  of  this 
ordinance.  Part-singing  is  allowed  in  the  Synagogue 
by  them,  and  in  that  at  Prague  an  organ  is  to  be  heard. 
In  Padre  Martini's  AVro  Poc^ico  ^rfitontco,  are  some 
specimens  of  Hebrew  Chants,  sung  in  bis  time  in  dif- 
ferent Synagogues  in  Europe;  but  so  differently  are  they 
performed  indifferent  places,  that  if  traditiou  has  recorded 
them  faithfully,  it  would  be  dilficult  to  say  to  which 
antiquity  can  be  assigned. 

Greek  Music, 

Of  the  ancient  systems  of  Music  that  most  com-  QeA 
pletely  described  is  Grecian,  and  the  earliest  Treatise 
that  has  reached  us  on  the  subject  is  by  Aristoxenos, 
the  disciple  of  Plato.  The  Greeks,  however,  were  not 
the  inventors  of  their  own  system,  as  Nicomachus  has 
the  honesty  to  confess.  The  invention  of  the  lyre  and  of 
the  Art  of  singing  they  attributed  to  the  Egyptian  Mer- 
cury, and  their  first  Musical  theory  was  imported  into 
Greece  by  Pythagoras,  who,  after  the  manner  of  the 
Egyptian  Priests,  imparted  it  to  his  scholars  as  an  in- 
violable secret.  Jamblicus,  in  his  life  of  Pythagoras, 
ch.  xxiii.,  intimates  that  to  the  people  it  was  known  only 
in  the  shape  of  a  symbolical  language.  Hence  it  did 
not  survive  the  Sect  by  which  it  was  cultivated.  Though 
it  has  been  declared  by  Jamblicus  to  be  lost,  modern 
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MusicjaTis,  and  among  them  the  AbW  Eoussier  and 
,  Rurnean,  have  not  despnired  orunfoldini''  Jls  priiiciplee. 
^  Tlie  foimer»  a  person  of  g^eat  learn iiipr,  htid  not  suf- 
fident  Musical  education  to  make  his  theory  a^ree 
with  exj>erience^  whilst  the  lalter  had  not  sufficient  learn- 
ing to  suit  his  to  the  history  which  has  been  transmitted 
by  ancient  aythors. 

Bnt  hcfr'te  atiemplmg  to  g^ive  our  readers  the  opi- 
nions  whrch  wc  entertain  on  the  Music  of  the  Grecians, 
it  will  be  rh^hi  lo  lay  before  them  some  e^neral  view  of 
its  history,  which  with  them,  as  well  as  wilh  other  na- 
tions, is  at  its  beg'inniii'r  mixed  up  with  mythology  and 
fiible.  Padre  Martini,  and  after  him  Dr.  Bttrney,  have 
done  little  more  than  jjive  us,  relative  to  the  early  period, 
what  thL7  find  in  the  Greek  Classics,  leaving:  the  reader 
to  separate  Fable  from  History  :  in  short,  the  latter  has 
only  abridf^ed  wliat  he  found  in  the  former*  In  truth, 
llie  learned  Martini  has  so  exhausted  the  subject  that 
little  has  been  lefl  fur  succeeding-  writers. 

Cadmus,  the  son  of  Ag^enor,  browgrht  with  him 
amongst  the  Pha^incians  whom  he  introduced  into 
Greece,  a  race  xvho  were  called  Curetes ;  these  men  were 
accompanied  by  the  Arts  and  Sciences  of  Pha-nicia,  in 
whicli  they  were  skilled.  They  spread  in  Phryn^ia,  and 
were  there  named  Cory  banter  ;  in  Crete,  where  they 
were  called  Ductyli  ;  they  settled  also  at  Rhodes,  in 
Samothrace,  and  in  other  parts.  Cad  my  s  espoused  in 
^Saniothrnce  Hannonia,  sister  of  Jasius  and  Dardanus, 
who  was  so  skilled  in  Music,  that  the  Greeks  lionoured 
the  Art  itself  with  her  name.  Ditxlonis  Siculns  de- 
scribes tlie  ceremony  of  llieir  nuptials,  as  havings  been 
attended  by  the  Gods,  and  that  Mercury  was  present 
with  his  lyre,  Minerva  with  her  flute,  Electra,  the  mo- 
ther of  the  bride,  celebrated  the  rites  of  Cybele,  dancing 
to  the  soiind  of  drums  and  cymbals  ;  A|kjI1o  was  there 
also  with  his  lyre,  which  was  accompanied  witit  Antes  by 
the  Muses.  Diodorus  lived  too  remotely  from  the  event 
which  he  describes  to  give  his  account  any  credibility, 
were  it  even  divested  of  fable;  it  is  not,  however,  im- 
probable that  the  mnrrin!i;e  of  Cadmus  \vi(h  Ilarmonia 
was  nu^rked  by  stich  Dramatic  and  Musiciil  performances 
as  the  A*^e  alforded. 

To  Minerva  is  assi£!:ned  the  invention  of  the  flute 
with  several  holes,  apparently,  and  perhaps  really,  a 
much  more  in^^enions  invention  than  the  ilute  of  Pan,  or 
Pan*s  pipes,  which  consisted  of  several  tubes  ofdilferent 
lengths.  Hyginns  relates  that  Minerva  havinsr  excited 
the  laughter  of  Juno  and  Venus  whilst  playing  the  flute, 
examined  afterwards  her  reflected  ima^  in  a  fountain, 
and  perceivin":  the  prrimace  and  contortions  it  produced 
in  the  face,  threw  her  flute  into  the  water,  and  thence- 
forward confined  her  Musical  performances  to  the  lyre, 
Lucia n  has  amuseil  himself  with  the  cpiantity  of  em- 
ployment which  the  Greeks  g:ave  lo  Mercury,  among" 
the  rest  of  his  feats  was  the  invention  of  the  seven- 
8tnnn;ed  lyre;  this,  however,  must  have  been  that  of  the 
Ejryptian  Mercury,  as  we  have  above  mentioned.  Apollo 
also  seems  Et^^ptian  in  his  origin  ;  his  Musical  contest 
with  Pan  is  familiar  to  every  one,  and  in  the  judj^ment 
of  Midas  we  discover  the  fictitious  revenge  of  some 
nejf  lected  Poet  of  Phrygia,  Marsyas,  another  competitor 
with  Apollo  on  the  flute*  did  not  escape  without  the  loss 
of  his  skin.  Fortunio  Liceti*  considers  this  tale  alle- 
gorical, and  thus  explains  it.  Previously  lo  the  use  of 
the  lyre,  the  flute  was  the  favourite  instrument,  and 
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enriched  at]  the  best  performers  on  it*     As  soon,  how-     Mu«ia 
ever,  as  the  people  became  fsimiliar  with  the  former,  the  ^^"^^j^  ^ 
latter  sank  into  disuse,  and  as  the  coinage  of  that  period,  ^^^^^^^^ 
according  to  Pollux,  was  made  of  leather,  AtJollo  may 
be  said  to   have  fkcccd  Marsyas.     The  Pythoness  at 
Delphi   pronounced  her  oracles  in  %*erse,  and  Phitarch 
says,  that  her  voice  was  accompanied  with  the  flute.     In 
I  lie  suite  of  the  five  Prieiits  attendant  on  the  chief  Py- 
thoness, were  a  great  number  of  Musicians,  instru mental 
performers,  choirs  of  younn^  people  of  both  sexes,  who 
danced  and  sang  at  the  feasts  of  Apollo  to  the  sound  of 
flutes  and  lyres. 

In  their  origin  the  Muses  were  merely  a  troop  ofTheMiueg. 
singers  and  Musicians  in  the  service  of  Osiris,  or  the 
great  Egyptian  Bacchus,  and  under  llie  direction  of 
his  son  Orus.  The  Greeks  converted  them  into  the 
daughlers  of  Jupiter  and  Mnemosyne.  If  it  be  con- 
tended that  they  were  the  daughters  of  Pierus,  King  of 
Thrace,  it  is  ansvvercd,  that  tlie  lady  Musicians  of  Osiris 
had  been  previously  known  in  Thrace  under  the  name 
of  Muses,  and  that  the  dauglitersof  Pierus,  who  imitaled 
lhem»  became  thus  distinguished  by  the  samea|>pe1{ation. 

Bacchus  is  loo  celebrated  in  Musical  His((jry  to  be  Bacchus, 
neglected  in  this  place.  Diodorus  says,  that  he  was  the 
inventor  of  theatrical  representations,  and  of  Schools  of 
Music,  in  which  those  who  distinguished  themselves  ob- 
tained an  exemptitm  from  military  service.  Hence,  he 
says,  that  at  a  Inter  period  these  Companies  of  Musicians 
have  enjoyed  many  privileges.  Certain  it  appears  that 
the  Dilhyrambi,  from  which  dramatic  pieces  originated, 
were  as  ancient  as  the  wori>hit»  of  Bacchus,  and  there  is 
scarcely  room  for  doubt  that  the  celebration  of  his  mys- 
teries were  the  groundwork  of  the  splendour  and  illu- 
sion of  the  Theatre.  Thus  in  Rome,  as  well  as  Athens, 
those  who  appeared  on  the  stage  singitig,  dancing,  and 
reciting  poetry  for  the  amusement  of  the  audience,  went 
by  the  name  of  the  Servanls  of  Bacchus,  Pausanias 
mentions  a  place  in  Athens  sacred  to  the  singirtg  Bac- 
chus. Hence  it  may  be  concluded  tliat  Bacchus  wus 
considered  by  the  Athenians  the  God  of  song  iis  wcfl  as 
of  wine.  In  short,  in  all  Iheorgia,  processions,  Iriutnphs, 
and  solemnities  instituted  by  the  Ancients  in  htmour  of 
that  God,  Music  was  especially  used.  The  imml>er  of 
bassi  rilievi  in  which  Musicians  accompany  him  with 
the  lyre  and  Ante,  aiul  Fauns  and  Satyrs  wilh  tarn- 
boiaitis,  cymbals,  and  horns,  sufficiently  prove  the  fact. 

Among  tiic  inferior  Divinities  Pan  seems  to  hold  Fan* 
ihe  first  rank  as  a  Musician.  The  Egyptians,  however, 
it  must  be  observed,  classed  Pan  among  the  superior 
Divinities,  He  is  said  to  be  the  inventor  of  the  svrinic. 
or  pipes,  wUich  bear  his  name.  The  story  of  his  pur- 
suit of  ihe  Nymph  Syrinx,  which  led  lo  the  invention 
of  the  insLiument,  and  bestowed  on  it  its  Classical 
name,  is  too  well  known  to  be  repealed  here,  Lucian 
represents  Pan  as  the  companion  and  counsellor  of  Bac- 
chus- Shepherd,  Musician,  dancer,  hunter,  and  warrior, 
Bacchus  appears  never  to  have  l>een  happy  without  him. 
He  it  was  who  superintended  Bacchanals  :  but  above  all 
things,  Ins  touch  and  breathing  of  the  flute  enchanted 
the  jolly  God.  After  Pan  come  the  Satyrs,  whom,  says 
Pausanias,  the  Ancients  called  Silenij  doubtless  in  rela- 
tion lo  Sflenus,  the  preceptor  of  Bacchus  ;  Silenus  has 
also  the  reputation  of  having  been  a  good  Musician^ 
and  the  inventor  of  several  Musical  instruments.  ile» 
like  Marsyas,  had  the  boldness  to  challenge  Apollo,  but 
unlike  hin>  come  off  wilh  a  whole  skin. 

The  Sirens,  who  were  celebrated  singers  on  the  coast  ^9  Sifeas 
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of  Sicily,  were  placed  amongst  the  terrestrial  Divfnitics. 
Such  was  the  enchantment  produced  by  their  sin^pn^ 
that  the  Argonauts  could  escape  them  only  by  listening 
to  the  songs  of*  Orpheus.  They  are  said  to  hare  chal- 
lenged, and  to  have  been  defeated  in  song  by  the  Muses. 
Sicily  was  always  notorious  for  its  luxury  and  looscnef ■ 
of  morals,  and  the  whole  story  seems  aUegorically  to 
relate  that  good  sense  and  morality  triumphed  over 
immorality  and  dissipation. 

Such  was  the  state  of  Music  in  the  primitive  times  of 
Greece  under  the  government  of  the  Qods  and  Demi* 
Gods;  a  period  of  simplicity  and  innocence  in  which  all 
those  who  invented  and  taught  mankind  the  useful  Arts 
were  deified  aAer  death,  and  regarded  as  the  protectors 
of  the  Arts  which  they  had  introduced.  We  possess 
some  little  knowledge  of  the  state  of  the  Arts  in  these 
Heroic  Ages ;  but  as  it  would  be  difficult  to  speak  with 
certainty  on  the  Music  of  so  remote  a  time,  we  shall  do 
little  more  than  record  a  catalogue  of  its  celebrated 
Musicians,  separating  as  much  as  possible  their  History 
from  Fable  and  Allegory.  All  the  principal  early 
Musicians,  Amphion,  Chiron,  Orpheus,  and  Linus,  were 
equally  Poets  and  real  benefactors  of  mankind.  On 
this  subject  the  laborious  and  learned  compilations  of 
Fabricius  and  Burrette  may  be  consulted  by  those  who 
desire  to  know  pretty  nearly  all  that  has  been  written  on 
the  subject ;  a  very  short  abridgement  will  be  sufficient 
Amphion.  in  this  place.  Amphion,  the  twin  brother  of  Zethus,  is 
the  only  Theban  Musician  whose  name  has  reached  us, 
his  reputation,  however,  rests  on  but  slender  founda- 
tion. He  had  dethroned  Lalus,  father  of  the  unfor- 
tunate CEdipus,  and  Homer  merely  says,  that  in  order 
to  secure  his  usurped  crown,  he  built  a  wall  round 
Thebes,  having  seven  gates  and  fortified  with  strong 
towers.  He  mentions  not  a  word  of  his  miraculous 
skill  in  Music,  nor  of  his  having  constructed  these  walls 
by  his  talent  in  striking  the  lyre.  Pausanias,  and  aAer 
him  Pliny,  seem  to  think  that  his  Musical  reputation  was 
gained  by  his  alliance  with  the  family  of  Tantalus,  whose 
daughter  Niobe  he  married.  Both  agree  that  he  acquired 
the  Art  in  Lydia,  and  that  having  brought  it  into 
Greece,  he  was  esteemed  the  inventor  of  the  Lydian  mode. 

Chiron,  called  by  Plutarch  the  wise  Centaur,  was 
accounted  the  son  of  Saturn  and  Philyra.  He  was 
bom  in  Thessaly  among  the  Centaurs,  that  is,  among 
those  early  Greeks  who  had  the  address  to  break  and 
ride  the  horse.  He  wvls  the  inventor  of  Medicine, 
Botany,  and  Surgery.  Dwelling  in  a  cavern  at  the  foot 
of  Mount  Pelion,  his  scieiuH.*  and  skill  made  it  the  most 
celebrated  and  frequented  School  in  Greece.  Xenophon 
furnishes  an  ample  list  of  his  pupils,  to  which  Plutarch 
adds  Hercules,  who  he  says  in  the  School  of  Chiron 
learned  Music,  Medicine,  and  Law.  Diodorus,  however, 
assigns  the  credit  of  this  scholar  to  Linus  ;  be  this  as  it 
may,  it  indicates  that  ancient  writers  considered  the  qua- 
lification of  Music  necessary  to  their  Heroes,  nor  could 
there  be  a  greater  reproach  to  a  person  in  those  olden 
times,  than  to  say  of  him,  Necjides  didicii^  nee  natare. 
But  of  all  the  pupils  of  the  Centaur,  none  did  him 
so  much  honour  as  Achilles.  Apollodorus  relates  that 
a  considerable  portion  of  his  time  was  occupied  by  Music, 
and  that  he  employed  it  for  the  purpose  of  exciting  him 
to  great  deeds,  as  well  as  to  repress  tlie  impetuosity  of 
his  character.  One  of  the  paintings  discovered  at  Her- 
eulaneum  represents  Chiron  teaching  his  scholar  the 
Lyre. 

Alter  Chiron,  Linus  and  Orpheus  appear  to  have 
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been  tlie  chief  Fdets  and  Musidoos  of  Gteetet  bat    m 
which  was  the  master  which  the  scholar  of  the  other,    Q 
we  have  now  no  means  of  deddiag.  The  authorities  |iie-  ^«^" 
ponderate  in  favour  of  the  priority  of  Linos.     Diodorai^  lin 
indeed,  asserts  positively  that  Cadmus  taught  the  Grcciis 
the  use  of  letters,  and  that  Liaos  iostnwtcd  them  iu 
Poetry  and  Music.     In  another  passage,  he  seys  that  it 
was  Linus  who  added  the  string  Lic&amm  to  the  lyie. 
Some  of  the  Ancients  give  him  Herculee  ae  a  pvpiL 
The  story  goes,  that  he  succeeded  so  ill  with  Ibat  sciiolarv 
who  was  dull  and  obstinate*  aa  to  be  provoked  to  strike 
him,  which  so  exasperated  the  liero,  that  he  seised  M 
master's  instrument,  and  knocked  out  his  bnainawitfa  it. 

Of  Orpheus,  whether  before  of  after  Linos,  it  mmj  be  ^^ 
affirmed  the  name  is  as  illustrious  as  any  which  appeals 
in  the  Grecian  History.  During  the  Aigonautie  expe- 
dition, which  he  accompanied,  his  reputation  waa  csl^ 
biished,  and  by  the  aid  of  his  Musical  abUities  be  wsa 
not  only  useful  in  keeping  up  the  spirits  of  his  compa- 
nions, but  rendered  impotent  the  charms  of  the  Sireas 
as  we  have  above  mentioned.  With  Music  it  is  said  he 
united  the  sublime  Sciences,  and  waa  the  first  of  the 
Grecians  who  planted  them  in  hia  native  Country; 
According  to  Pausanias  he  was  the  imitator  of  nooe,  ftr 
before  him,  says  that  author,  there  was  no  other  perfixiner 
except  on  the  flute.  We  shall  not  here  dwell  on  the  won- 
ders his  lyre  achieved  ;  to  all  are  known  the  stories  of  his 
power  over  Cerberus,  the  Furies,  and  the  Gods  of 
Tartarus,  and  the  beautiful  fable  of  his  endeavours  to 
restore  to  Earth  a  beloved  wife.  The  }yte  vhidi  poa- 
sessed  such  magic  power,  which  softened  the  cnidty  ef 
savage  beasts,  and  made  trees  and  rocks  attentive,  was 
but  an  instrument  of  seven  strings,  of  which  the  first 
Mercury  invented  four,  in  succeeding  times  two  hsd 
been  added^  tlie  seventh,  which  comphted  the  second 
tetrachord,  waa  superadded  by  Orpheus  himself. 
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One  may  perhaps  attribute  these  miraculous  eflecti  oa 
the  rude  people  who  listened  to  him  to  the  novelty  of 
the  Art,  to  tiie  beauty  and  imagery  of  the  Poetry,  asd 
to  the  extreme  sensibility  of  the  heareia  more  than  la 
the  perfection  of  the  instrument.  The  death  of  Orpheus 
appears  to  have  been  not  less  unhappy  than  that  of 
Linus.  The  most  likely  account  seems,  that  having  ex- 
cited the  jealousy  of  the  Thracian  women  by  the  poeer 
his  talents  exercised  over  their  husbands,  they  lay  in  wait 
for  him  in  the  woods,  and  there  murdered  him,  haviag 
previously  hardened  themselves  by  excess  for  the  cooi- 
mission  of  the  crime.  Plutarch  remarks,  that  in  his 
time  the  Thracians  were  in  the  habit  of  reproaching 
their  wives  with  this  barbarity.  Fable  concludes  this 
tragedy  by  dropping  his  lyre  into  the  HebcMs,  down 
which  it  was  carried  to  the  sea,  borne  on  to  Lcsboii 
and  there  deposited  in  the  Temple  of  Apollo.  Lnctsa 
states  that  this  instrument  was  a  considerable  tine 
aflerwards  purchased  by  Neanthus,  son  of  the  Tyraai 
Pythacus,  who  was  silly  enough  to  believe  that  he  hsd 
only  to  touch  it  to  induce  the  rocks  and  trees  to  folipw 
him,  instead  of  which  the  sounds  he  produced  firom  it 
were  so  hideous,  that  the  dogs  of  his  neigfabomhood 
seized  him  and  tore  him  in  pieces^ 

After  the  expedition  of  the  Argonautse,  of  which  g*$ 
Orphens  in  his  youth  shared  the  dangers,  the  most  me*  '''^ 
morable  epoch  in  the  Grecian  history  is  the  siege  of 
Troy,  of  which   Homer  is  the  only  Historian  as  weU  ss 
Poet.     He  has  preserved  the  names  of  several  Musi- 
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cians,  and  they  are  the  only  memorial  we  have  of 
the  Art  iji  Greece,  t!»  iring'  the  long  period  extending 
^"^"^  fmm  the  tune  of  Orpheus  to  the  celebration  of  the 
■«*««-  Olympic  Games.  The  inslrumrnls  mentioned  by  Homer 
^  in   tlie  Iliad  and  Ody^sey^  are   the   !yre,  the  flute,  and 

(the  sjTinx  or  pipes  of  Pan,     The  lyre  is  always  called 
0op;M7f.    tci&affa^    or    x^'^'''*    Aristophanes    heitig^    the 
earliest  Greek  Poet  who  culls  it  \vpa.     The  Instruments 
above  mentioned  were   from  that  period   employed    in 
sacrifices  and   relif^ions  ceremonies.     Homer  mentions 
the  trumpet  as  used  in  war,  butithis  instrumenl,  though 
common  in   his  time»  was  probably   unknown   to  the 
Greeks  at  the  stcge  of  Troy*    Music  appears  to  have  r>een 
inseparable   from  the  banquets  and  public  ceremonies 
which  he  describes,  there  are  none  in  which  Music  and 
Poetry  are   not  mentioned.     He  speaks   of  Music   as 
used  in  private  life,  for  he  describes  Achilles  and  Paris 
eonsolinij  themselves  with  the  lyre  ;  the  first  on  the  fatal 
affront  which  he  avenged  by  withdrawing  himself  from 
Ihe  army,  the  latter  for  the  disgrace  he  \vm\  incurred  in 
flying"  from  the  field.     Among  theMuRica!  Poets  named 
in  his  Works  occurs  Te ires i as,  a  name  celebrated  in  Gre- 
cian History,  who  tn  recompense  for  the  loss  of  his  eyes 
was  endowed  with  the  gift  of  Prophecy,     According-  to 
the  ancient  practice  he  united  Music,  Poetry,  and  Pro- 
phecy with  the  sacerdotal  function  :   he  was  the  person 
consulted  by  Ulysses  in  obedience  to  the  command  of 
Circe,     Thamyris  is  by    Homer  called  mOopttn^^^  one 
who  sang   to    the,  IjTe.     Plutarch,  in   his  Dialogue  on 
Music,  says  that  he  was  born  in  Thrace,  Ihe  Country  of 
Orpheus,  and  that  bis  voice,  in  sweetness  and  quality, 
f;or|>as«ed  those  of  all  the  Poets  of  his  time.     It  appears 
ihnt  he  hnd  a  contention  with  the  Muses  as  to  skill, 
and   the   pimishment  for  his    boldness  was    blindness, 
loss  of  voice,  and   of  the  power  of  touch ing^  the  lyre, 
and  Homer   notices  the  story  in   his  Catalogue  of  the 
ships,  Iliad,  Ixiok  ii.  v.  594.     Diodorus  says  that  Tha- 
myris was  the  pupil  of  Linus  ;  Suidas,  however,  main- 
tains that  lie  was  ein-hth  in  order  of  the  Epic  Poets  who 
preceded  Homer.   Clemens  of  Alexandria  makes  him  the 
inventor  of  the   Dorian  mode,  but   this  would  seem  to 
have  been  in  use  before  his  time,  having  been  imported 
locus,  to  Greece  by  the  Egyptians,     With  Homer,  Demodocus 
,L        seems  to  have  been  m  the  highest  esteem  as  a  Poet  and 
m       Musician.     At  the  Palace  of  Alcinous  he  announces  his 
■        arrival  through  Ihe  medium  of  a  hern  Id,  and  seats  him 
I       on  a  splendid  throne.     In  short,  the  VUIth  Book  of  the 
m      Odysney  is  so   filled  with  the  praises  of  this  personage, 
f       that  some  have  thought  the  Poet  was  painting  the  pic* 
ture  of  himself     The  remaining  Musician  whom  Homer 
■.      has  celebrated  is  Phemins.     Eustathius  supposes  him  to 
have  been  the  particular  friend  of  Homer,  and  his  in- 
structor.    If  so,  the  master  will  live  longer  by  the  eulo- 
^m  of  his  pupil  than  by  his  own  proper  merits,  which 
have  not  reached  us.     The  singing  of  the  Poetry*,  not  less 
than   the  verses  themselves,  seem  to  have  been  improv- 
▼iscd,  and  to  have  resembled  the  effusions  nearer  our  own 
time  of  the  Celtic  Bards  and  the  Scalds  of  Iceland  and 
Aandinavia*     The  Poets  were  strollers,  but  respect  for 
Aeir  talents  insured  them  a  warm    reception   fi-om  the 
Palace  to  Ihe  lowest  hut  in  which  they  sought  an  asylum. 
Hyagnis    and  Olympus,  cefebrated   in  History,  were 
Homer*R  time.     The  former,  a  Phrygian  by  birth 
ing   to   the   Amndehan  Marbles,  flourished  1506 
years  before  Christ.   He  waa  the  inventor  of  the  Phrygian 
flute  and  modV*,  of  the  airs  or  nomes  which  were  sung  in 
honour  of  the   >I other  of  the  Gods,  of  jlucchu6»  Pan, 
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and  the  other  Divinities  of  the  Country.  The  latter  is 
frequently  mentioned  by  the  Greek  writers.  Two  great 
Musicians  bore  this  name ;  the  earliest,  who  was  a  native  rTT"^'^* 
of  Mysia,  was  the  most  celebrated,  and  was  a  pupil  ^f  ^-^ y*"!'^** 
Marsyas.  He  added  to  the  power  of  Music  by  the  in« 
troduction  of  the  ancient  enharmonic  system.  He  id 
celebrated  by  Plato,  Aristotle,  and  Plutarch  for  his 
Musical  and  Poetical  talent,  as  a  person  whose  melodies 
remained  even  to  their  several  times.  Bumey  has  well 
observed,  tliat  Religion  is  the  only  meditim  by  which 
Music  can  be  perpetuated.  And  it  may  be  presumed  that 
Ihe  airs  wfiich  were  common  in  Temples  at  the  time  of 
Plutarch,  were  to  him,  in  point  of  relative  antiquity,  what 
the  Gregorian  tones  of  the  Roman  Catholics  are  to  them 
in  the  present  day.  Phi  to  describes  the  Music  of  Olympus 
as  animating;  Aristotle  as  filling  the  soul  W\\\i  enthusi- 
asm ;  Plutarch  says,  that  for  simplicity  and  etl*eet  no  Music 
then  in  use  surpassed  it.  He  further  mentions  its  powers 
over  Alexander,  and  that  to  his  talent  for  Music  he 
joined  thnt  of  Poetry.  His  elegies  and  plainlive  airs 
accompanied  by  the  flute,  appear  lo  have  been  so  moving 
and  pathetic,  that  Aristophanes,  nt  the  beginning  of  his 
C'omedy  of  the  Knighh,  in  which  he  introduces  two 
Generals,  Demosihenes  and  Nicias,as  valets  complaining 
of  their  master,  puts  into  their  muulhs  the  words,  **  Let 
us  weep  and  lament,  like  two  flutes  playing  an  air  of 
Olympus/* 

After  Hesiofl  and  Homer,  the  next  Poet  and  Musician  Tholetifc 
wasThaletas  of  Crete.  He  supei  added  the  accomplish- 
ments of  Philosopher  and  Politician  to  his  other  lalent» 
so  that  Lycnrgvis  passed  into  Crete  to  avail  himself  of 
his  advice  iik  founding  his  Government.  His  Odes, 
according  to  Plutarch,  enforced  maxims  of  harmony  and 
concord,  to  which  the  sweetness  of  his  voice  and  melody 
gave  adflitional  force.  Plato,  Porpyhry,  Athenteus,  and 
the  Scholiast  on  Pindar  speak  of  his  talents,  and  men- 
tion melodies  of  his  composilion.  There  was  another 
Thaletas,  also  of  Crete,  who  flimrished  long  after  the 
time  of  Lycurgus,  reputed  to  have  cured  the  Laced«&- 
moniaos  of  the  Plague  by  his  performance  on  the  lyre, 
and  whom  Plutarch  makes  a  contemporary  of  Solon. 

Archilochus  is  esteemed  the  inventor  of  dramatic  Archjlo* 
melody  of  song,  applied  to  declamation,  with  us  called  chua. 
recitative.  According  to  Plutarch  he  adapted  his  Music 
to  his  Iambic  verses  in  two  diflerent  ways.  Some  he 
recited  with  an  accompaniment  at  the  end  of  tlic  pas- 
sage; others  with  the  voice  as  it  proceeded  and  in  the 
same  melody.  The  latter  method  was  in  the  end  adopted 
by  the  Tragic  Poet**.  If  Plutarch  may  be  considered  a 
competent  witness,  none  of  the  Poets  of  antiquity  con- 
tributed so  much  as  Archilochus  to  the  progress  of 
Poetry  and  Music.  Herodotus  makes  him  contemporary 
with  Candaules  and  Gyges,  Kings  of  Lydia,  724  a.  c, 
\mi  modern  Cbronologists  assign  him  a  later  period. 
He  was  born  at  Paros,  one  of  the  Cyclades.  We  do  not 
intend  to  bestow  any  observations  on  the  strange  events 
in  the  life  of  Archilochus,  his  Musical  career  is  all  thi»i 
concertis  us,  Plutarch  attributes  to  him  the  rhythmical 
arrangement  of  Iambic  trimeters,  the  sudden  transition 
from  one  rhythm  to  another  of  a  ditFerent  genus,  and 
the  method  of  accompaniment  to  them  on  the  lyre.  Me- 
lody was  at  that  period  strictly  regulated  by  the  measure 
of  the  verse,  the  varying  structure  of  which  necessarily 
required  variety  of  melody.  Heroic  or  hexameter  verae 
seems  exclusively  to  have  been  practised  by  the  ancient 
Pot*ts  and  Musicians ;  they  were  unacquainted  with  the  me- 
thod of  passing  from  one  rhythm  to  another  which  Lyrie 


692 


MUSIC. 


Millie.     Poetry  required.     If  Archilochus,   therefore,  was  the 
Greek,     inventor  of  this  mixture,  he  is  entitled  to  be  considered 

^■^■V^  the  inventor  of  Lyric  Poetry,  a  species  quite  distinct  from 
all  Poetry  that  preceded  him.  He  is  generally  reckoned 
among  the  first  conquerors  of  the  Pythian  Games.  His 
Hymn  in  honour  of  Hercules  obtained  the  applause  of 
all  Greece ;  on  singing  it  at  the  Olympic  Games,  he  re- 
ceived the  crown  ;  and  such  was  the  estimation  in  which 
it  was  held,  that  it  was  the  practice  to  sing  it  thereafter 
in  honour  of  those  successful  competitors  who  were  not 
fortunate  enough  to  have  any  Poet  to  write  and  com- 
pose for  them  on  the  occasion. 

Tyrtaiw.  Tyrtsus,  the  Athenian  General,  was  a  Musician,  and 
History  has  recorded  him  as  celebrated  for, the  compo- 
sition no  less  than  the  execution  of  his  airs  and  military 
melodies.  Notwithstanding  the  austerity  of  their  man- 
ners, the  Laoedffimonians  acknowledged  the  power  of 
Music  so  far  as  to  call  in  Tyrta^us  to  their  aid,  and  their 
victories  are  attributed  to  his  Musical  exertions  at  the 
head  of  their  army.  They  rewarded^him  with  the  rights 
of  citizenship,  and  to  the  latest  period  of  the  Republic 
were  accustomed  to  use  in  war  the  Music  which  he  had 
introduced  among  them. 

Teriuinder.  Terpander,  whose  date  and  birthplace  are  unsettled, 
was,  according  to  the  concurrent  testimony  of  the  An- 
cients, another  celebrated  Musician.  The  Arundelian 
marbles  indicate  his  existence  67 1  a.  c.  Some  have 
assigned  to  him  the  addition  of  three  strings  to  the 
lyre,  which  previously  possessed  but  four.  Be  that  as 
it  muy,  it  seems  that  he  was  tlie  first  who  introduced 
them  to  the  Liacedemonians,  and  thus  gave  great 
pfienoe ;  they  were,  one  would  suppose,  little  better  than 
Savages,  for  through  the  Ephori,  they  fined  him  for  tlie 
innovation.  Plutarch,  who  mentions  this  circumstance 
in  his  Dialogue  on  Music,  says,  that  Terpander  quelled 
a  disturbance  among  this  people  by  the  persuasive 
sounds  of  his  voice  and  lyre.  The  circumstances  appear 
to  contradict  each  other,  but  they  may  be  reconciled  by 
the  supposition  of  his  having,  after  a  time,  overcome  the 
prejudices  of  so  rude  a  nation.  Terpander  was  not  less 
celebrated  for  his  instnunental  talent  on  the  flute  and 
lyre  than  for  his  compositions,  inasmuch  as  from  the  mar- 
bles before  cited,  as  well  as  from  the  testimony  of  Athe- 
noius,  it  appears  that  he  obtained  the  first  Musical  prize 
at  the  Carnian  games  instituted  at  Sparta  to  deprecate 
the  anger  of  Apollo  for  the  murder  of  Camus,  one  of 
his  Priests,  which  the  Dorians  had  perpetrated.  In 
short,  if  we  may  rely  on  Plutarch,  no  other  testimony 
in  favour  of  Terpander  is  required  than  the  simple 
statement  that  liis  name  was  on  the  records  of  the  Py- 
thian Games  as  the  successful  competitor  in  four  suc- 
cessive contests. 

.  In  the  Grecian  Games,  Music  occupied  a  considerable 
portion  of  the  ceremonies:  independent  of  the  combats 
being  accompanied  by  the  sound  of  instruments,  and  of 
the  competition  in  dramatic  exhibitions,  wherein  the 
dialogue  was  sung  and  accompanied  by  the  orchestra, 
there  were  especial  prizes  for  Music.  We  will  glance  at 
these  Gaines  as  connected  with  the  Science. 

Olympic  ^^or  a  considerable  time  Music  was  subordinate  to  the 

Gamei.  other  exercises  at  the  Olympic  Games.  It  was  not  until 
the  XCVIIth  Olympiad,  that  a  prize  was  awarded  to 
the  best  player  on  the  trumpet,  an  instrument  which, 
till  then  used  only  as  a  signal  for  troops,  had  been 
brought  to  a  state  of  considerable  perfection.  Burney 
observes,  that  it  was  probably  used  in  accompanying  the 
voice,  and  equally  so  that  it  was  the  first  among  the 
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ancient  instruments  upon  which  a  solo  was  performed.  Hu 
Prizes  were  adjudged  in  these  Games  also  to  the  flute  G>« 
and  the  lyre,  and  used  to  be  contested  for  down  to  the  ^<^v 
abolition  of  the  Games  themselves. 

The  Pythian  Games,  instituted  to  record  the  victory  of  Pjriln 
Apollo  over  the  serpent  Python,  were,  according  to  Pau-  ^nw 
sanias,  in  their  origin  merely  Poetical  and  Lyrical  com 
petitions.  The  prize  was  adjudged  to  the  best  composer 
and  singer  of  a  Hymn  in  praise  of  Apollo.  Eleutberas 
is  recorded  among  the  earliest  victors  as  having  been 
successful  for  the  prize  by  the  power  and  sweetness  of  his 
voice,  although  the  Hymn  he  sang  was  the  composition 
of  another.  Hesiod  is  said  to  have  been  unquaJified  to 
compete,  because  he  could  not  accompany  himself  on 
the  lyre.  Homer  also  was  told  by  the  Oracle  that  he  was 
an  unqualified  person,  because  his  blindness  and  infir- 
mities disabled  him  in  too  great  a  degree  from  singing  and 
playing  on  the  lyre  together.  Afler  the  Criss8ean,or  Sacred 
war,  the  Games  were  celebrated  in  the  second  year  of 
each  Olympiad.  At  this  period,  591  years  before  Cbiist, 
two  other  prizes  were  added  to  those  already  named,  one 
for  those  who  sang  the  best  to  a  flute  accompaniment, 
the  other  for  those  who  without  singing  played  on  the 
instrument  with  most  feeling  and  taste.  Here  begins 
the  separation  of  Music  from  Poetry,  till  then  indisso- 
lubly  united.  Sacadas  of  Argos  is  handed  down  as  the 
first  victor  on  the  flute  alone.  In  the  Ylllth  Pytbiad, 
559  years  before  Christ,  a  crown  was  decreed  to  the  best 
performer  on  a  stringed  instrument  without  the  voice. 
The  prize  in  all  the  Pythic  contests  was  a  crown  or 
ureath  of  laurel,  in  memory  of  the  plant  into  which 
Daphne  had  been  transformed  ;  at  a  later  period  it  was 
inters])ersed  with  the  apple,  a  fruit  consecrated  to  ApoUa 
Strabo,  in  speaking  of  the  ditierent  sorts  of  contests  est»> 
blished  in  the  Pythian  Games,  mentions  a  peculiar  spe- 
cies of  composition  sung  in  the  manner  of  a  Hymn  to  the 
honour  of  Apollo,  and  accompanied  by  instruments.  It 
was  called  the  Pythian  Nome,  or  Cantata,  (\o/u»t  IIv- 
OiKov,)  and  was  a  very  long  piece  consisting  of  fire 
parts,  all  containing  allusions  to  the  victory  of  tlie  Gud 
over  the  serpent.  The  first  part,  called  the  prelude, 
described  the  preparation  for  the  combat ;  the  second, 
the  onset,  or  beginning  of  the  contest ;  the  third,  the 
heat  of  battle ;  the  fourth,  the  song  of  victory,  or  the 
insults  of  Apollo  over  Python,  consisting  of  iambics 
and  dactyls;  and  the  fifth  and  last,  the  hissing  of  the 
dying  monster.  Pausanias  relates,  that  this  cantata  or 
nome  was  invented  by  Sacadas,  a  Poet  as  well  as  Musi-  Stakk 
cian,  and  performed  firat  by  him  at  Delphi.  Of  this 
Sacadas,  we  have  the  testimony  of  Pausanias  and  Plu- 
tarch, that  Pindar  thought  highly  of  him,  and,  in  some 
Works  now  lost,  paid  a  tribute  of  praise  to  his  L]fiie 
and  Elegiac  Poems.  The  following  arc  the  principil 
Musical  Poets  who  obtained  celebrity  at  the  Pythias 
Games.  Alcman,  a  native  of  Sardis,  flourished  67UAk«b 
years  before  Christ.  It  is  said  that  in  his  youth  he 
was  a  slave  at  Sparta,  but  that  his  good  disposition  and 
genius  acquired  for  him  his  freedom  as  well  as  a  distia- 
guished  rank  among  the  Lyric  Poets.  He  played  with 
consummate  art  on  the  lyre,  and  excelled  in  singing  his 
Poetry  to  a  flute  accompaniment,  in  the  composition  of 
Music  for  dancing,  and,  above  all,  in  strains  of  love  and 
gallantry.  He  was  one  of  those  g^at  Musicians  whom 
the  Laoedoemoniaus  called  to  their  assistance  on  state 
occasions,  to  animate  the  troops,  and  g^ide  them  is 
their  evolutions.  Alcsus,  born  at  Mytilene,  flourished,  Aki* 
according  to  the  Chronicle  of  Eusebius,  in  the  XLIVth 


r Olympiad,  or  604  years  before  the  Christian  Era,     He 
nUtiiidoned  iiiililnr)'  glory  for  thai  whicih  he  oblained  in 
^^^   ihc  service  of  the  Muses,  after  havincj",   lil«e  Arcbilochus 

»l>erore  him  oucl  Horace  after  him,  fled  from  a  field  of 
battle  in  which  he  lost  his  buckler  and  his  honour.  He 
excel  led  equally  in  Poetry  and  Music,  and  composed 
Odes,  Hymnfii,  and  Epip^ranjs.  His  Poetry,  sometimes 
Ihrealeiiinir  ly rants,  sometimes  in  the  plaintive  strain  of 
a  lover,  was,  according;  lo  Qitinclilian,  chaste,  concise, 
inQgnificent,  and  sententious,  and  approaching;  so  near 
the  standard  of  Homer,  thai  Horace  has  bestowed  on 
him  a  golden  plectrum, 

Et  if  tonftntrm  p/rnius  aureoj 
Aicter  p/ectro, 

^  A IcBG  US  w a-s  con  t e  m  porary  and  nat i  ve  o  f  I  h  e  sa me  Con  n- 

I       try  with  Sappho.  That  Poetess,  whoj^e  adventures,  and  the 
fran^ments  of  whose  Poetry  are  too  well  known  lo  reqtiire 
particular  mention  here»  is  recorded  hy  Aristoxenus  and  ' 
Plutarch  to  have  been  Ihe  inventress  of  a  new  Musical 
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SYsiem,  called  the  Mixolydian  Mofle.  The  Lydian  was  ihe 
highest  in  respect  of  scide  of  the  five  original  Modes,  and 
its  lowest  note,  or  addc*<l  {Trj^oeXauftKi'oncfo^)  string^, 
seenjs  lo  have  corresponded  with  o»r  F  tt  on  the  fourth 
line  in  llie  bass  or  F  clef.  The  Mixohdian,  invented  by 
Sappho,  is  (isu ally  considered  lo  Imve  been  a  half  note 
higher;  This  Mode  afterwards  received  llie  addition  of  a 
minor  third  above,  taking  thence  Ihe  name  of  the  Hyjjer- 
mixolydian,  and  thence  the  fourth  above,  with  the  apj^el- 
lation  of  the  Hyperlydian  Mode,  Plato,  in  the  IHd  IJook 
GfUhReptiblic,  complains  of  the  extent  of  the  scale  used, 
and  wishes  Music  to  be  restrained  within  more  moderate 
limits  than  those  employed  by  Sappho.  But  we  shall  here- 
after have  to  speak  a  little  more  at  large  on  this  subject, 
when  we  consider  the  origin  of  the  Ecclesiastical  tones. 

Towards  the  l>eginning  of  the  VI th  Century  before 
Christ,  Mimnermus.  according  to  Plutarch,  became 
celebrated  for  a  iwme  on  the  flute,  called  Cradias,  at 
that  time  in  common  use  at  Athens  at  the  procession  of 
the  expiatory  victims.  This  Mimnermns  was  a  Lyric  Poet 
and  Musician  of  Smyrna,  and  contemporary  with  Solon, 
To  him  Alhena?us  attributes  the  invention  of  the  penta- 
meter verse,  and  his  Elegies  were  in  so  great  esteem 
among  the  Ancients  that  Horace  prefers  them  to  those  of 
CallimachuR,      But  few  fragments  of  them  remain. 

Next  in  chronological  order  is  StesichoruSi  a  Sicilian* 
and  native  of  Himera.  His  original  name,  Tisias^  was 
abandoned  in  con«!eqnence  of  the  alterations  intr«>duced 
!«*•  in  the  dithyrambic  chorus.  Simonides  flourished  alx>ut 
the  same  period  ;  he  was  born  at  Ceos,  one  of  the  Cy- 
dades,  about  538  years  before  our  era,  and  died  at  the 
advanced  age  of  ninety,  Pliny  attributes  to  him  the  ad- 
dition of  an  eighth  string  to  the  lyre,  but  the  Learned  are 
not  agreed  on  ihis  subject. 

Pindar,  whom  to  name  is  to  secure  attention,  was  born 
at  Thebes,  in  Boeotia,  about  520  years  before  Christ. 
His  father,  a  Professor  of  the  flnte,  gave  him  his  first 
Musical  instruction.  He  was  afterwards  placed  under  the 
care  of  Myrtis,  a  woman  dislinguishecl  for  her  Lyric 
Poetry,  Under  a  course  of  instruction  with  her,  he  found 
Corinna,  lo  whom,  Plutarch  says*  the  young  Pindar  wa» 
more  indebted  for  Jiis  progress  than  lo  their  joint  mis- 
tress herself  He  was  afterwards  the  pnpd  of  Simonides, 
then  well  stricken  in  years.  Pindar  distinguished  him- 
self in  a!l  his  contests  in  Music  and  Poetry,  ihen  so 
common  in  Greeoe.  He  competed  with  Myriis  and 
Corinna,  of  whom  the  former  may  be  said  to  have  l:>een 
his  Musical  mother,  and  the  latter  his  sister  in  the  same 


Art.     The  former  he  excelled,  but  the  latter  was  five     Muiic. 

times  successful  against  him.  Pausanias  hints  thut  the  ^^^_^ 
personal  attractions  of  Corinna,  of  whose  Works  no  frag-  *^-**n'"'"*^ 
ment  is  known  lo  us,  had  some  influence  on  tlie  arbitra- 
tors. H  is  only  pieces  that  have  reached  us  are  compo- 
sitions in  honour  of  the  conquerors  at  the  Olympic, 
Pythian,  Nemajan,  and  Istfimian  Games.  He  died  when 
eighty-six  years  old,  and  his  fellow-citizens  erected  tn  the 
Hippodrojne  at  Thebes  a  monument  to  his  memory, 
which  existed  in  the  time  of  Pausanias.  Alexander, 
when  he  took  that  city,  respected  his  house  and  descend- 
anis.  The  Lacedaemonians  paid  similar  tokens  of  respect 
when  they  ravaged  Boeotia  and  burned  its  Capital ;  and 
in  so  great  esteem  did  his  memory  continue,  that  Plutarch 
Bays  in  his  time  the  best  parts  of  the  sacred  victims 
were  reserved  for  the  use  of  his  descendants. 

Music  had   now  arrived  at  an  extraordinary  pilch  of  Hi f^her 
perfection.   All  t!ie  cities  of  Greece,  not  excepting  Sparta  *^'™  **?' 
itself,  were  led  by  its  charms ;  and  Plutarch  informs  us*  in  (^r^^^^ 
his  Lift' of  ihe  Spartan  Lysundar^  that  the  Musician  Aris- 
tonous,  six  limes  a  successful  competitor  as  aCitharsedist 
in  the  Pythian  Games,  flattered  that  Chief  by  telling  him 
that   if  he  ever  gained  another  victory,   he   would    be 
content  to  be  proclaimed  his  disciple  and  servant.     Thin 
compliment  was  paid  alter  Ly sunder  had  taken  the  city 
of  Athens,  t>eaten  down  her  walls,  and  burned  the  fleet 
in  her  harbour  to  ihe  sound  of  flultM^  in  the  XClVth 
Olympiad,  4t)4  years  before  Christ. 

We  receive  from  aticicnt  authors  incontestable  proofs 
of  Mnsicul  conlesis  in  the  Games  down  to  the  ep<X'h  of 
their  abolition,  after  the  establishment  of  tlie  Christian 
Religion.  It  is  sufficient  to  mention  the  laurel  won  by 
Nero  at  the  Pythian  Games,  sixty-six  years  after  the 
Christian  Era,  and  the  two  Pythian  victories,  amongst 
a  number  of  others  recorded  in  the  Arundelian  Marbles 
gained  by  C.  Ant,  Septimius  Publius,  u  flnte-plajcr  in 
ihe  time  of  the  Flmperor  Scplimius  Severus.  We  will 
conclude  by  observirjg  that  the  Pythian  Giuncs  in  honour 
of  Apollo  were  celebrated  at  M) Ictus  in  Ionia,  at  Magfte- 
sia,  Sida,  Perga,  and  Thessalonica,  as  well  as  at  Delphi, 
and  tliat  in  eucli  of  these  places  Music  and  Poetry  were 
the  subjects  of  principal  contest. 

The  Nema?au  Games  received  ihetrname  from  Kemiea»  ^i™'^"* 
a  village  of  Arcadia,  and  were  of  so  great  un  (ii[oity  that  the 
Ancients  themselves  are  not  agreed  upon  their  origin. 
According  to  some,  they  were  in^titntctl  iu  honour  otAr- 
chcmorusb;;  the  Seven  Chiefs  against  Thebes;  others  say 
they  were  founded  by  Hercules  to  compbmeni  Jupiter 
after  llie  tictory  over  the  Nenitt*an  Lion,  llie  display  was 
very  simibr  to  that  in  the  Olympic  Gaines,  and  certain 
it  is,  on  llie  authority  of  Plutarch,  that  Music  was  one  of 
the  Arts  in  highest  esteem.  In  his  Life  ofFhiicpotmcn 
he  records,  that  Ijc  entered  the  Theatre,  alter  the  cele- 
brated victory  of  Mautiniua,  during  the  Neiniran  Games, 
whilst  they  were  contending  for  the  Musical  Prize.  The 
Musician  Py lades,  of  Megalopolis,  began  to  sing  lo  the  Pyiadfi. 
lyre  an  air  cotnposed  by  'J'lmotheiis,  the  words  of  which 
appeared  so  applicable  to  Philopoimen,  that  all  eyes  were 
fixed  on  him,  and  the  song  was  interrupted  by  public 
applause  and  acclamation. 

Timotheus,  another  celebrated  Poetic  Musician,  was  Timothcui, 
born  at  Miletus,  416  years  lx?fore  Christ,  He  excelled 
not  only  in  lyrics  antl'dithyrambics,  but  also  in  the  art 
of  playing  on  the  lyre.  According  lo  Pausnuius,  he 
added  four  strings  to  the  seven  already  in  use  on  Uiat 
instrument,  though  Suidas  says,  that  even  before  his 
lime  it  had  nine,  and  ihat  he  mided  only  the  leulh  and 
4u 
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ckventh.  Be  this  as  it  may.  it  appears  his  improve- 
ments gave  great  offence  at  Sparta,  and  he  was  ordered 
to  detach  from  his  instruments  the  additional  strings 
and  revert  to  the  original  number.  He  was»  moreover, 
banished  the  city  for  his  refinements.  We  have  men- 
tioned in  a  former  page  a  similar  treatment  of  Terpander 
by  these  unmusical  Spartans.  The  LaoedsBmonians 
appear,  however,  to  have  admitted  the  use  of  the  enhar- 
monic genus  on  account  of  its  simplicity,  but  to  have 
disapproved  of  the  chromatic  as  too  difficult  and  refined : 
a  fact  affording  proof  of  the  existence  of  two  species 
among  them,  whereof  the  more  ancient  appears  to  have 
been  remarkable  for  its  simplicity  and  dignity.  Timo- 
theus  died  at  Macedon,  at  the  age  of  ninety-two  yean, 
and  before  the  birth  of  Alexander  (he  Great.  He  is  not 
to  be  confounded  with  the  celebrated  fiute-player,  who 
by  his  Art  raised  the  passions  of  that  Monarch,  and  as 
easily  allayed  them.     He  was  a  native  of  Thebes. 

The  Isthmian  Games  received  their  name  from  the 
Isthmus  of  Corinth  whereon  they  were  celebrated.  In 
these,  as  in  the  former,  Music  and  Poetry  bore  a  prin- 
cipal part  But  in  respect  to  the  History  of  the  Art 
which  is  the  subject  of  this  Essay,  they  present  little 
that  is  remarkable.  We  cannot,  however,  close  the 
History  of  Greek  Music  without  some  allusion  to  the 
celebrated  Panathenaic  Games  of  Athens.  There  were 
two.  festivals  bearing  that  name,  and  of  so  great  antiquity 
as  to  be  carried  back  to  the  time  of  Orpheus.  The  greater 
Fanathenaea  were  celebrated  every  five  years,  the  lesser 
every  three  years, though  some  authors  say  the  latter  were 
solemnized  yearly.  Among  the  prizes  distributed  were 
especially  those  for  Poetry  and  Music  The  tale  that 
these  Games  were  originally  founded  by  Pericles,  however 
his  taste  and  love  for  the  Arts  might  justify  such  a  eon* 
jecture,  is  suflfidently  contradicted  by  the  testimony  of 
Plutarch,  who  examined  the  registers  of  their  celebration, 
and  carried  them  back  to  a  much  more  remote  period. 
In  these  Games,  players  on  the  flute  and  lyre  exercised 
their  talents  on  subjects  selected  by  the  Directors  of  the 
ceremonies,  and  whilst  Athens  enjoyed  freedom  and 
independence,  the  names  of  Harmodius  and  Aristogiton 
wanted  not  a  Poet  or  Musician.  The  flute,  always  a 
favourite  instrument  at  Athens,  probably  because  its 
invention  was  attributed  to  Minerva,  attracted  culti- 
vation from  the  prizes  assigned  to  porformers  on  it  at 
The  Flute,  these  Games.  Although  Aristotle  speaks  of  the  flute  at 
its  earliest  introduction  as  an  unworthy  instrument, 
and  of  little  account,  yet  afler  the  invasion  and  defeat 
of  the  Persians,  its  use  had  become  so  universal,  that 
unacquaintance  with  its  use  was  a  reproach  to  a  well- 
bred  person.  The  Athenians  Callias  and  Critias,  Ar- 
chytas  of  Tarentum,  Phylolaus  and  Epaminondas,  were 
excellent  flute-players.  In  short.  Music  was  in  so  great 
esteem  at  Athens  in  the  time  of  Pericles  and  Socrates, 
that  Plato,  as  well  as  Plutarch,  have  thought  it  necessary 
to  leave  a  record  of  the  persons  from  whom  those  two 
celebrated  personages  received  their  instructions  in  that 
Art 

Damon  the  Athenian  was  the  instructor  in  question. 
Socrates  calls  him  his  friend,  a  distinction  sufficiently  flat- 
tering to  his  memory.  He  was  the  pupil  of  Agathocles, 
who,  besides  the  qualities  which,  in  Plato's  opinion,  pecu- 
liarly fitted  him  for  the  instruction  of  youth,  cultivated  also 
that  branch  of  the  Science  which  more  particularly  related 
to  time  and  measure,  and  thus  attained  a  more  than 
ordinary  reputation  in  the  eyes  of  that  Philosopher. 
Perides,  who  was  a  patron  as  well  as  an  enlightened 


judge  of  the  Arts,  was  deabons  to  enlist  the  Muses  in  ft 
all  public  amusements.  He  not  only  v^rulated  the  ^ 
mode  and  augmented  the  number  of  the  Musical  and  ^^ 
Poetical  contests,  but  he  also  built  the  Odeon,  abuildng 
appropriated  to  the  daily  practice  of  Poetry  and  Moaie, 
prevmus  to  their  production  at  the  Theatre.  To  Perides  Pnd 
the  Athenians  were  also  indebted  for  tbe  tettleaieflt 
amongst  them  of  Antigenides,  a  highly  oelebralad  per- 
former on  the  flute,  and  one  of  tbe  bestMosidaaB  amongst 
the  Andents.  According  to  Suidas,  he  waa  a  native  of 
Thebes  in  Bosotia,  whose  inhabitants  were  foiBoas  as 
performers  on  that  instrument  He  waa  a  pufnl  of 
Philoxenus,  ofthe  Island  of  Cythera,  whose  Lyric  Poems 
are  entirely  lost.  The  pupil,  in  his  youth,  went  aboot 
with  the  master,  and  accompanied  oa  the  flute  Ike^ain 
which  the  latter  composed  to  his  Poema.  Reared  ia 
such  a  school,  it  is  moi  surprising  that  the  fonuer,  ia  his 
turn,  met  with  encouragement  from  the  higheat  dsesw, 
and  he  accordingly  was  intrusted  with  tke  education  sf 
Akibiades,  the  cousin  of  Pericles.  Aulua  Genius  tells  u^ 
that  Alcibiades,  however,  was  disgusted  with  the  iastra- 
ment,  as  Minerva  had  been  hfSbn  him*  and  by  diseaiding 
it  brought  it  into  disesteem  among  the  young  nobility  i 
Athens. 

AoccMrding  to  Athemeus,  Antigenides  waa  the  Mnsidn  ^^P 
who  played  the  flute  at  the  nuptials  of  Iphierates,  the '"' 
Athenian  General,  who  married  the  daughter  of  Cotp, 
King  of  Thrace.  Plutarch  assigns  to  him  the  hoaonrof 
having  stimulated  Alexander  by  his  Mumc,  but  the  icpo- 
tation  seems  more  likely  to  have  belong^  to  TiawllMOSi 
Notwithstanding  his  success  and  celebrity,  this  grat 
Musidan  looked  upon  public  patronage  as  a  very  pieca- 
rious  possession,  and  never  allowed  Idmaelf  to  be  pnftd 
up  by  the  applause  of  the  multitude.  He  imprand 
similar  sentiments  on  his  pupils,  and  with  the  view  of 
consoling  one  of  great  merit,  who  had  received  hot  little 
encouragement  from  applause,  he  encouraged  him  by 
saying,  *'  The  next  time  you  play  shall  be  to  myself  sad 
the  Muses."  He  introduced  several  improvemeats  ia 
the  instrument  by  increasing  the  number  of  holes,  sad 
thereby  extending  its  compass.  Theophrastns  ia  !» 
History  ofPlanU^  informs  us  of  tlie  particular  seasoa  at 
which  Antigenides  cut  the  reeds  for  hia  flute,  in  orderly 
procure  a  quality  of  tone  suitable  to  the  refinemeati 
which  he  introduced  in  the  Art;  and  Pliny  has  transbted 
the  passage,  (xvi.  36.)  Antigenides  appears  lo  baie 
had  a  portion  ofthe  coxcomb  about  him,  for  he  extended 
his  regulations  beyond  the  instrumentp  to  the  dress  of 
the  performer.  For  instance,  it  appears  that  he  was  the 
first  who  appeared  in  public  in  Milesian  slippers  and  a 
robe  of  saffron  colour.  Relative  to  him,  Plutarch  re* 
cords  a  joke  of  Epaminondas,  who,  on  being  informed 
that  the  Athenians  had  sent  troops  into  the  Pdopoa- 
nesus  with  new  arms,  inquired,  '*  Whether  Antigenides 
had  been  disturbed  when  he  saw  new  flutes  in  the 
hands  of  Tellis?' 

Dorion  was  the  contemporary  and  rival  of  this  i 
Plutarch  mentions  him  as  having  made  many  < 
in  the  Music  of  his  time,  and  as  being  at  the  head  of 
a  party  which  opposed  another  under  Antigenides. 
Though  greatly  extolled  by  Athenseus,  there  is  gvooad 
for  believing  that  his  good  companionship  did  more 
for  his  fame  than  his  skill  as  a  Musidan.  A  dr 
cumstance  mentioned  by  Plutarch  in  his  lAfi  of  Im- 
cralcM^  will  give  our  readers  some  notion  of  the  abas- 
dance  of  Flute-Music  at  Athens.  The  Orator  (!«>- 
crates)  was  the  son  of  Theodonis.  a  manufiictaver  of 
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flutes,  who  acquired  sufficient  fuHune  by  his  busiuess 
not  only  to  bestow  on  his  children  yery  superior  edu- 
cations, but  to  be  able  lo  bear  one  of  I  he  greatest  bur- 
thens to  which  an  Athenian  citizen  was  liable,  namely, 
the  support  of  a  choir  for  his  Tribe  or  Ward  on  all 
public  i>ccasions.  The  wealth,  however,  of  Theodorus 
does  not  appear  so  extraordinary*  when  it  is  known  thai 
the  great  sum  of  three  talents,  equal  to  upwards  of-ChOQ 
aterlin^-^  was  ^iven  for  a  flute  by  Ismenias  at  Corinth. 
Now,  though  this  rsmenias,  of  whom  Pliny  and  Plutarch 
nrention  some  ridiculous  faleiSj  may  have  been  a  silly 
fellow,  yet  even  allowing  for  extrdvag-ance,  it  shows  that 
a  f>-ood  iustrunient  found  a  ready  purchaser  and  a  large 
price »  Montfaucon  may  be  consulted  to  prove,  firom 
inscriptions  on  antique  marbles,  the  grvat  estimation  in 
which  the  instriimenl  was  held.  At  Athens  the  fiute- 
players  attached  to  the  sacrifices  were  nominated  at  the 
lanie  time  with  the  Stale  Officers;  they  were  almost  as 
much  esteemed  as  the  Priests  themselvcst  having  a  share 
of  the  flcssh  of  the  victims,  and  the  proverb  of  AvX^tov 
fitcp  fifp  was  applied  to  a  man  who  lived  chieily  at 
the  tables  of  others. 

From  the  list  of  celcbratetl  flute  players  the  name 
of  Clonas,  accordint^  to  Plutarcht  deserves  to  be  drawn 
forth ;  he  was  a  contemporary  of  Terpander,  and 
the  first  who  composed  nomes  or  airs  for  the  flute. 
Polymnestes,  a  native  of  Colophon  in  Ionia,  eomposed 
as  well  for  the  flute  as  he  played  on  the  lyre,  which 
was  not  common  among  the  Ancients.  He  is  reputed 
to  have  been  the  inventor  of  the  Hypolydian  Mode,  a 
semitone  below  the  Dorian,  and  the  lowest  of  the  five 
original  Modes;  it  was,  perhaps,  the  first  extension 
downwards  of  the  scale  as  the  Mixolydtan  was  up- 
wards, Teiephanes  of  Samos  was  distingnished  in 
the  lime  of  Philip  of  Macedon,  not  only  by  his  talent 
on  the  flute,  but  by  being  honoured  with  the  friend" 
ship  of  Demosthenes.  In  the  time  of  Pausanias,  a 
monument  still  remained  lo  Ins  memory  between 
Megara  and  Corinth  erected  by  Cleopatra,  Philip's 
sister.  The  practice  of  the  flute  extended  to  the  fair 
sex;  and  among  the  celebrated  female  performers  must 
be  recorded  the  name  of  Lamia,  whose  proficiency  on 
it,  added  to  her  wit  and  beauty,  cau-sed  her  to  be  con- 
sidered a  prodigy.  Plutarch,  Athenseus,  and  others, 
speak  of  the  honours  she  received  throughout  Greece, 
She  is  mentioned  by  Plutarch  in  his  Life  of  Det^iHriuM^ 
as  having  so  wrought  upon  that  Prince  in  favour  of 
the  Athenians,  that  they  rendered  her  divine  honours, 
and  dedicated  a  Temple  to  her  under  the  name  of  Venus 
Lamia. 

Whilst  Fnstrumenlnl  Music  was  confined  to  the  ac- 
companiment of  Poetry,  its  limits  were  restricied  within 
narrow  bounds  ;  hut  in  proportion  as  the  Musician 
divested  himself  of  the  laws  of  metre  and  prosody,  the 
strings  of  the  lyre  and  the  holes  of  the  flute  increased 
in  number.  These  additions  brought  with  them  new, 
varied,  and  complicated  movements  and  intervals, 
and  their  consequent  extraoitlinary  modulation.  Thia 
chaiige,  whereof  Aristotle  bitterly  compiained,  was  after 
his  time  carried  to  excess.  The  Philosophers  raised 
their  voices  against  the  innovations,  which  they  con- 
sidered detrimental  to  the  morals  of  the  people  ;  who, 
never  disposed  to  sacrifice  the  pleasures  of  sense  to 
those  of  iiUellect,  listened  to  the  novelties  with  rapture, 
and  beslowed  the  utmost  patronage  upon  I  he  com- 
posers ;  so  that  Music,  which  had  at  first  been  the  humble 
companion   of   Poetry,    finally    became    its   sovereign 


mistress.  Plato,  Aristoxenus,  and  Plutarch  complain  not  Muiic. 
less  than  Aristotle,  of  the  corruption  and  decay  of  Music  Grusk* 
among  the  Greeks.  The  former  considered  the  Art  as  ^^^^v-*^^ 
fitted  only  for  Religious  purposes;  hence  he  condemned 
its  use  in  public  feasts,  in  the  Theatres  and  as  a  domestic 
amusement.  The  complaint  of  Aristoxenus,  as  he  was 
a  sound  Musician,  would  tie  entitled  to  some  consi* 
deratioti,  if  it  were  not  probable  that  the  success  of  his 
rivals  had  &ome  tendency  lo  bios  his  judgment,  Plu- 
tarch also,  himself  a  Priest  of  Apollo,  must  be  read  on 
this  point  with  caution.  A  the  me  us,  a  more  indef>endent 
persotu  observes,  thai  notwithstanding  all  that  had  been 
written  on  the  subject,  the  Art  in  Greece  in  his  time  owed 
its  principal  attractions  to  the  Theatre.  Grecian  Music, 
like  the  other  Arts,  had  its  infancy,  nkaturity,  and  decay. 
After  the  conquest  of  Greece,  neither  her  actions  nor  Decline  of 
her  works  of  Art  indicated  her  former  greatness  ;  yet  ^'ecian 
Music  continued  lobe  cultivated  under  the  Roman  Em-  *^^^^' 
perors.  It  has  always  been  one  of  the  solaces  of  the 
Greeks  even  under  the  dominion  of  the  Turks ;  but  unless 
their  Music  at  present  be  essentially  difiercnt  from  what 
it  was  in  the  periods  whereof  we  have  been  treating, 
nothing  could  have  been  more  barbarous  or  less  likely 
to  plcusc  a  modern  ear,  lb  an  ancient  Greek  Music. 
Hut  notwithstanding  all  that  the  Learned  have  writtea 
on  the  subject,  so  much  is  the  Art  an  object  of  sense, 
and  so  momentary  is  its  inflnence,  that  however  clearly 
the  technicalities  may  be  explained,  the  etfects  on  the 
organ  will  remain  in  profound  obscurity.  Who  would 
be  able  to  understand  llie  lull  powers  of  Beethoven  or 
Mozart  a  century  hence,  should  modern  Instrumental 
Music  tall  into  decay  in  the  interim  from  wantofcom* 
petent  pertbrmers  ? 

Roman  Munc. 

Although  the  Romans  were  chiefly  indebted  to  the  Romaii 
Greeks  for  their  Arts  and  Sciences,  yet  (since  no  nation,  JlJ^*^* 
however  uncivilized,  has  ever  yet  been  known  to  be  «n-  '-'^S"^ 
tireiy  without  knowledge  of  some  rude  sort  of  Music) 
it  appears  that  at  a  very  re  mule  period  they  were  in 
some  measure  acquainted  with  the  Art,  perhaps  formed 
on  Etruscan  models,  for  Religion  and  War,  Their 
connections  with  Etruria  were  long  anttcedent  to  those 
with  Greece;  yet  as  it  must  be  remembered  that  the 
Arts  of  the  former  Country  were  very  similar  to  those 
of  the  latter,  it  might  be  Ihal  the  Music  of  which  we 
speak  came  from  Greece  through  Etruria.  Strabo  and 
Livy  expressly  state  that  the  Roman  public  Music  was 
imported  from  the  Etruscans.  More  than  one  author 
has  seriously  found  an  early  origin  for  the  power 
of  the  modern  Improvvimtori  of  Italy  in  a  passage  of 
Dionysius  Halicarnassensis,  (lib.  ii.)  which  describes  the 
fii-st  Roman  Triumph,  (that  of  Romulus  over  the  C»ni- 
censes.)  when  the  army  in  three  divisions  sang  in  honour 
of  llie  Gods,  and  moreover  celebrated  the  exploits  of 
their  General  by  extempore  verses,  Burney,  with  much 
solemnity,  says  on  the  passage,  **This  account  aflVirds 
a  very  venerable  origin  to  the  ImpTomimtori  oi'  Italy, 
as  the  event  happetied  in  Ihe  fourth  year  of  Rome,  7  49 
years  before  Christ  and  fourth  year  of  the  seventh 
Olympiad.**  Dionysius  remarks,  that  the  Roman  Prae- 
tors annually  celebrated  Games  in  honour  of  Cytxle, 
according  to  the  Roman  and  not  the  Grecian  custom, 
that  her  statue  was  with  great  solemnity  paraded  round 
the  city  to  the  sound  of  cymbals,  followed  by  performers 
on  the  flute  playing  airs  in  her  honour.  These  are  tUa 
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only  traces  to  be  found  in  Ancient  History  of  Music 
originally  Roman,  or  at  least  of  Music  that  does  not 
appear  to  have  been  brought  from  Greece. 
The  Salil  The  Salii,  instituted  by  Numa,  danced  and  sang  Hymns 
to  the  praise  of  the  God  of  War.  Armed  whilst  engaged 
in  the  dance,  sometimes,  says  Dionysius,  they  moved  to- 
gether, sometimes  by  turns,  and  were  accompanied  in 
Uie  dance  by  certain  Hymns,  according  to  the  custom  of 
the  Country.  Their  appellation  was  derived  from  the 
violence  of  their  action,  a  aaliendo,  and  conveys  therefore 
but  a  mean  notion  of  the  refinement  of  their  Music. 
Servius  Tullius,  who  divided  the  people  into  classes 
and  centuries,  directed  that  two  centuries  should  entirely 
consist  of  trumpeters,  horn-players,  and  those  whose 
duty  it  should  be  to  sound  the  charge.  This  was  600 
years  before  Christ,  and  proves  the  early  importance  of 
military  Music  among  the  Romans.  By  the  laws  of  the 
Twelve  Tables,  IbO  years  afterwards,  the  master  of  the 
ceremonies  at  funerals  is  to  provide  ten  flute-players,  and 
the  praises  honoraiorum  virorum  are  to  be  proclaimed, 
accompanied  with  mournful  songs  to  the  sound  of  the 
flute. 

The  Hymeneal  Songs,  which  were  in  afler-times 
changed  and  refined  down  to  Epithalamia,  were,  as  we 
learn  from  Servius,  Macrobius,  and  Horace,  in  their 
origin  indecent  and  obscene  compositions,  calM  Fescen- 
nine  verses,  which  young  people  sang  before  the  apart- 
ments of  the  new-married  couple.  Livy  (vii.  2.)  g^ves 
us  a  tolerable  sketch  of  the  History  of  the  Roman  Drama, 
from  which,  as  in  Greece,  Music  was  inseparable. 
The  account  is  sufRciently  iuteresting  to  deserve  ex« 
traction.  **  This  year  (364  b.  c.)  the  Plague  continued 
to  rage,  and  in  that  succeeding,  under  the  Consulate  of 
C.  Sulpicius  Peticus  and  C.  Licinius  Stolo.  During 
this  period  the  most  memorable  circumstance  was  the 
celebration  of  a  public  feast  called  the  Lectisternium,  to 
obtain  the  favour  of  the  Gods,  being  the  third  of  the 
kind  that  had  been  celebrated  since  the  building  of  the 
city.  The  authorities,  however,  finding  that  the  violence 
of  the  pestilence  neither  abated  through  human  care 
nor  divine  assistance,  and  being  moreover  superstitious 
to  a  high  degree,  among  other  modes  tried  to  appease 
the  incensed  Deities,  are  said  to  have  instituted  the 
Ludi  Scenici,  amusements  entirely  new  to  a  warlike 
people,  who  previously  to  that  period  had  none  but 
those  of  the  Circus.  These  dramatical  exhibitions  were, 
like  the  beginnings  of  most  other  things,  inconsiderable, 
and  borrowed  from  foreigners  ;  inasnmch  as  actors  were 
brought  from  Etruria,  who,  without  verses  or  action  ex- 
pressive of  them,  danced  not  ungracefully  in  the  Tuscan 
fashion  to  the  flute.  The  Roman  youth  in  process 
of  time  imitated  these  dancers,  mingling  raillery  with 
their  rude  verses,  and  gestures  correspondent  with  the 
import  of  the  words.  These  Plays  thus  received  at 
Rome  were  improved  and  refined  by  repeated  perform- 
ances. The  Roman  actors  acquired  the  name  of  His- 
trionea  from  the  Tuscan  word  hister,  signifying  a  stage- 
player.  The  dialogue  no  longer  continued  to. consist 
of  unpremeditated  and  coarse  jests  in  rude  verses  like 
those  of  the  Fescennini,  but  of  Satires  accompanied  by 
Music  set  for  the  flute,  and  recited  with  proper  gesticu- 
lation. Some  years  aflerwards  Livius  Andronicus  first 
ventured  to  abandon  Satires,  and  wrote  Plays  with  a  re- 
gularly connected  plot.  Satires,  which  had  afforded  sub- 
jects of  coarse  mirth  and  laughter  to  the  people,  were 
thus  reduced  to  form,  and  Acting  gradually  became  an 
Art.     The  Roman  youth   now  left  it  in  the  hands  of 
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Playiers  by  profession,  and,  as  formerly,  fiuoes  were  acted     1 
at  the  end  of  their  regular  pieces.    These  Dramas  sooa    ^ 
afler  obtained  the  name  of  Exodia^  and  were  utnally  ^^ 
interwoven  with  the  Atellane  Comedies;  pieces  origi- 
nally borrowed  from  the  Osci,  and  always  perfoimed 
by  the  Roman  youth,  who  did  not  allow  them  to  be 
disgraced  by  pro^ssed  actors.     Hence  it  was  a  rule  that 
those  who  performed  in.  such  pieces  were  not  to  be 
disgraced  from   their  Tribe,  but  were  to  serve  in  the 
army    as  though  they    had  never    appeared  on  the 
stage.*' 

The  circumstances  under  which  these  pieces  were  Snt  Cob 
represented  show  that  the  Theatrical  Games  among  the  ^ 
Romans  were  of  Religious  institution,  as  they  were  amos;  ^ 
the  ancient  Greeks,  and  the  importance  of  Music  in  Reli- 
gious ceremonies  is  confirmed  by  another  curious  pas- 
sage in  Livy,  (iz.  SO.)  where  he  relates  the  efiects  of  Ibe 
resentment  of  the  Roman  Musicians,  who  comuMmly 
played  during  the  sacrifices,  and  who  imagining  that 
they  were  affronted,  withdrew  in  a  body  from  the  dty  to 
Tibur.  The  Tiburtines  entreated  them  to  return,  but 
the  Musicians  were  inflexible,  and  stratagem  was  oUiged 
to  be  used.  Different  persons  besought  them  on  a  cer- 
tain festival  day  to  come  and  assist  at  the  celehnitkm. 
Being  plied  with  wine  beyond  moderation*  tbej  UA 
asleep  and  became  insensible,  and  were  then  placed  on 
cars,  and  carried  back  to  Rome.  There  thcj  pasted  the 
rest  of  the  night  in  a  public  part  of  the  city,  lo  Che  morn- 
ing, when  the  fumes  of  the  wine  began  to  be  dissipated, 
they  were  surrounded  by  the  people,  who  appeased  them 
by  granting  them  the  privilege  of  parading  the  dty  three 
days  every  year  in  the  costume  of  theii^  profession,  with 
liberty  to  play  on  their  instruments,  and  to  give  them- 
selves up  to  every  spedes  of  licence  and  excess.  -  This 
anecdote  proves  the  importance  attached. to  Music  io 
Religious  rites,  not  less  than  the  licentious  disposilioai 
of  the  Professors  of  the  Art  Music  was  long  confined 
to  sacred  use,  and  it  was  not  till  aAer  the  defeat  of 
Antiochus  the  Great,  King  of  Syria,  that  Musidaaf 
{P»altri(B)  were  introduced  at  Rome  to  play  iu  the 
Asiatic  fashion  at  festivals  and  private  banquets. 

In  respect  to  Etruscan  Music,  the  published  coHectioosfima 
of  the  antiquities  of  Etruria  sufiBciently  show  that  its  11^ 
ancient  inhabitants  must  have  been  much  attached  to 
the  Art.     All  the  different  sorts  of  M  usical  instruments 
which  are  found   on  Grecian   sculptures  are  equalij 
to  be  seen  on  Etruscan  vases.     If  the  Romans  lacked  Unte 
genius  in  the    invention   of  the  Arts,   they  certBioljitl*>^ 
had   the  good  taste   to  admire  and  imitate   those  of 
the  Greeks  afler  conquering  them.     Like   them  thej 
had  Public  Games,  combats  of  aikUtm  and  Chariot- 
races.     Tlieir  Generals,  when  honoured  with  a  Triumpli, 
entertained  the  people  with  Spectades,  in  which  Music 
had  a  conspicuous  share,  especially  on  the  last  day. 
CaBsar  gave   the  first  Naumachia  on   the  Lake  Fu- 
cinus,  near  Rome,  which  is  said  to  have  been  attended 
by  ten  thousand  Musicians  of  both   sexes,   who  sang 
and   played. on  instruments;   and  at  his   funeial,  tJK 
Musicians  in  attendance  threw  their  instrument^  on  tbe 
pile.     Music  declined  under  Augustus,  who   probably 
cared  little  about  it     In  his  time  clapping  of  hands  aadlk^ 
whistling  was  introduced  at  the  Spectacles.     He  had,vfltf 
however,  a  good  voice,  and  at  a  late  period  of  his  life  he^^ 
employed  a  Musician  to  teach  him  to  regulate  it  so  that 
it  might  be  more  advantageously  used  in  his  Speeches. 
At  his   death,  the   Senate   and    principal   citizens  re- 
ceived  his    body  without  the  gates  3f  the  dty,  and 
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conducted  it  to  its  scpullwrc  sing-inr^  moumful  verses  to 
bis  memory.  After  his  decease  Tiberius  banished  the 
Comedians  and  Musicians;  Calig^iila  recalle*!  them; 
Claudius  also  encouraged  them,  but  he  preferred  Gladi- 
atorial fig:hts  to  Theatrical  exhibitions, 

Nero  restored  Music  to  all  its  former  splendour^  and 
cultivated  it  himself  like  a  Professor ;  it  has  been  atfirmed 
that  he  poisoned  Brittanicus  merely  because  he  had  a 
more  afripeeable  voice  than  his  own.  He  passed  the 
greatest  portion  of  his  time  in  receivings  lessons  from  Tor- 
pus,  the  most  skilful  harpist  and  lyrist  of  his  time,  whom 
he  knla^cd  in  his  palace,  ilis  first  appearance  on  the 
Theaire  was  at  Naples,  which  city  he  entered  dressed  as 
Apollo»  and  attended  by  the  best  Musicians  of  his  time 
and  by  a  crowd  of  his  officers  in  a  thousand  chariots. 
Scarcely  did  he  tread  the  stage  before  an  earthquake 
shook  the  Theatre,  but  with  the  greatest  coolness  and 
presence  of  mind  he  continued  his  song-,  notwithstand- 
ing a  considerable  portion  of  the  audience  Hed  with  pre- 
cipitatio;!.  So  delighted  was  he  with  the  applause  re- 
ceived at  Kaples,  that  he  preferred  it  to  every  other 
city,  A  crowd  of  Musicians  from  all  parts  soon  arrived 
to  judge  for  themselves  of  the  talent  of  the  Emperor. 
Of  these  he  retained  tive  thousand  in  his  ser\'ice,  and  ap- 
pointed for  them  a  distinguisliing  uniform  and  a  suitable 
Balar)',  At  his  return  from  Naples  the  people  were  so 
impatient  to  see  him  on  the  stage^  tliat  he  stopj^ed  a  day 
there  at  iheir  earnest  supplication,  to  indulge  them  with 
the  sound  of  his  celestial  voice.  He  was  received  with 
great  applause,  and  thereafter  made  no  difficulty  of 
playing  at  Rome,  and  even  of  receiving  payment  for 
his  performance,  esteeming  every  thing  a!  a  high  rate 
which  was  obtained  through  Music.  Encouraged  by  this 
success  he  proceeded  to  Greece  to  contend  for  the  prize 
at  the  Olympic  Games,  which  he  obtained  by  bribing  his 
rivals  and  judges.  In  his  journey  afterwards  through 
Greece,  he  every  where  challenged  the  most  skilful 
Musicians,  and,  as  may  be  supposed,  always  came  ofiT 
conqueror,  as  well  on  the  lyre  and  harp  as  In  singing. 
At  his  return  from  Greece  to  Naples,  he  entered  I  hat 
city,  and  afterwards  Antium  and  Rome,  by  breaches  in 
the  walls  of  each^  as  a  conqueror  at  the  Olympic  Games» 
bearing  with  liim  in  triumph  as  the  spoils  of  an  enemy, 
eight  hundred  prizes  which  he  had  extorted  in  his  Mu- 
sical contests.  By  the  wheels  of  the  same  chariot  at 
which  Kings  conquered  by  the  Romans  had  walked, 
aad  with  similar  pomp  and  solemnity,  now  trod 
through  the  streets  of  Rome  Diodorus,  a  celebrated 
Grecian  lyrist,  with  other  distinguished  Musicians,  One 
hardly  knows  which  most  to  wonder  at»  the  vanity  of 
Nero,  who  believed  himself  in  possession  of  the  first- 
rate  talents,  superior  to  those  of  the  Professors ;  or  the 
fulsome  adulation  of  the  artists  in  publicly  acknowledg- 
ing their  defeat  by  the  Emperor.  The  care  which  Nero 
bestowed  on  his  voice^  as  related  by  [Jistorians,  is  in- 
teresting as  throwing  some  light  on  the  practice  of  the 
singers  of  antiquity.  At  night  he  lay  on  his  back,  with 
a  thin  plate  of  lead  on  his  stomach*  He  cleared  the 
body  by  clysters  and  emetics,  and  abstained  from  all  sorts 
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of  fruit  and  dishes  likely  to  injure  the  voice.     Suetonius 
says,  that  the  best  way  of  acquiring  his  good  graces  was 
to  praise  his  voice,  whicli  was  weak  and  thick,  ii  affect  ^^^'^^^ 
to  be  in  transports  when  he  sang,  and  to  appear  sorrow- 
ful if,   like  moat  singers,  he    left  off  thru  ugh   caprice. 
Such  was  his  passion  for  the  applause  of  the  multitudct 
that  he  appeared  almost  daily  on  the  Stage ;    and  Ves- 
pasian, who  was  afterwards  Emperor,  gave  him  great 
offence  by  trying  on  one  occasion   to  escape  from  the 
private  Theatre  in  his  Palace  wliile  he  was  singing.      J 
The  successors  of  Nero  encouraged  public  Games  and 
Musical  and  Dramatic  representations  in  all   the  great 
cities  of  the  Empire,     Hadrian,  who  was  educated   at  Hadrian* 
Athens,  was  mtich   attached  to  the  Arts  and  habits  of 
Greece,     He  established  new  Games ;   and  Antoninus, 
who  followed  him  in  power,  inslitnted  others  al^o  in  his 
honour,  which  were  celebrated  at  Puzzuoli  in  the  second 
year  of  every  Olympiad.     Commoflus,  a  monster  almost  Cowmotlut. 
as  cruel  as  Nero,  was  like  him  delighted  also  to  appear 
on  the  Stage ;  but  it  seems  that  he  was  more  of  a  dancer 
than  an  actor  or  singer,  and  that  his  chief  pleasure  was 
in  presenting  himself  as  a  Gladiator     The  fall  of  the  Decline  of 
Empire  drew  with  it  that  of  the  Arts»  and  Music  disap-  ^^^^^ 
peared  with   the  rest  of  them,  till  the  perio<J  at  which 
it  revived  in  modern  Italy,  tf>  spread  thence  tliroughout 
Europe,  and  to  surpass  not  only  that  which  had  existed 
in  ancient  Rome,  but  even  that  which  the  Greeks  had 
never  been  able  to  teach  their  scholars  and  conquerors. 

Modem  System  of  Mu$ic, 

Arislides  QuintUianus,  a  writer  on  Music,  who  is  McKlirn 
supposed  to  have  lived  about  the  Hd  Century  of  the  ^"^'^' 
Christian  Era,  and  whose  three  Books  on  Greek  Music  Aiirtides- 
were  printed  by  Mclhomms  nmon^  the  A fitiqitiC  Mmica 
AuctoreSy  i hough  he  treated  the  sul>ject  more  like  a 
moral ist  than  a  professional  man,  gives  many  curious 
particulars  and  opinions  on  the  Art  as  practised  in  his 
days.  He  ultimately  reduces  his  definition  of  Music, 
however,  to  the  study  of  the  voice  and  accompanying 
action.  It  is  not  necessary  to  enlarge  upon  his  doctrine 
here,  we  shall  merely  state  that  he  divides  Music  into 
the  contemplative  and  the  active ;  the  first  regarding 
its  causes  and  principles,  the  last  the  application  and 
employ tnent  of  ihem.  The  ivord  hamtony,  io  which  a 
strict  meaning  is  attached  by  all  mwlern  writers,  was  by 
the  Ancients  understood  as  tlie  arrangement  of  the  sounds 
of  the  system  ;  and  it  may  be  observed  thatQufntilianus 
certaiuly  understood  the  division  of  the  three  genera 
with  which  we  are  acquainted,  namely  the  diatonic,  the 
chromatic,  and  the  enliarmonic;  the  diatonic  embra*  Tctracliord.- 
cing,  in  a  space  of  two  octaves  and  a  half,  the  interval 
between  the  la  below  our  bass  clef  and  our  re  on  the 
fifth  line  of  the  soprano  clef  This  is  the  full  extent  of 
a  maii*s  voice,  and  contains  eighteen  strings  or  notes. 
These,  as  will  be  seen  below,  were  divided,  beginning 
at  the  second,  into  tetrachords,  or  combinations  of  four 
notes,  each  succeeding  the  other  by  the  progression  of 
one  ECtnitone  and  two  tones. 


Setnitooe. 

It  will  immediately  occur  to  the  reader  that  any  one  of    many  modes  or  keys  would  be  obtained,  each  being  su- 
these  noles  might  liconie  tliat  final  in  an  air,  by  which     pcrior  or  inferior,  as  the  air  might  extend  above  the  key 
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note,  or  as  the  key  note  might  occupy  the  centre.  Each 
note  was  indicatCKl  by  a  particular  mark,  according  to 
its  mode  and  g^nus,  and  it  is  manifest  that  each  genus 
must  introduce  a  number  of  new  notes  also  represented 
by  different  marks,  yaryingas  the  mode, and  thus  form- 
ing an  almost  infinite  vocabulary.  As  in  the  formation 
of  these  marks  or  signs  analogy  was  not  kept  in  view, 
nothing  was  more  confused  than  the  study  of  Music, 
and  it  was  proportionably  difficult  Music  was  subser> 
vient  to  Poetry,  so  far  as  rhythm  and  metre  were  con- 
cerned ;  and  at  the  period  whereof  we  are  speaking. 
Musical  composition  was  exclusively  confined  to  vocal 
pieces,  and  no  precept  whatever  occurs  relative  to  the 
use  of  intervals  in  harmony ;  and  we  might,  doubtless, 
conclude  that  the  Ancients  were  unacquainted  with  that 
which  we  term  Harmony  ;  even  if  we  did  not  possess 
positive  knowledge  of  the  origin  and  progress  of  modem 
Harmonic  Art,  as  will  hereafter  be  seen.  In  the  as- 
semblies of  the  early  Christians,  it  is  well  known  that 
the  congregations  joined  in  chanting  different  parts  of 
the  Liturgry,  that  is,  the  Psalms  and  Hymns — a  fact 
which  implies  simple  and  easy  Music,  sung  without 
preparation,  by  persons  who,  generally  speaking,  were 
uninstructed  in  the  Art,  and  who  moreover  professed  to 
observe  the  greatest  simplicity.  This  was  the  earliest 
step  to  the  destruction  of  ancient  Music ;  another  was 
the  method  in  which  it  was  first  set  in  the  Christian 


Churches  to  barbarous  prose,  and  fo  not  la 
poetry.    Thus  thfe  rhythm  of  their  Music  ^derived  fitm 
their  words  retained  but  little  mark  of  mcasore,  and  ^ 
was  i5robably  drawled  out  In  alow  and  noequal  twe 
to  a  language  without  harmony.     It  still,  however,  had 
constituted  rules  and  variety  in  its  change,  and  character 
sufficient  to  render  It  capable  of  being  applied  lo  other 
kinds  of  performances.    The  Moslc  of  the  first  four  een> 
turies  of  the  Christian  Church  is  not  predady  known. 
At  the  end  of  that  period,  we  learn  from  St.  Augnstin* 
that  Ecclesiastical  chanting  was  in  so  great  confiiflion  thit 
St.  Ambrose,  Archbishop  of  Milan,  in  374,  undertook 
the  task  of  reducing  it  to  some  order.     To  Uiai  Prelatt  Bq 
the  Church  was  indebted  for  laying  the  fbundatioB  of  tff 
superstructure  executed  by  P6pe  Gregory  two  oenturis 
afterwards,  which  has  formed,  in  its  turn,  the  basis  ef 
all  that  is  grand  and  valuable  in  modem  Art    Tbt 
Gregorian  Ecclesiastical  tones,  still  used  in  the  Chnrchei 
of  Italy  in  their  early  simplicity,  first  made  the  Itafisu 
the  chief  singers  of  Europe,  and  they  may  with  eqodl 
truth  be  said  to  have  been  the  origin  of  Music  in  mt 
own  Country.    The  modem  chant  of  our  Cathedra^ 
introduced  at  the  Reformation,  is  but  a  poor  suhstilBte 
for  that  which,  confined  to  nine  varieties,  has,  without 
satiating  the  ear,  been  heard  in  the  Romish  Cbnvdi  fnm 
the  time  of  Gregory  to  the  present  hour. 
The  following  are  the  Gregorian  tones. 


1st  Tone 


p 


^ 


^t:^ 


^ 


s 


3cs: 
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Dix-it     Do  -  mi -mis    Donuxio 


Se  -  dt      a      dex-trii       ma 
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zz 
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Another  ending : 


Another  ending : 


0      0    5 
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3 


# #- 
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-Gh 
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^ — 0- 


m 


i=t 


^•i    *^     Q 


I 


Se  -  de     a      dea  •  trit 


Se  -  de 


dex  -  trii 


-e^- 


:c^ 


la 


x:^ 


i 


X2: 


-^Bi- 


bs; 


6    7 
7  4    5 

»3 
Before  proceeding  to  give  the  remaining  tones,  we 
shall  here  briefly  notice  that  the  first  four  are  in  minor, 
i^nd  the  latter  four  iu  major  keys,  and  further,  that  the 
1st,  Sd,  5th,  and  7th  are  called  authentic  tones,  that 
is,  not  rising  higher  than  an  octave  from  the  key  note, 
and  rarely  descending  below  it.  The  remainder  are 
denominated  plagcd,  and  do  not  descend  lower  than  the 
octave  to  the  tonic  or  key  note,  nor  rise  higher  than  the 

4 \ f- 


"cr 


-^ 


I 


fiflh  to  it ;  hence  it  ought  to  be  a  rule  with  the  organaii 
of  the  Catholic  Church,  that  in  giving  out  the  authentk 
tones,  a  key  should  be  chosen  so  tliat  the  final  note  nnf 
be  in  the  lower  part  of  the  compass  of  the  singer's  voioe^ 
and  for  the  plagal  tones  oue  in  which  the  final  may  be 
in  the  middle  of  it. 

*  GoN/e<f.  ix.  c  7. 


8nd  Tone'^ 
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Do  -  mi     uus        Do  -  mi  -  no 
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h 
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Another  ending : 
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ilia 


mt     '      IS. 
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Another  ending: 
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Another  ending : 
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6th  Tone 
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Diz  -  it       Do  -  mi  -  ma       do-mi- no      me-o.         Se-de     a 
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The  above  are  the  groundwork  of  the  Antiphons,  Hymns, 
and  Masses  of  the  Gregorian  Music,  which,  as  we  have 
above  observed,  still  command  the  veneration  of  the 
Roman  Catholic,  and  impress  the  cultivated  Protestant 
ear  with  admiration.  The  harmonies  show  how  suscep- 
tible such  a  system  was  of  richness.  Gregory  was  not, 
however,  satisfied  with  having  formed  this  code  of  doc- 
trinal Music,  but  maintained  and  ensured  its  duration  by 
establishing  a  school  for  orphans,  who  were  educated  as 
singers  for  the  different  Christian  Churches. 

It  does  not  appear  that  the  Musical  scale  assumed 
any  form  resembling  that  which  it  bears  at  present 
before  the  beginning  of  the  Xlth  Century.  We  are  in- 
debted for  it  to  Guido,  born  at  Arezzo,  a  little  town  of 
Tuscany,  about  the  year  990  ;  duly  to  appreciate  whose 
talents  we  must  recollect,  that  between  the  decease  of 
Gregory  and  the  period  whereof  we  now  speak,  the  at- 
tempts to  improve  Musical  notation  were  many.  The 
practice  had  been  to  place  letters  on  syllables  to  indicate 
sounds,  neither  a  very  intelligible  method,  nor  one 
quickly  read.  To  place  them,  therefore,  at  different 
degrees  of  height  from  each  other,  indicating  the  pro* 
portionate  elevation  or  depression  of  the  voice,  those 
degrees  being  accurately  marked  by  parallel  lines,  was 
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no^slight  improvement.  Though  this  mode  had  indeed 
been  in  some  measure  used  before  the  time  of  Guido, 
it  is  to  him  we  are  indebted  for  its  simplification  and 
order.  He  wrote  it  at  the  beginning  of  the  line,  and 
when  the  note  occurred  merely  put  a  dot  in  its  plue. 
And  this  method  he  aflerwards  improved,  by  pladof 
dots  in  the  intervals  between  the  lines,  to  denote 
degrees,  by  which  the  scale  was  rendered  mudi  eaiier 
to  perform  at  sight.  Guido  added  to  the  system  then 
in  use  a  bass  note,  answering  to  our  g,  or  sol,  in  the 
Fa,  or  bass  clef,  which  he  designated  by  the  gamoia 
(F)  of  the  Greeks,  and  firom  this  the  series  of  sounds  ii 
the  system  takes  the  name  of  gamut.  Beyond  these 
improvements  he  proceeded  to  that  of  counting  by  hen- 
chords  instead  of  tetrachords,  and  of  marking  byflM 
syllables  uU  re,  mi,  fa,  9ol,  la,  the  major  hexacboid, 
however  placed  in  degree  upon  the  system.  Thii 
foundation  of  his  system  of  solmization,  we  have  lot 
room  to  explain  further.  The  invention  of  counterpoiii 
has,  without  justice  to  former  Musicians,  been  assigned 
to  him.  Notwithstanding  he  first  wrote  on  the  sabjed,  te 
is  not  entitled  to  its  invention,  though  it  had  made  lillli 
progress  before  his  time.  The  following  appears  iH 
origin.    The  organ  introduced  into  France  as  early  m 
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the  3'«ar  757,  soon  became  general  in  the  Western 

Churches.  Used  us  an  accompaniment  to  the  voice,  it 
%vas  at  first  in  nnison  with  it,  and  the  facility  it  alforcled 
of  giving  several  sounds  at  the  same  moment  of  time  soon 
afforded  llic  opportunity  of  discovering-  that  umojtg  ihem 
there  were  some  v^hich,  when  simultatieously  struck,  pro- 
duced sensations  agreeable  to  the  ear.  The  minor  third 
appears  to  have  been  one  of  those  first  remarked,  and 
thence  generally  nsed  at  the  close  of  an  air,  but  there 
were  many  other  modes  soon  afler wards  in  use,  such  as 
holding-  the  sound  of  the  organ  on  a  note  below  the 
plain  chant,  or  canto  femtOr  Other  harmonies  were 
also  used  which  (without  detailing  those  employed  by 
several  authors  previous  to  Gnido,  as  Nolker,  Remt, 
Hucbaid,  and  Ado  de  Cluny)  show  the  origin  of  the  Art, 
and  at  the  same  lime  prove  that  it  was  totally  milt  now  n 
to  tl»e  AnL'ienls.  Those  who  are  inclined  lo  pursue  this 
subject,  will  do  well  to  consult  the  Abbt?  Gerljert*s  two 
Works,  De  Cantu  H  Mmica  Sacrd,  &c.  2  vols.  4io. 
1774.  and  his  Work  in  3  parts,  4 to.  published  in  1784» 
and  bearing  the  title  of  Scripiores  Eccfma^tici  de 
Mu$ic$,  Sacrd  potiMimum,  &c.  Up  to  the  period  we 
bave  arrived  at,  the  canto  fermo^  or  plain  chant,  con- 
sisted of  notes  of  equal  dnration  as  respects  time,  and 
rhythm  wan  unknown.  Perhaps  from  the  circumstance 
of  profane  Music  containing  a  portion  of  that  quality, 
or  from  Musicians  beginning  to  feel  its  importance, 
80  thill  the  organ  and  the  voice  might  move  together, 
Ibis  branch  of  the  Science  now  begiin  to  receive  some 
attention.  Franco  of  Paris,  »ome  say  of  Cologne, 
was  the  first  who  treated  on  ihis  subject.  Though  his 
birth-place  is  uncertain,  it  is  by  no  means  so  that  be 
was  a  Scholar  of  the  Cathedra!  of  Liege  in  lUGG,  13e- 
tbre  him,  the  attempts  at  this  port  of  the  Art,  he  says, 
bad  been  fruitless,  and  it  really  appears  thut  he  was  I  lie 
first  who  reduced  the  rules  of  rhythm  to  a  system.  His 
Work  is  printed  in  Gerberl*s  collection  above  mentioned. 
His  doctrine  is,  that  measured  Music  is  superior  to  plain 
chant,  and  he  alludes  to  three  measures  of  a  note,  the 
long,  the  breve,  nnd  the  scmibreve,  whose  subdi vicious 
we  omit,  as  well  as  his  marks  of  relative  rests  and 
panoses.  He  gives  five  modes  of  rhythm,  which  are  the 
elements  of  his  llhythmopcpia.  Descant  he  defines  as 
the  union  of  several  melodies  concordant  with  each 
other,  Ihotigh  consisting  of  different  figures.  In  his 
maxims  an  obvious  progress  appears,  and  most  jiarti- 
cularly  in  the  use  of  the  major  or  minor  sixth  between 
two  octaves ;  being  the  earliest  example  in  iTie  records 
of  the  Science,  as  under : 
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For  a  century  aflcr  the  lime  of  Franco,  Music,  as  re- 
spects harmony,  appears  lo  have  remained  in  the  same 
state  which  it  occupied  about  the  period  of  the  Cru- 
sades, when  Kuro[)e  was  otlierwise  engaged  than  in 
prosecuting  the  Arts,  Walter  Oflingion,  a  Monk  of 
Evesham,  and  Robert  Handlo,  the  latter  of  whom  flou- 
tislied  more  than  a  century  after  the  former,  are  the 
only  authors  of  the  period  whom  it  is  necessary  lo 
name.  Towards  the  close  of  the  XllHh  Century,  a 
commentator  on  Franco  arose,  who  appears  with  i»omc- 
what  of  the  claim  of  inventor,  a  Paduan  of  the  name 
of  Marcheltij  among  whose  writings  we  find  one  on 
plain  chant,  in  1274.  A  Work  of  his  on  Measured 
Music  was  dedicated  lo  Robert,  King  of  Naples,  whose 
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reign  w^as  from  1309  to  1344.  I>escant  had  madesome  Mumc, 
progress  at  this  time,  and  we  now  find  the  first  use  of  ^*o*J<-*"i- 
chromatic  passages,  as  in  the  following  eat  am  pies  ;  ^-^'S'^*^ 


i^s: 


--^ 


icr 


^C3gy#C5r-^ 


Q« 


This  author  gives  a  theory,  and  treats  at  some  length 
of  chromatic  and  enharmonic  genera*  Certain,  indeed, 
it  is  that  the  Art  had  then  considerably  advanced ;  as 
is  proved  by  die  writings  of  John  dc  Muris,  a  Doctor  of 
the  Sorbonne,  whose  Country'  is  undetermined ;  and  who, 
but  for  the  researches  of  M.  Gerbert  and  Dr.  Burney, 
would  have  had  the  credit  of  the*^  inventions,  particu- 
larly of  rhythm  and  the  form  of  notes.  Though  the 
science  of  harmony  is  much  indebted  to  his  exertions,  it 
does  not  appear  that  he  did  much  towards  the  advance- 
ment of  Musical  notation.  It  was  he  who  first  noticed 
the  impropriety  of  two  consecutive  perfect  consonances 
by  similar  motion,  and  who,  moreover,  laid  down  many 
laws  respecting  the  succession  of  intervals  which  are 
observed  at  the  present  time;  and  in  his  Works  the  term 
eonnitrpaint  is  first  usetl  instcatl  of  dritcanL  A  great 
variety  of  opinions  appears  to  have  been  entertained 
about  this  tijne  respecting  the  laws  of  counterpoint,  in* 
asmuch  as  the  Doctor  complains  of  the  continual  changes 
in  the  Art  of  Music, 

About  this  period,  a.  p.  1322»  John  XXI L  issued 
a  Bull  countermanding  the  further  use  of  descant  in 
the  Church  because  of  the  abuses  into  which  it  had 
degenerated,  and  its  want  of  fixed  principles.  There 
is,  however,  at  the  end  of  it  a  saving  clause  to  the 
following  effect : — •**  It  is  not  our  intetition  wholly  to 
prevent  the  use  of  concords  in  the  i^iicretl  service,  par- 
ticularly on  great  festivals,  provided  the  ecclesiastical 
chant  or  plain  song  be  carefully  preserved."  John  de 
Muris  i^  supposed  to  have  been  living  so  late  as  1345. 
Franco  and  he  had  many  commentators,  among  whom 
were  Philip  de  Vitry,  of  whom  nothing  more  is  now 
known  than  bis  name,  and  Prosducimus  de  Beldemandis 
of  Padua,  who  was  a  Professor  of  Music  in  that  City  in 
the  year  142*4,_and  whose  writings  are  now  lost ;  this  latter 
is  said  to  be  the  first  who  admits  to  a  place  the  minor  sixth 
in  the  catalogue  of  concords,  and  who  speaks  explicitly  of 
the  fourth  as  u  discord.  He,  however,  says  it  is  less  u 
dist*ord  than  the  second  or  seventh,  and  may  be  placed 
in  a  middle  class  between  concords  and  discords.  We 
may  here  notice  that  the  name  of  Philip  tie  Vitry  fre- 
quently occurs  in  ancient  authors,  especially  in  England. 
M  or  ley  tells  us,  that  he  used  red  notes  in  his  motels  to 
imply  a  change  of  rjiode,  time,  and  prolation.  Vitry 
docs  not,  however,  mention  this  in  his  Tract  on  Coun- 
terpoint, and  **  his  motets/'  says  Burney,  '*  such  is  the 
transient  state  of  Music,  would  be  utterly  unintelli- 
gible,*' though  M  or  ley  tells  us,  that  *Mhey  were  tor  some 
time  of  ail  others  best  esteemed  and  most  used  in  the 
Church.**  From  the  XHlth  to  the  close  of  the  XVth 
Century,  there  is  a  hiatus  in  the  liistory  of  counter- 
point. Perhaps  this  will  not  excite  our  wonder  when 
we  know  frotti  Durand.  {De  Modo  Grn,  Coned,  cdt' 
brandi,}  that  at  the  latter  end  of  the  Xlllth  Century, 
motets  were  considered  indecorous  and  prolane ;  and 
that  Car  pen  tier  gives  a  passage  from  the  MS.  Constitu- 
4  X 
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Mtitie.     lions  of  the  Carmelite  Friara,  ordaining^  that  **  no  moteU 
TBod^n,    Qr  other  songs,  that  are  more  likely  to  excite  lasciviousnen 

'-^▼^  ^  than  devotion,  should  be  sung  under  severe  penalties/ 
The  name  of  motet  has  been  for  centuries  past,  and  is 
still  given  to  all  compositions  for  the  use  of  the  Catholic 
Church,  sudi  as  Psalms,  Hymns,  Anthems,  &c.  The 
discoveries  of  M.  Perne  among  the  Manuscripts  of  the 
Royal  Library  at  Paris,  justify  a  hope  that  the  interesting 
interval  presenting  the  gap  we  have  mentioned  may  be 
still  filled  up. 

XVth  Cen-       About  the  close  of  the  XTVth  Century,  the  rhythmi- 

*u>7*  cal  feet  of  Franco  began  to  lose  ground,  and  the  sounds 

introduced  into  the  measure  or  metre  were  as  many  as 
the  subdivision  of  the  different  orders  of  notes  would  at 
that  time  permit ;  this  induced  new  forms  or  figures  to 
represent  new  values  of  time,  which  were  introduced  to* 
wards  the  close  of  the  XlVth  and  beginning  of  the  XVth 
Century.  They  are  not,  indeed,  mentioned  in  the  writings 
of  the  period,  but  that  they  were  instituted  and  fixed  is 
certain,  from  our  finding  them  in  authors  of  a  later  dale, 
and  especially  in  the  Works  of  John  Tinctor,  Chapel- 

Tinetor.  master  to  Ferdinand,  King  of  Naples,  and  aflerwards  Ca- 
non Doctor  at  Nivelle,  in  Brabant,  and  who  consequently 
lived  in  the  latter  half  of  the  XVth  Century.  Among 
other  Works  this  author  lefl  a  Dictionary  of  Music,  under 
the  title  of  Definitorum  terminomm  Musicm.  The  doc* 
trines  found  in  Tinctor  are,  however,  much  better  dis- 
played in  the  Works  of  Franchino  Gaffbrio,  a  writer  who 

GAffono.  forms  a  very  memorable  epoch  in  the  History  of  Music, 
not  only  on  account  of  the  extent,  but  the  durability,  alsow 
of  his  doctrine.  Born  at  Lodi  in  1451,  in  1484  he  be- 
came Chapel-master  of  the  Cathedral  of  Milan,  and  Pro- 
fessor at  the  School  of  Music  in  that  City.  Of  the  Works 
which  he  lefl,  that  which  is  best  known  to  the  World  is 
the  Pra^ica  Muiica^  printed  at  Milan  in  1496,  and  almost 
one  of  the  first  Musical  Treatises  that  issued  from  a  print- 
ing-press. Its  division  is  into  four  books,  whereof  the 
first  treats  of  harmony,  which  then,  as  with  the  Ancients, 
signified  little  more  than  air;  the  second  is  on  measured 
chant ;  the  third  on  counterpoint ;  and  the  last  on  Mu- 
sical proportions.  The  first  has  no  novelty,  but  the 
second  and  third  are  interesting.  Respecting  the 
value  of  notes,  Gaffbrio  considers  five  as  essential,  and 
these  are  the  five  principal  notes,  namely  the  maxim, 


(lOtheVmg,(2,)ihcbreve,(8,)thetemibf«ve,(40*nd    j 
the  minim.  (5.)  There  are  leaser  valnea,  the  semi-miiiim  ^ 
of  two  sorts,  viz.  the  major  seminim  (6)  and  the  minor 
semi-minim.  (7.)  Each  of  these  has  a  cwTcapooding  r^ 
the  k>ng  having  two,  one  denoting  perfeotioB,  (8,)  dii 
other  imperfection.  (9.) 
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The  relative  Taloe  of  these  notes  to  each  other  is  4e> 
noted  by  different  terms.  That  of  the  maxim  with  At 
long  is  called  the  major  mode,  that  of  the  long  with  At 
breve  the  minor  mode,  that  of  the  breve  with  the  len^ 
breve  is  called  time,  and  that  of  the  semibreve  with  tbe 
minim  "prolation.  At  an  earlier  period  this  prolatiai 
was  called  minor  prolation,  and  that  of  the  nrinim  to 
the  semi-minim  major  prolation.  Eadi  of  them  mm 
be  perfect  or  imperfect,  that  is,  triple  or  double,  ssl 
the  quoties  is  signified  by  different  signs,  and  tbsR 
relations  being  quite  independent  of  each  other,  aDev 
of  almost  infinite  combinations.  We  find  from  Gfa- 
reanus  that  those  in  which  all  the  relations  were  dooUe 
were  in  most  general  use;  and  secondly,  that  ia  wliieh 
all  are  doubled  except  time ;  the  first  cuueymtog 
to  our  common  time  of  two,  and  the  second  to  oar 
measure  in  triple  time,  using  figures  of  doable  vslse; 
the  remainder  are  included  in  our  compoond  measaici 
with  a  similar  modification.  In  this,  then,  the  system  of 
values  is  fixed,  excepting  some  slight  modifications  to 
be  hereafter  noticed.  Gaffbrio*s  third  book  n  diviM 
into  fifleen  chapters.  The  first  two  treat  in  a  gesenl 
manner  of  counterpoint  and  its  different  sorts;  tkr 
third  contains  eight  rules  for  the  succession  of  coow- 
nances,  much  the  same  as  those  now  used  ;  the  foartb 
chapter  is  on  dissonances,  and  sufficiently  prmres  thit 
those  intervals  were  employed  in  the  time  of  the  writefr 
though  with  much  circumspection,  not  longer  than  for  tbe 
value  of  a  minim. 


in  passages  and  by  syncope,  and  this  but  rarely.  On 
this  point  he  mentions  various  composers  who  made  use 
of  them  without  any  scruple,  as  Dunstable,  Binchois, 
Dufay,  Brasart,  &c.,  and  concludes  by  stating  that  many 
of  these  intervals  may  be  used  with  propriety.  The  fifth 
and  sixth  chapters  are  on  fourths,  showing  how  they 
were  used  at  that  period  ;  the  seventh  relates  to  sixths 
and  thirds,  and  the  remaining  chapters  to  the  arrange- 
ment of  the  different  parts.  Though  Gaffbrio  gives  no 
details  respecting  the  form  of  Musical  pieces  of  his  time, 
we  know  from  John  Tinctor  that  canons  were  then 
in  use,  and  were  called  fii^ues,  and  that  even  enig>- 


matical  canons  were  known.  Music  was  also  divide! 
into  spiritual  and  profane,  the  former  called  moUt^ikt 
latter  cantilena.  The  compositions  of  this  era,  for  mi 
may  be  denominated,  and  others  rather  later,  ditfkif 
talents  worthy  of  investigation. 

When  the  Western  Empire  was  destroyed  anddisoH»> 
bered  by  invasions  from  the  North,  Music  consdsted  oaly 
of  the  Ecclesiastical  chant  and  the  national  melodksof  da 
Barbarians;  and  in  these  was  found  the  first  distinctioi 
between  the  serious  and  ideal  style.  The  popular  soofi^ 
of  the  Middle  Ages,  composed  by  the  Troobadoors,  sae-^ 
eimoTB,  as  it  were,  of  the  ancient  Baids,  such  as  Raool 
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de  Conc)%  Thibaut,  Count  of  Champagne,  atid  oelier^ 
^  give  a  correct  jiotloH  of  the  ideal  style,  whilst  ihe  srriotis 
styli*  was  restricted  to   plain  cliant»  and  the  harmonies 
composed    on    it     At   this   period   counterpoint    made 
rapid  strides,  canons  led  on  to  fugues,  and  much  art  he- 
came  required  for  composition.     According  to  the  testi- 
mony of  Tinctor^   England  can  claim  the  fionour  of 
ha\nng  supplied  one  of  the  principal  contributors  to  the 
revolution  that  took  place   in  the   Art,     The    passage 
which  ccrnfers  on  the  English  a  principal  share   in   the 
invent  ion  of  figurative   harmony  is  as  follows.     Ciijft.% 
vt  ila  dicam,  Tiovts  Jrtts  fom  d  origo  {Contrajmncti) 
apud  Ajiglox^   qiion/m  caput  Dunntapte  fjiUit,  fttisse 
perkihehtr.     The  writer  gLws  on  to  enumerate   his  con- 
lemporaries  in  France,  as  Dtifay  and  Binchois,  who  were 
iinmediatcly  succeeded  by  Okenheiin,  Busnois,  Regis, 
and  Caron,  Qmntum^  he  says,  quos  audivcrim  in  composi- 
tione pr(^ntantkmni.  The  John  of  Dunstable  above  men- 
tioned appears  to  have  died  cither  in    1453  or  within 
five  years  afterwards.     Tinctor  wrongly  attributes  the  in- 
vention of  measured  chant  to  John,  ivnd  he  has  been  fol- 
lowed by  Sebastian  fleyden,  who  wrote  in  1 537,  and  after- 
wards by  Nucius,  who  adds  to  those  above  named  many 
others  who  were  certainly  later»  such  as  Josquin  des  Prez, 
H,  Lsaac,  L.  Senlel,  B*  Ducis.  &c.  Of  this  period  we  know 
of  not  more  llian  one  canon,  which  is  given  by  Burney, 
and  is  a  tolerable  composition. 

Of  the  Works  of  the  ancient  masters  of  (he  French  and 
Flemish  Schools,  about  1480,  and  subsequently,  many 
examples  have  reached  us,  L.  Gnicciardini  accounts  the 
Flemish  as  the  older  School,  and  says  that  it  furnished  all 
Europe  with  singers  and  composers.  Guicciardini,  how* 
ever,  must  not  be  strictly  relied  on:  he  wasa  renegade  Ita- 
lian, who  settled  at  Antwerp  in  the  service  of  the  Em- 
peror Charles  V.,  and  in  his  History  of  IheXow  Countries 
determined  on  giving  the  people  among  whom  he  lived 
the  honour. of  every  iLseful  and  ornamental  invention  to 
flatter  his  patron,  even  at  ihe  expense  of  has  native 
Cot ui try.  So  the  Abbe  du  Oos^  from  a  contrary  prin- 
ciple, wished  to  give  tlie  honour  to  the  Flemings  in 
order  to  steal  it  Irom  them  afterwards  in  favour  of 
France,  his  own  Conntry,  Amoi^g  the  most  celebrated 
masters  of  the  Flemish  School  were  James  Obrect,  or 
Hobrecht,  J.  Ockenlieim,  but  especially  Josquin  des 
Prez,  Obrecht,  the  earliest,  taught  the  celebrated  Eras- 
mus INIusic,  He  was  born  in  the  Netherlands  in  1467, 
and  Glarcanus  says,  that  so  great  was  his  facility  \i\ 
writing  that  he  cornpOFed  a  Mass  in  one  night,  which 
was  very  much  admired  by  the  learned.  It  is  not  cer- 
tain at  what  period  Ockenhetm  died,  but  he  is  generally 
considered  a  composer  of  the  XVlh  Century,  as  there  is  no 
proof  of  his  existence  in  that  f<»llowing.  He  composed 
a  motet  in  thirty  six  parts,  but  of  what  they  consisted, 
or  how  they  were  disposed,  is  not  told  by  Ornilhoparcus 
or  others  who  mention  tfie  circumstance.  Tliis,  how- 
ever, was  surpassed  at  rather  a  later  period  by  our  own 
Countryman  Bird,  who  composed  one  in  forty  parts, 
whereof  a  copy  ts  in  possession  of  the  writer  of  this 
Essay.  The  celebrated  Josqnin  des  Prez,  or  as  he 
was  styled  in  Latin  Jodocns  Prateusis,  was  the  scholar 
of  Ockenheiro,  and  was  universally  considered  by  hia 
contemporaries  as  the  best  composer  of  his  time.  His 
compositions  for  the  Ch tirch,  though  long  laid  aside, 
and  now  obsolete  through  the  change  in  notation, 
still  deserve  the  attention  of  the  curious,  Burney 
says  of  him,  **  The  laws  and  difficidties  of  canon,  fugue, 
augmentation,  diminution,  reversion,  and  almost  every 


other  Bpecies   of  Musical  contrivance  allowable  in  Ec-      Mmic. 
clesiastical  compmiliooi*  for  voices,  were  never  so  well     Modctn. 
observed    or  happily   vanquished    as  by  Josqnrn,   who  ^^•"v^^ 
may  justly  be  called  the  father  of  modem  harmony, 
and  the  inventor  of  almost  every  ingenious  contexture 
of  its    constituent    parts  near    a    hundred  years    before 
the    time  of  Palestrina^  Orlando  di   Lasso,  Tallis,    or 
Bird,  the  great  luminanes  of  the  XVIth  Century.*'     He 
wai?  a    singer  at  ^Rome,  afterwards   Chapel  master  to 
Louis  XII.  of  France,  and  died  about   1520.     After 
him  may  be  placed  Pierre  de  la  Rue,  or  as  he  is  calletl  Pierre  dela 
in  Latin  Petrnji  Platensis%  a  very  vohiminous  writer  of  ^^^^^ 
the  period.     Walther  says  he  was  a  Netherlander ;  Gla- 
reanus  a  Frenchnian  ;    others  give  Spain  as  the  place 
of  his  birth.     He  certainly  was  a  learned  contrapnntist, 
and   many  of  his  compositions  for  the  Church  arc  still 
extant,  some  of  which  were  publislied  immediately  after 
the  invention  of  Musical  types,  rn  the  year  1&03,     He 
made  free  use  of  the  four  principnt  discords,  the  second, 
fourth,  seventh,  and  ninth,     B.  Ducis  and   other  com-  B,  Ducmu 
posers    followed  Pierre  de  la  Rue,   and   up  to  the  time 
of  Orlando  di  Lasso  maintained  X\i^  honour  of  the  Fle- 
mish School. 

Tlie  most  ancient  contrapuntist  of  the  French  School  French 
was  Anthony  Brumel,  a  contemporary  of  Josquin   and  ^^''^^- 
scholar  of  Ockeuheim.     Without   much  invention,  his     *'"^^*  ' 
harmony  is  pure,  nnd  his  melody  and   notation  clearer 
and  more  simple  than  is  general  I  y  found  in  the  writings 
of  his  day.     Glareanus  says,  that  at  the  beginning  of 
the  XVlth  Century,  at  an  extreme  old  age,  he  composed 
a  K'^rie  eteisofj,  in  competition  with  Josquin.  wherein 
not  only  in  the  tenor,  but  in  all  the  parts  ascending  and 
descending,  he  introduced  the  ^subject  with  wonderful 
skill.     Biumel  may  be  considered   the  founder  of  the 
French   School    of  Music.     Anthony    Fevin^  a   native  Fevin, 
of  Orleans,  is  mentioned  by  Glareanus  as  a  snccessful 
emulator  of  Josquin.      John    Mouton    is    claimed    by  Moutoa. 
Guieciardini  as  a  Fleming,  but  it  is  certain   that  the 
greater  jmrt  of  his  life  was  spent  in  the  service  of  the 
French   Court,  during  the  reigns  of  Louis  Xll.  and 
Francis  I.      He  was  the  scholar  of  Josquin  and  master 
of  Adrian    Willaert.      Aruadelt,    Verdelot,   LUleritier, 
Goudimelj  and    others   followed,  of  whom   our  limits 
confine  us  to  the  mere  enumeration.    In  Germany,  about  Germant, 
the  same  period,  appear  H.  Finck,  H,  Isaac,  L,  Senfel, 
and  others.     The  colleeliotis  by  Pen  linger,  Bodenschaft, 
and  others,  make  ns  acquainted  uith  ihe  names  and 
Works  of  more  than  two  hundred  corap&sers  who  flou- 
rished between  1450  and  15B0,  to  whom  fugues  and  the 
mobt    intricate   compositions    were    mere    amusements, 
written  with  singular  ease  and  correctness. 

It  would  be  improper  to  omit  in   this  place  a  concise  E„tffjj,j, 
view  of  the  progress  of  counterpoint  in  our  own  Cbitntry,  Music  frorn 
and  we  will  premise  by  stating  that  there  are  Masses  in  XVthCtn- 
fonr,  fiv^e,  and  six  parts,  composed  by  Englishmen,  which  *"0' *"  P"^ 
are  as  ancient  as  those  of  the  Continental  writers;  as  also  ^* 

secular  Music  of  two  and  three  parts,  in  good  counter- 
point, of  the  XVth  and  beginning  of  tiie  XVIth  Century,  xvili  ami 
Among  our  early  composers  are  William  of  Newark,  She-  XVIih 
ryngham,  Edmund  Turges,  Tutor  or  Tudor,  Gilbert  Ba-  C^aturies*. 
nester,  Browne,  Richard  Davy,  William  Corny  she  junior, 
Syr  Thomas  Phelyppes,  and  Robert  Fayrfax.     Little, 
however,  is  known  of  these  ^lusicians.   Tnrges  was  one 
of  the  Musicians  of  Henry  VL    Tndor  was  the  author  of 
several  compositions  in  Prince  Henry *s  (Henry  VII f.) 
Music  Book.    Cornyshe  was  in  the  Chapel  ofHenry  VII. ; 
and  Fa\rfax  was  admitted  to  the  degree  of  Doctor  trf" 
4x2 
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Music  at  Cambridge  in  1511.  In  the  reign  of  Henry 
VIII.  we  have  not  only  the  Monarch  himself  a  clever 
Musician,  as  is  manifest  from  the  Anthem  under  his 
name  in  Boyce*s  Collection  of  Cathedral  Music ;  but 
the  names  of  Kasar,  Ashton»  Nonman,  Shepherd,  Dr. 
Christopher  Tye,  whose  LaudaU  nomen  is  still  sung  and 
admired,  and  is  in  truth  a  magnificent  specimen,  John- 
son, Parsons,  and  others,  which  point  out  the  extent  and 
success  with  which  Music  was  cultivated  in  England. 
From  the  Earl  of  Northumberland's  (Henry  Algernon 
Percy,  iiflh  Earl)  Household  Book^  it  appears  that  this 
Nobleman,  as  was  the  practice  with  others,  retained  a 
regular  Musical  retinue.  One  of  the  items  runs  thus, 
'*  My  Lorde  usith  and  aocustomyth  to  gyfe  yerely  to 
every  ErlLs  (Earl's)  Mynstrellis,  when  they  custome 
to  come  to  him  yerely,  iijs,  \\\}d,  Ande  if  they  come  to 
my  Lord  seldome,  ones  in  ij  or  iij  yeres,  then  vj«.  viljd." 
It  is  clear  that  great  attention  was  paid  here  to  Choral 
Music  during  this  King's  reigu,  for  among  the  '*  Ordi- 
naunces  made  for  the  Kinges  Houshold  and  Chambres*' 
by  Wolsey,  it  is  said,  that  '*  when  the  King  is  on  journies 
or  progresses,  only  six  singing  boys  and  six  Gentlemen 
of  the  Choir  shall  make  a  part  of  the  Royal  retinue ;  who 
daylie  in  absence  of  the  residue  of  the  Chapel,  shall 
have  a  Masse  of  our  Ladye  before  noon,  and  on  Sondaiea 
and  holidaies  Masse  of  the  daie,  besides  our  Lady-Masse 
and  an  Anthempne  in  the  afVernoon ;  for  which  purpose, 
no  great  carriage  of  either  vestiments  or  bookes  shall 
require."  In  1550  the  whole  of  the  Cathedral  Service 
was  set  to  Musical  notes  by  John  Marbeck,  organist  of 
Windsor,  and  printed  by  Richard  Grafion.  Marbeck 
was  a  zealous  Reformer  whose  enthusiasm  was  near 
being  the  cause  of  his  martyrdom  in  Henry's  time ; 
he  was  condemned  to  the  stake  for  heresy*  but  pardoned 
at  the  intercession  of  Sir  Humphry  Foster.  As  it  can 
scarcely  be  said  that  England  could  ever  boast  a  School 
of  Music,  it  will  be  more  convenient  in  this  place  to 
follow  up  a  succinct  account  of  its  history  and  our  beat 
authors  from  the  period  above  named,  before  we  proceed 
to  notice  the  Italian,  German,  and  French  Schools. 

Elizabeth,  in  the  early  part  of  her  life,  appears  to  have 
studied  Music,  and  a  long  and  generally  tranquil  reign, 
in  spite  of  the  fanaticism  of  the  times  and  the  outcry  of 
the  Puritans,  allowed  it  to  be  brought  to  a  pitch  of  per- 
fection here,  through  the  diligence  and  talents  of  Tye, 
Tallis,  Bird,  Morley,  and  others,  scarcely  surpassed  by 
that  of  Italy  itself.  Yet  it  would  appear  tliat  the  parsi- 
mony of  the  Sovereign  in  rewarding  Musical  talent  was 
such,  that  Drs.  Bull  and  Dowland,  two  master  spirits  in 
the  Art,  quitted  the  Country  in  pursuit  of  better  en- 
couragement on  the  Continent.  James  I.  came  from  a 
part  of  the  Island,  which,  notwithstanding  the  splendid 
talents  it  has  exhibited  in  Literature  and  the  other  Arts, 
cannot  be  recognised  as  having  hitherto  produced  a 
good  Musician.  This  Prince  received  no  pleasure  from 
Music.  In  his  reign  the  names  that  appear  are 
those  of  Dr.  Nathaniel  Gyles,  Thomas  Tomkins,  Elway 
Bevin,  and  Orlando  Gibbons  in  Ecclesiastical  Music 
For  the  chamber,  principally  madrigals,  besides  the 
above,  we  had  Michael  Este,  Thomas  Este,  Bateson, 
Pilkington,  Litchfield,  Ward,  Wilbye,  Farmer,  Ben- 
nett, Ford,  and  others.  It  would  be  unjust  to  the 
memory  of  Gibbons,  whose  splendid  compositions  are 
still  used  in  our  Cathedrals,  and  will  never  be  surpassed, 
to  withhold  the  testimony  of  Dr.  Tudway  to  his  genius; 
he  says  that  his  services  and  **  anthems  are  the  most 
perfect  pieces  of  Church  composition;"  and  again,  that 


hb  **  fugues  and  embellishments  are  so  just  »iid  naturally     } 
taken,  as  must  warm  the  heart  of  any  one  who  is  en-    ^ 
dued  with  a  soul  for  divine  raptures."    He  died  in  1625,  ^ 
being  commanded,  as  organist  to  Charles  I.,  to  atteni 
the  marriage  of  his  Sovereign  with  Henrietta  of  F^aooe 
at  Canterbury,  and  having  composed  the  Muaic  for  the 
occasion  in  that  City,  he  was  there  attacked  with  the 
small-pox,  and  dying  on  Whitsanday,  was  buried  in  the 
Cathedral.     We  regret  that  our  space  does  not  allow  ui 
to  enlarge  further  on  the  merits  of  the  writers  above  JU 
mentioned;  the  Musician,  and  especially  the  Madrigalian,  Soa 
well  appreciates  the  encomiums,  though  passing,  which 
it  is  our  duty  to  pay  them,  and  it  may  be  interesting  to 
the  reader  to  be  aware,  that  there  still  exists  in  the  Me- 
tropolis a  Society,  founded  about  a  century  ago,  whose 
object  is  the  preservation  and  performance  of  the  Music  of 
Elizabeth's,  James's,  and  Charies's  reigns,  and  in  which  be 
may  still  occasionally  hear  sung,  as  of  old,  2%e  IVncs^ 
ofOriana.    This,  **  the  Madrigal  Society,**  is  a  truly  An- 
tiquaries' Society,  and  worthy  of  more  patronage  diian  it 
has  ever  received ;  having  rendered  important  service  lo  the 
Art  by  keeping  aJive  the  true  and  classic  English  style. 
We  feel  pleasure  in  simply  recording  the  name  of  John 
Immyns  its  founder.     It  is  at  present  under  the  presi- 
dency of  a  most  worthy  and  distinguished  amateur,  Sir 
John  Rogers,  of  ancient  family,  and  himself  a  MiBiotl 
writer  of  no  ordinary  abilities. 

Charles  I.,  during  the  life  of  his  father,  wss  a  scholar 
of  Coperario,  (Cooper,)  and,  according  to  Playford,  Ind  Chadi 
acquired  considerable  facility  on  the  viol  di  gamba.    He 
had  much  affection  for  Music,  and   especially  (or  tkst 
of  the  Church.     Hence  he  encouraged  the  Art  and  ils 
Professors.    From  Rymer's  Fcedera  we  find  that  his  hand 
consisted  of  Nurholas  Lani^re,  master  thereof  who  kad 
two  hundred  pounds  yearly  for  wages,  Thomas  Foord,B>>k 
Robert  Johnson,  Thomas    Day,   Alfonso    Feraboico^ 
Thomas  Lupo,  John  Lawrence,  John  Kelly,  John  Cog- 
shall,  Robert  Tayler,  Richard  Deering^,  John  Drewe, 
John  Laniere,  Edward  Wormall,  Angelo  Notary,  and 
Jonas  Wrench.     Also  Alfonso  Bales  and  Robert  Marsbe. 
Among  these  are  the  names  of  some  writers  whose  cos- 
positions  are  known  to  us ;  such  as  Foord,  Feraboacob 
Johnson,  Day,  and  Deering ;  but  the  more  celebrated  of 
the  reign,  such  as  Dr.  Child,  Dr.| Wilson,  and  Williamaad 
Henry  Lawes,  although  honoured  with  the  Kinges  favour, 
do  not  appear  in  the  grant.     Dr.  Child  was  a  good  hot 
not  extraordinary  Musician,  and  afler  having  been  ot' 
ganist  of  St.  George's  Chapel  sixty-five  years,  died  ti 
Windsor,  aged  ninety,  in  1697.     In   1641,  John  Bt^ 
nard,  a  Minor  Canon  of  St.  Paul's  Cathedral,  published 
and  dedicated  to  Charles  a  fine  collection  of  English 
Church  Music,  consisting  of  services  and  anthems;  it  ii 
to  be  regretted  that  it  was  not  in  score,  each  of  the  parts 
having  been  printed  in  folio  separately,  and  a  complete 
copy  of  them  is  not  now  known.  They  consisted  of  morn- 
ing and  evening  services,  and  the  communion  pieces  aod 
responses  by  Dr.  Tye,  Tallis,  Bird,  Morley,  Stragers, 
Bevin,  Orlando  Gibbons,  Mundy,  Parsons,  Dr.  Gyles* 
and  Woodson,  with  Tallis's  Litany,  and  a  considerable 
number  of  full  anthems  in  four,  five,  and  six  parts,  bj 
Tye,  White,  Farrant,  Shepherd,  Bull,  Parsons,  Morley, 
Hooper,  Mundy,  Giles,  Gibbons,  Batten,  Weelkes,  and 
Ward.     Of  this  period,  although  they  are  not  authors  of 
choral  compositions,  ought  not  to  be  forgotten  the  names 
of  Martin  Pierson,  Richard  Deering,  a  member  of  the 
family  of  the  Deerings  of  Kent,  Christopher  Gibbons, 
Ben  Rogers,  Matthew  Lock,  and  othera.     In  this  reign 
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Dmmatic  Mwsic  appears  first  in  England  to  any  advan- 
i^e.  Ill  1635  was  pcrfonned  m  the  Middle  Temple,  a 
Masque  wrilleii  by  Sir  William  Ilavenant,  the  vocal  mud 
iiistnimental  Music  beiri^  said  to  have  been  composed 
by  William  and  Henry  Lawes.  In  1639,  we  find  a 
Masque,  Salmacida  Spolm,  wrilteji  by  Dave  nan  t»  and 
the  Music  by  Lewis  Richard,  Master  of  his  Majesty's 
Music,  a  name  which  we  do  nol  recollect  to  have  seen 
on  any  other  ocoision.  In  the  11th  Charles  I.  an  ei- 
lensive  Charter  was  granted  to  the  most  eminent  Musi- 
cians living"  at  the  time,  incorporating  them  by  the  style 
and  titles  of  Marshall,  Wardens,  and  Commonality  of 
the  Art  and  Science  of  Musick  in  Westminster  in  the 
County  of  Middlesei^  investing  them  with  great  privi- 
leges, which  were  afterwards  confirmed  in  the  four- 
teenth year  of  his  reign.  The  patent  roll  of  this  Charter 
Is  tested  15  July,  11  Car.,  and  is  in  the  Rolls  .ChapeL 
The  powers  granted  to  this  Company  extended  throngh- 
ont  the  realm^  the  ancient  claim  of  the  Dutton  family 
over  the  minslrelb  of  tlie  Palatinate  of  Chester  only  ex- 
cepted. Tlje  powers  given  them  were  sufficient  to  bow 
the  seeds  of  their  destrnction,  which  soon  occurred. 

Tlie  suppression  of  the  Catliedral  service  in  1G43  was 
a  death-blow  to  the  Music  of  England.  Puritans  have 
DO  bonds  of  fellowship  with  the  refined  Arts,  and  the 
cant  and  hypocrisy  of  tlie  limes  v/ill  account  for  the 
comparative  barbarism  into  which  Music  fell  in  the 
reigns  of  James  and  Charles;  the  contentions  of  parlies 
also  allow  httle  lime  and  disposition  for  the  culture  of 
the  Arts,  however  indisposed  their  professors  themselves 
may  l>e  to  mix  in  tlie  troubled  throng.  Thus  during 
the  Protectorate,  the  chief  Musicians  sought  asylums 
in  the  houses  of  private  persons^  among  patrons  who 
were  scarcely  able  to  protect  themselves.  The  Musi- 
cians selected  by  Charles  were  not  men  of  great  genius 
and  abilities,  yet  ttie  King  was  neither  ignorant  nor 
partial  in  his  choice  ;  they  were  the  best  the  nation  could 
boast  at  the  time.  Though  on  every  other  point  the 
reahn  was  divided  into  factions,  which  were  actnatcd 
by  the  extremest  violence,  there  was  but  one  opinion  of 
the  merits  of  William  and  Henry  Lawes,  Yet  not- 
withstanding the  testimony  of  MiUon,  himself,  it  is  pre- 
sumed, a  very  fair  Musician,  we  are  unable  to  perceive 
in  the  compositions  of  these  men  sufficient  to  justify  die 
panegyrics  bestowed  upon  them.  To  Tail  is,  Bird, 
and  Gibbons  they  were  infinitely  inferior  ;  indeed,  it  is 
scarcely  right  to  name  them  in  the  same  sentence.  The 
Interregnum  from  the  death  of  Charles  to  the  Restora- 
tion, from  I  he  cvlreme  fanaticism  of  the  times,  was  very 
unfavourable  to  Music,  yet  was  it  zealously  cultivated 
in  private,  and  among  those  whose  career  commenced  in 
this  period  was  John  Jenkins,  a  great  composer  of 
Fancies  fur  Viols,  which  were  in  high  estimation  during 
the  rude  state  of  Instrumental  Music  ;  he  was  much,  and 
perhaps  deservedly,  udmired  at  the  time,  bnt  except  a 
madrigal  or  two  of  some  merit,  his  Works  are  now  for- 
gotten. The  lovers  of  English  Vocal  Music  arc  in 
deblcd  to  John  Playford,  who,  in  1655,  published  the 
first  edition  of  his  ItUroduelion  to  the  Skill  of  Mmic,  a 
compendium  of  Morley,  Butler,  and  other  Works,  It 
bad  so  rapid  a  sale,  that,  in  1683,  it  had  passed  its  tenth 
edition.  It  contained  no  novelty  in  theory  or  practice, 
but  its  form,  price,  and  style  were  so  suited  to  every  class 
of  the  Musical  world,  that  it  seems  to  have  been  more 
generally  purchased  than  any  elementary  Tract  that  had 
then  appeared  in  this  or  any  other  Country.  Play  ford 
was  born  in  lfil3,  and  was  not  only  a  vendor  of  Music 


but  a  gofjd  Musician.     His  publications  were  very  nu-      Mu»ia 
merous,    and    his   intelligence   as  a   printer  of  Music,     Mcxkni* 
so  tar  secured  lo  him  and  to  his  son  the  esteem  of  the      ^  ^  ^^ ' 
first  masters  of  the  Art,  that  without  a  special  license,  or 
authority,  he  appears  to  have  had  almost  a  monopoly  of 
the  business  of  furnishing  the  nation  with  inslrumenta, 
books,  and  all  the  tools  of  the  Science.     During  the 
period  of  the  Civil  War,  Oxford  was  the  place  of  refuge 
for  Musicians,  but   af\er   1646,   the  year  in  which  the  AiOxfoTd 
King  wtis  forced  to  quit  that  city  afler   tltc  battle  of^^;"**«^^ 
Naseby,  till  1656,  all  5ecms  hushed.     From  that  time      ^^ 
Anthony  Wood,  a  lover  of  the  Art,  and  for  other  causes 
venerable  in  the  eye  of  the  reader,  preserved  a  good 
account  of  the  state  of  practical  Music  in  the  Uni* 
versity.     Honest  Anthony  tells  us,  **  The  gentlemen  in 
private  meetings  which  A.  W,  frequented,  played  three, 
four,  or   five   parts  with  viols,    as  treble  viol,   tenor, 
countertenor,    and   bass,    with    an  organ,   virginal,   or 
harpsicon    joined    with  them;"   but    he   adds,  **  they 
esteemed  a  violin  to  be  an  instrument  only  belonging  to 
a  common  fiddler,  and  could  not  endure  that  it  should 
come  among  them   for  feare  of  nmking  their  mcetingB 
to  be  vaine  and  fiddling.     But  before  the  Restoration  of 
Charles  II. ,  and  especially  afier,  viols  began  to  be  out 
of  fashion  and  only  violins  used,  as  treble  violin,  tenor 
and  base  violin  ;  and  the  King,  according  to  the  French 
mode,  would  have  twenty-four  violins  playing  before  him, 
while  he  was  at  mcales»  as  being  more  airie  and  brisk 
than   viols."      In    truth,  at    this   period    instrumental 
Music,  and  particularly  stringed,  had  begun  to  make  its 
way  in  England.     Wood  afterwards  gives  the  names  of 
the  performers  with  whom  he  used  to  play,  as  well  as  a 
sketch    of  their  moral   and    Musical    qualities.     Thus 
he  describes  **  Christopher  Harrison,  M.  A,,  fellow  of 
Queen's  College,  a  maggot* headed  person  and  humor- 
ous ;"  •*  Nathan  Crew,  M.A.,  a  violinist  and  violist, 
but  afwaies  played  out  of  tune  as  having  no  good  eare, 
he  was  afterwards  Bishop  of  Durham.**     Thomas  Ken, 
aflerwards  Bishop  of  Bath  and  Wells,  used  to  be  of  these 
parties. 

At  the  Restoration,  Child,  Christopher  Gibbons,  Reslomtioii 
Rogers,  and  Wilson,  were  created  Doctors,  and  were 
promoted  together  with  Low  of  Oxford*  Child,  tjibl>ons, 
and  Low  were  appointed  org-anists  of  the  Chapel 
Royal^  and  Captain  Henry  Cook  was  ni*ide  master  of 
the  children.  Itibtxjns,  likewise,  held  the  situation  of 
organist  of  Westminster  Abbey ;  Rogers,  formerly  of 
Magdalen  College,  Oxford,  was  removed  to  Eton.  Wil- 
son had  places  in  the  Chapel  and  Westminster  Abbey, 
and  Albertus  BrynCj  a  scholar  of  John  Tom  kins,  was 
appointed  organist  of  St  Paul's.  Thus  the  choirs 
throughout  the  Kingdom  were  iu  time  supplied  with 
good  masters.  The  organs,  which  had  mostly  been  de- 
stroyed, were  not  restored  without  great  difiicultyt  for 
except  Dallans,  Loosemore  of  Exeter,  Thamar  of  Peter* 
borough,  and  Preston  of  York,  scarcely  an  organ- 
builder  was  left.  At  this  period,  Schmidt  and  Harris, 
with  his  son  l\cu6  Ilenatus,  were  invited  over,  and 
received  the  homage  due  to  their  transcendent  abilities. 
At  the  Coronation  of  Charles  H*,  according  to  the  (-karles  U.^ 
Cheque-book  23d  April,  J66L  the  Musical  establishment 
contained, among  others, the  following  celebrated  names;  Hif  dwir. 
William  Tncker,  minister;  Edward  Lowe,  William  Child, 
and  Christopher  Gibbons,  organists;  Henry  CcK^k, 
Henry  Lawes,  Thomas  Piers,  Henry  Purcell,  Edward 
Col  man.  Gentlemen.  Charles,  says  Tudway,  was  a  brisk 
and  airy  Prince,  and  tired  with  *'  the  grave  and  solemn 
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way  which  hsd  bean  established  by  TaUis,  Bird,  and 
other*,  ordered  the  composers  of  his  Chapel  to  add  sym- 
phonies, &c.  with  instruments  to  their  anthems.**  This 
produced  a  new  style  of  writing,  and  soon  afterwards 
some  of  the  clefewst  children  of  the  Chapel  arrived 
at  skill  in  composition,  amonp^  whom  were  Pelham 
Humphreys,  John  Blow,  and  others,  to  whom  the  King 
gave  much  encouragement;  Humphreys  and  Blow 
were  both  fine  composers.  The  latter  succeeded  Pnr- 
oell  (who  first  brought  Dramatic  Music  in  this  Country 
into  repute)  at  the  organ  of  St.  Margaret,  Westminster. 
He  was  contemporary  with  another  fine  writer,  John 
Weldon,  and  died  in  1708,  at  the  age  of  sixty,  leaving  a 
name  venerable  among  English  Musicians. 

Of  Henry  Purcell,  it  is  truly  said  by  Dr.  Bumey, 
that  he  **  during  a  short  life,  and  in  an  Age  almost  bar- 
barous for  every  species  of  Music  but  that  of  the  Church, 
manifested  more  original  genius  than  any  Musician 
under  similar  circumstances,  that  my  inquiries  into  the 
History  of  the  Art  have  yet  discovered  in  any  part  of 
Europe."  Henry  Purcell  was  born  in  1658.  Both 
hjs  father  Henry  and  his  uncle  Thomas  were  gentlemen 
of  the  Chapel  Royal  at  the  Restoration.  As  his  father 
died  when  he  was  only  six  years  old,  it  is  probable  his 
master  was  Captain  Cook,  who  continued  master  of  the 
Chapel  boys  to  the  time  of  his  death  in  1672.  Purcell 
was  organist  of  the  Abbey  at  the  age  of  eip^hteen.  Hum- 
phrey succeeded  Cook,  and  Purcell  continued  to  receive 
instnictions  from  him  till  his  voice  broke.  He  had  a 
few  lessons  from  Blow,  which  are  blazoned  in  that  Mu- 
sician's epitaph  by  the  boast  of  *'  Master  to  the  famous 
Mr.  Henry  Puroeil.*'  His  powers  embraced  every  spe- 
cies of  composition  with  equal  facility.  In  the  Theatre 
he  knew  how  to  produce  the  utmost  effect  whereof  an 
orchestra  was  then  capable ;  in  the  Church,  fugue,  imi- 
tation, or  plain  counterpoint,  or  the  expressive  style  of 
accompanying  the  voice  with  instruments,  whereof  he 
was  the  founder ;  in  the  chamber,  sonatas  for  instru- 
ments, odes,  songs,  ballads,  cantatas,  and  catches,  were 
equally  easy  to  him.  He  became  the  darling  and 
wonder  of  the  nation,  and,  till  the  arrival  of  Handel, 
was  almost  the  only  composer  whose  Works  commanded 
attention.  He  died  November  21,  1695,  in  the  thirty- 
seventh  year  of  his  age.  Had  he  lived  longer,  it  is  not 
improbable  we  might  have  had  to  boast  of  an  English 
School  of  Secular  Music,  a  collection  of  which  by  him 
was  published  by  his  widow  two  years  after  his  decease 
under  the  title  of  Orphetis  BrUamiicus,  The  public 
have  been  recently  much  indebted  to  Mr.  Vincent 
Novel lo,  a  Musician  of  the  present  day  of  no  common 
abilities,  for  bringing  to  light  and  publication  some  of 
the  unknown  wonders  of  Henry  Purcell,  and  it  is  but 
justice  to  say,  that  the  editor  is  worthy  of  the  author. 

After  the  death  of  Purcell,  the  chief  composers  for  the 
Church  were,  as  dilettanti,  Drs.  Holder,  Creyghton,  and 
Aldrieh,  and  William  Tucker,  as  professors,  Jeremiah 
Clarke,  Goldwin,  Weldon,  and  Drs.  Croft,  Green,  Boyce, 
and  Nares.  Of  these  men,  all  eminent,  we  cannot  re- 
frain from  singling  out,  in  an  especial  manner.  Dr. 
Henry  Aldrieh,  appointed  Dean  of  Christchurch  in 
1689,  who  was  not  only  profoundly  skilled  in  the  theory 
and  practice  of  harmony,  but  also  distinguished  himself 
as  a  scholar,  a  theologian,  a  profound  critic,  an  able 
architect,  and  possessed  exquisite  taste  in  Arts,  Science, 
and  Literature  in  general.  His  compositions  for  the 
Church  give  him  a  rank  among  the  greatest  masters  of 
his  time.     Besides  his  numerous  original  compositions. 


he  adapted  English  words  to  the  IVafnis  and  Jjiinrgf^io  ^ 
many  of  the  motets  of  TaJlis,  Bird,  Palastrina,  Carituoi  ^ 
Oraziani,  and  Bassani,  originally  used  for  the  Romaa  ""^ 
Catholic  service.  He  sometimeB  amused  himself  witi 
lighter  composhions,  and  we  apprehend  that  there  are  few 
of  our  Musical  readers  who  can  be  unacquainled  with  the 
pleasing  melody  and  general  effect  of  his  round  "  Hark 
the  bonny  Christchurch  bells.''  Dr. William  Croft,  a  pupil  Dl  C 
of  Blow,  was  one  of  the  great  Musicians  of  this  period ;  s 
composer  pleasing,  elegant,  and  apparently  siioDle,  be 
frequently  rose  to  the  grand  and  masterly,  and  ne  hat 
left  scarcely  a  composition  which  does  not  exhibit  great 
genius  and  learning.  His  Choral  Music  was  published 
in  two  volumes  folio,  in  1724,  under  the  title  of  Mtuiea 
Sacra^  or  Select  Anthenu  for  Iwh  ikrte^four^Jive^  ttx, 
Meven^and  eight  Voiceij  to  which  it  added  the  Buriai  Sr> 
as  it  ii  occamonally  performed  in  WettmituUr  Abhe^ 
The  Burial  Service,  which  doses  the  first  volume^  was 
composed  upon  an  idea  suggested  by  Purcell  who  lived 
only  to  finbh  one  movement.  It  is  simple  counterpoint 
of  note  against  note,  and  its  solenuilty,  arising  much 
firom  its  simplicity  and  the  syllabic  ooinddeqce  undis* 
turbed  by  fugue,  is  so  admirable  that  it  still  retains  its 
place  at  every  Royal  and  Public  funeral  in  this  King- 
dom. Dr.  Croft  died  in  August  1727,  in  the  fiftiedl 
year  of  his  age,  of  an  illness  contracted  by  attending  his 
duty  at  the  Coronation  of  George  II.  He  lies  buried  in 
the  North  aisle  of  Westminster  Abbey,  in  whkfa  be  held 
the  situation  of  organist  To  Dr.  William  Boyoe  theDr.Bo 
Cathedral  Service  was,  and  still  is,  under  great  oUiga- 
tions  for  his  Choral  CollecUoiu^  which  were  published 
in  three  volumes  folio.  He  obtained  great  fame  ss  t 
dramatic  and  miscellaneous  composer,  and  there  is  much 
originality  and  sterling  merit  in  his  compositions.  The 
last  Musician  we  shall  name,  not  from  want  of  numben 
but  from  our  space  failing  us,  is  Jonathan  BattishiH,  BiitU 
who  seems  to  be  the  connecting  link  between  the  M  ind*^^ 
present  race  of  English  Musicians,  amongst  whom  isto^''^ 
be  found  much  genius  for  Choral  Music,  though  we  re- 
gret to  say  we  cannot  produce  many  instrumental  com- 
positions from  them  of  equal  ability.  Battishill  died  at 
Islington  in  1801,  aged  sixty-three  years,  and,  according 
to  his  last  request,  was  interred  near  Dr.  Boyce  in  tbe 
vaults  of  St.  Paul's  Cathedral.  This  composer  and 
Samuel  Webbe  may  be  considered  as  the  founders  of 
Glee-writing,  a  species  of  composition  confined  to  tins 
Country,  in  which  we  have  no  rivals,  and  in  which  at 
mention  the  names  of  Alcock,  Arne,  Attwood,  Ayrtoe, 
W.  Beal,  Callcott,  Dr.  Cooke,  Robert  Cooke,  Crotdi, 
Danby,  James  Elliott,  Harington,  William  Hawfs, 
Horsley,  William  Knyvett,  Thomas  Linley,  the  Eari  of 
Moniington,  Shield,  Stafford,  Smith,  SpofTorth,  T.  F. 
Walmisley,  the  Wesleys,  Charles  and  Samuel,  &c.  Ac. 
as  having  contributed  tu  its  perfection. 

We  shall  now  return  to  the  consideration  of  the  ArfWjj 
as  perfected  in  other  Countries,  premising  that  ourob-**^ 
servations  will  be  confined  to  the  Musical  system  and  ^^ 
the  different  styles  of  composition.     According  to  Gla- 
reanus,  the  most  prevalent  combination  which  resulted 
from  the  perfection  or  imperfection  of  the  ancient  models 
was  that  in  which  the  values  of  the  notes  were  imper- 
fect, that  is  in  a  duplicate  or  subduplicate  ratio.    This 
became  at  length  the  foundation  of  all  the  Musical  rela- 
tions ;  various  modifications  succeeded,  and  these  wen 
chiefly  brought  into  use  by  the  invention  of  bars,  whklilte^ 
were  introduced  by  composers  to  render  the  calcubtioa 
of  corrcspoudiug  values  easier,  by  enclosing  within  a 
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gtTCfi  fixe^  space  as  many  notes  of  the  score  as  were 
>-  equal  lo  one  note  of  preat  duration,  Thus  at  first  a  bar 
•^  was  drawn  only  at  everv'  eighth  or  fourth  measure.  The 
Works  that  appeared  about  1600,  arc  the  first  known 
with  any  kind  of  bars;  the  general  use  whereof  did  not 
obtain  till  a  century  after.  The  distance  between  the 
Kars  gradually  diminished  till  they  euclosed  but  one 
measure,  as  in  the  pre^nt  time,  al  which  the  only  except 
tion  arises  in  the  d  cajnUa  lime,  where  two  semi  breves 
moving  quickly  are  enclosed  in  one  bar  to  save  ihc  fre- 
quent repetition  of  bars.  Thus  ihe  intriiduction  of  bars 
with  their  girradual  increase  has  brought  notes  of  great 
value  into  disuse,  and  a  bar  is  now  rarely  valued  by  a 
note  of  greater  duration  than  the  semtbreve.  The  Mo- 
dems have  multiplied  diminished  notes  in  the  form  of 
crotchets,  quavers,  semiquavers^  &c,,  which  formerly 
were  scarcely  known.  Rhythm  has  sustained  little 
variation,  not  so  witli  sounds,  and  conseqtjcnlly  bar* 
inonyand  couiiierpornt. 

In  theXVIlh  Century  a  change  took  place  which  led 
the  Art  to  its  present  perfect  state.     Every  one  sensible 
of  Musical  tones  must  have  remarked  that  all  Musicul 
pieces  end  in  some  particular  note  or  sound,     Tliis  is 
called  the  tonic  or  principal  note*     If  Ihe  piece  l>e  dis- 
isected,  it  will  be  found  to  consist  of  a  nutnber  of  notes 
having  eadi  a  ditferpnt  ratio  to  the  principal  or  key  note. 
The  combiuation  of  them  constitutes  the  Musical  mode; 
and  by  proceeding  upwards  from  it    to   Its  octave  or 
eighth,  placing  each  sound  in  regular  succession,  the 
.       ficalc  of  the  mode  is  formed.     It  is  coasequcnlly  evident 
I      that  a  great  variety  of  systems  may  be  formed  from  the 
ffiflerenl  modes.     In  the  present  day  we  have  but  two 
modes,  Ihe  major,  in  whose  scale  is  contained  \d,  re,  mi, 
Jh.,  9ol^  la,  Kf,  ttU  and  the  minor,  whose  ascending  scale 
IS  la,  xi^  t//,  rr,  mi,  fa,  fo/,  ia*     II  was   iii    the   XVIth 
Century  that  this   system  of  tones   became  nnivcrsally 
known,  and  its  influence  in  composition  is  soon  discover- 
able.    It   was   fully  established   in   the  School  of  Du- 
Tante  at  Naples.     As   regards  its  theory,  Choron   main* 
laius,  with  truth,  that  it  is  still  imperfect,  but  this  is  not 
the  place  to  enter  upon  that  subject.     Had  ihe  system 
CTperienced  no  variation,  the  Science  would  have  attained 
its  limits  three  centuries  ago,  and  there  would  have 
been  nothing  to  add  to  the  labours  of  Ockenheim,  Jos- 
quin,  Orlando,  and  the  other  masters  of  the  French  and 
Flemish    Schools.      The   alterations^    however,   which 
place  in  the  tonal  system  led  to  changes  in  every 
nch  of  composition.     The  early  contrapuntists  almost 
variably  added  the  third  and   fifth  to  all   the  notes  of 
the  scale  except  that  which  bears  the   minor  fifth»  lo 
which  they  affixed  the  sixth.     All  harmony  was  thought 
allowable  which  excluded  a  succession  of  fifths  and  oc- 
taves ;  but  the  dix;trinc  of  Ihe  new  modes  soon  exhibited 
the  errors  of  this  sort  of  harmony,  which  gave  innume- 
rable bad  combinations,  such  as  the  sixth  with  the  tliird, 
de    or  often  on  other  degrees  of  the  scale.     Charles  Mont- 
P»     verde,  a  Schoolmaster  of  Lombardy,  who  lived  about 
J^**^  1590,  was  the  inventor  of  the   harmony  of  the  domi- 
nant, and  the  first  who  had  the  courage  to  use   the 
ieventh    and  ninth  of  the   dominant  without   prepara- 
tion ;   he   also   employed  the   minor  fifth   as   a  conso- 
nance which  had  theretofore  been  treated  aa  a  discord. 
TheRe  points  admitted.  Musicians  soon  came  to  the  con- 
clnsion,  that  only  three  eeeential   harmonies  were  to  be 
I      acknowledged  in  the  mode,  that  of  the  lonict  the  domi- 
I      nant,  and  the  subdominant,  wWeh  are  all  that  should  be 
I     placed  either  direct  or  inverted  4? n  those  noteg  as  well  a« 
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those  comprised  in  their  harmony.     Montevcrde  also  in-      Mutic. 
troduced   double   dissonances,   followed    soon   aflcr    by     Modern- 
triple  dissonances,  and  diminished  and  altered  chords,  v^^y^-^-' 
Counterpoint  was  of  course   affected  by  these  changes, 
and  intervals  in  melody  uiitliought  of  before,  as  well  as 
intervals  in  harmony  entirely  original,  quickly  succeeded 
each  other.     Viadana  di   Lodi,  about   this   period,   hit  Viartsnadi 
upon  the  process  of  giving  a  melody  lo  the  instnmtental  I-ot^ij 
baas  altogether  different  from  that  of  the  vocal  bass, 
proposing  to  make  this  bass  form  the  grtnindwork  of  the 
piece,  and  lo  represent  the  chord  il  was  to  bear  in  every 
part  by  means  of  figures.     Thus,  although  he  added  no-  inventor  of 
thing  to  harmony,  he  must  be  considered  the  inventor  of  f"ndamcn* 
what  is  called*! he  fundamental  bass.     These  innovations  *^  ^•**» 
were  sometime  in  gaining  ground,  but  towards  the  close 
of  the  XYIIth  Century,  the  Ecclesiaslical  tones  began  to 
be  considered  as  little  more  than  a  form  to  keep  the  modern 
tones  within  bounds ;  so  at  least  the  Neapolitan  School, 
with  Durante  at  its  head,  i*sed  them, and  Ifie  modern  tones 
are  now  universally  allowed  in  the  Church.     P.  Aaron 
Togliani,  and  the  authors  of  the  first  half  of  the  XVIth 
Century,  added  little  to  the  ioiprovements  of  the  XVth. 
Zarlino*s  I natitiiiionr.*,  published    in    1571,    contained  Z^lino. 
the  Iheories  and  precepts  up  to  his  time  ;  but  celebrated 
as  his  Work  has  been  cousi<lercd,  he  seems  to  have  had 
but  a  confined   knowledge  of  his  contemporaries,  inas* 
much  as  he  docs  not  appear  to  have  heard  of  Palestnna, 
who  was  at  that  period  in  the   zenith  of  his  repulation. 
Zarliiio    was,    however,   himself  one  of  the    Flemish 
School,  which  may  account  for  the  silence,     D.  P*  Ce-  CcronL 
roni,  in  1613,  published  at  Naples  his  Mdopeo,     Naf- 
rowtng  the  boundaries  of  Musical  doctrine  he  modified 
his  precepts  ncconling  to  those  of  Pale^trina  and  the 
composers  of  the   Roman  School,  and  Galeaiszo  Sabba- 
trni  soon  afterwards  gave  rules  for  thorough  bass  on  the 
same  principles.     The  Treatises,  however,  of  Berardi,  Btfranl'nvnd 
Buononcini,  and  Gasparini,  at  the  close  of  the  XVIIth  oih\.'T^ 
and  commencement  of  the  XVillth  Cenlury,  reduced 
the  practices  in    counterpoint  lo   a  regular  theoretical 
system  litde  different  from  Ihut  received  at  present.     At 
the  beginning  of  tht^    XVllIth   Century,    Rameau,   a  Ramo^uu 
French   writer,  gave   out  that   all   rules  up  to  his  time 
were  merely  blind   tratlitions,  and   proposed   to  reduce 
them  lo  a  few  precepts  dependent  on  the  law  of  Physics. 
We  do  not  think  it  useful  to  pursue  the  analysis  of  his 
doctrines.     Nothing  can  be  more  erroneous  than  some  of 
his  enunciations  ;  as  for  instance,  that  in  which  he  states 
that  hannouy  will  be   regular  whenever  the  chords  of 
which  it  is  formed,  being  brought  back  to  their  funda- 
mental chon:is,  offer  successions   correspondent  to  the 
rules  he  has  established ;  since  n  survey  iff  the  cases  in 
which  his  method  is  adopted  proves  that  a  fundamental 
succession  of  notes  may  have  very  bad  derived  succes- 
sions, and,  on  the  contrary,  from  good  and  usually  de- 
rived successions  fundamental  successions  arise  which  he 
condemns  as  faulty.   His  principle  met  wilh  some  success 
in  France,  but  is  now  everywhere  laid  aside,  and  it  was 
never  of  any  other  use  than  to  attract  the  attention  of 
writers  on  the  theory  of  inversions.  It  however  produced 
in  France  a  habit  of  viewing  harmony  in  a  Philosophical 
manner,  and  towards  the  close  of  the  XVIIIth  Century 
it  led  to   the   formation  of  an  elementary  Work  by  the 
Cbnservatory  at  Paris,  or  at  least  by  the  Professor  of  that 
establishment.    (Catel)      Catel     considers    as    natural  CatcL 
chords  those  commonly  called   consonances,  and  all  dia*- 
sonant  chords  used  without   preparation,  he  examines 
their  successions  and  shows  how,  by  means  of  the  anii- 
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ctpations,  retardations,  and  alterations  whereof  they  are 
susceptible,  Uiey  generate  all  artificial  chords  or  disso- 
nances properly  so  called.  This  doctrine  was  not  altoge- 
ther new,  inasmuch  as  it  had  been  taught  by  the  School 
of  Durante*  and  had  also  been  used  in  Germany ;  bnt 
Catel  placed  it  in  a  clearer  light,  and  fixed  it  for  adop- 
tion in  France,  and  it  may  be  truly  considered  an 
Important  advance  in  the  doctrine  of  harmony. 

Respecting  the  different  styles  of  composition  in  Music, 
the  principal  are  usually  considered  under  the  heads  of 
Church,  Chamber,  and  Instrumental  Music.  The  first 
is  properly  divided  by  Choron  into  four  species  ;  that  d 
captUa^  the  accompanied  style,  the  concertante  style,  and 
lastly,  the  oratorio.  That  which  belongs  most  exclu- 
sively to  the  Church  is  the  style  d  capella.  It  was  ge- 
nerally written  on  the  tones  of  the  plain  chant  without 
accompaniment  It  is  of  four  sorts,  the  plain  chant,  the 
fauxbourdon,  counterpoint  on  the  plain  chant,  and  Ecde- 
siasticaU  fugued  counterpoint.  Of  the  plain  chant  an 
idea  may  be  fiirmed  from  the  specimen  of  the  Ecclesi- 
astical tones  above  given,  which  have  undergone  no  alter* 
ation  since  Pope  Gregory's  time.  The  fauxbourdon  is 
the  most  simple  of  compositions  with  many  parts,  and  is 
with  counteipoint  of  note  against  note  in  which  the  bass 
bears  perfect  chords  only  ;  it  remains  still  the  same  as 
at  the  time  when  the  rules  of  composition  were  firmly 
fixed,  (which  is  more  remote  than  the  Flemish  School  J 
and  it  is  now  only  used  in  Psalmody  and  some  few  can- 
ticles. With  the  third  sort,  or  counterpoint  on  the  plain 
chant,  is  frequently  and  erroneously  confounded  the  faux- 
bourdon, but  in  it  the  plain  chant  is  strictly  preserved,  and 
it  consists  in  forming  thereon  various  other  parts  displayed 
with  all  the  ingenuity  of  counterpoint,  such  as  imitations, 
fugues,  canons,  &e.;  its  history  and  that  of  composition  are 
the  same.  The  masters  of  the  Flemish  School  succeeded 
in  it  wonderfully, but  it  is  to  Italy  we  must  look  for  taste, 
elegance,  and  grandeur  in  this  style,  whereof  the  finest  spe- 
cimens were  produced  in  the  XVIth  Century.  In  France 
it  was  soon  neglected,  and  our  own  experience  of  the  dif- 
erence  a  very  few  years  ago  between  the  Ecclesiastical 
Music  of  France  and  Italy  would  lead  to  a  doubt,  did  we 
not  know  the  contrary,  whether  it  ever  had  existence  at  all 
in  the  former  Country.  The  contrapuntists  of  the  XV th 
and  XVIth  Centuries  did  not  restrict  themselves  to  the 
plain  chant  as  a  basis,  but  frequently  employed  a  plain 
chant  or  simple  melody  of  their  own  as  the  groiiiulwork ; 
and  moreover  they  soon  diverged  from  the  rule  of  keep- 
ing the  leading  chant  to  a  particular  part,  and  took  their 
successive  subjects  from  the  principal  features  of  the 
plain  chant  by  introducing  various  kinds  of  imitations  in 
the  parts,  and  this  was,  doubtless,  the  origin  of  fugue. 
The  sense  of  the  words  was  neglected,  but  the  Music 
displayed  the  talent  of  the  composer  and  the  powers  of 
the  singer,  and  at  length  proceeded  so  far  that  the 
Council  of  Trent  entertained  the  proposition  of  sup- 
pressing Music  in  Churches  oltogether,  and  a  decree 
would  have  passed  to  that  effect  but  for  particular  and 
local  considerations.  Pope  Marcellus,  about  1552,  con- 
sidering the  extent  to  which  this  style  was  carried,  de- 
termined on  reducing  Church  Music  once  more  to  the 
simple  Gregorian  chant,  when  the  young  Palestrina  pre- 
sented his  Holiness  with  a  Mass  in  a  style  entirely  new, 
devoid  of  tumult  and  noise,  the  harmony  pure,  the 
style  grand  and  pious,  the  expression  of  it  sweet  yet 
majestic ;  all  features  which  characterise  the  style  of  the 
immortal  Palestrina,  truly  called  by  his  Countrymen 
II  Principe  di   MusicL    This   man   may  be  said   to 


have  been  the  founder  of  every  thing  valuable  in  tiM 
Art.  He  was  considered  by  his  sncceseon  as  a  model  ^ 
not  to  be  equalled ;  which  feeling,  added  to  a  oootioual  ^ 
change  in  the  foundation  of  the  system,  induoed  them 
to  abandon  a  style  wherein  little  glory  or  advmntafe 
could  be  acquired.  The  decline  of  the  d  oapdla  style; 
the  varieties  of  which  during  the  XVIth  Century  had 
risen  to  a  height  since  without  parallel,  was  eminenlly 
serviceable  to  the  accompanied  style,  or  that  in  whidi 
the  voice  is  accompanied  by  the  organ  alone,  and  to  the 
concerted  style,  wherein  all  sorts  of  instruments  aoooin- 
pany  the  voice.  To  trace  the  origin  of  these  would  be 
rather  difficult,  and  when  accomplished,  would  answer 
no  useful  purpose.  Choron  says  that  the  first  has  bses 
much  influenced  by  the  madrigal  style,  the  second  fay 
that  of  the  Theatre ;  we  do  not,  however,  quite  ooiacide 
with  him,  thinking  it  possible  that  exactly  the  invcne 
was  more  probably  the  fact  It  is,  however,  but  jnstioi 
to  that  excellent  and  learned  author,  to  whom  we  i 
ourselves  largely  indebted,  to  allow  that  there  is 
for  doubt  as  to  the  opinion  we  entertain. 

The  oratorio  is  a  species  of  dranin  whose  subject  M 
is  generally  some  story  selected  from  the  Scriptureii 
or  a  Religious  allegorical  piece  far  perfonnaooe  ia 
a  church  by  singers  who  personate  the  different 
characters  of  the  drama.  Choron  observes,  that  the 
oratorio  differs  from  the  sacred  drama,  inasmach  as 
though  the  subject  of  each  may  be  the  sarae^  the  latter 
is  for  the  Theatre,  the  former  for  the  Church.  The  in- 
vention of  the  oratorio  is  attributed  to  St  Philip  of 
Neri,  who  was  born  in  1515,  and  founded  the  Coogie* 
gation  of  the  Oratory  at  Rome  in  1540.  Wishing  to 
turn  to  pious  account  the  theatrical  enthusiasm  which 
tlien  prevailed  at  Rome  and  kept  the  people  froa 
church,  especially  in  the  time  of  the  Carnival,  be 
formed  the  scheme  of  having  sacred  Interludes  wiit- 
ten  by  good  Poets,  and  of  having  them  set  to  Musie 
by  the  best  composers,  and  performed  by  the  nuat 
favourite  singers.  The  experiment  succeeded;  the 
concerts  attracted  all  Rome,  and  from  the  Church  of  the 
Oratory,  (the  Chiesa  Nuova,)  in  which  they  were  per- 
formed, obtained  the  name  of  oratorios.  At  first  tbej 
were  short  and  simple  Poems;  finally,  nothing  was 
wanting  to  their  eff*ect  but  the  pomp  of  scenery  and  cos- 
tume. Animuccia,  a  contemporary  of  Palestrina,  was 
perhaps  the  earliest  composer  of  an  oratorio.  Their  st^h 
was  at  the  beginning  a  mixture  of  the  madrigal  and  cut- 
tata,  but  in  the  present  day,  oratorio  compositions  diftr 
very  little  from  those  of  the  Theatre. 

Chamber  Mutic. 

Berardi  and  Padre  Martini  have  divided  Chambtf  lUaf 
Music  into  three  styles,  namely,  simple  madrigals,  a^ 
companied  madrigals,  and  cantatas ;  to  these  Choroa 
adds  a  fourth  style,  under  the  title  of  fugitive  pieces, 
but  we  are  ratlicr  inclined  to  place  these  fugitive  pieces, 
such  as  the  canzonette  of  Italy,  the  villanelle,  &c.  the 
bolero  of  Spain,  the  romance  and  vaudeville  of  the 
French,  under  the  head  cantata.  Thtf  madrigal  gene- 
rally, hut  not  necessarily,  resembles  much  the  motet  aod 
fugue  of  the  Church  ;  the  words  were  latterly,  however, 
of  a  secular  nature.  The  simple  madrigal  is  for  voices 
only,  the  accompanied  madrigal  has,  as  its  name  iro|dies, 
the  accompaniment  of  the  organ.  Arcadelt  has  by  some 
been  considered  the  first  who  composed  this  species  of 
Music ;  but  the  conjecture  is  without  foundation,  siaos 
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lie.     madrfgals  of  more  ancient  masters  bavc  reached  us,  and 
sni,    even  by  composers  of  the  uncietit  Flemish  Sc!iool,      To 
'^^  tht3?^e  conversant  with   madri|j;nl   writers   the    name  of 
Adrian  Willaert  will   immedialely  occur.     The  truth  is 
that  simple  madrigals  came  in  oliout  the  beginning"  of 
the  XVJth  Century,  during  which  and  the  whole  of  the 
folio wing^  century  the  style  was   particularly  cultivated 
and  encouraged  ;    but   it    has   been    completely   aban- 
doned  since   the  early  part  of  tlje  XV I J  lib  Century, 
unless  the  Eng:Hsh  g\ce  can  be  saiil  to  be  a  j^^rafl  of  it, 
which,   perhaps,   may   he   truly  advanced.     There   was 
I        n^uch  variety  in  this  style.     The   first   madrif^ls  very 
'        much   resemble  the   churcli  style,  but   they  afterwards 
assumed  acharncter  peculiar  to  ihemselves.  The  chang^e 
may  be  strikingly  recognised  in  the   madrigals  of  Luca 
I        Marenzio,  but  a  littJe  after  the  lime  of  Palestrina,  and 
afterwards  in  the  Works  of  Gesualdo^  the  Prince  of  Ve- 
nosa,  of  Monteverde,  Mazzochi;  and  it  seems  lo  have 
been  exhausted  by  attaining"  its  uf  most  limit  in  the  com- 
positions of  the   celebrated  Alessandro  Scarlatti.     The 
I       accompanied  madrigtd  seems  to  have  originated  only  after 
the  practice  was  introduced  of  placing  an  instrumental 
differing  from  the  vocal  bass  below  ihe  voices ;  a  practice 
which   dates  from  the  commencement   of  the  XVlIth 
1       Century.     The  principal  writers  in  tins  style  were  Fres- 
I       cobaldi,  Carissimi,  Lotti,  Scarlatti,   Clari,  Marcello,  and 
Durante.     Since  these  masters^  little  has  been  attempted 
in  this  style  of  Music,  one  which  requires  great  Musical 
j       learning  and  the  devotion  of  years  to  the  study  of  the 
I       Scienc«.     Choron  says,  and  perhaps  too  truly,  that  the 
I      Musician  of  the  present  period  limits  his  glory  lo  the 
[      composition  of  a  song  ;  nor  can  we  much  wonder  at  it 
when  we  reflect  on  the  rewards  attendant  on  Theatrical 
compositions,  as  distinguished  from  those  of  the  Church 
and  Chamber. 

The  Cantata^  which  originotcs  from  the  Lyric  Brama,  is 
a  short  Poem,  which  in  a  literary  sense  has  no  very  de- 
termined character^  though  generally  confined  to  the 
recital  of  some  simple  interesting'  passage  or  fict  to  illus- 

(trate  the  expression  of  some  peculiar  sentiment.  It  has  a 
wide  rang^j  sacred,  profane,  heroic,  comic,  and  even  ludi- 
crou s  su bj ects  admit  its  em plo y n i en t ,  I ts  i n ve n t i o n  is  as- 
signed  to  the  early  part  of  the  XVIIth  Century,  the  first 
writers  of  it  being  Poliaschi  a  Roman,  Loteri  Vittorii  of 
Spoleto^  and  Ferrari  of  Eeggio,  better  known  by  the  name 
of  Ferrari  del  la  Tiorba.  A  Her  these  came  Meruta,  Clra- 
ziani,  Bassani»  and  Carissimi.  Towards  the  middle  of 
the  Century,  Marc*  Antonio  Cesti,  a  scholar  of  Carissimi, 
brought  recitative  to  perfection,  Hossi  and  Legreuzi 
flourished,  and  Alessandro  Scarlatti  surprised  the  ivorld 
by  the  brilHancy  ami  fertility  of  his  genius.  In  the  be- 
ginning of  the  XVIIIth  Century,  we  have  Gasparini, 
Giovanni  and  Antonio  Buononcini,  Benedetto  Mar- 
cello,  a  Noble  of  Venice,  but  more  to  be  esteemed  for 
hia  well-known  compositions  of  the  Psalms  to  the  Pa- 
raphrase in  Italian  of  Giustiniardi,  Ptrgolesi,  Vivaldi 
also  a  violin  writer,  the  Baron  d'Astorga,  and  lastly, 
Nicolo  Porpora,  all  classical  and  justly  celebrated  writers. 
The  remark  relative  to  the  decline  of  madrigal  writing 
equally  applies  to  the  neglect  of  the  cantata  in  the  pre- 
sent day.  It  has  been  abandoned  for  nearly  three 
quarters  of  a  century,  and  perhaps  from  the  same  causes* 
Those  who  are  desirous  of  pursuing  an  inquiry  into  na- 
tional melodies,  which  come  under  the  head  of  Choron's 
fugitive  pieces,  will  do  well,  amongst  other  Works,  to 
consult  the  Essai  nur  la  Musiqtte  Ancknnc  el  Modern^, 
I     4  vols.  4lo.  by  J.  B.  Laborde,    Though  there  are  many 
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important  errors  in  it,  and  the  harmonies  are  bad,  the  Miwic 
melodies,  at  least  a  large  proportion  of  them,  may  be  Modurq. 
trusted  to.  **— ->^.— ^^ 

Music  of  the  Drama, 

The  Lyric  Drama  of  on r  time  is,  doubtless,  very  unlike  Earty 
those  representations,  both  sacred  and  profane,  whereof  Lyric 
the  ancient  writers  npeak,  for  we  have  authority  for  ^*^*"^ 
asserting  that  such  were  in  existence  since  the  XJlIth 
Century.  The  earliest  which  can  be  identified  is  an 
Orfeo  of  Angelus  Politlanns,  composed  alxjut  the  year 
1475  ;  and  in  1490  a  Musical  Tragedy  is  mentioned  as 
having  been  performed  in  Home.  It  is  btdieved  that  in 
1555,  II  Sagri/izio,  a  Pastoral  Drama  of  Agostino  Bee- 
cari,  was  set  to  Music  by  Alfonso  del  la  Viola,  for  the 
Court  of  France,  and  that  an  Opera  was  performed  at 
Venice  in  1574,  in  honour  of  Henry  III.  passing  through 
that  city  from  F'oland  to  take  the  Crown  of  France,  to 
which  he  had  succeeded  on  the  decease  of  his  brother 
Charles  IX.  It  can  scarcely  be  supposed  that  at  this  period 
the  Lyric  Drama  had  a  style  pectdiar  to  itself;  it  was  most 
probably  a  mixture  of  the  ChiULh  and  Secular  Music  of 
the  (hiy  ;  nor  wns  it  till  the  perfection  of  the  recitative 
that  the  Drama  can  be  said  to  have  a  style  of  its  own,  of 
which  the  following  account  is  said  to  be  the  origin. 

Bardi,  Strozzi,  and  Corsi,  three  Florentine  amateurs, 
dissatisfied  with  the  attempts  which  in  their  lime  had 
been  made  to  bring  Dramatic  Poetry  to  perfection,  hit 
upon  the  expedient  of  engaging  one  of  the  best  of  their 
Lyric  Poets  to  write  a  Drama  which  should  be  set  to  Music 
by  one  of  the  best  Musicians  of  the  period.  Rinnccini 
was  the  Poet  selected,  and  the  subject  Daphne.  Peri 
applied  to  it  a  species  of  recitation  in  Musical  notes,  but 
without  their  regidar  support  and  marked  time.  The 
composition  was,  in  1597,  performed  at  tlie  house  of 
Corsi,  and  met  success  so  decided,  that  Rinnccini  de- 
termined to  write  two  other  Works  of  similar  nature, 
Euridice  ^mlAriana.  In  the  year  in  which  the  latter  was 
performed  at  Florence,  an  Oratorio,  entitled  Di  Am  ma 
c  di  Corjjo,  with  the  same  description  of  recitative  com- 
posed by  Emilio  del  Cav;iliere,\vas  performed  at  Rome. 
This  Work,  as  well  as  that  of  Peri,  were  published  in 
160S;  the  two  authors  claiming  in  their  Prefaces  the 
invention  of  recitative,  O,  B.  Doni  allows  the  rnven- 
lion  to  neither,  alleging  that  it  belonged  to  Vincenio 
Galilei,  father  of  the  celebrated  Astronomer,  %vho,  as 
well  as  Bardi  and  others,  sensible  of  the  defects  of  the 
Music  of  that  Age,  employed  himself  in  endeavonring 
to  reco\er  the  Musical  declamation  of  the  Greeks,  ima- 
gined the  recitative,  and  applied  it  to  Dante's  Episode 
of  Count  Ugolino.  In  this  style  he  also  composed  the 
Lamenlalions  of  Jeremiah,  and  performed  the  piece 
himself  with  the  accompaniment  of  a  viol,  Giulio  Cac- 
cini,  a  young  Roman  singer,  frequented  the  house  of 
Bardi,  and  improved  recitative;  Peri  soon  became  his 
rival,  and  both,  as  Doni  says,  united  in  setting  Riuucctni's 
words  of  Daphne.  Peri  afierwards  composed  Eundice^ 
Claudio  Monte verde,  of  whom  mention  has  already 
been  mnde,  followed  hard  npon  these  with  the  Ariana^ 
which  was  put  into  recitative  by  him.  Whatever  may 
be  ihe  true  slate  of  this  case,  it  is  certain  that  of  the 
above  Works  the  Kwrid/cc  of  Clari  was  the  first  which  was 
publicly  performed,  and  that  its  represeutalion  took 
place  in  IGOO  at  Florence,  on  the  marriage  ol  Henry  IV. 
of  France  with  Mary  of  Medicis,  Nearly  the  vvhole  of 
the  Opera,  Peri's  Daphnty  its  in  recitative,  and  the  parts  lo 
which  the  word  aria  is  prefixed^  arc  scarcely  dislinguish- 
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•ble  from  the  others  by  the  appearance  of  air.  Up  to 
the  middle  of  the  century  this  observation  generally 
applies. 

In  the  Opera  of  JofOTt,  set  to  Music  by  Francesco 
Cavalli,  a   fertile  writer  of  Operas  between   1637  and 
1667,  Dr.  Bumey  observes*  that  the  grave  recitative  be- 
gan first  to  be  interrupted  with  the  ornamented  sort  of 
stanza  called  Aria.    This  Opera  was  set  in  1649,  yet  the 
airs  were  insipid,  generally  minuet  time,  and  varying  ooa- 
atantly.     The  Operas  of  Cesti  exhibit  considerable  pro- 
gress. H  is  most  celebrated.  La  Dari^  first  appeared  in  1663 
ai  Venice,  and  was  also  frequently  performed  in  the  other 
principal  citiesof  Italy.  Cesti  was  moreover  a  great  writerof 
Cantatas.  He  has  been  untruly  stated  to  have  been  a  scbcdar 
of  Carissimi.  At  this  period  the  Opera  began  to  degenerate 
into  SpeciacUy  a  practice  now  carried  to  such  an  extent  that 
the  machinist  and  decorator  in  the  present  day  are  almost 
as  much  admired  as  the  Poet  and  Musician.  An  immense 
number  of  composers  followed  those  we  have  named, 
many  of  them  possessing  genius  and  taknts  of  a  high 
order,  such  as  Gasparini,  Perti,  Colonna,  Lotti,  and  the 
eekbrated  Alessandro  Scarlatti,  whose  pupils  Leo,  Vind, 
Domenico  Sarro,  Hasse,  Porpora,  Feo,  Abos,  and  Per- 
golesi,  in  the  early  part  of  the  XVIIIth  Century,  gave 
power  to  the  words  by  making  the  melodf  expressive 
of  the  sentiment     They  were  seconded  in  ttieir  efforts 
by  the  Poets  of  the  day,  such  as  Zeno  and  his  pupil 
Metastasio.      The  next   series  of  composers  compre- 
hends a  list  of  names  equally  celebrated,  Jomelli,  Picciai, 
Saoehini,  Guglidmi,  Traetta,  Anfossi,  Terradellas,  and 
others.    Among  the  pupils  of  these  Paisiello  and  Cim»- 
rosa  appear. 

It  is  to  Gluek  we  owe  the  perfection  of  the  Lyric 
Drama;  that  great  master  died  at  the  age  c^  seventy- 
three,  in  the  year  1787.  His  Opera  of  Orfeo  ob- 
tained the  honour  of  being  the  first  ever  printed  in 
Italy,  the  brilliant  success  of  which  induced  the  com- 
poser and  his  Poet  Calsabigi  to  unite  their  talents 
on  the  tragic  subject  of  Alceste,  an  Opera  first  per- 
formed at  Vienna  in  1768.  This  was  printed  in  1769, 
and  for  the  two  succeeding  years  afler  it  was  brought 
out,  no  other  Drama  was  allowed  to  be  performed  at  the 
Court  Theatre.  The  Dedication  prefixed  to  it  by  him- 
self we  shall  quote,  inasmuch  as  it  explains  the  pre- 
vious state  of  the  Science  by  showing  what  he  thought 
ought  then  to  be  attended  to.  ''  When  I  determined,  iie 
observes,  "  to  compose  Music  for  this  Poem,  I  proposed 
to  myself  to  shun  various  abuses  in  composition,  that  the 
vanity  of  singers,  or  excessive  complacency  of  com- 
posers had  introduced,  and  which  had  rendered  the 
Italian  Opera  a  most  fatiguing  and  ridiculous,  instead  of 
a  splendid  and  beautiful  spectacle ;  I  endeavoured  to 
reduce  Music  to  its  legitimate  purpose,  which  is  that  of 
seconding  Poetry,  in  order  to  strengthen  the  expression 
of  the  sentiments  and  the  interest  of  the  fable  without 
interrupting  the  action  or  weakening  it  by  superfluous 
embellishmenta.  It  struck  me  that  Music  ought  to 
aid  Poetry,  as  vivacity  of  colouring,  and  a  liappy  agree- 
ment of  light  and  shade,  strengthen  the  effect  of  a  cor- 
vect  and  well-designed  Picture,  by  animating  the  figures 
without  altering  the  outline.  I  have,  therefore,  never  in 
this  Opera  interrupted  a  singer  in  the  warmth  of  a  diak>gue 
in  order  to  introduce  a  tedious  ritorndto,  nor  have  I 
stopped  him  in  the  midst  of  a  discourse,  to  display  his 
agility  of  voice  in  a  long  cadence.  I  have  never  deemed 
it  requisite  to  hurry  over  the  second  part  of  an  air 
where  it  consisted  of  the  most  impassioned  and  im* 


portant  portion  of  the  subject,  in  order  to  repesi  the     ] 
words  of  the  first  part  four  times  over ;  or  to  finish  where    1 
the  sense  does  not  conclude,  in  order  to  give  the  singer  ^ 
an  opportunity  of  showin|r  that  he  can  vary  a  passage  in 
several  ways  and  disguise  it  in  his  own  peculiar  manner. 
In  short,  I   have  attempted  to  reform   those   abuses 
against  which  good  sense  and  good  taste  have  so  loi^ 
declaimed  in  vain.     I  have  considered  that  the  overture 
ought  to  prepare  the  audience  for  the  chancier  of  the 
coming  action  and  its  subject;  that  the  instnimenlsl 
accompaniments  should  be  used  only  in  prafMMrtkin  to 
the  degree  of  interest  and  passion  of  the  Drama;  and, 
also,  that  it  is  principally  requisite  to  av<»d  loo  mariwd 
a  disparity  in  the  disJoigue  between  air  and  recitative,  ia 
Older  not  to  break  the  sense  of  a  period,  nor  intenrupt  ia 
a  wrong  plaoe  the  energy  of  the  action.     Lastly,  I  htm 
thought  that  I  should  use  every  efibrt  in  aimiagat  sia- 
plicity,  and  have,  aooordiagly,  avoided    making  a^ 
show  of  diflicuities  at  the  expense  of  cieamras     I  hs« 
set  no  value  on  novelty,  unless  it  nntuiaUy  aprang  fim 
the  expression  of  the  snbject.     In  fine,  than  is  no  mk 
of  composition  that  I  have  not  wiUan|^y  Mrrififffd  kt 
the  sake  of  effect"    Gluck  became  tbe  tnadd  of  kii 
contemporaries,  Piocini,  Saoehini,  &c^  and    the  An 
seemed  fixed  on  a  firm  basis,  croqpi  as  the  rhsiys 
of  melody  would  act  on  it,  in  which  respect,  jn^gi^ 
from  present  appearances,  it  is  impoaaible  to  fonsee  ike 
limit.    The  improvement  of  instrumental  M  wic  tonanb 
the  end  of  the  last  century  caused  a  wemnHt  chsi^gs  in 
that  of  the  Drama,  by  composers  introducing  inloO|«iik 
movements  the  system  of  the  symphony.     Hsyda,  Me-  H^ 
sart,  and  Cherubini,  and  since  them  Weber,  Spohr,  Roi-  ^ 
sini,  and  all  the  modern  School,  in  some  degree  hue 
wrought  on  this  plan,  which,  however,  has  one  diad- 
vantage,  namely,  that  of  ofien  suffering  the  vocal  jpuia, 
which  are  truly  the  principal,  to  be  eclipsed  by  Ihoie 
whkrh  ought  to  be  subordinate. 

We  have  in  the  above  observations  confined  oar  no-  M 
tice  to  the  Lyric  Tragedy,  but  it  may  easily  be  conceived '"^ 
that  the  Comic  Opera,  the  Opera  Buffa,  &c.  underveot 
changes  in  a  similar  manner.     The  earliest  L<)Tic  Come- 
dies known  are  of  the  XVIth  Century,  sudi  are  the 
Sacrifizio  of  Ikccari,  by  Alfonso  della  Viola,  in  1555; 

I  Pazzi  Amantiy  iu  1569  ;  La  Poesia  ntpprtMenialm, 
1574  ;  La  Tragedia  di  Fratigipani,  by  Claudio  Menils; 

II  Re  Salomone,  1579;  Pace  t  FiUoria^  1580;  Po^ 
lade,  1581,  &c. ;  L'AnJi — PamoMo^  by  Orazio  Vecchi, 
1597,  all  which  were  represented  at  Venice.  They  are  is 
the  madrigal  style,  which  was  not  very  appropriate  to 
the  Stage.  From  the  want  of  instrumentaJ  acosoqnai- 
ments,  monologues,  in  order  to  obtain  harmony,  weie 
sung  by  several  voices ;  and  recitative  was  at  this  tisie 
unknown  in  Lyric  Comedy.  Many  Comic  Operas  veic 
produced  during  the  XVI Ith  Century,  without  entering 
on  the  details  of  which,  were  we  acquainted  with  thesi, 
we  arrive  at  the  era  above-mentioned  when  Scarlatti  and 
his  pupib  infused  expression  into  Dransatic  Munc 
Amongthem,Pergolesi  distinguished  himself  by  the  intit- 
duction  of  declamatory  modulation  into  Dramatic  Muac 
Although  the  masters  generally  wrote  Lyric  Tragedjas 
well  as  Comedy,  Niccola  Picciui,  was  particnlarly  od^ 
brated  for  the  latter,  and  surpassed  his  contemporaries  is 
his  Buona  FigUoLa.  Comic  Music  was  enriched  by  tk 
genius  of  Guglielmi,  Paisiello,  and  others,  but  all  be- 
came eclipsed  by  the  splendid  productions  in  this  style 
of  MoEsit,  upon  which  to  the  present  period  all 
posers  have  more  or  less  founded  their  productions. 
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Innirumenial  Mtwic. 

*  InstnimenU  may  be  divided  into  stringed,  windt  and 
vocal»as  respecU  th  err  sonorous  properties;  into  six  species, 
89  respects  their  mechanism,  oamely  bowed,  wind,  keyed, 

stniigred,  perciissible,  and  mechanical  instruments.  Al  the 
head  of  these  must  be  placed  "  the  human  voice  divine,'* 
the  mo!tt  beautiful^  as  well  as  the  type  of  them  all.  We 
shall  ncit  enter  further  on  this  part  of  the  subject  by  in- 
quinng  into  tho«e  instruments  used  among  uncivilized 
nations,  but  confine  owr  notice  to  those  employed  by  the 
educated  Musician.  These  wre  the  violin,  viola,  or  tenor 
violin,  the  violoncelb,  or  httMB^  and  the  double  bas8» 
bowed  inslninieuts.  The  German  flute,  clarionet,  oboe, 
bassoon,  horn,  trumpet,  trombone^  serpent,  fife,  and 
flageolet,  wind  instruments*  The  harpsichord,  spinet, 
piarolorte,  and  org-an,  keyed  instruments.  The  harp, 
^itar,  lyre,  and  mandolin,  strin^d  instruments.  Drums 
of  different  sorts  and  cymbals,  instruments  of  percus- 
sion ;  and,  lastly,  the  bird  or  hanti  or^an.and  bulafo^  or 
Barbary  organ,  mechanical  instruments. 

Single  Music  is  that  specially  composed  for  a  single 
instrument,  whether  produced  by  that  one  instrument,  or 
to  increase  the  effect  accompanied  by  one  or  more  in- 
etntments  in  addition  and  suhservienl  to  the  principal 
©ne.  This  is  the  mlo  and  accompanied  solo,  whereof 
the  concerto  is  the  more  refined  and  brilliant  species. 
The  style  of  a  solo  of  course  is  dependent  on  the  extent 
and  nature  of  the  instrument,  hence  there  are  as  many 
styles  of  solos  as  there  are  instruments  ;  but  as  the  violin 
is  the  principal  instrument  in  the  orcheslra  it  will  be  use- 
less to  notice  any  other;  and  in  our  remarks  we  shall 
merely  touch  upon  some  Historical  points  relative  to  the 
construction  of  studies, fantasie,  capricci,  sonate,  concerti^ 
&c. 

The  construction  of  solos,  simple  or  accompanied, 
includes  their  melodic  form  and  the  choice  of  the  instru- 
ments employed.  The  former  is  still  subject  to  chancre, 
and  without  fixed  rules.  The  same  holds  with  the 
choice  of  the  instruments,  from  the  Sonata,  the  simplest, 
to  the  Concerto,  the  most  complicated.  Corelii  seems  to 
have  been  the  person  who  fixed  the  bounds  of  the 
iOTiata,  which  first  appeared  during'  the  XV Hth  Cen- 
tury. Torelfi,  his  contemporary,  invented  the  Concerto 
bearing  the  title  of  Concerto  grosm,  employing^  at  first  but 
five  instruments,  namely,  the  quartet,  with  the  leading 
or  principal  part  superadded.  Bcnda  and  Stamitz  added 
wind  in-jitpmients  to  the**e  competitions,  and  thus  laid 
the  foundation  of  the  symphony.  In  instrumental  Music, 
as  in  singing,  great  changes  have  taken  place,  both  as 
respects  taste  and  style.  They  have  doubtless  been 
much  influenced  by  the  co-existing  styles  of  vocal  com- 
postlion.  When  Dramatic  Music  first  rose  under  the 
hand  of  Corelii,  it  was  dry  and  scientific.  Expression 
was  given  to  it  by  Geminiani.  Under  Tartini  it  at- 
tained a  very  high  degree  of  expression,  both  in  com- 
position as  well  as  execution.  Of  Tartini,  Burncy 
observes  that  he  was  the  principal  Italian  theorist  of 
the  last  century ;  and  that  though  his  system  of 
harmony  has  been  confuted  in  the  scientific  part,  yet 
there  arc  frequently  found  in  his  writings  such  ad- 
mirable ideas^  traits  of  modulation,  and  curious  hmr- 
mony,  as  are  invaluable  to  practical  Musicians.  Soon 
after  Tarliui's  time,  the  Concerto  was  greatly  improved, 
parlifularly  by  Ji'irnowick,  (the  favourite  violin  pupil  of 
the  celebrated  Lulli,)  who  dtcd  at  Petersburg  iu  1804, 
and  by  Niculo  Mestrint/,  twelve  of  whose  Concertos  were 


published  at  Paris  in  his  lifetiTne^  and  who  died  in  1790,      Mutie* 
at  the  age  of  forty* nine.     Both  these,  however,  were  far     Modcnw 
surpassed  by  Viotti,  who  gave  the  Concerto  a  character  ^  ^^^m* 
peculiarly  his  own,  and  brought  it  to  a  degree  of  perfec^ 
tion  which  seemed  incapable  of  being  surpassed;  yet  th€ 
writer  of  this   Essay,  who  had  the  good  tbrtune  at  an 
early  period  of  his  life  to  hear  that  master,  has  since 
beard  several  players,  Kiesewetter,  Baillot,  and  others^ 
who  have  lel^  Viotti  far  behind. 

What  has  been  said  of  solos  applies  also  to  Con-  Concerted 
certed  pieces,  by  which  is  understood  instrumental  piecei. 
Music  with  different  parts,  which  are  all  equally  obligato, 
fi-om  each  ha\ing  its  appropriate  part,  and  taJiing  up 
the  strain  iu  its  turn,  the  other  parts  then  becoming' 
accompaniments.  These  two  methods  ar«  practised 
equally  in  the  duet,  trio,  quartet,  quintet,  and  other 
Music,  where  each  instrument  has  its  separate  pari;  also 
in  the  symphony,  where  the  parts  are  multiplied  in 
number  for  effect,  according  to  certain  proportions* 
Boccherini,  who  died  at  Madrid  in  18Q6,  at  the  age  of 
sixty-six,  was  the  first  (1768)  who  gave  to  the  trii>  a 
fixed  character ;  after  him  came  Fiorillo,  Cramer,  Giar- 
dim,  Pugnani,  and  lastly  Viotti.  To  Boccherini  we  are 
also  indebted  for  the  quartet  as  now  fixed,  in  which  lie 
was  followed  by  Giardini,  Cambini,  and  in  another 
School  by  Pleyel,  Haydn,  Mozart,  Beethoven,  and  many 
other  celebrated  men.  Boccherini  also  composed  the 
quintet,  and  has  been  surpassed  by  otliers  as  well  as  by 
Mozart  and  Beethoven, 

The  Symphony,  much  improved  since  the  middle  of  Sjmpbo&l'* 
the  XVlIlth  Century  by  Gossec,  Toeski,  Wanhall,  and 
Emmanuel  Bach,  was  brought  to  perfection  by  Uaydn. 
Mozart  and  Beethoven  have  equalled  him,  but,  all 
things  considered,  we  can  scarcely  admit  that  he  has  been 
surpassed  by  those  surprising  writers.  Thus  within 
the  space  of  three  centuries  (from  1550)  all  parts 
of  the  Musical  system,  namely  melody,  the  principles 
of  Musical  construction  and  design,  and  every  s{)ectes 
of  composition,  have  arrived  at  a  degree  of  excellence 
hardly  to  have  been  hoped,  and  perhaps  not  to  be 
excelled. 

Of  the  difftrmi  Schooh, 
Padre  Giambatista  Martini,  in  his  Sag^o  Fo/irf^imen-  Tha  IfaKsB* 
tale  I^aiico  diContrapunio,  published  in  1774,  reckoned 
five  great  Schools  in  Italy,  namely,  tlie  Roman  School, 
which  comprehends  Palestrtna,  the  two  Nanini,  Orazio 
Benevoli,  and  Francesco  Foggia ;  the  Venetian  School, 
comprising  Adrian  Willaert,  Zarhno,  Loiti,  Gasparini, 
and  his  scholar  Marcello;  the  Neapolitan,  in  which  the 
leaders  are  Radio,  the  Prince  of  Yenosa,  Leo,  and  P* 
Durante;  the  Lombard  School,  including  Porta,  Monte- 
verde,  Parmegiano,  and  Vecchi  ;  and,  lastly,  the  Eo^ 
lognese  School*  comprising  Rota,  Giacohbi,  Colonna, 
and  Perti,  to  whom  Surii  and  the  Padre  Martini  him* 
self  may  be  added.  The  general  divisions,  however,  of 
the  Schools  are  of  Venice  and  Lombardy,  of  Rome 
and  Bologna,  and  of  Naples.  All  the  Schools  of  Italy 
are  characterised  by  a  profound  knowledge  of  the  prin- 
ciples of  the  Science,  added  to  much  grace  and  expres* 
sion,  nevertheless  each  School  has  peculiar  features  uf  its 
own.  Thus  the  first  has  been  distinguished  by  energy 
and  strong  colouring,  the  next  by  science  and  purity  of 
composition,  and  the  last  by  great  vivmcity  and  true  ei- 
pression.  From  the  time  of  Gregory  downwards,  Italy 
has  always  been  the  cradle  of  Music,  though  it  was  in 
an  exhausted  state  during  the  period  of  tlie  Middto 
4v2 
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Ages,  when  the  Country  was  the  scene  of  continual 
wars ;  and  it  is  observable  that  from  the  Xlllth  to  the 
XVIth  Century,  the  greatest  improvement  in  the  Art 
was  attributable  to  the  French  and  Flemings;  the 
School  of  the  latter,  which  was  in  truth  the  founda- 
tion of  all  that  aflerwards  existed  in  Europe,  having 
been  destroyed  and  ruined  by  the  Wars  in  Flanders  to- 
wards the  close  of  the  XVIth  Century.  The  French, 
from  their  proximity  to  and  intercourse  with  the  Fle- 
mings, partook  of  their  Musical  taste,  and  at  that  time  the 
Italian  chapels,  even  at  Rome,  were  constantly  supplied 
with  singers  from  Flanders  and  Picardy,  and  the  com- 
positions of  the  writers  of  those  nations  were  continually 
sung.  Naples  and  Milan  invited  them,  and  a  great  uni- 
formity in  Music  existed  in  all  the  nations  of  Europe. 
Though  the  Italians  followed  the  same  principles,  the 
fact  of  none  of  their  Works  of  that  period  being 
quoted,  proves  that  they  then  cultivated  the  Art  with 
little  success.  Italy  began  to  show  its  powers  about  the 
middle  of  the  XVIth  Cen«ury,  at  which  period  Pale»- 
trina  appeared,  but  he  went  into  France  to  study,  where 
he  was  the  pupil  of  Goudimel,  and  afterwards  became 
the  head  of  the  Roman  School.  The  Italians  owe  their 
excellence  to  ancient  Ecclesiastical  counterpoint,  to 
which,  having  received  it  from  the  Flemings,  they  were 
the  first  to  g^ve  sentiment.  They  invented  phrases  and 
melodic  periods,  and  moreover  created  tonal  harmony, 
in  which  latter  respect  they  were  so  superior  to  other 
nations,  that  the  chord  formed  by  the  second  and  leading 
note  of  the  mixed  mode  has  long  been  called  the  Italian 
sixth,  from  its  being  generally  believed  that  the  Italians 
were  the  inventors  of  it.  They  likewise  brought  coun- 
terpoint to  perfection,  and  it  is  to  them  that  fugiie,  canon, 
and  all  intricate  counterpoint  owe  their  chief  beauties, 
and  though  all  the  Schools  of  Italy  seem  to  have  had  a 
share  in  the  work,  the  greatest  fame  attaches  to  those  of 
Rome  and  Naples.  It  was  in  Italy  that  Chamber  Music 
at  an  early  period  rose  to  so  high  a  pitch  of  excellence, 
that  it  seems  almost  exclusively  to  belong  to  that 
Country ;  whether  it  consist  of  madrigals,  cantatas,  can- 
zoni,  or  the  like,  it  flourished  in  Italy  full  of  grace  and 
beauty.  The  Theatrical  style  almost  exclusively  be- 
longed to  Italy.  It  first  appeared  at  Florence,  and  was 
raised  to  perfection  at  Naples,  having  been  previously 
attempted  by  all  the  other  Schools.  In  short,  the 
Italians  have  achieved  every  sort  of  vocal  composition, 
and  have  moreover  been,  even  in  instrumental  composi- 
tion, the  instructors  of  Europe,  for  to  them  are  we  in- 
debted for  the  best  models  in  that  branch  of  the  Art. 
From  the  Sonata  to  the  Concerto  they  invented  all  the 
species  of  instrumental  Music.  Corelli,  Tartini,  and 
their  pupils  cleared  the  path  for  the  writers  of  other 
Countries  in  violin  Music.  So  with  regard  to  the  harp- 
sichord from  Frescobaldi  to  Clementi.  It  must,  how- 
ever, be  conceded,  that  though  Boccherini  by  the  inven- 
tion of  the  quintet  led  the  way  to  that  of  the  Symphony, 
the  Italians  have  no  claim  to  it. 

The  great  superiority  both  in  execution  and  numbers 
of  the  singers  of  the  Schools  of  Italy  over  the  rest  of 
Europe  is  worthy  of  inquiry,  if  our  space  allowed  us 
to  indulge  in  speculation  on  the  subject.  Choron 
says  it  arose  from  three  causes,  the  two  first  whereof 
belong  to  them  exclusively,  and  the  third  is  the  natural 
consequence  of  the  others ;  namely,  the  climate,  the 
organization  of  the  inhabitants,  and  the  excellence  of 
their  rules ;  and  we  are  inclined  to  give  credit  to  his 
supposition  at  all  events  of  the  two  latter   grounds. 


Haydn  said  that  the  climate  of  Germany  injured  the  1 
voice  of  Italian  singers,  and  that  he  frequently  sent  ^ 
those  belonging  to  Prince  Elsterhaiy'a  Chapel  to  Italy  to  "^ 
improve  their  organ. 

In  addition  to  the  violin  and  harpsichord, — on  the  Imi 
former  of  which  Corelli,  Tartini,  and  Viotti,  and  on  the  "" 
latter  Frescobaldi  and  his  School,  instructed  all  Europe, 
— ^the  Italians  invented  and  brought  into  use  the 
bassiion,  the  trombone,  as  well  as  many  other  iutm- 
ments.  In  the  present  day,  and  perhaps  it  has  always 
been  the  case  in  Italy,  instruments  are  considered  only 
as  the  means  of  accompaniment,  and,  except  at  Naples, 
we  doubt  whether  a  diflKcult  Symphony  could  be  well 
performed.  Certain  it  is,  that  the  writer  of  this  Essay 
never  had  the  good  fortune  to  hear  one  executed  in  a 
way  above  mediocrity,  but  he  allows  that  he  never  wit- 
nessed a  public  performance  of  one.  The  number  of 
their  composers  is  nevertheless  very  gieat,  all  well  in- 
structed, though  musical  theory  is  confined  chiefly  to  tkt 
amateur. 

Since  the  latter  part  of  the  last  century  there  seemAaii 
a  considerable  decay  in  the  Music  of  Italy  in  the  nom-  **• 
ber  and  excellence  both  of  composers  and  perfiimieni 
Singers  of  the  first  and  second  rank  were  always  to  be 
found  in  abundance;  and  composers,  though  not  in eqml 
numbers,  were  yet  suflScient  to  mark  the  Country  as  the 
nursery  of  Music.  Now,  we  rarely  have  more  than  two 
or  three  singers  of  the  first  order,  though  the  anrnber 
of  the  second  may  perhaps  be  equal ;  and  good  com- 
posers are  no  less  scarce.  Choron  attributes  this  to  the 
preference  given  to  Dramatic  Music,  to  acquire  eoBsideT- 
able  fame  in  which  a  profound  knowledge  of  the  Art  is 
not  requisite,  however  useful  it  may  be.  Italy,  however, 
still  preserves  a  high  rank  in  respect  of  her  Mosic  rdr 
tively  to  the  other  nations  of  Europe,  and  can  boist  of 
eminent  writers,  and  it  is  in  that  Country  thai  the  bat 
vocal  instruction  may  yet  be  obtained. 

The  German  School. 
In  Italy,  as  in  Germany,  there  are  almost  as  maoySMn 
Schoob  as  Capitals.  The  Italians  prefer  pure,  the  Gt^^'^ 
mans  brilliant  harmony.  The  German  and  Flemish 
Schools  are  nearly  coeval  in  their  origin,  hence  the  Ger- 
man is  even  prior  to  the  Italian  Schools.  Germany  wai 
the  scene  of  so  many  Wars  towards  the  dose  of  the 
XVIth  and  commencement  of  the  XVIIth  Centuij; 
more  especially  the  Thirty  Years' War,  that  the  Arts  were 
entirely  neglected  in  that  Country  during  the  above 
period.  It  is  certain  that  Germany  was  then  far  behind 
Italy,  and  that  it  was  not  previously  to  the  end  of  the 
XVIIth  Century,  that  Keyser,  who  was  bom  atLdpsie 
in  1673,  and  composed  one  hundred  and  seven  Opertf, 
gave  an  impulse  to  the  Germans,  which  it  would  seeoi 
they  are  destined  never  to  lose.  Since  the  renewal  of 
the  Art,  the  (lermans  have  followed  the  Italians  in  all 
that  regards  the  foundation  of  the  system.  They  hate 
not  perhaps  equalled  them  in  vocal  Melody,  hut  io  in- 
strumental  Music  they  have  surpassed,  and  continue  to 
surpass,  all  other  nations.  The  Gregorian  chant  was  cf 
course  imported  from  Italy,  but  the  Germans  have  ape* 
culiar  species  of  Music  called  Chorals^  in  which  the  whole 
congregation  joins  with  most  imposing  effect.  Their 
counterpoint,  fugues,  canons,  and  all  that  depends  oa 
plain  chant,  are  not  to  be  compared  with  those  of  Italj. 
In  Church  Music  of  the  accompanied  style,  the  Masses  of 
Graun,  Haydn,  Mozart,  and  Beethoven,  leave  all  otheis 
far  behind.  Nor  are  their  Oratorios,  such  as  the  Aicensiou 
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by  Bach»  the  Death  &fJems  by  Graun,  the  Messiah  by 
HanJt?!,  and  ihe  Creation  and  Semom  of  Haydn,  in  any 
■^  degree  inferiur  to  their  Church  composi lions.  Choron 
classes  the  Creation  and  Semonx  under  tlie  heml  nf  Can- 
tatas, and  denominates  them  as  belonginn^  to  the  Chamber 
style,  but  we  do  not  concur  with  him,  however  we  may 
be  called  to  account  for  onr  presumption  in  difteriog 
from  so  learned  and  competent  a  writer. 

Thoug^li  not  so  early  as  the  Italian,  the  German  Thea- 
tre is  of  ancient  standinrr;  but  it  attained  little  celebrity, 
till  at  the  close  of  the  XVIIih  Century  Keyser  began  to 
compose  for  the  Theatre  at  Hamborp;h,  then  in  a  flou- 
rishing condition.  Few  of  his  Works  remain  ;  he  was, 
however,  an  industrious  composer.  Fancy  and  originality 
were  the  characteristics  of  his  Works,  nnd  the  vigour 
of  a  fertile  ima^inaiion  is  discernible  in  all  of  them. 
Hasse  grafted  the  manner  of  the  School  of  Naples 
on  that  which  Keyser  had  introduced.  Thus  im- 
proved, it,  became  with  some  modifications  and  the  later 
improvements  in  instrumental  accompaniments^  the 
style  of  Graun»  Nauraann,  Gluck,  Haydn,  and  even  of 
MozarL 

It  is  from  its  instrumental  Music  that  the  German 
School  has  acquired  all  its  lustre  and  reputation.  On 
the  violiUt  though  the  composers  of  Germany  trod  in  the 
Bteps  of  Corelli,  their  success  entitles  them  to  the  rank 
of  inventors.  Whilst  Locatelli  and  Gemininnt,  Corelli*s 
most  distinguished  pupils^  were  spreading  his  School  in 
Holland  and  England  respectively,  Benda  ami  Starnilz 
had  begun  in  Germany,  and  their  success ors,  Ijeopold 
Mozart.  Fraenzl,  and  Cramer  were  improving  ihe  state 
of  violin  Music  in  a  surprising  manner.  So  on  the  harp- 
fiichord,  Kerler  and  Froherger,  who  taught  in  the  French 
and  Italian  Schools,  were  succeeded  by  men  whom  to 
name  is  sufficient  eulogy  ;  we  mean  John  Sebasiiyn  Bach 
and  his  children,  Haydn,  Kozeluch,  Mozart,  Dassek,  and 
Cramer;  besides  many  others.  So  wiih  respect  to  their 
wind  instruments  a  species  of  composition  was  introduced 
which  appears  almost  exclusively  in  Germany*  In  instru- 
mental concerted  Music  the  names  of  Haydn,  Mozart, 
and  Beethoven  have  already  been  mentioned,  and  the  first 
especially  as  being  almost  the  inventor  of  the  Symphony. 
To  these  may  be  honourably  added,  Weher,  Spohr, 
Hummel,  and  many  others  of  our  own  time.  A  prac- 
tice which  has  long  subsisted,  and  is  not  met  with  in 
any  other  Country^  has  greatly  contributed  to  the 
spread  of  Music  in  Germany.  In  all  the  Public 
Schools,  as  well  in  villages  as  in  cities.  Music  is  taught  lo 
children  at  the  same  time  at  which  they  teach  them  lo 
read  and  write;  and  it  is  remarkable,  that  wherever  the 
Jesuits  had  Schools  and  Colleges,  they  engaged  with 
great  activity  in  this  branch  of  education,  whilst  in 
no  other  Country  was  the  Order  given  to  patronize  the 
Fine  Arts.  The  learned  Lami,  who  many  years  since 
published  a  Periodical  Journal  at  Florence,  was  one 
day  showing  a  friend  the  sights  in  that  City.  At  the 
celebrated  Gallery  of  Pictures  at  the  Palace  Pitti,  the 
stranger  said  to  him,  Voil^  k  bcrceau  de4  arts^  to  which 
Lami  replied^  pointing  to  a  Convent  of  Jesuits  close  by, 
Ei  voild  kur  tombeau.  But  it  was  a  principle  with 
the  Jesuits  wherever  they  were  established,  to  accommo- 
date tiiemselves  as  much  as  possible  to  the  pursuits  of  the 
Princes  and  People,  and  on  their  fixture  in  Ger- 
many having  found  Musical  instruction  there  universal, 
they  encouraged  it  as  much  as  possible.  Another  cir- 
cumstance which  has  much  contributed  to  the  great 
progress  q(  Music  in  Germany,  has  been  the  enlightened 
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view  which  almost  all  their  Sovereigns  have  taken  of  it 
even  by  thifir  own  compositions  and  practice.  In  Musical 
literature  the  Germans  have  produced  a  considerable 
number  of  excellent  Works.  Not  to  mention  numberless 
Treatises  on  ancient  and  Church  Music,  as  well  as  con- 
troversial Works  on  counterpoint,  we  will  cite  the 
Gradus  ad  Parnaisum  of  Fux,  dedicated  lo  the  Em* 
peror  Charles  VL,  and  printed  at  Vienna  in  1725,  lately, 
if  not  still,  the  elementary  Work  used  in  the  Schools  of 
Italy;  Marpurg*s  Hiiiory  of  Music ;  many  Treatises  by 
Kirnbcrger  and  others,  such  as  E.  Bach,  Matthiison, 
Knecht,  Vogler,  Albrcchtsberger,  Forkel,  Gerbert,  Nick- 
elman,  and  Koch. 

French  SchooL 
During  the  XlVlh  and  XV th  Centuries,  the  progress  Music  ueg- 
of  the  French  in  the  Arts  was  very  slow,  and  particu-  Jj^**^"  ^" 
larly  in  that  of  Music.  But  in  the  reign  of  Fmncis  I.  ^^^^^.^  ^^j^j^ 
there  existed  as  many  celebrated  Musicians  in  France, 
as  in  Italy,  Germany,  Flanders,  and  England.  Those, 
however,  who  dislinguished  themselves  in  France,  were 
not  Frenchmen,  Both  Orlando  di  Lasso  and  Claude  le 
Jeune  belonged  properly  to  the  Flemish  School,  So  also 
did  Josquin  de  Prez,  who  was  much  esteemed  at  the 
Court  of  Louis  XI L,  and  to  whom  the  early  Music  of 
France  is  under  great  obligations.  A  curious  anecdote  is 
told  of  a  composition  by  Josquin,  which  is  published  in 
the  Dodecackfjrdon  of  Glareanus.  Being  engaged  to 
teach  Louis  winging,  that  Monarch  being  extremely  de- 
ficient in  flexibility  of  voice,  defied  Ihe  master  lo  write 
a  piece  of  Music  in  which  he  could  possibly  sustain  a 
part.  He  did,  however,  compose  one,  a  canon  of  two 
parts,  lo  which  he  added  two  other  parts,  one  whereof 
had  lo  sustain  only  one  note,  the  other  passing  only 
from  the  key  note  to  the  fifth.  Of  course,  he  gave  the 
Monarch  the  choice  of  parts,  who  out  of  modesty  chose 
that  with  the  single  note.  Anloine  Brumel,  a  contem-  J^fly  ^^'^ 
porary  of  Josquin,  and  like  him  a  pupil  of  the  celebrated  P***^'*- 
Ockenlieim,  is  the  earliest  composer  of  counterpoint  in 
Ihe  French  School.  At  ihis  period,  the  French  were 
behind  other  nations  in  writers  on  the  theor/  of  Music, 
as  well  as  in  composers.  This  stale,  from  the  death  of 
Francis  L  to  the  end  of  the  reign  of  Henry  IV.,  may 
doubtless  be  fairly  attributed  lo  the  internal  troubles  of  the 
Country.  Cerlon,  Masler  of  the  children  of  the  Sainte 
Chapelle  of  Paris,  in  1546,  jvublished  ihirty-one  of  the 
Psalms  of  David  in  Music  of  four  parts.  In  a  collection 
of  motets  published  at  Venice,  about  1544,  one  ap* 
pears  also  by  Certon,  lo  ihe  words  Diiigebat  autem 
turn  Jems.  This  is  in  five  parts,  and  in  it  the  tenor 
sings  the  plain  chant  of  a  prayer  to  St.  John  repeated 
upon  the  key  note  and  its  fifth  (after  a  rest  of  two  bars) 
from  the  beyfinning  to  the  end  of  the  piece.  A  little  after 
this,  Didier  Lupi  set  to  Music  his  Chansons  Spirituelies ; 
Guillaume  Bellen,  CaniidtJi,  in  four  parts;  Philibert 
Jambe  de  Fer,  ihe  Psalms  of  Maroi;  Pierre  Santome, 
the  whole  of  the  Psalms ;  and  Noe  Faigneut  songSf 
motets,  and  madhgah^  in  three  parts.  The  name  of 
Crespel  also  apjiears  in  tlie  best  collections  of  motets 
and  sonf^  published  in  the  niitldle  of  this  century,  &L»me 
of  which  prove  hmi  lo  have  been  a  profound  master  of 
counterpoint,  Ilonsard,  whose  poetical  fame  extended 
through  the  reig^ns  of  Henry  IL,  Francis  II.,  Charles  IX,, 
and  Henry  IIL,  was  extremely  partial  lo  Music,  and 
sang  very  agreeably.  His  Poetry  was  set  to  Music, espe- 
cially by  Anloine  Berlrand,  who  published  the  eol lection 
in  1578,  in  four  parts,  and  by  Francois  Reynard,  in  four 
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Mane,  and  fire  parts,  in  the  following  year.  Ronsard  died  in 
JMfln.  1565,  and  hit  funeral,  at  which  Cardinal  Perron  pto- 
«^-v^*^  noanoed  the  oration,  was  to  pompously  celebrated  and 
■o  namerotisly  attended,  that  the  Cardinal  de  Bourbon 
and  many  other  Princes  and  Nobles  could  not  pierce 
the  crowd.  The  Music  was  composed  expressly  for  the 
occasion,  not  in  plain  chant,  and  accompanied  by  instru- 
ments. The  most  celebrated  Musician  of  the  reigpi 
of  Charles  IX.  was  the  unfortunate  Claude  GoudimeU 
massacred  among  the  other  Protestants  at  Lyons,  in 
1572.  Though  a  native  of  Franche<Comt($,  he  lived  all 
his  life  in  France,  and  certainly  belongs  to  the  French 
School.  Up  to  the  close  of  the  XlXth  Century,  a  few  other 
names,  but  of  less  merit,  occur,  such  as  Jean  de  Castre, 
Louis  Bisson,  Nicholas  Duchemin,  Fran9ois  Roussel, 
Jean  Pervin,  Nicolas  de  la  Qrotte,  Jean  Chardavoine, 
writers  of  madrigals,  and  also  Jean  Serven,  who  set 
the  Latin  Psalms  of  Buchanan  in  four,  five,  six,  and 
eight  parts.  But  France  derives  little  Musical  reputation 
from  any  of  their  compositions.  Henry  III.,  in  1581, 
on  the  marriage  of  his  favourite,  the  Duke  de  Joyense, 
with  Mademoiselle  de  Vaudemont,  the  Queen's  sister, 
lavished  great  expense  in  fkteB,  balls,  and  diversions.  It 
was  on  that  occasion  that  Claude  le  Jenne  wrote  his 
Ballet,  Ceref  et  tes  Nymphest  a  spectacle  then  new  to 
France.  The  Music  to  the  dances  was  composed  by 
Beaulieu  or  Baltazarini,  and  Salmon.  Fran9ois  Eu- 
stache  de  Caurroy,  bom  in  1549,  received  from  his 
contemporaries  the  title  of  Prince  da  Profiiseun  de 
Musigne.  He  was  Master  of  the  Chapel  to  Charles 
IX.,  Henry  II L,  and  Henry  IV.  There  is  extant  of 
his  composition,  a  Mass  for  the  Dead,  which  was  for- 
meriy  sung  once  in  every  year  at  the  Cathedral  Church 
of  Ndtre  D&me  in  Pteris,  and  a  posthumous  Work, 
published  in  1610,  entitled  Mklangt  de  la  Munqiu 
XVIIth  d^EuMtaeke  de  CoMrroy,  During  the  short  reign  of 
Centiiiy.  Henry  IV.  France  had  scarcely  recovered  from  the 
horrors  of  her  Civil  and  Religious  Wars.  His  son,  who 
ascended  the  throne  at  the  early  age  of  six  years,  was  in 
his  youth  much  attached  to  Music.  The  principal  com- 
poser of  Church  Music  daring  the  reig^  of  Louis  XIII. 
appears  to  have  been  Arthrilr  aux  Couteaux,  but  the  best 
writer  of  secular  Music  was  Jean  Baptiste  Boesset,  and 
he  was  the  favourite  at  Court.  The  best  account  of 
French  Music  during  this  reign  is  to  be  found  in  the 
Harmonie  Universelle  of  Mersennus,  a  large  folio  vo- 
lume, published  at  Paris  in  1686. 
Dramatic  Ottavio  Rinuccini,  a  Poet  who  came  into  France 
Muflk.  with  Mary  of  Medicis,  gave  the  French  their  first  notion 
of  the  Lyric  Drama.  None,  however,  are  mentioned  as 
having  been  performed  during  the  reign  of  Louis  XlII., 
his  Minister  Richelieu  rather  patronizing  the  literary 
French  Drama.  MaEarin  was  the  person  who  first 
eaused  an  Italian  Opera  to  be  heard  in  France,  which 
was  performed  at  the  Louvre  in  1646 ;  and  out  of  this 
sprang  the  French  Opera.  Perrin,  Master  of  the  Cere- 
monies to  Gaston,  Duke  of  Orleans,  in  1670,  aided  by 
the  Musical  talents  of  Cambert,  brought  out  the  first 
French  Opera,  under  the  title  of  Pomona^  at  the  Tennis 
Court  in  the  Rue  Mazarine.  Two  years  after  this, 
Lulli  obtained  the  privilege  of  performing  them,  which 
LuUi.  he  enjoyed  till  his  death  in  1687.     Lulli,  bom  of  obscure 

parents,  near  Florence,  in  1638,  was  brought  by  the 
Chevalier  de  Guise  into  France  at  the  age  of  thirteen 
years,  on  account  of  his  Musical  talents.  He  was  re- 
ceived into  his  patron's  house  among  the  officers  or  ser- 
vants of  the  kitchen,  upon  which  GingueniS  observes, 


Ced  If n  pay$  pa$iablemeni  harbaret  que  ceimi  o6  reroii- 
naissani  dant  unjeune  hcmme  un  ialeni  diaHnguh  pom 
iei  beaux  arit^  on  le  place  pamd  dee  cuieinienet  dee  mtap* 
milone.  Louis  XIV.  desiied  to  hear  him  play,  and  was  aa 
pleased  with  his  performance,  that  he  engaged  hioi  inhm 
service.  Lulli  commenced  his  services  by  the  eonapositioB 
of  Ballets  for  the  Court,  which  gave  ao  oauch  jwtiaGKtian 
that  the  King  would  listen  to  no  other  than  his  Mosie, 
When   the   Opera  sprang  up,  Penrin  sarreBderad  his 
privilege  to  Lulli,  who  entered  into  an  engagement  wilk 
Quinault,  to  furnish  him  with  the  words  of  an  Opsn 
every  year.     The  result  of  this  engagement  wan  the 
production  of  the  Operas  of  Lee  FUee  de  tAmaear  et  ie 
Bacchue,  CadmuM,  Alceete^  ThMe,  Jfyej  Jets,  Pnma^ 
pine,  Penhe, Phaeton^  Amadie^ Rolamd^mod Atm Uv.  JU 
the  time  that  Lulli  was  placed  at  tba  head  of  the  fasad 
of  lee  petUs  violoju,  very  few  Musiciana  in  FnoMe  was 
able  to  play  at  sight,  and  a  person  was  aooounted  aa 
excellent  ^master,  who  could  play  tboraogli  fanaa  in  a^ 
companiment  to  a  scholar.     He  contributed  gieatly  to 
the  improvement  of  French  Music,  which  np  to  histnni 
was  infinitely  surpassed,  especially  in  sacred  Mnaie,  faf 
the  English  masters.     In  his  overtures,  he  introdaeed 
fugues,  and  was  the  first  who  in  chomasea  made  use  cf 
the  side  and  kettle  drums.     It  is  astonishing  that  Chi 
French   were  so    long  stationary  in    Music  afler  hh 
death.     From  the  production  of  his  last  Opera  in  16M 
to  1733,  when  Rameau  brought  out  hia  lint  Open^ 
it  would  have  been  thought  a  mad  enterpriK  to  been 
endeavoured  to  surpass  LuUi.    The  names  of  die  cnBa* 
posers  who  filled  up  this  interval,  though  obaenft,  sielesi 
so  than  their  Works.  Colasse,  LuUi'a  disciple,  finidMd,  ia 
1687,  his  Opera  of  AchiUe  et  Polixine,  of  which  the  fat 
act  only  was  found  among  Lulli's  papers.    Bctweeathst 
time  and  1706  he  composed  eight  Operas  for  die  Acs* 
dermic  Royale.     During  the  same  poriod,  Charpentia^ 
Desmarest,  Campra,  Costs,  and  Destonches,  of  whoa 
Campra  and  Destouches  were  the  most  celebrated,  wmli 
Operas.      These  were   succeeded  by  Bertin,  in  170f ; 
Mouret,   in  1714;    Monttfclair,  in  1716;    Rebel  sad 
Francceur,  in   1725;  Blamont,   in    1731;  Brissae   is 
1733,  in  which  year  Rameau  brought  out  his  first  WoriCi 
Rebel  and  Fraiicoeur  continued,  however,  to  eompsM 
together  till    1760.     During  this  period   Instmmestil 
Music  was  very  slow  in  its  progress.     The  best  oigamrti 
in  France  during  the  XVIIth  Century  vrere  the  ^kr, 
son,  and  grandson  Bournonvilles,  and  the  three  brotWit 
Couperin  ;  Chamboni^res,  who  died  in  1670 ;  DaoMnt) 
also  a  good  composer  of  Ecclesiastical  Music,  wlw  is- 
troduced  into  it  violin  accompaniments,  by  the  desired 
Louis  XIV. ;  the  Abb<$  de  la  Barre,  so  great  a  favooritt 
of  the  King,  that  the  situation  of  organist  which  be  Md 
was  at  his  decease  divided  between  four  organists  whs 
did  the  duty  quarteriy ;  lastly,  Lalande,  who  begaa  to 
flourish  in  1694,  and   was  the  best  writer  of  Sscred 
Music  in  France  towards  the  close  of  the  XVIIth  Cf 
tury  and  the  commencement  of  the  XVIIIth.     We  pre- 
ceed  to  one  who  formed  an  epoch  in  the  French  School. 
Jean  Philippe  Rameau,  born  at  Dijon  in  1683.  hsf- 
ing  grounded  himself  at  an  eariy  age  in  the  rudimenti 
of  Music,  left  his  native  Country  and  wandered  shoot 
with  the  performers  of  a  German  Opera.     At  the  age  el 
eighteen  he  composed  a  Musical  entertainment  wbicli 
was  represented  at  Avignon.     He  then  became  a  cma- 
didate  for  the  situation  of  organist  of  the  Church  of  St 
Paul,  in  Paris ;  failing  in  which  attempt  he  almost  de- 
termined to  decline  that  branch  of  his  profession,  whea 
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the  offer  oF  the  place  of  orgaiuBt  to  the  Cathedral  Church 
of  Clermont  in  Auvcrgne  prevenled  him.  In  relirc- 
ment  hi  that  City,  he  pursued  the  iheory  of  tlie  Art  with 
great  indusLry,  having  there  written  his  Traila  dttHar* 
tnonif^  printed  at  Paris  in  1722,  and  his  Nouteau  SyB- 
ieme  de  Musique  Theoriqite,  at  the  same  place  in  1726. 
But  his  most  celebrated  Work  is  the  Defnonstrutiojt  du 
Principe  de  I'Harmonic,  in  which  his  Cnuiitrymen  say» 
he  has  shown  that  ilie  whole  de|>cndH  upoti  one  ikiu^Le 
and  clear  principle^  namely,  the  Jundamental  bass;  and 
their  admiration  has  carried  ihem  so  far  as  to  com- 
pare him  in  this  respect  to  Newton,  who  from  the 
principle  of  Gravitation  assigned  reasons  for  some  of 
the  most  remarkable  phenomena  in  Physics ;  hence 
they  style  Rameuu  tire  Newton  of  Harmony^  His 
first  Opera  was  Hippolyie  li  Aricie,  in  1733.  be- 
tween which  year  and  1760  he  composed  tweniy-two 
Operas.  Rameau  died  in  Paris  in  1764.  lie  was 
doubtless  a  philosopliicat  artist^  and  it  is  no  small  testi- 
inony  of  his  merit  that  Handel  always  spoke  of  him  in 
terms  of  great  respect.  From  the  few  Works  by  him 
which  it  has  fallen  to  our  lot  to  have  heard,  we  cannot  say 
that  he  is  to  our  mind  a  pleasing  com  pose r»  He  is 
accused  of  having  pilfered  his  best  airs  from  Italy,  which 
rather  a  severe  critic  says  he  did  not  quite  smother  by 
his  barbarous  art.  His  conleniporaries  and  successors  in 
the  Opera^  and  the  last  of  the  true  French  School,  were 
Mondonville  from  1742  to  175S,  Berton  1755  to  17  75, 
D'Auveri^ne  17^2  to  1773,  and  Trial  1765  to  177  L 
To  these  may  be  added,  La  Borde,  Floquel.  J.  J.  Rous* 
Beau,  Duni,  and  Phiiidor.  After  whom  came  Monsi^ny, 
Ooss'iec,  and  Gretrvt  who  completed  the  improvements 
in  French  Lyric  Comedy.  The  contemporaries  and  imi- 
tators of  these  latter  were  Martini,  Delayruc,  Champein, 
and  others.  The  reform  which  had  now  commenced  in 
the  French  Music»  was  consummated  on  tiluck's  pro- 
ducing in  Paris,  in  177 4»  his  Iphigene,  which  was  soon 
after  followed  by  other  Works  of  that  master.  His 
rivals  were  Sacchini  and  Piccini.  Afler  these  came 
Vogel,  Lemoyue,  and  others.  The  galaxy  of  celebrated 
men  whom  we  have  already  named,  were  followed  by 
French  composers  of  very  splendid  talents,  the  principal 
of  whom,  in  Serious  Opera,  were  Berton,  Le  Sueur, 
Catel,  and  Mehnl,  and  in  Comedy  the  same,  with  the 
addition  of  Boildieu,  Eler,  Gaveaux,  Kreutzer,  Planlade, 
Persius^  and  ^solie.  France  became^  also,  the  resort  of 
Germans  and  Italians,  such  as  Cherubini,  Delia  Maria, 
Kicolo,  Steibelt,  Sponlini,  Tarchi»  and  Winter,  who  suc- 
ceeded to  a  great  extent  on  the  French  Theatre. 

In  concerted  Music  we  can  scarcely  allow  the  repu- 
tation to  France  which  some  are  Inclined  to  claim  lor 
her.  It  mustt  however,  be  conceded,  that  the  quartets 
of  Davaux,  and  the  symphonies  of  Gossec,  preceded  in 
France  those  of  Haydn.  In  Music,  for  single  instru- 
ments, they  are  justly  entitled  to  our  praise  Latterly, 
fresh  attempts  have  been  made,  but  in  such  as  we  have 
heard,  we  do  not  think  with  ciiough  success  to  require 
particular  notice. 


The  French  School  of  the  present  day  demands  more      Mukic 
attention  for  its  merit  in  the  different  hrunches  of  execu-    MuUeru. 
tion   than   for   any  other   point*     Choron  disting-nishes  ^*^^v-^^ 
their  excellence  in  this  respect  by  three  epochs.     That  ^^^^'*JJ^^"' 
of  Lambert  in  the  time  of  Louis  XIV.  ;  of   Rebel  and  calexecy^ 
FrancoEur  in  the  time  of  Louis  XV. ;  and  lastly,  the  lioa, 
modern  epoch,  wherein  the  slyle  bears  a  close  analogy 
to  that  of  melody,  or  an   Italian  style,  so  modified  as  to 
be  suitable   to  the  French  Languagje.     Each  of  ihese 
periods  had  celebrated  singers.     The  first  had  Boutilon, 
the    second    Jelyottc,    the   third  Garat,  Chardiui,  and 
oliiers.    But  the  instrumenlal  style  in  respect  to  execution, 
and  especially  on  the  violin,  is  that  in  which  the  French 
particularly  excel     Instrumental  Music   »s  still  studied 
with  great  ardour  by  the  French,  and  on  the  violin  they 
are  at   present    unrivalled  m  Europe ;    the  same  may 
be  said  of  their  suLcesn  on  the   pianoforte,  with  a  few 
exceptions.  But  on  the  oigan  we  can  scarcely  believe  they 
ever  had  a  performer  wliu  could  place  his  bauds  on  the 
keys  in  competition  with  our  Samuel  or  Charles  Wesley, 
or  Novello,  and  many  of  that  School.      Their  orches- 
tras  are    magnificently   arranged;    to    compare     them 
with  those  of  Italy  would  be  no  compliment  to  a  French- 
man ;    but  when  the  reader  is  assured  that  they  surpass 
Ihnse   of  Germany,    where    instrumental   Music    is  so 
highly  cultivated,  he  may  form   some  idea  of  the  value 
of  their  Conservatory,  which  is  the  nursery  of  their  per- 
tbrmers. 

Choron,  the  best  authority  on  the  point,  observes,  that  MusicolLk 
the  Muisical  Literature  of  France  is  of  little  value;  he  **-*^*^^^' 
says,  that  among  her  Works  of  this  k-ind,  some  were 
compiled  by  artists  who  knew  not  how  either  to  think 
or  write,  and  are  as  vicious  in  tlieir  principles  as  in 
their  plan.  That  others,  ediled  by  learned  men,  or  lite- 
rati, ignorant  of  the  Art,  teach  oidy  systems  and  errors. 
He  excepts,  however,  the  methods  vvhirh  concern  exe- 
cution, and  particularly  those  published  by  the  Con- 
servatory of  Paris ;  also  in  respect  of  composition,  the 
Treatise  on  Harmony ,  by  Catel,  who  was  ft  pupil  of 
Gossec,  printed  in  1802,  and  adopted'  by  the  Con- 
servatory, a  Work  now  very  generaUy  received  and  ap- 
preciated throughout  Europe,  It  contains  n  iheory 
which  appears  a  simplificatfon  of  Rameau's,  but  is,  in 
fact,  the  result  of  more  observation.  Choron*s  own 
Work,  entitled  Principes  d Accompagntniait  du  Ecohn 
d'ltalie  en  societe  avec  le  Sieur  Fiochit  Paris,  1804  ; 
and  his  great  Work  fn  3  vols,  folio,  Paris,  entitled 
Principes  de  Composition  de»  Ecoks  tTllaliti  adopttts 
par  le  Gouvernement  Franpais^  Sfc»  deserve  our  ac- 
knowledgments for  the  use  which  we  have  made  of 
thetn.  Of  the  last,  the  Editor  of  the  Qua Htrly  Musical 
lUvkw  truly  says,  "  If  the  books  on  theory  which  our 
English  hannonists  have  given  the  World,  ccmdense 
and  simphfy  the  inibrmaiion  contained  in  Choroii's 
valuable  and  elaborate  Work,  they  bear  no  sort  of  com- 
parison with  the  abundance  of  precept  and  example  it 
contains/' 
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PART  II. 


Muiic.  IfcfUfHoTf, 

Gamut  The  gamut  is  a  scale  oP  tablb,  believed  to  be  the  inden- 
tion ofGuido  of  Arezzo,  iipon  which  the  noiet  in  Milvic 
are  placed.  It  has  also  been  called  the  harmonic  hand, 
because  Guido  at'iirst  used  to  arrange  his  notes  npon 
the  fingers  of  the  hand.  Some  have  said  that  it » Hot 
properly  the  invention  of  Guido,  but  an  improvement 
upon  the  diagramma,  or  scale  of  the  Grecians,  asd  that 
his  intention  in  calling  his  first  note  F,  gaiiima;*#as  to 
indicate  that  he  took  his  scale  from  the  Greeks. '  For  this 
purposte  |)arallel  horizontal  lines  were  necessary  for  the 
ncftte  to  r^st  upon,  and  a  group  of  five  of  these  lines  con- 
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stitute  what  is  called  B.$taff,  the  lines  and  spaces  wHpro 
are  reckoned  from  the  lowest  upiiiiiMr<^  !fP>^  ^^^^^  luv^ 
ledge  and  understanding  of  the  gamut  is  of  courses 
foundation  of  all  Musical  learning.  The  names  giv 
to  the  notes  ara  six  in  numb^,  uU  ^,  fni,  fa,  m 
l^ :  the  first  the  foot  or  gamma  of  flie  acale.  Tl 
moderns  haVe  used  ak  equivalents,  (bytheintfodll 
tion  of  clefi,  which  are  marks  at  the  beginnsn^  df  H 
lines  of  a  song,)  the  first  seven  letters  of  the  alphsbe 
VIZ.  KsB,  C,  D,  E,  F,  G,  repeating:  these  in  thesra 
auocesskm  as  the  notes  move  upwards ;  but  the  who) 
will  more  clearly  appear  by  idi^ttorlj' tf  tbe'lbUoma 
scheme  or  diagram. 
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The  French  have  used  a  seventh  syllable,  iu  in  their        It  is  not  our  intention  in  the  following^  pages  to  SM 
;gamut.  the  nomenckiture  of  solmization,  but  without  an  ia- 
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(rodiictory  table  of  lliis  sort,  it  would  have  been  difTicult 

for  the   reader  to   have  comprehended   the   nature  of 

c\vfs  and  their  places;  nor  would  he  have  been  able  to 

understand  why  the  bass  C\l  clef*  on  the  fourth  line, 

lU 
should  be  called  the  F  fa  ut  clef;  the  tenor,    g    on 

h  I 

the  third  line,  the  C   sol   fa   ut  clef;    or  the   treble, 


^ 


the  G  sol  re  ut  clef;  we  shall,  therefore,  in  what 


fallows,  desJsirnatc  ihe  notes  by  the  alphabetical  signs 
prefixed  lo  ihem  in  the  diagram.  It  is.  however,  here 
necessary  to  observe  that  the  hituation  of  each  clef, 
wilh  respect  to  ihe  line  on  which  it  is  placed,  must 
be  accurately    ob.'served,  because  its  position  gives  its 


name  to  the  note  on  the  line  thus,  -JL^^Mp2Z  the 

treble  clef  placed  on  the  first  line,  maizes  all  the  notes  on 
it  G,  and  so  of  any  other  line,  thoucfh  it  is  rarely  if  ever 
placed  on  any  olher  than  the  second  line,  indeed  never 
in  the  present  day ;  the  tenor  clef  is,  however,  placed 
on  the  first,  second,  third,  and  fourth  lines,  according  to 

the  height  of  the  part  thus, 


in  which  case  the  notes  on  the  first,  second,  third, 
and  fourth  lines  arc  C  respectively*  The  bass  clef 
is  rarely   used  except  on  the  third   and   fourth   lines 

thus,  ^^^ 


Cy*^~  whereou   the  notes  are  F  re- 


spectively, the  line  between  the  dots  being  ihe  place  of 
the  note.  The  utility  of  these  clefs,  which  are  a  puzzle 
to  beginners,  may  be  felt  in  a  moment  if  the  reader 
reflect,  thai  in  pieces  where  many  parls  are  written  under 
each  olher,  Ihe  notes  correspond  wilh  each  other  verti- 
cally, as  to  the  contcmporaneaus  production  of  each 
ftormd,  which,  in  Musical  language,  is  called  a  siort\ 
Were  there  not,  therefore,  means  of  representing  higher 
or  Itiwer  notes  than  the  statf  itself  would  cimtain  in  any 
one  of  tliem  singly,  such  a  runnini»;  up  and  down  of  the 
representation  of  the  sounds,  (for  such  are  notes*)  into 
each  other  would  occur,  that  no  person  w  ould  be  able  lo 
play  or  sing  from  iL  The  clefs,  therefore,  are  nothing 
more  than  the  means  of  confining  each  part  as  much  as 
possible  within  the  slatf.  In  the  old  Music  the  writers 
rarely  exceeded  it  either  above  or  below,  but  modeiu 
Music  has  very  much  exceeded  these  bounds,  especially 
in  the  bass  and  treble  parts.  In  cases  in  which  the  notes 
go  out  of  the  staff,  in  either  direction,  upwards  or 
downwards,  lines  are  added  to  contain  or  receive  them 


thus, 


^ 


^£e 


t 


These  lines, 


whether  above  or  below,  are  colled  Iftiger  Unci.  Wlien 
the  bass  clef  is  used  on  the  third  line  it  is  called  the 
barytone  clef,  and  it  was  formerly  much  used  in  Church 
Music,     It,  of  course,  raised  the  part  in  the  scalej  and 
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made  the  bass  approach  nearer  the  tenor,  or  mean ;  it  Music 
was  adapted  to  a  voice  not  so  low  as  a  real  bass  voice  ^*^*s^-^ 
nor  so  high  as  a  tenor.  When  the  C,  or  tenor  clef,  Is 
placed  on  the  first  line  it  is  called  the  soprano  clef,  when 
on  the  second  the  mezzo  soprano,  on  the  third  the 
counter-tenor,  and  on  tlie  fourth  the  tenor  clef*  It  is 
evident  from  inspection  that  every  removal  of  the  clefs 
upward  depresses  or  lowers  ihe  part.  The  G  clef  on 
the  first  line  is  rarely  found  except  in  old  French  Music, 
and  is  called  the  high  treble.  The  young  Musician 
cannot  have  too  strong  an  impression  of  the  importance 
of  a  thorough  knowledge  of  the  clefs,  and  that  they  are 
merely  marks  of  the  places  of  the  notes  F,  C,  and  G, 
without  tlie  most  perfect  acquaintance  with  which  all 
the  splendid  Music  of  the  early  Schools  is  closed  to  him, 
as  well  as  the  power  of  reading  even  a  modern  vocal 
and  instrumental  score. 

Without  here  entering  into  the  exact  mathematical  TherekUve 
proportion  between  the  notes  of  the  scale  of  an  Dciavf,  r>;«l>t>ft'*>"s 
tlmt  is.  when  to  the  seven  notes  of  it  an  eighth  is  ^^j-i*"Jtin.r, 
superadded,  so  as  to  begin  a  new  series,  we  shall  merely 
for  the  present  observe,  that  the  intervals  bt-tweeu  the 
degrees  of  the  scale  are  unequal,  some  of  them  being 
nearly  twice  the  distance  of  others.  The  larger  intervals 
are  called  tones^  the  smaller  semiioitts.  The  simplest 
perception  we  can  have  of  two  sounds  is  that  of  unixom, 
or  notes  equal  in  pitch,  or  acuteness.  But  this  is  de- 
pendent to  sense  on  the  accuracy  or  education  of  the 
ear,  and  it  is  necessary  to  refer  it  to  a  standard  accessible 
to  mankind  generally*  Taking  therefore  homogeneous 
strings  equally  stretched  under  precisely  similar  circum- 
stances as  to  heat,  moisture,  and  pressure  of  the  atmo- 
sphere, we  have  a  standard  of  measurement  which  indi- 
cates that  the  octave  or  note  above  the  seven  of  the  scale 
is  produced  by  a  string  exactly  one-half  the  lentjth  of  that 
which  gave  out  the  F  gamma  of  the  system,  the  repeti- 
tion of  this  upwards  so  as  to  produce  a  series  of  octaves 
above  each  olher,  is  too  obvious  to  require  explanation. 
The  acute  string,  or  octave,  obtains  its  acuteness  or  high 
pitch,  from  protlucing  two  vibrations  during  the  same 
period  that  the  lower  one  was  engaged  in  a  single  vibra- 
tion, hence  the  vibrations  of  the  two  meet  at  every 
second  vibration  of  the  upper  one.  The  division  of  the 
octave  so  as  to  make  it  ascend  agreeably  to  the  ear,  (for 
an  equal  divi.sion  of  Its  parts  into  tones  could  not  be 
tolerated,)  gives  a  semitone  between  B  and  C,  and 
another  between  E  and  F.  Ttie  remainder,  namely 
those  lie t ween  G  A,  A  B,  C  D,  D  E,  and  F  G,  are  whole 
tones  or  sounds*  Thus  every  octave,  or  series  of  the 
eight  regular  sounds,  contains  five  tones  and  two  semi- 
tones. To  prevent  confusion  it  must  be  always  remem- 
bered, that  a  note  and  a  tone  are  distinct  things,  the 
former  is  a  simple  sound,  the  latter  the  distance  between 
two  sounds.  We  have  in  a  previous  part  of  this  Essay 
shown  that  the  octave  consists  of  two  tetrachords,  it 
series  consisting  of  four  sounds  each  ;  practically  this 
was  sufficiently  near  the  truth,  but  the  theory  of  sounds 
does  not  admit  strict  mathematical  equality  between 
these  fourths,  as  respects  the  places  of  the  tones  whereof 
they  are  composed,  as  will  be  hereafter  noticed;  in  this 
part  we  sliall  still  consider  that  the  fourths,  consisting 
of  the  sounds  G,  A,  B,  C  and  C,  D,  E,  F  are  equal, 
each  containing  two  tones  and  a  semitone*  and  therefore 
that  a  tune  formed  by  one  of  them  will  be  equal  or  the 
same  in  a  dilferent  pilch  to  a  tnne  formed  by  the  other^ 
thus, 

4z 


w^bt^ 


7id 
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Ttlfe  two  fbnrths  taken  in  sbftession 'then  fbrming  s 
scale,  whereof  the  principal  sound  is  C,  from  which  it 
begins,  and  to  which  it  finally  ascends  in  degrees  con- 
ti^jiously  plac^,  •givi^  the  name  of  key  note  to  that 
^nc^M  sound ;  and  It  must  be  further  remarked,  that 
tM  effect  of  the  octave  upon  the  ear  depends  upon  the 
semitones  being  placed  In  a  certain  position,  namelj» 
between  the  third  and  fourth  and  the  seventh  and  eighth 
notes  of  the  series, 


o  o 


far  in  no  other  way  will  the  ear  suffer  itself  to  be  breast 
8     A  Large        •       gj^S  contaiuii 


back  to  the  key  note  in  the  aacendhoig  or  dmcmaMn§  U 
scales.  The  great  Bacon  says, "  after  everytiiilui  whele  \^ 
notes  Nature  re<|«ir«th:for  all  harmonical  use.  eoe  half 
note  to  be  intcrpoaed.^  Referring  this  acaie  to  keyed 
instruments,  such  as  the  orgran  or  piano-forte,  it  is 
called  tiie  nalnrai  Gca1e«  because  the  k^^e  ennployed  in  k 
are  the  long  white  keys,  in  distinction  from  the  black  or 
short  keys,  which  when  etnploy«d4atolv«'ttoale  peen- 
liarities,  and  give  their  use  the  name  of  the  ehronmtic 
fofltfe,  or  one,  as  its  ikame  import^  «f  s  diffiereat  coloar, 
but  not  with  relation  to  the  dnferenoe  of  black  and  wlnte 
in  the  keys  of  a  finger-board. 

The  period  of  time  aesigiied  to^each  note,  or,  in  atb«ll«i 
words,  its  absolute  duration,  is  known  bj  its  form,  takmg  "?" 
a  unit  to  tyres^ut  any  ehareeler.  all  the  resLvrnt  k^ 
a  strict  j^mpbition  to  it.  Tboui^  the  character  knom 
by  the  name  of  the  large  Is  now  no  longer  ia  i^  Hvis 
formeriy  of^  employed  in  Ecclesiastical  Music ;  it  ii 
not,  however,  bd  oenvenient  a  measure  aa  the  seanbmi^ 
which  is  found  in  all  modem  arrangements,  and  wUck 
we  shall  dierefim  use  in  the  fbllowinf  Tables 


8  ALarge 

4  A  Long  I 

2  A  Breve 

1  A  Semibreve     • 

^  A  Mtnim 

I  A  Crotchet 

i  A  Quaver 

•^  A  Semiquaver      • 

'fg  A  Demisemfquaver 


f 


contains  in  time  2  Longs 

2  Breves 
■  2  Semibreves 

»  2  Hinims 

7  2  Cfotcfaeta 

8  Quavers 

•  2  Semiquavers 

•  2  Demisemiquavers 


O      O 


The  lower  denominations  of  these  notes  from  the  quaver 
are  often  grouped  together,  instead  of  being  detached,  a 
practice  not  only  convenient  in  writing,  but  assistant  to 
the  eye,  as  under. 

Semiquavers. 


Detached. 


Grouped. 


Demisemiquavers. 


Detached.  Gronped. 

The  same  practice  also  may  be,  and  is  adopted  with  qua- 
vers. If  a  dot  be  added  to  the  right  hand  of  a  note,  it 
increases  the  value  of  such  note  exactly  one  half  of  its 
duration  without  it.  The  measure  of  the  time  or  dursr 
tion  of  a  note  in  performance,  is  by  long  habit  familiar 
to  the  Musiciaa,  and  he  generally  regulates  it  by  beating 
iifwe,  that  is,  by  the  raising  and  falling  of  his  hand  or 
foot,  in  some  pieoas  slower,  in  others  quicker,  according 
to  the  subject  of  the  Music  to  be  sung  or  played.  The 
ordinary  common  measuzie  is  a  second,  or  sixtieth  part 


of  a  minute,  which  is  neariy  the  space  between  the  beili 
of  the  pulse  and  the  heart,  the  systole  or  contracte 
answering  to  the  elevation  of  the  hand  and  its  diaMok 
or  dilatation,  to  the  letting  it  fall.  This  measure  usnOy 
takes  up  the  space  that  a  pendulum  thirty  inches  ia 
length  employs  in  making  a  swing  or  vibration.  Aa 
instrument,  called  a  Metronome,  baa  been  invented 
within  the  last  few  years  for  measuring  the  length  of » 
note  mechanically ;  it  consists  of  a  pendulum  with  a 
weight  shifting  on  the  rod,  so  as  to  increase  or  dimimsb 
the  vibrations  in  number,  according  to  a  graduated  acile 
on  it. 

The  measures  into  which  every  Musical  piece  is 
dirided  are  called  bars,  which  are  the  vertical  lines  se- 
parating the  spaces  in  the  staffs,  thns. 


^ 


The  single  lines  taking  merely  the  name  of  bars,  and  the 
two  thick  lines  at  the  end  being  called  a  doubU  bar, 
which  is  placed  at  the  end  of  a  strain. 

The  signs  or  characters  by  which  the  ttine  of  notes 
are  represented,  are  but  of  two  sorts,  namely,  oonuntm 
time  and  triple  time;  all  have  their  origin  in  these  two. 
Common,  or  double  time«  is  of  two  species ;  first,  tbt 
ia  which  every  bar,  or  measure,  equals  a  semifaicvt  is 
duration,  or  iu  value  in  any  combinatkm'of  notes  of 
leas  qnaoUty ;  the  second,  wtaeie  a  ounioii  or  iU 


in  less  no  lea,  takes  up  llie  lirne  of  a  bar.  Tlie  move* 
menls  of  thia  kind  n\'  meiv^tire  are  various*  and  there 
are  three  ondiimry  distinctions  of  them,  the  ftr^i  whereof 
is  slow,  and  h  marked  with  a  C,  or  semlcircICi  thus. 


at  the  beginning  of  the  piece  placed  ailer  the 

clef*     The  second  is  also  a  semicircle^  but  has  a  bar 

drawn  through  it  thus,  nfe-  ^  rather  quicker,  and  is 

oElen  called  alta  breve^  because  it  was  formerly  written 
with  one  breve  in  a  measure  thus, 

IliL 


Dum    es  -  set  stimmus    Fua  -  *  *  -  -  -  tt  -  fcx. 
The  third   £Ort   of  moTement  is   very   quick,  and   19 

marked  thus,  ~g|-  this,  however,  is  now  rarely  used- 

The    other    characters    of  common    duple    time  are 

signifying^  the  measure  of 

two  crotchets  to  be  equal  to  two  notes,  whereof  four 
make  a  semibreve. 
time*  Triple  time  \u  of  many  species :  it  tukea  its  name 
from  the  whole  or  half  ihe  bars  bein^  divisible  into  three 
parts,  which  are  beat  accordingly,  the  first  down,  the 
second  with  the  return  of  the  hand,  and  the  last  with 
the  hand  quite  up ;  which  motions  the  Italians  ex- 
press by  the  words  ojideggiart  la  mano.  It  is  always 
represented  by  figures  placed  after  the  clef,  at  the 
beginuhig^of  tlic  staff,  the  lower  one,  or  denomitinfnr, 
showing  into  !iow  many  parts,  or  noles^  tlie  setui- 
breve  is  divided,  and  the  upper  one,  or  numerator, 
how  many  of  such  parts,  or  notes,  are  contained  in  a 

bar,  thus  -^—  signifies  three  minims  in  a  bar;  2, 

the  denominator,  being  the  division  of  a  semibreve  or 


2  minims ;  so 


signifies  three  crotchets  in  a  bar ; 


three  quavers ; 


six  crotchets ; 


quavers ; 


quavers  ; 


nine  quavers; 


nme    semi- 


componnd  triple  time  are  to  be  found  in  some  au- 
thors, but  the  reader,  on  meeting  with  them,  and 
usin^  the  explanation  above  given,  will  ftnd  no  diffi- 
culty in  their  solution. 

Every  bar  or  measure  is  divided  into  accented  and 
unaccented  parts ;  the  first  are  the  principal,  and  on 
them  the  spirit  and  effect  of  the  Music  is  mainly  de- 
pendent. The  beginning  and  middle,  or  the  beginning 
of  tlie  first  half  of  the  bar,  and  the  beginning  of  the 
latter  half  of  it,  in  common  time,  and  the  beginning  or 
first  of  three  notes  in  triple  time  are  always  the  accentetl 
parts  of  the  bar  As  the  character  of  the  melody  is 
quite  changed  by  altering  the  accented  parts  of  its  bars. 


it  frequently  becomes  necessary  to  begin  a  movement 
with  only  part  of  a  measure;  ot^  ihis,  in  the  following 
sang.  The  Lass  of  Patios  Mill,  tliis  is  sufficiently 
manifest. 


As  written. 


When  a  striking  or  breaking  of  time  takes  place  in  a  Syncopar 
bar  it  is  called  syncopation,  but  the  term  is  more  parti-  tion. 
cularly  used  for  connecting  the  last  note  of  one  bar  with 
the  first  note  of  the  following  one,  so  that  only  one  note 
is  made  of  both  of  them.  It  is  aliK>  used  in  the  middle  of  a 
measure,  likewise  when  a  note  of  one  part  ends  or  ternn- 
nates  in  the  middleof  anoteof  the  other;  this,  however, 
is  otherwise  called  bindtfjg  or  ligature.  Syncopation  is 
moreover  used  ft^r  a  driving  note,  or  when  some  shorter 
note  at  the  beginning  of  a  measure  or  half  measure  is 
followed  by  two,  three,  or  more  longer  notes  before  any 
other  occurs  equal  to  that  which  occasioned  the  driving 
note  to  make  the  number  even,  as  when  an  odd  crotchet 
comes  before  two  or  three  minims,  or  an  odd  quaver  be- 
fore two  or  more  crotchets,  &c, 

Rest^  are  pauses  or  intervals  of  time  in  a  movement  Rests. 
during  which  the  voice  or  sound  intermits  or  pauses. 
They  are  used  orcasionally  in  meloiiy  for  the  sake  of 
variety  or  expression,  but  their  great  use  is  in  liarmony 
or  compositions  of  several  parts,  in  which  pleasure  is 
created  by  hearitig  one  part  move  on  while  another 
pauses,  and  so  on  interchangeably.  Rests  are  cither  for 
a  bar,  more  than  a  bar,  or  only  a  part  of  a  bar.  When 
the  rest  is  for  a  part  of  a  bar  it  is  expressed  by  a  certain 
character  corresponding  to  the  quantity  of  time  to  be 
intermitted,  as  to  a  minim,  crotchet,  quaver,  &c,,  and  is 
accordingly  called  a  minim,  crotchet,  or  quaver  rest,  &c. 
and  w lien  these  are  used  on  a  line  or  space,  the  purt  is 
silent  for  the  duration  of  a  minim,  crotchet,  or  quaver 
respectively,  or  for  such  other  quantity  of  time  as  may 
be  marked.  We  subjoin  the  different  characters  of 
the  several  rests. 


I 


TZ  s>^    ^ 


Jl 


Long, 


Breve. 


Semibreve. 


Minim. 


twelve  quavers.     Other  species  of    ~ 


Ctotchet  Quaver.  Semlquavtr.  .  BemistsiBi^uaTeT* 

In  performance,  in  order  to  give  due  erpression  to  the  Sharps, 
Music,  great  attention  should  be  paid  to  the  observance  *l^ti*>  ^c. 
of  these  signs.     The  natural  scale  of  Music,  if  limited  to 
fixed   sounds,   and    adjusted    to   an   instrument,  would 
rentier  the  instrument  defective  in  many  points  and  pe< 
culiarly,  inasmuch  as  we  should  be  able  to  proceed  only 
by  one  particular  order  of  degrees,  and  ihence  could  not 
find  any  interval  required  from  any  given  note  upwards 
Of  downwards.     So  thai  a  melody  might  be  so  contrived 
as  that  if  it  began  on  a  certain  note   all  the   intervals 
might  be  truly  found  on  the  instrument,  yet  if  it  began 
on  any  other  note  the  same  melody  could  not  proceed ' 
4  22 


n 


liti^ 


Graces. 
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begatfea  9f  ih?  different  proportions  of  the  ^*^pj«. 
To'Vemedy  this  defect,  Musicians  have  had  recourse  to 
thelSflwin^  expedient,  namely,  to  divide  th^'octflrc 
into  thirteen  notes,  inclusive  of  the  extremes,  that  w  to 
make  the  scale  proceed  by  twelve  degrees,  by  which 
means  the  instrument  is  rendered  so  perfect  that  there 
is  little  reason  to  complain.     This  system  or  scale  far 
instruments  whose  sounds  are  fixed,  is  effected  by  in- 
serting between  the  extremes  of  every  tone  of  the 
natural  scale  a  sound   or  note  which  divides  it  into 
two  semitones.     When  we  come  hereafter  to  speak  on 
temperament,  it  will  be  seen  that  the  semitones  are  not 
aii  exact  mean  between  the  tones  themselves,  but  in 
keyed  instruments  they  may  be  considered  as  soch  for 
dnr  present  purpose.    In  order  to  preserve  the  diatonic 
seriett  dfstinct,  the  notes  inserted  as  above  mentioned 
dther  take  the  name  of  the  natural  note  next  below, 
With  this  character  J,  called  a  sharp,  or  that  of  the  ntp 
tural  note  next  above  it,  with  this  character  ^,  called  a 
flat.   Thus,  in  the  semitonic  series  of  an  organ  or  piano- 
fbrte,  the  same  key  will  be  indicated  by  Dj(,  or  E^,  and 
thereon  the  white  or  lowermost  range  of  keys  represent 
the  natural  or  diatonic  notes,  and  the  black,  or  those 
behind,  the  artificial  ones,  or  flats  and  sharps.    There  is 
Another  character  which  belongs  to  this  place ;  if  a  note 
Bas  been  elevated  by  a  sharp,  or  depressed  by  a  flat,  the 
Mttthil  fc|  prefixed  to  it  restores  it  to  its  original  place' 9n 
the'Rcale,  or  if  flats  or  sharps  have  been  placed  at  the 
beginning  of  the  staves  or  lines,  or  in  spaces  which 
affect  all  the  notes  placed  on  or  between  them,  the  na- 
tural contradicts  them,  as  may  be  required.     Besides 
these,  two  other  characters  are  used,  namely,  the  double 
sharp  X  and  the  double  flat  \h,  which  prefixed  to  notes, 
raise  or  depress  them  respectively  two  semitones. 

The  chief  graces  used  in  melody  consist  of  the 
tippoggiatura,  the  ihake^  the  tnrn^  the  beat,  with  the 
mordente,  beat,  dide,  and  spring,  used  especially  by 
the  Germans.  The  ornaments  of  harmony  are  the  ar- 
peggio,  Iremando,  &c.  The  appoggialura  is  a  small  note 
placed  before  a  large  one,  from  which  it  borrows  half 
the  duration,  always  occurring  on  the  accented  part  of  the 


1rhe«foy^e;t^ofthett9]{^nScl^o|iJ^^^  jjjji 


per- 
formed I 


by  using  the  note  above  apd 


TheticmlMiida 

,'■/.      i.v.... 


measure  thus, 


U 


m 


<^ 


-^ 


as: 


-#M= 


s 


the  note  thus, 


5S     * 


•IS 


per- 
formed 


manner. 


m-m 


per- 
fonned 


The  inverted  tum^  marked  ^ ,  turns  fromthe  note  below  that 
marked  instead  of  above  it.  The  turn  on  dotted  noia  is 
In  very  frequent  use,and  is  written  in  the  follow! o^^  manner. 


A  series  of  continued  shakes,  ascending  or  descending,  is 
called  by  the  Italians  una  catena  di  trUli,  The  passing 
shake  of  Germany  is  expressed  by  the  mark  ^  written  over 


s^ 


per- 
formed 


The  beat  is  an  inverted  shake,  and  is  not  followed  by  tke 
turn,  as  in  the  case  of  the  shake.  It  is  used  genmlly 
from  the  semitone  below,  hence  that  note*  if  necessary, 
must  be  accidentally  sharpened  for  the  beat,  thus  written, 

///  /nX'  ^^ 

,^Vi 


used, 
nrith 


The  half  beat  is  rarely  used,  except  in  the  faeaa^  and 

almost   instantaneously  with  the  principal  note  then 

immediately  quitted,  as  *^* — ' — 


-ei- 


It  is  very 


similar  to  the  occtaocofura  of  the  Italians.  TheGersuni 
mordei^  b  a  beat  which  begins  with  the  note  itself,  and 

islong  thus,  |;-  ^d^d^\  o^  short  thus. 


Its  difference  from  the  mordente  above-mentioned,consists 
in  its  being  made  with  the  degree  below.  TTie  Italians  al- 
ways use  the  degree  above.  The  German  heat  is  nothing 
more  than  a  skip,  consisting  of  two  small  notes,  the  latter 
of  which  descends  one  degree  upon  the  principal  note  thus. 


the  small  notes  being  appoggiaturas.  But  it  is  neces- 
sary to  remark,  that  the  appoggiatura,  which  in  the 
example  proceeds  from  the  degree  above  that  on  which 
it  leans,  may  equally  come  from  the  degree  below,  and 
that  in  the  first  way  it  has  grace,  in  the  second  more  of 
languor  and  affection.  The  appoggiatura  is  sometimes 
only  a  quarter  of  the  note  it  precedes.  The  shake 
consists  of  a  quick  alternate  beating  of  two  notes  in 
conjoint  degrees,  and  is  often  marked  with  a  single  T, 
but  more  often  fr,  sometimes  by  a  small  t  only ;  the 
shake  begins  with  the  highest  note,  and  ends  with 
the   lowest,  afler  a  turn  from   the   note   below  thus, 

Jk. , 

performed 


IS 


t¥ 


J?P: 


« 


per- 
formed 


This  grace  has  been  called  a  double  appoggiatura.  Tbe 
slide,  which  is  a  German  grace,  is  composed  of  two 
small  notes  moving  by  degp*ees,  and  is  thus  writteo. 


m 


^ 


-^^ 


performed 


? 


0 


JSi- 


7^^ 


m 


■i^^ 


^ft 


The  German  spring  consists  of  two  small  notes,  somewhat 
similar  to  the  Italian  mordente,  but  extremely  distinct,  thus 


"U 

— ^ 

1 — *~n 

■fl 

-r!  f  m 

"tff-r 

■ini 

«    r 

R      1 

p  t  [ 

^  y| 

per- 
formed 


p 


^^3« 


All  the  graces  are  subject  to  alteration  by  flats,  sharps, 
or  naturals,  but  the  composer's  duty  is  to  mark  them  in 
that  case  as  he  wishes  them  to  be  executed.     Under  the 
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IMC  heaci  of  notation,  it  is  proper  to  notfcc  some  of  tlie  p:races 
f"'^  whfch  more  properly  bclonfrto  harmony  than  to  melo(iy ; 
the  principal  of  these  are,  tlie  tremolo^  which  h  a 
reiteration  of  some  one  note  of  ttie  chord;  the  /r<s 
mandOt  which  is  a  gfeneral  etraJce  or  trenablin^  of  the 
who!c  chord  ;  and  most  parliculiirly  the  arpfg^io^  which 
is  effected  in  imitation  of  the  Imrp  by  striking'  the 
individual  no#es  of  the  chord  ttp^nrds  and  downwards 
in  very  rpiick  «wco«Raion.  r.     •  '        •  % 

liu-  It  remains  to  notice  a  few  not  unimportant  Musical 
:hflF  characters,  as  respect  the  expression  of  Music,  The  tirsl 
•■  is  the  panne,  O  which^  placed  over  a  note,  sicrnifies 
that  the  duration  of  its  Konud  i?5  to  be  prolon£^d  beyond 
its  re^lar  length;  and  if  placed  over  a  rest,  that  the 
piit  is  to  be  silent,  and  lliat  the  length  of  the  rest  is 
coasidejcaUj'  extended,  1%  repeat,  fi,  wMcti  indicates 
the  placri^  which  the  performer  must  return  to  repeat 
&  passar^e,  emphatlcuWy-cwHcd  in  Italian  il  segno.  The 
direct^  w  employed  at  ihe  end  of  a  staff  to  direct  the 
performer's  attention  to  the  succeeding  note  on  the  line 
or  space  whereon  it  is  always  placed*  The  single  and 
double  bar  have  already  been  explained ;  it  is  only 
necessary  to  add  here,  that  every  measure,  as  we  have 
soeo,  contains  a  certain  number  of  notes,  marked  by 
singly  bars,  and  that  every  strain  consists  of  a  certain 
n  umber  of  meastires,  which  are  terminated  by  double 
bars.     The  dur  is  an  arched  line,  connecting  a  grrotip 


performed 


of  notes  thus, 


to  signify  that  the 


group  is  to  be  played  as  smoothly  and  conjoiully  as  pos- 


sible    It  dififers  from  the  iye^  which  is  an  arch  merely 
uniting  two  notes  on  the  sanw  degree,  thu5» 


The  dmh  is  a  smaTl  vertical  line  placed  over  a  note,  to 
show  that  it  mui^t  be  performed  shortly  and  distinctly. 

By  some  the  point  is  used  in- 


thns, 


stead  of  the  dash,  but  the  former  is  chiefly  used  to 
distinguish  notes  from  which  an  intermediate  efTcct 
between  the  slur  and  the  dash   is   required,  but  still 


uniting  both,  it  is  thus  marked, 


The 


crencendo^  or  gradual  increase  of  the  sound,  is  marked 
thus,  --— ~^^  The  dimimtendo,  or  gradual  decrease 
of  sound  from  loud  to  soft,  is  marked  contrariwise 
tliu*!.  Z— - — -^-  The  junction  of  these  two  characters 
'■'^— ~~'_"^  — =^  sliows  the  first  part  of  the  note  or 
passage  is  to  be  soft,  then  to  swell  in  force,  and  after- 
wards to  re  tu  rn  to  so  ft .  T  fi  e  rlnforzando  '^^^^^IP^^-'^^^^Z^ 
Is  the  reverse  of  the  preceding. 

Abbreviations  are  used  in  Music  for  the  sake  of 
saving  time  to  the  copyist  Thus  a  line  drawn  over  or 
under  a  semibreve,  or  through  the  tail  of  a  minim  or 
crolcliet,  divides  it  into  quavers,  a  double  stroke  into 
semiquavers,  a  triple  stroke  into  deraisemiquavers,  thus, 

and  the  Italian  word  segtie  is  oflen 

used,  to  denote  that  the  notes  following  are  to 
be  performed  as  the  preceding  ones  are  marked. 
Another  sort  of  abbreviation  m  that  in  which  the  tails 
of  minims  are  connected  like  those  of  quavers,  thus 


There  are  other  abbreviations  which  it  is  not  necessary 
to  enlarge  upon  in  this  place. 

Melody 
Is  the  orrangemenl  an4  disposition  of  different  soundj^  Melody, 
in  succession  in  a  single  part,  :>nd  is  prtuluced  by  a  sin- 
gle voice,  or  instrument,  and  is  thereby  distingiiishcd 
from,  though  often  in  common  speech  confounded  with 
harmony,  which  is  the  union  of  two  c»r  more  consonant 
conleniporarieous  sounds  successively.  Though  tlie  term 
melody  is  generally  applied  to  the  air  of  a  piece,  yet  it 
is  to  be  recollected  that  the  more  meloily  is  contrived  in 
the  other  parts  the  better  will  be  the  composition,  Melo- 
dies»  as  will  be  hereafter  shown  in  respect  of  harmonies, 
are  composed  of  the  MuRical  or  harmonical  intervals,  as 
the  second,  ihird,  fourth,  fifths  sixth,  and  octave ;  and 
as  the  octaves  of  each  of  these  are  but  re[^tiiions  of 
the  same  sounds,  whatever  is  said  of  all  or  any  of  these 
sounds  the  same  may  be  saidof  their  octaves.  Melody  is  a 
progression  therefore  of  sounds  by  skips  or  by  deg:reeSt 
or  by  a  combination  of  both,  Whether  by  skip  or  de* 
gree,  the  distance  from  the  note  last  left  is  called  an  in- 
lervalt  and  takes  ii^  name  in  proportion  to  its  distance. 
De  Momigny  divides  melody  into  two  species^  wuvocat 
and  palyvQcaL  The  former  is  that  confined  to  a  single 
note  in  each  chord,  the  latter  when  it  prcHluees  the 
etfect  of  more  tbau  one  voice*  We  have  not  space  tu^ 
insert  his  ingenious  explanation,  but  must  refer  such  of 
our  readers  as  wish  to  pursue  this  branch  of  the  subject 
to  his  Article  Meiodie^  iu  the  Encyc,  Method.  IS  IB. 

The  names  of  the  intervals  show  the  number  of  de- 
grees contained  between  the  two  sounds,  tlie  extremes 
being  counted  mclosively*  They  are  simple  and  com-  *u'**tw^ 
pound.  The  nmph  initrval  is  without  parts  or  divi- 
sions, and  is  contained  within  the  octave,  the  compound 
interml  consists  of  several  lesser  intervals.  Those  iu 
the  upper  line  in  the  following  Table  are  simple  iuter- 
vals,  the  other  three  lines  are  compound,  that  is  dou- 
bled, tripled,  quadrupled,  &c. 

12     3     4     5     6     7     Simple 

Double* 

Triple. 

Quadruple* 


11 
IB 
25 


12  13 
19  20 
26  27 


14 
21 
28 


^Compound 
intervals. 


8  9  10 
15  16  17 
22  23  24 

29,  &c. 

In  the  above  Table  it  will  be  seen,  that  the  compound 
interval  is  but  a  repetition  of  a  simple  internal  an 
octave  above,  thus  tlie  sixteenth  is  a  reduplication  of  the 
second  and  the  twenty-seventh  of  the  sixth;  or,  in  other 
words,  a  compound  interval  js  such  whose  terms  ore  in 
practice,  either  taken  in  immediate  succession,  or  when 
the  sound  is  made  to  rise  and  fall  from  the  one  to  the 
other  by  touching  some  intermediate  degrees,  so  that 
the  whole  is  composed  of  all  the  inten^als  from  one 
extreme  to  the  other. 

Thij  fourteen  diatonic  inter^'als  are  the  unison^  which, 
though  consisting  of  two  sounds  equal  in  degree  of  time, 
is  still  reckoned  a*,  an  interval  when  considered  in  har- 
mony* The  minor  xecojid,  sometimes  denominated  the 
^at  »ecotid,  is  the  interval  formed  by  two  sounds  at 
the  distance  of  a  diatonic  semitone,  as  from  B  to  C,  and 
E  to  F.  It  is  also  necessarily  found  in  the  other  scalesi 
as  will  hereafter  be  seen.  The  major  second,  consisting 
of  a  whole  tone.  The  minor  third,  which  contains  a 
whole  tone  and  a  diatonic  semitone.    The  major  third 
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containing  two  whole  tones.  The  perfect  fourth  com- 
posed of  two  tonef  and  a  diatonio  semitone.  The  sharp 
fourth  containing  three  whole  toties,  and  theuce  called 
by  the  Ancients  the  TriionuM.  The  JUti  fifth  contains 
two  tones  and  two  semitones,  but  not  three  whole  tones, 
it  may  be  rather  said  to  consist  of  two  minor  thirds. 
The  perfect fiftkt  which  contains  three  tones  and  one 
samitone»  or  a  major  and  minor  third.  The  minor 
sixth,  consisting  o^  three  tones  and  two  semitones,  also 
divisible  into  six  semitones,  and  joined  to  a  major  third 
completing  the  octave.  The  mqfor  sixth,  which  con- 
tains four  tones  and  one  semitone,  or  nine  semitones. 
The  minor  seventh^  containing  four  tones  and  two  semi- 
tones, divisible  also  into  a  fiflh  and  minor  third,  or  into 
ten  semitones.  The  major  seventh,  called  also  the 
sharp  seventh^  composed  of  five  tones  and  one  semitone, 
also  divisible  into  a  fiflh  and  major  third,  or  into  eleven 
semitones.  Lastly,  the  octave,  which  is  composed  of 
eight  degrees.  The  octave  then  consists  of  thirteen 
sounds,  and,  as  it  has  only  twelve  intervals,  it  must 
therefore  be  recollected,  that  the  fourteen  diatonic  inter- 
vals above  described  arise  from  counting  the  unison  as 
one  of  them,  and  by  the  distinction  between  the  sharp 
fourth  and  flat  fiflh,  though  upon  keyed  instruments  the 
same  key  expresses  them  both.  It  will  appear  thencOa 
as  we  have  befive  mentioned,  that  the  seven  notes  of 
the  scale  are  capable  of  firming  seven  species  of  octaves 
according  to  the  places  of  the  natural  semitones.  We 
subjoin  for  more  distinct  comprehension  a  synopsis  of  the 
intervals  just  described : 
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Inversion  is  caused  by  placing  the  lower  note  of  an 
interval  an  octave  higher,  or  the  converse,  tims  a  second 
is  converted  into  a  seventh,  a  third  into  a  sixth,  a  fourth 
into  a  fiflh.  By  this  process  the  major  are  converted 
into  minor  intervals,  and  the  contrary.  The  sharp  fourth 
is  turned  into  a  flat  fiHh,  and  the  unison  becomes  an 
octave. 

In  speaking  of  the  Ecclesiastical  tones,  we  have  ad- 
verted to  the  authentic  and  plagal  modes,  and  have 
explained  that  the  authentic  has  its  melody  between  the 
key  note  and  its  octave,  whilst  the  plagal  is  confined 
between  the  fiflh  of  the  key,  and  its  octave  or  twelflh. 
A  consideration  of  this  may  have  already  led  the  reader 
to  reflect  upon  the  major  and  minor  modes  of  Music 
now  to  be  mentioned.  It  is  usual  to  denominate  the 
scale  bfiht  species  of  third  which  it  carries,  either  mtyor 


or  minor ;  this,  in  truth,  gives  it  the  nmne  of  ihe  ; 
or  minor  mode ;  and  Malcoliii»  very  judidoorfy,  to  pvs* 
vent  confusion,  and  for  greater  exactness  io  lbs  mosota^ 
clature,  says,  that  an  octave  with  its  nstural  smd  ssssa* 
tial  degrees  is  a  mode ;  but  with  respect  to  its  place  in 
the  scale  of  Music,  that  is,  its  pilch  of  tunei  it  is  ■  Ivy, 
though  that  name  be  peculiarly  applied  to  the  fwijs 
mental.  Whence  it  follows,  that  the  same  mode  may  bs 
with  different  keys,  that  is,  an  octave  of  sounds  may  bs 
raised  in  the  same  order  and  kind  of  degrees,  which 
makes  the  same  mode,  and  yet  be  begun  hi^ier  or  kmcr 
with  respect  to  the  whole,  whkh  will  make  difierent 
keys ;  and.  On  the  contrary,  that  the  same  key  may  be 
with  different  modes,  that  is  to  say,  that  the  extremes  ef 
two  octaves  may  be  in  the  same  dlegree  of  tune,  and  Ihs 
division  of  them  be  different 

Under  the  head  of  Melody  we  do  not  think  eoasoasii  Co 
and  dissonant  intervals  properly  find  place,  they  may  be  mi 
more  fittingly  considered  under  Harmony,  to  which  tbi^ 
reader  is  referred.    We  shall  here  merely  state,  that  wliC  ^ 
are  called  the  consonant  intervals  as  most  agree  abis  le 
the  ear,  are  the  octave,  fbortfi,  fifth,  the  two  third%  and 
the  two  sixths,  that  seconds  and  sevenths  are  always  ean> 
sidered  dissonant,  and  that  the  fimrth  and  fifth  are  only 
considered  consonant  when  periSset. 

Chromatic  and  Enkarmomic  Mdodu9. 

The  preceding  observations  have  been  applicable  Io  the  2 
melody  arising  from  the  use  of  a  diatonic  scale.  fPeihall  ^^ 
now  consider  the  other  scales.  The  duomaiiesesle  hu  lod 
its  etymok)gy  in  the  Greek  word  xp^f^  ootouv-MDord- 
ing  to  the  authority  of  some,  because  the  Greeks  dii- 
tingoished  it  by  differently  coloured  characters;  acoordiiy 
to  others  because  the  chromatic  genus  was  a  mean  be- 
tween the  diatonic  and  enharmonic  genera  as  colour  is  a 
mean  between  black  and  white;  but  according  to  othei^ 
because  this  genus  varies  and  embellishes  the  diatooie 
by  its  semitones,  producing  in  Music  the  same  species  of 
variety  that  colours  do  in  a  Picture.  As  in  the  diatonic 
genus  the  tone  is  its  characteristic,  so  in  the  chromatic 
the  semitone  is  the  distinguishing  element  Thus  s 
scale  formed  of  semitones  inserted  between  all  the  nats- 
ral  tones  is  called  a  chromatic  scale,  and  the  melodies 
used  upon  it  are  chromatic  melodies.  The  enharmonic 
scale  is  formed  by  uniting  the  ascending  with  the  de- 
scending scale  of  the  chromatic  genus,  by  the  use  of  sn 
interval  created  between  the  sharpened  note  of  the  pre- 
ceding, and  the  flattened  note  of  the  succeeding  ooc. 
It  consequently  contains  intervals  smaller  than  the 
semitone.  These,  though  not  exactly  equal  to  half  a 
semitone,  are,  from  their  approximation  to  that  quantity, 
called  Dieses,  or  Quarter  Tones.  These  matters  will  be 
better  understood  by  the  inspection  of  the  scales  which 
we  here  therefore  append. 
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In  the  enharmonic  scale  here  we  have  inserted  the  in- 
tervals Fb  and  E)t,  also  Cb  and  Bjt,  but  they  do  not  pro- 


perly belong  to  the  scale  as  their  distance  is  suMte 
than  a  quarter  tone.    Rightly  to  understand  thiK  ft 


mufit  be  known  that  in  the  theory  of  hurmonics,  the  in- 
terval of  a  tone  throutchoul  the  diatonic  scale  is  not  equal 
in  every  part;  forinstance^  the  t<ine  h<?tween  itie  fourih 
and  filth  is  imaginably  divided  into  nine  parts,  called 
commas,  whereas  thai  between  the  fifth  ^and  sij[th  of  the 
m^or  scale  consists  of  only  e  iff  hi  commas.  So  the 
diatonic  semitone  consists  of  five  commas,  and  the  chro- 
matic semitone  of  three  or  four,  according  lo  the  mag- 
nitude uf  tlie  tone.  There  is  an  inter%al,  also,  called 
hyperoche,  which  by  nice  calcuiatinn  is  found  to  be  a 
comma  and  a  half. 

Scales  or  Kryi* 

It  will  now  easily  occur  lo  the  reader,  that  there  may  be 
many  diatonic  scales  formed  out  of  an  octave  of  sounds, 
the  notes  in  each  t>eartng  certain  relations  to  some  prin- 
cipal note  from  which  ihey  are  derived,  and  on  which 
they  dejiend  ;  this  is  called  the  key  nQte  or  tonic.  The 
guides  to  pijint  out  this  key  note  will  be  the  places  which 
the  semitones  hold  in  ihe  scale.  In  the  diatonic  scale  it 
had  been  seen  that  these  fall  between  E  F  and  B  C  in  the 
major  mode.  It  has  been  noticed,  that  in  the  minor 
mode  the  two  diatonic  semitones  are  between  the  second 
and  third,  and  between  the  fifth  and  sixth  degrees*  The 
only  series  of  this  kind  among  the  natural  notes  is  the 
key  of  A  as  under,  and  which  may  be  taken  as  a  sped- 
men  of  all  the  minor  scales. 


-^^^ 


±3 


^^^^^^^^ 


Now  it  is  evident  that  in  major  modes,  if  we  change 
the  tonic  or  key  note  from  the  diatonic  scale  of  E,  and 
begin  upon  the  G  above,  as  a  new  tonic,  or  key  note^ 
in  order  to  preserve  the  relative  intervals  of  semi- 
tones in  the  scale  it  will  be  necessary  to  sharpen  the 
seventh  F,  thus, 


^ 


-#e- 


Kt-y*  Key*  Key* 

It  is  necessary  to  observe,  that  in  performing  on  keyed 
instrnments,  such  notes  as  E,  the  sixth  flat  in  the  last 
sii^nntnre,  B  natural  is  used  instead  of  it  owing  to  the 
imperfection  of  dividing  the  instrument  so   with  Gt| 

The  scale  of  the  minor  mode,  which  differs  as  we  have 
seen  in  the  place  of  its  semitones,  varies  also  from  it  by 
the  ascending  and  descending  scales  being  different,  for 
when  the  seventh  of  the  scale  ascends  to  the  octave,  or 
eighth,  it  must  be  sharp  as  the  leading  note  to  the 
tonic.  This  sharp  is  always,  however,  omitted  in  the 
signatures  of  the  minor  keys,  hut  marked  accidentally 
in  the  melody  when  required.  But  with  this  sharp 
seventh  alone,  a  very  harsh  chromatic  interval,  called 
the  extreme  sharp  second,  occurs  between  Ft)  and  GJf 
in  ihe  natural  scale,  and  to  avoid  this  the  sixth  also  is 
made  sharp,  and  thus  the  accidental  scale  of  the  minor 
has  two  notes  aUered  from  the  signature,  but  in  the  de- 
soending  scale  the  leading  note  being  depressed  to  fell 
on  the  sixth  the  signature  requires  no  accidentals* 

The  signatures  of  the  minor  modes  are  the  same  a» 
those  of  the  major  proceeding  either  by  sharps  or  flats, 
thus, 

By  Sharps. 


So  if  D  be  taken  as  the  tonic  or  key  note,  we  shall 
Bot  only  have  to  sharpen  the  F,  but  C  then  becomes  the 
seventh,  and  that  also  must  be  sharpened,  thus  bringing 
two  sharps,  (ill  having  gone  through  the  scale  with  the 
fresh  creation  of  sharpened  notes,  we  shall  have  arrived 
at  the  key  of  F  sharp  with  six  sharps.  Instead  of  being 
marked  as  they  occur,  which  in  writing  would  be  an 
inconvenient  practice,  it  is  usual  to  place  them  at  the 
beginning  of  a  staff  immediately  ailer  the  clef,  and  this 
is  called  the  signature  of  the  key,  thus» 

a= r^. rfiJ: 


Key.  K*y.      ^  Key, 

The  Mine  process  takes  place  with  keys  bearing  flats, 
If  hers  the  introduction  of  a  flat  must  be  on  the  seventh 
of  lh0  original  key,  in  order  to  preserve  the  regular  pro- 
portioitf?  of  the  different  intervals  of  the  scale,  and 
from  this  rule  all  the  folbwlng  signatures  «)f  flats  are 
formed ; 


K«y*  Key. 


iss: 


Key.  Key.  Key, 

Key*  Key.  Key. 


Key 

By  Flats. 


Key.  Key.  K^. 

The  major  and  minor  scales  bearing -similar  signa- 
tures are  called  relative,  thus  of  the  major  key  of  D,  the 
minor  key  of  B  is  said  to  be  its  relative  minor,  in  which 
case  the  tonic  of  the  minor  mode  is  found  to  be  the  sixth 
note  ascending  of  the  major  scale  bearing  the  signature, 
and  these  tonics  will  always  be  found  one  degree  below 
the  last  sharp  of  the  signature,  and  in  signatures  with 
flats  always  the  third  degree  above  the  last  flat. 

Tran^mition  is  Ihe  changing  any  melody  into  a  key  or  Tranipoil* 
clef  ditfcrent  from  that  in  which  it  was  originally  composed  ^^ 
or  stands  written.  There  are  two  sorts  of  transposition,  the 
first  with  regard  to  the  clef,  and  the  second  with  regard 
to  the  key.     The  first  consists  in  changing  the  places  of 
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MuBic.  the  notes  among  the  lines  and  spaces,  but  so  that  every 
^v^^  note  be  set  to  the  same  letter.  It  is  effected  by  moving^ 
the  same  clef  to  another  line,  or  by  using  another  clef, 
but  with  a  signature  that  places  the  tones  and  semitones 
in  the  same  order  as  before.  The  last,  or  setting  the 
Music  in  a  different  key,  is  the  change  of  it  to  a  differ- 
ent pitch  or  key  note  to  that  in  which  it  is  noted,  so  that 
the  semitones  of  the  two  fourths  which  compose  them 
may  be  found  by  means  of  flats  or  sharps,  exactly  in  the 
same  range  oi  proportion  to  each  other  as  before  transpo- 
sition.   Thus, 


Modulation, 


•Chartcter- 
iatie  notes. 


P^TJJ 


f    hft  S 


±±: 
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Transposed  a  7th  lower. 


pv,r'  c  ff  rrrv^m 


When  a  melody  moves  out  of  the  key  in  whu^h  ft 
commences,  and  the  original  scale  is  altered  by  new 
sharps  or  flats,  the  change  is  called  modulation.  Under 
this  term  is  comprehended  the  regular  progression  of  the 
several  parts,  through  the  sounds  in  the  harmony  of  a 
particular  key,  as  also  the  proceeding  naturally  from 
one  key  to  another,  this  will  be  liereafler  noticed  under 
the  following  head  Harmony.  We  will  merely  observe 
here,  that  each  major  scale  is  naturally  connected  with 
two  others,  which  are  called  its  attendant  scales,  one  a 
fiflh  above  it,  which  adds  a  sharp  to  the  signature,  the 
other  a  fifth  below  it,  which  adds  a  flat  to  the  signature. 
So  also  every  minor  scale  has  its  attendant  scales. 

There  are  certain  names  given  to  notes  in  the  scale 
as  peculiarly  marking  their  character.  It  is  not  our  in- 
tention to  use  them  in  the  following  pages,  we  however 
think  it  right  that  they  should  be  known  to  and  under- 
stood by  the  reader. 

First,  the  ionic,  or  key  note,  which  is  the  chief  sound 
in  a  melody,  and  upon  which,  either  in  the  chief  melody 
or  in  the  base,  all  melodies  terminate.  Its  octaves,  both 
above  and  below,  take  the  same  name. 

Secondly,  the  dominant,  which  is  a  perfect  fifth  above 
the  key  note.  This,  from  its  intimate  connection  with 
tlic  key  note,  and  the  necessity  of  that  being  heard  after 
it  at  the  perfect  final  cadence  in  the  bass,  is  said  to 
govern  the  key  note,  and  thence  takes  its  name  of 
dominant. 

Thirdly,  the  subdominanl,  or  fiflh  below  the  key  note, 
or  the  fourth  above  it  in  the  ascending  scale.  It  takes 
its  name  from  its  being  also  in  some  measure  a  govern- 
ing note,  inasmuch  as  the  tonic  requires  to  be  heard  after 
it  in  the  plagal  cadence. 

Fourthly,  the  leading  note,  or  sharp  seventh,  which 
the  Germans  call  the  subsemitonc  of  the  mode.  It  is 
always  a  major  third  above  the  dominant,  and,  conse- 
quently, as  we  have  before  observed,  requires  an  acci- 
dental sharp  or  natural  in  the  minor  scale,  when  it 
occurs. 

Fifthly,  the  mediant,  which,  as  its  name  imports,  is 
the  middle  note  between  the  tonic  and  dominant  in 
ascending,  hence  it  varies  as  the  scale  is  major  or  minor, 
in  short,  with  its  learned  name,  it  is  nothing  more  than 
a  major  or  minor  third. 

Sixthly,  the  mbmediant,  which,  as  its  name  also  im- 


ports, is  the  middle  note  between  the  toaic  and  sob- 
dominant  in  the  descending  scale,  or,  in  other  words,  the  ^ 
major  sixth  in  the  major  scale,  and  in  Ike  minor  scale  is 
called  the  minor  sixth. 

Seventhly,  the  iupeHonic^  or  second  above  the  key 
note,  so  called  by  Dr.  Callcott,  in  his  excellent  Mutieal 
Grammar,  to  which  we  acknowledge  ourselves  ondcr 
very  considerable  obligations;  he  has  so  translated  it 
from  the  French  sutonique.  The  reader  mny  very  ad* 
vantageously  refer  to  this  Grammar  fi>r  some  well-chascB 
examples  of  melodies  in  which  these  seven  principal  notes 
in  the  scale  occur. 

We  here  close  our  remarks  on  Melody  by  obaervinf; 
that  in  early  Music  the  signatures  of  sharp  keys  aie 
usually  given  with  a  sharp  less  than  would  indicate  the 
key  in  which  they  are  written  ;  lor  instance,  in  the  key 
of  A,  the  third  jf  which  ocenrs  on  G  is  generally  inserted 
as  an  accidental ;  so  in  the  flat  keys,  the  signmtuie  ef 
one  flat  will  usually  be  fonnd  to  indieate  the  key  of  M 
mijor  or  G  minor.  The  key  of  Eb  major  has  rardya 
signature  of  more  than  two  flats,  the  accidentals  then 
being  always  marked. 

Harmony 

Consists  in  theoontemporaneons  production  of  two  «  M 
more  sounds  conformable  to  certain  rules  of  Art  To 
understand  this  branch  of  the  subject  the  reader  mnt 
refer  back  to  a  former  page,  (722,)  in  vrhidi  all  the  dtf- 
fereut  intervals  occurring  in  the  sale  have  been  pbced 
before  him,  as  without  the  clearest  underatandivg  ttd 
recollection  of  those  intervals  his  comprehensii»Qf«bt 
is  now  to  follow  will  be  hopeless.  A  concord  is  the  » 
lation  of  two  sounds  which  is  ag^reeable  to  the  csr; 
if  they  are  in  such  relation,  with  such  a  diflercDCi  is 
pitch  that  being  sounded  together  the  mixture 
the  ear  with  pleasure,  that  relation  is  called 
Those  sounds  which  make  an  agreeable  oompouDdis 
consonance,  will  also  be  pleasing  in  succession.  Goo- 
cord  is  included  in  the  term  Harmony,  but  it  is  moR 
properly  applied  to  the  agreeable  efllect  of  two  soundi  is 
consonance,  whereas  Harmony  expresses  the  agreemest 
of  a  greater  number  of  sounds  than  two.  A  diteord  n 
the  relation  of  two  sounds  which  are  always  of  thor 
selves  disagreeable,whether  applied  in  succession  or  oos- 
sonance.  If  two  sounds  are  in  such  a  relation  of  to* 
or  pitch  as  that  being  contemporaneously  sounded  tkf 
make  a  mixture  disagreeable  to  the  ear,  that  is  a  discord, 
in  contradistinction  to  the  two  agreeable  sounds,  wbiefa 
are  called  a  concord.  As  concords  are  denomioatid 
harmonical  intervals,  so  may  discords  be  termed  uahs^ 
monical  intervals.  The  Harmony  of  discords  is  M 
wherein  the  discords  are  used  as  the  solid  and  substsi- 
tial  part  of  the  Harmony.  By  the  due  iuterpositioa  oft 
discord,  the  succeeding  concords  receive  an  additiosii 
lustre  from  the  contrast.  They  are  always,  as  will  hen- 
after  be  shown,  introduced  into  Harmony  with  due  pi» 
paration,  and  must  be  succeeded  by  concords,  wbick 
are  the  resolution  of  discords. 

If  to  any  sound  its  major  or  minor  third  and  'M 
perfect  fifth  be  added,  the  arrangement  is  called  acosuMi' 
chord,  in  whu:h  it  is  necessary  to  express  the  minor  thiril 
if  that  be  used,  otherwise  it  is  usually  taken  to  be  tk 
common  chord  with  the  major  third,  to  which,  if  tk 
octave  to  the  sound  be  added,  we  have  a  oombinalioBif 
four  sounds  in  the  harmony,  thus. 


I 
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Major.  -^^    Minor. 

Now  ID  whatever  positbos  these  chords  art  placed,  pro- 
vided the  Cor  A  remajii  the  lowest  notes,  the  chord  still 
bears  the  name  of  the  common  chord  of  C  and  A  re» 
spectively.  The  other  notes  remaining  the  same,  if  the 
position  of  the  lowest  note  be  altered,  the  name  of  the 
chord  immedialety  changes,  thus, 


^ 


O  Q 


If  E  of  the  common  chord  of  C  be  used  as  the  lowest 
Of  bass  note,  the  chord  is  then  called  a  siith,  because 
the  key  note  is  then  a  sixth  interval  from  the  bass  note, 
and  that  sixth,  it  will  be  j?een,  has  above  it  for  its  accom- 
paniment a  minor  third  from  E  to  G.  Now,  if  G  be 
used  as  the  lowest  note  of  the  chord,  thus. 


^ 


wc  have  tlie  key  note  a  fourth  above  the  bass,  and  the 
chord  is  that  called  the  fourth,  and  is  accompanied,  as 
will  be  seen,  by  the  sixth.  These  two  chords,  then, 
the  siith  and  the  fourth,  are  inversions  of  the  common 
chord,  nnd  have  the  same  note  C  as  their  expressed  or 
understood  bass,  which  k  the  fuudamejitai  bas^,  or  that 
on  which  they  are  constructed.  The  same  arrange- 
ment will  also  hold  in  respect  of  common  chords  with 
minor  thirds.  The  first  or  common  chord  is  expressed 
shortly  by  fig^ures  placed  below  the  notes  in  the  bass 
S  JS       8    , 

5  S  or  3  ,  but  to  the  common  chord  these  are  of.en 
8  3       5 

omitted.  The  second,  or  chord  of  the  sixth,  ts  merely 
%nred  with  a  6,  and  the  third,  or  chord  of  the  fourth,  is 
denoted  by  the  figures  S* 

Ttie  most  simple  of  the  discords  is  c&lled  the  minor 
seventh,  or  by  some  the  dominant  seventh;  the  latter  of 
which  appellations  is  given  to  it  because  it  only  occurs  on 
the  fifth  or  dominant  of  the  key,  and  requires  the  part  on 
which  it  is  heard  always  to  descend  one  dep-ee.  Its  fnll 
accompaniment  of  fonr  real  parts  is  subjoined. 


As  in  the  case  of  the  common  chord,  either  of  these  four 
notes  may  be  the  bass  or  bottom  note  of  the  chord;  vet, 
as  with  C  in  the  common  chord  we  have  just  left,'i}ie 
fnndu mental  bass  note  of  it  will  be  G,  B  will  be  the 
third,  B  a  perfect  fifth,  and  F  a  minor  sevenih  j  thus 
I 


yoL.  \\ 


and  in  each  case  It  would  bear  the  figure  7,  or  mark  of  the 
seventh  placed  below  it  in  the  example.  Itissofnetlmesalso 

3   7  5   8 
figured  7  3   7  I*  these  positions  contaiuing  the  tenth, 

twelfth,  and  fourteenth  of  the  root  when  the  octare  Is 
subtracted,  :, 

If  B  be  now  substituted  as  the  bass  note,  a  chord  ts 

obtalne<], 


Muiic. 


— ^^S=ff 


m 


by  the  inversion  consisting  of  a  minor  third,  an  imper- 
fect (flat  or  false)  fifth,  and  a  minor  sixth,  and  this  is 
figured,  as  in  the  example,  ?♦ 

If  D  be  taken  for  the  base,  the  chord  becomes 


one  of  the  minor  third,  perfect  fourth,  and  major  sixths 
and  it  is  fig^urcd  3,  as  in  the  example. 

If  F  be  used  for  the  bass,  it  is  then  changed  into  a 
chord,  consistin^r  of  a  major  second^  sharp  fourth,  and 
major  sixth,  and  is  figured  ^,  thus, 


i 

Hence  the  three  last  chords  being  the  offspring  of  the 
seventh,  are,  with  propriety,  termed  derivatives  of  the 
minor  seventh,  when  accompanied  by  a  major  third  and 
perfect  fifth.  By  some  persons  the  three  last  chords  are 
called  a  syncopated  fifth,  a  syncopated  third,  and  a 
syncopated  second  respectively. 

Hitherto  we  have  confined  onrselves  to  the  considera*  Th«aiit£hp 
tion  of  chords  wiihin  the  compass  of  the  octave,  we  now 
proceed    to   ihe  discord  called    the    ninth,    which    has 
generalty  the  accumpanimenl  of  a  third  and  liflh  with 


it, thus. "ISt^cS^"     '^^  ^  composition  in  four  parts, 

marked  with  a  single  9,  it  Is  accompanied  by  the  third 
and  fifth,  thus, 


»A 
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Miole. 


Lift  of 
chofdf. 


It  IB,  Yiowerer,  often  accAinpaiiied  by  a  fourth  and  ftfth, 
in  which  caaa  it  is  nmrlwd  with  a  double  row  of  figures, 
thus, 


In  three  parts  the  fifth  is  omitted*  The  ninth,  accom- 
panied with  the  third  and  fifth,  is«  in  truth,  an  appogfgria- 
tura  continued  in  the  place  of  the  eighth.  The  chord  of 
the  ninth  has  two  inTcrsions,  one  of  them  figured  with  a 
seventh,  the  other  figured  with  a  fifth  and  sixlh,  the  first 
on  the  tlurd  of  the  finidamental  note,  and  the  latter  on 
the  fifth  of  the  fundamental  note. 

To  the  figures  4  and  6  are  finequently  added  a  dash, 
thus,  4,  S.  which  denotes  them  to  be  respectively  a  sharp 
fourth  and  a  sharp  sixth. 

The  above  being  the  foundation  of  all  knowledge  of 
the  different  concords  and  discords  employed  in  har- 
mony, we  shall  proceed  to  enumerate  the  whole  of  the 
latter  as  they  occur,  from  the  second  upwards,  observing 
that  they  will,  except  those  not  direct,  be  found  inversions 
of  the  seventh  sharpened  or  flattened  with  major  or 
minor  thirds. 

The  second  is  marked  with  a  2,  and  writien  thus, 

T 

-,  in  which  it  is  to  be  observed,  that  the 

ft 

lowest  note  is  the  discord*  The  chord  marked  Sconsists  of 

2 
four  real  parts,  that  is  to  say,  it  contains  four  real 
sounds  without  octaves  or  unisons :  it  is  written  thus, 

3^~flH^^3^^;  its  use  is  to  retard  the  4  or  \. 

When  the  third  of  this  chord  is  sharpened,  it  in- 
dicates the  minor  mode.     The  chord  4   is  thus  written, 

2 


^^^^^P" 


The  chord   of  4  is 


one 


of  four  real  parts,  three  of  which  form  a  common  chord 
above  the  bass,  the  note  whereof  is  the  discord ;  it  is 


written  thus,  I 


3>  '^H- 


6  i 


\>% 


»  IS  expressed  as  follows 


'#^ir^^^^ 


That  of  the  X  thus,  ^~§e>-*Ji=^ 


-o^ 


It    is 


the  imperfect  common  chord  with  awhole  tone  added  below 


it.   The    I  is  written  thus,' 


!s3^: 


The  chord  of  the  major  second,   perfect   fourth,  and 
minor  seventh,  which  is  used   to  retard  the  common 


chord  by  an  appoggtatura  in  the  liass,  is   max1(ed  4^ . 


and  written 


^i 


The  chord  of 


the  sharp  seventh  is  figured  4,  and  ezprened  in 


thus,: 


^^ 


^^ 


m 


The  Mlowns  isty 


some  called  the  chord  of  the  eleventh,  whereof  the 
figure  4  is  the  repreaentation,  by  otkars  called  the  shaqi 
seventh,  but  we  consider  the  former  the  right  naae^ 


(^i'-'-itSI; 


Thechori 


j|,  and  thus  writte«t 
2 

of  the  thirteenth,  which  in  the  figures  is  repieMiitodiw 
a  sixth,  and  may  be  either  mijor  or  minar»is  thiia  figPMi 


?,  and  thus  written, 
2 


lo  As 


chord  of  %  the  fifth  must  be  always  perfect,  the  seeoad 
either  major  or  minor,  and  either  mmy  be  doubled ;  it  ii- 


written  as  follows. 


f 


'XSi 


3as 


xa^ 


The  above  is  as  eatended  a  view  of  the  aulijeet  of  Ib- 
Tough  or  continued  bam  {boMto  eanUtmo)  as  ourUaits 
allow.  From  what  has  been  shown  at  the  cninmisrfisfBt 
of  this  head,  it  will  be  collected  that  there  mre  two  Wfttm 
of  bass,  one  inuiginary*  called  the  fuDdaoicnlai  hM  to 
which  all  chords  may  be  reduced  by  bringiii|r  then  tote 
form  of  the  perfect  chord,  or  to  that  of  the  sevcsdi ;  aad 
the  other  the  thorough,  or  continued,  or  figured  htfiiii 
which  the  real  ground  note  of  the  chord  is  finind  by  the 
aid  of  the  figures,  or  by  simple  or  continued  iniersion  Id 
reduce  them  to  their  elements.  We  have  abetaiBed,  is 
this  place,  from  all  observation  on  the  preparation  and 
resolution  of  discords,  because  we  have  thought  they  bettv 
belonged  to  another  branch  of  this  Essay,  where  the  reader 
will  find  sufficient  to  guide  him  in  their  use.  Feihspiildrf 
however,  we  ought,  in  Uiis  place,  to  explain  thatdfcord»ire  ?* 
called  irreUUivet  wherein  a  sound  common  to  both  duel 


not  occur  in  each,  thus, 


The  chord  of 


inwlndill 


will  be  perceived  there  is  no  note  common  to  botli; 
relative  when  the  converse  is  true.  And  it  may  be  here 
shortly  observed,  that  a  recollection  of  this  fad  will  lead 
a  young  extempore  player  to  results  which  will  snipm 
him.  He  may,  for  instance,  proceed  firom  any  chonili 
another,  in  which  one  of  the  sounds  remains  that  htm 
been  employed  in  the  chord  previously  struek :  if  dis- 
cords occur,  they  must,  of  course,  be  prepared  and  r^ 
solved  as  hereafler  shown ;  but  on  this  he  may  idy, 
that  one  chord  will  not  inharmoniously  follow  another, 
if  only  one  of  the.  notes  in  the  preceding  be  preserred 
in  the  following  chord,  avoiding  at  the  same  time  pro- 
gressions of  fiftlis  and  octaves  between  the  extreme 
parts  in  similar  progression*  that  is,  moving  both  the 
same  way.     We  ought  also  to  notice  here,  as  the  more 
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Mb     proper  place,  that  there  Is  a  progression  of  sounds  called 
i"-^  the  harmony  of  Ihe  scale,  which  attends  the  dscent  and 
descent  of  an  octave,  the  geoeral  method  of  accompany- 
ing' which  is  as  follow  a  : 


IQl 


"^IX 


F^^e:iF 


-e>- 


d       s       s       a 


In  modem  Music.  Rhythm  la  the  accomniDdatioa  of 
the  long  and  short  notes  to  the  isyHables  employed  in  the 
words,  so  ihat  both  the  one  and  Ihe  other  may  be  pro- 
perly separated^  and  so  perceptible  to  the  ear,  that  what 
is  sung-  may  be  distinctly  nnderstood.  This  ts  effected  by 
disposing  the  melody  or  harmony,  or  even  both,  in  re- 
8p«!t  of  time  or  measure,  so  as  to  suit  the  words ;  or 
if  the  Music  be  instrumentaK  the  exprcKPion  only  of  the 
sentiment  The  usual  appHcalion  of  the  term  has  been 
to  denote  the  time  or  duration  of  many  sounds  heard  in 
succession,  whether  such  souiwTs  be  Musical,  and  pro- 
duced by  voices  and  inslrumcnts.or  without  a  determinate 
tone^as  the  strokes  of  a  hammer  on  an  anvil,  the  beating 
a  drum,  the  articulations  ot*the  human  voice  in  common 
speech,  in  repeating  poetry,  or  pronouncing  an  oration. 
In  this  place  that  species  only  is  to  be  cotisirlered  which 
concerns  the  regulation  of  melotiy  ;  nnd  there  is  great 
truth  in  the  Greek  saying,  To  Trai^  wttf^a  ftotfoiicotv  o 
ptf6fL09^  even  in  application  to  modern  Music,  With  the 
greatest  and  sincerest  respect  for  the  memory  of  Dr.  Bur- 
ney,  and  equally  as  much  for  an  iugenious^  leurtied,  and 
most  elegant  composer.  Dr.  Callcclt,  whose  Works  have 
often  soothe  J  the  cares  of  life  in  our  earlier  years,  and 
stil!  command  our  admiration,  we  must  nevertheless  con- 
sider their  admission  of  what  is  called  the  Musical  foot 
and  Musical  ceesura  as  included  undf  r  the  first  division, 
Accent  of  Rhythm.  It  is  doubtless  true,  that  notes  in 
groups  may  by  their  relative  proportions  of  length  to  each 
other  be  made  lo  corre5pond  with  iambi,  spondees*  tro- 
chees, pyrrhics,  dactyls,  anapiests,  ami  as  many  other 
poetical  feet  as  were  ever  numbered.  But  we  consider  it 
more  true,  if  truth  can  have  cofnpari*?on,  that  nine- 
tenihs  of  the  greatest  Musicians  the  World  ever  saw, 
knew  not  even  the  names  of  the  disyllabic  or  trisyllabic 
feet,  a  small  portion  only  whereof  we  have  enumerated  ; 
and  if  the  authors  above  mentioned  had  not  appeared  to 
sanction  such  a  principle,  v%e  shoukU  notwiihstanding 
the  Germans,  have  used  eome  other  epithet  than  useless 


in  characterising  \U  Indeed,  Bumey,  In  page  77  of  Mmleb 
his  Ist  volume,  almost  seems  to  think  as  we  do,  where  v^-^,^-i» 
he  sap,  Ihat  "  modern  Music,  by  its  division  into  equal 
bars,  and  its  equal  subdivision  of  these  bars  by  notes  of 
various  lengths,  unites  to  the  pleasure  which  the  ear  is, 
by  naturt%  formed  to  receive  from  a  regular  and  tttn 
measure,  all  the  variety  and  expression  which  iUe  An- 
cients seemed  to  have  aimed  at  by  sudden  and  convul- 
sive changes  of  time,  and  a  continual  coaflict  of  jarring 
and  irreconcilable  rhythms."  Our  notion  is,  that  Accent 
is  the  principal  subdivision  of  Hhythm ;  secondly,  the 
Phrase ;  and  thirdly,  the  Section  and  Period*  Such  is 
the  mode  in  which  we  intend  to  shape  our  consideration 
of  this  part  of  the  subject. 

Accent  is  the  particular  stress  or  emphasis  laid  on  a  Accent. 
certain  part  or  parts  of  each  bar  according  to  the  sub* 
division  of  the  semibreve,  minim,  or  other  unit  of  com- 
parison in  the  time  marked  at  the  beginning  of  the 
staflT.  We  have  before  mentioned  this  subject  inciden- 
tally as  connected  with  notation,  and  we  shall  in  the  suc- 
ceeding Part*  as  connected  with  composition,  have  lo 
recur  to  it.  flere  we  shall  investigate,  as  far  as  our 
limits  justify,  the  mode  in  which  it  is  employed.  Each 
bar  or  measure  is  divided  into  accented  and  unaccented 
parts,  the  former  are  the  principal.  In  common  time, 
the  beginning  and  the  middle,  or  tlie  beginning  of  the 
first  half  of  the  bar  and  the  beginning  of  the  latter  half 
are  always  the  accented  parts  of  the  measure.  In  triple 
time,  they  are  found  in  the  belguning  or  first  of  three 
notes.  So  again  in  common  time,  the  first  and  third 
crotchet  of  the  bar  are  on  the  accented  part  of  the  mea- 
sure. In  triple  time,  where  the  notes  go  bj-  threes,  that 
which  is  in  the  middle  of  every  three  is  unaccented,  the 
first  and  last  accented,  but  the  accent  of  the  first  is  so 
much  strongerjhat  in  maiiy  cases  the  last  is  performed  as 
if  it  had  no  Accent.  This  great  and  predominant  Accent 
and  the  want  of  it  are  accompanied  by  what  is  called 
the  iketis,  or  depression  of  the  hand«  and  arm^  or  ele- 
vation  of  it,  respectively.  To  give  examples  of  what  is 
meant,  we  subjoin  the  following,  in  which  the  accented 
parts  are  marked  with  an  A,  and  the  unaccented  parts 
scored  under. 

_  Common  Time, 
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In  the  division  of  I  lie  bars  or  measures  into  groups  of 
quavers,  semiquavers,  &c*  though  there  be  inferior  ac- 
cents to  them,  as  well  in  common  as  in  triple  time,  still 
the  prcdomiiuuit  accent  of  the  measure  is  preserved,  and 
must  ultimately  be  referred  to  l-he  primary  division. 

Emphasit  is  oHen  obtained  by    deviating  from  the  £inphiii«» 
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regular  accent  of  the  bar  or  measure,  when  the  com- 
poser wishes  to  mark  the  weak  part  of  it  with  more  im- 
portance than  the  usually  accented  part  An  admirable 
example  of  this  has  been  selected  by  Dr.  Calkiott,  in  hit 
Murioal  Grammar,  from  Na  8,  Haydn's  Symphonies: 
it  is  as  follows : 


Ponctua- 
tion. 
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Accent  EmphaiiiL  Accent 

in  which  it  will  be  observed,  that  in  the  first  two  bare 
the  quavers  are  grouped  according  to  the  Accent,  in  the 
third  contrary  to  the  Accent,  but  according  to  the  Eow 
phasis  required,  and  in  the  fourth  the  Accent  is  resumed* 
The  same  excellent  authority  says,  that "  in  performing  on 
the  piano-forte  a  great  difference  seems  to  exist  between 
them,"  (Accent  and  Emphasis,)  **  since  Accent  always 
requires  preuurt  immediately  after  the  note  is  struck, 
and  Emphasis  requires />roe  at  the  very  time  of  strikiiig 
the  note.  Thus  Accent  may  be  used  in  the  most  piano 
passages,  but  Emphasis  always  supposes  a  certain  degree 
of  forte." 

An  arrangement  of  notes  either  in  mekdy  or  harmony* 
forming  a  passage  more  or  less  complete  as  its  terminer 
tlon  in  cadence  happens,  is  called  a  Musical  Phrase ;  it 
generally  consists  of  two  bars,  though  in  the  older  Wri- 
ters it  is  finequently  contained  within  one  bar,  thus* 

'Beethoven* 
Op.  2. 


The  principal  Phrase  of  which  the  above  example  is 
composed  comprises  six  smaller  parts,  more  or  leas  in* 
portent  or  extended,  each  forming  a  stop  aeooiding  to 
the  place  they  occupy  in  the  period  of  the  melody.  The 
first  and  sii^  of  these  small  Phrases  are  equsl  in  Bom- 
ber of  notes,  each  containing  only  two ;  the  second  is 
longer;  the  third  and  fourth  nearly  of  a  length  ;  the  fifth 
brings  it  to  a  cadence ;  but  the  division  of  Phrases  with 
stops  or  imaginary  punctuation  in  a  melodic  period  will 
easily  appear  by  attention  to  the  following  melody  fium 
the  JDon /aoii  of  Mowrt, 
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Fhiaw.  Plbnie. 

There  are  two  sorts  of  Musical  Phrases.  In  melody, 
the  Phrase  is  formed  by  the  air,  that  is  to  say,  by  a  se- 
quence of  sounds  so  disposed  that  they  form  one  whole, 
ultimately  leading  to  their  close  upon  some  essential 
part  of  the  mode  in  which  they  are  written.  In  har- 
mony, the  Phrase  is  a  sequence  of  chords  connected  by 
dissonances  or  discords,  either  imaginary  or  expressed, 
and  closing  with  an  absolute  cadence,  according  to  the 
usual  manner  in  which  such  cadence  is  formed.  And 
as  the  passage  is  more  or  less  finished,  the  close  is  more 
or  less  perfect.  Rousseau  has,  Cest  dans  Vinvention 
da  Phrases  Musicales,  dans  leurs  proportions,  dans  Uur 
entrdacement,  que  consistent  les  veritahles  heavies  de  la 
Musique.  Un  compositeur  qui  ponctue  et  phrase  bien, 
est  un  homme  d*esprit :  un  chanteur  qui  sait  marquer 
bien  ses  Phrases  et  leur  accent,  est  un  homme  de  godt; 
mais  celui  qui  ne  sait  voir  et  rendre  que  les  notes,  les 
tons,  les  temps.  Us  intervalles,  sans  entrer  dans  le  sens 
des  Phrases,  quelmie  sHr,  quelqu*exact  d'ailleurs  qii'il 
puisse  Hre, nest quun croque-sol. 

There  is  in  Music,  as  in  writing,  a  species  of  punctu- 
ation or  repose,  which,  though  not  marked  between  the 
Phrases  whereof  a  strain  or  sentence  consists,  will  be 
easily  seen  and  understood  by  reference  to  the  following 
example: 
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In  the  above  it  will  be  seen,  tbtti  tlien  sie  tmo 
cardinal  pohits,  towards  which  the  whole  of  IfaisMnMl 
sentence  tends,  namely,  the  perfect  efaoid  of  the  torie  er 
key  note,  and  that  of  its  dominant  or  fifth.  WengRtthii 
we  cannot  longer  dwell  on  this  head,  whidi  the  leate 
who  wishes  to  become  a  master  will  find  miiie  aaqily 
set  forth  under  the  article  PoncCiMtfoii^  in  the  Ent^ 
Mithod.  Article  Musique,  which  article  we  have  nsed 
very  freely  in  some  parts  of  this  Essay.  These  stops  or 
points  are  called  by  Dr.  Calloott,  as  by  the  Gennan^ 
Ccsuras,  firom  their  anakigy  to  the  Cesore  in  the  feel 
of  verses. 

The  Germans  have  distinguished  a  paaaage  eonsstiiy  8idi 
of  two  regular  Phrases,  the  last  ending  with  a  cadence, 
by  the  name  of  a  Section,  two  or  more  of  which  ooosti* 
tute  a  Period.  A  Section  is  not,  however,  always  divided 
by  Phrases,  especially  in .  the  legato  style  of  Music. 
There  are  Sections  in  different  styles  which  do  not  oc- 
cupy the  time  of  two  bars,  as  there  aie  those  whieh 
extend  over  a  greater  number  than  two  bars  or  mea> 
sures  ;  so  again  in  fugue,  as  well  as  other  Music,  the 
Sections  are  sometimes  so  interwoven  that  practice  aad 
experience  can  alone  give  the  reader  a  thorough  know^ 
ledge  on  the  subject  Where  two  subjects  are  used  ia 
the  parts,  also  in  fugues,  at  the  end  where  the  Sectioos 
ore  necessarily  interwoven,  it  is  the  practice  to  protnct 
the  harmonies  so  that  the  measures  shall  come  out  re- 
gular in  the  close.  So  also  in  voeal  Music,  the  harmoay 
of  a  Section  is  frequently  protracted  for  the  sake  of  well 
expressing  the  words. 

The  Period,  as  we  have  already  observed,  consists  of  ^ 
one  or  more  Sections ;  it  may  be  said  to  resemble  the  full 
stop  or  semicolon  in  punctuation  of  writing.  When  oneor 
more  Periods  are  terminated  by  the  double  bar,  the  whok 


is  called  a  Strain.  Those  Periods  wliich  close  with  a  per- 
fect cwleDce  are.  from  their  last  harmony,  called  Tonic 
Periods,  and  those  terminating  with  an  imperfect  cadence 
are  called  Dominant  Periods;  but  these  terms  are  to 
be  understood  as  relative  to  ihe  nature  of  the  cadence 
enly,  aod  not  the  modulation  of  the  period.  The  Period, 
as  well  as  the  Secliou,  is  interwoven,  especially  in  the 
fii^e  Music  of  the  ancient  masters. 


In  many  movements,  the  concluding  passage,  when  it      Mi»ie. 
occurs   afler  a  protracted   perfect  cadence,  is  termed  a  ^-^•v"^ 
coda.     In  modern  Music,  the  Coda  is  often  preceded  by  Coda. 
a  lengthened  shake  on  a  note  of  the  dominant  harmony. 
A  C\xla  varies  in  length  ;  in  some  compositions  it  is  ex- 
tended to  several  sections,  whilst  in  others  it  is  confined 
to  a  single  phrase. 


PART  III. 


Vompotition. 

Composition  is  ihe  art  of  disposing  and  arranging 
Musical  sotmds  into  airs,  songs,  &c*  in  one  or  more 
parts^  for  voices  or  instruments,  or  both.  Zarliuo  de- 
scribes  it  as  the  art  of  joining  and  combining  concords 
and  disco rds»  which  we  think  rather  too  circnmscribed  a 
view  of  it,  inasmuch  as  it  certainly  comprehends  the 
rules,  first,  of  Melody,  or  the  art  of  writing  a  single  part, 
that  is  of  contriving  and  disposing  simple  sounds,  so 
that  I  heir  succession  may  be  agreeable  to  the  ear  ;  and, 
secondly,  the  art  of  arranging  and  concerting  several 
single  parts  in  such  a  manner  as  to  make  one  agreeable 
whole.  Of  Melody  and  Harmony  we  have  already 
treated  separately-  Here  we  may  stop  to  remark,  that 
Melody  IS  chiefly  the  work  of  the  imaginationi  and  there- 
fore the  rules  of  its  composition  seem  only  to  bound  it 
within  certain  limits,  beyond  which  the  imagination,  in 
seeking  afler  variety,  novelty,  and  beauty,  must  not 
wander.  But  Harmony  is  the  result  of  judgment,  its 
rules  are  certain  and  extensive,  and  difbcult  in  practice. 
It  must,  nevertheless,  be  remembered  that  Melody  re* 
quires  a  knowledge  of  Harmony,  and  though  a  person 
unskilled  in  Music  might  accidentally  hit  upon  a  good 
air  or  melody,  yet  it  is  from  a  person  of  sound  judgment 
that  such  a  production  is  to  be  expected  most  correctly. 

The  motion  from  one  note  to  another  in  the  same 
part  is  either  6y  decree*  or  bp  tkips ;  thus,  if  the  interval 
of  a  semitone  major*  or  a  whole  tone  be  between  two 
notes,  the  motion  is  by  degree ;  but  if  from  one  a  third 
or  more  above  or  below  that  from  which  we  set  out,  it  is 
by  skip. 

Motions  considered  between  two  parts,  are  of  three 
kinds  ;  the  first  is  oblique  mo(ion,t  which  takes  place 
when  one  part  repeats  or  holds  on  the  same  note»  w  hilst 
the  other  moves  up  or  down.  The  second  is  lermed 
direct  or  aimiiar  motion,  and  is  when  both  parts  move 
the  same  waj%  be  it  upwards  or  downwards.  The  third 
is  called  contrary  mot  ion  ^  and  is  that  w^hereln  one  part 
moves  downwards  whilst  the  other  moves  upwards. 

Premising  this,  and  that  the  reader  has  well  fixed  in 
his  mind  the  component  parts  of  all  the  chords  and  in- 
tervals which  have  bei;n  given  in  the  preceding  Part^  we 
proceed  to  as  concise  a  view  as  possible  of  the  prin- 
ciples of  Composition.  The  tonic  or  key  note,  the  fifth, 
the  fourth,  and  ihe  octave,  in  all  keys,  as  well  major  as 
minor,  take  their  common  chords  as  their  accompani- 
ment, the  dominant  or  fifth  of  the  minor  keys  ex- 
cepted, which  has  a  major  sixth  for  its  accompaniment. 
The  other  consonant  notes  of  the  octuve,  namely,  the 
third  and  sixth,  and  also  the  dissonant  notes  ol  the  key 


require  the  uncommon  chords  for  their  harmony i  n&mely, 
the  third,  sixth,  and  eighth,  except  tlie  sevenths  of  minor 
keys,  which  bear  the  fit\h  instead.  All  melodies  have 
the  perfect  chords  of  the  key  they  are  in  for  the  funda- 
mental basses,  and  it  must  be  observed,  that  those 
melodies  are  most  agreeable  that  move  by  conjoint  de* 
grees  afler  them,  those  that  proceed  by  Ihe  smallest 
skips.  Formerly,  excepting  the  leap  to  the  octave, 
none  greater  than  that  of  the  sixth  minor  was  allowed. 
The  leaps  of  the  false  relations,  Iviz.  a  tritonus  and  a 
false  fifth,  were  forbidden  altogether.  Those  melodies 
being  least  agreeable  that  go  most  by  leaps,  and  least  by 
degrees,  and  the  fundamental  bass  being  only  used, 
creating  many  leaps  in  its  melody,  to  remedy  the  defect 
other  notes  are  used  for  basses  which  have  obtained  the 
name  of  supposed  basses.  These  are  necessary  on 
many  occasions,  for,  inasmuch  as  they  do  not  change 
the  harmony,  they  make  the  melodies  susceptible  of 
great  variety ;  for,  using  the  ftindamenta]  and  supposed 
basses  as  occasion  may  require,  we  arc  enabled  to  make 
the  parts  move  together  more  by  conjoint  degrees,  by 
which  the  melodies  will  sing  better.  In  order  to  pre- 
vent prolixity,  we  shall,  in  the  succeeding  rules,  use  the 
key  of  C  as  an  example  of  a  major  key,  as  we  i^hall  that 
of  A  for  minor  keys. 

It  is  customary  for  every  composition  to  b^n  with  Genei^l 
one  of  the  perfect  concords  of  its  key  note  or  tonic,  viz,  rutafc 
the  octave  or  the  fiflh,  and  it  must  end  in   the  key  note 
with  its  common  chord  for  the  harmony  ;  it  should  not 
begin  or  end  with  a  sixth,  though  it  occasionally  may  wilh 
a  third. 

Two  perfect  concords  of  the  same  kind  must  not  fol- 
low each  other  immediately  as  two  unisons,  octaves,  or 
fitihs,  or  fourths.  This  nilc  does  not,  however,  obtain 
in  the  repetition  of  the  same  notes,  this,  in  effect,  being 
no  more  than  the  subdivision  of  a  long  note. 

Two  or  more  parts  should  not  be  so  constructed  as 
to  move  by  leaps  together,  but  should  proceed  as  much 
as  possible  by  contrary  motion  and  single  degrees,  be- 
cause, by  this  meafis,  there  will  he  less  danger  of  falling 
upon  consecutive  concords,  independent  of  the  melotlies 
being  thus  rendered  more  agreeable  and  better  suited  to 
the  voice.  The  rules  fur  the  successifin  of  concords  will  be 
now  submitted  to  the  reader  under  their  different  classes, 
observing  always,  that  it  is  incorrect  to  go  by  similar 
motion  from  one  perfect  concord  to  another  of  any  kind. 

If  both  the  ports  move,  it  is  better  to  proceed  from  From  th^ 
the  unison  to  the  third  minor  thon  to  ttie  major  ;   to  the  unison, 
first  you  must  go  either  by  oblique  or  contrary  motion, 
to  the  latler  by  oblique  or  similar  motion,  but  the  first  is 
preferable.     Thus, 
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A  fiflh  is  to  be  avoided  after  a  unison  by  similar  motion  though  good  in  oblique  motion ;  and  allowed  in  contmy 
motion  if  one  part  move  a  single  degree.    Thus, 
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Fron  the  unison  to  the  aixth  minor  may  be  taken  by  contrary  motion^  fant  il  is  nol  cpnndend  gosd  by  (h» 
other  motioni,  becanae  the  great  leap  from  it  to  the  sixth  nujor  it  ibrbiddoL 
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Contiwy.  Oblique. 

An  octave  ihould  be  avoided  after  tlie  unison  except  by  obliqua  motion,  inasmueh  as  it  ia»  in  tmfh,  thesub- 
division  of  two  notes. 

Major  and  minor  tfairdsy  though  imperfect  concords,  are  more  frequently  oMd  than  any  other.  Their  i 
either  ascending  or  desoeAding,  is  agreeable.  Major  thirds  are  cheerful  in  ascending,  and  the  oootmiy  in  < 
in  the  minor  a  contrary  efiect  is  perceptible.  In  divisions  by  tuppotUion^  that  ia,  the  use  of  two  i 
ofequal  thne,  oneof  which,  being  a  discord,' fvp/MMt  the  otlier  a  oonoord,  tinrds  may  follow  oneh  other  to  say 
extent,  but  two  minor  follow  each  other  better  than  two  major  thirds.  Commencing  with  the  third  major  ii 
best  in  ascending,  and  the  converse  in  descending,  changing  the  quality  alternately.  From  n  third  we  may  go 
to  any  concord,  and  from  any  other  concord  to  a  third,  but  in  going  from  the  third  to  a  perfect  concord*  it  ii 
advisable,  if  possible,  to  go  to  the  nearest  When  the  composition  consists  of  many  parts,  thirds,  or  their  rephcstOi 
are  most  eiBcicnt  in  parts  remote  from  the  bass.  From  the  third  minor  to  the  unison  the  better  mode  is  by  obliqot 
motion,  or  by  contrary  motion.     Thus, 


^         l>8  1  1»8 


:^ 


S 


132 


32 


33 


E 


bs 


b8 


b3 


hS 


i 


H 


<^V       i^ 


33 


32l 


Oblique. 


-^ 


-o» & 

Contrary, 


3 


3Z 


33: 


I 


From  the  major  third  to  the  unison  is  allowed  by  oblique  motion,  though  better  by  similar  motion,  one  pait 
scending  a  single  degree.     And,  in  proceeding  from  a  third  to  a  fifth  b; 
the  third  minor  because  the  danger  of  falling  on  the  tritonus  is  avoided. 
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lUk.        A  perfect  Afth  may  be  followed  by  the  fidee  flfth  if  the  letter  be  immedbtdy  suooeeded  by  the  thud 
and  that  by  contrary  motion. 
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From  the  fifth  to  either  of  the  sixths  H  is  better  to  proeeed  by  oblique  motion,  though  it  is  allowable  by 
similar  motion  if  one  of  the  parts  moves  a  single  degree.  It  is  dso  sJlowable  ascending,  but  not  in  descending*  to 
leap  from  the  fifth  to  the  sixth  minor,  though  not  to  the  major. 
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OUiqne. 
Wom  the  fifth  through  a  sixth  to  the  octave,  the  sixth  must  never  be  minor,  and  the  motion  must  be  eootniy. 
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An  octave  after  the  fifth  in  leap  by  similar  motion  is  to  be  avoided.    By  oblique  and  contraij 
good,  and  if  one  of  the  parts  move  a  single  degree  it  is  allowable  by  similar  motion* 


till 


Zr    5        8^       -&      8      -Gf-G^      5        8        "^"V       ^        8^ 
5  6       8  o      8 


^1>   0|        1 


Q      Q 


3 


Et 


^ 


■ei- 


33 


Similar  Oblique.  Contrary. 

The  sixth  major  naturally  moves  to  the  octave.    The  sixth  minor  to  the  fifth.    From  the  sixth  minor  we  maf 
go  to  the  unison  but  not  from  the  sixth  major.     It  is  best  by  contrary  motion,  by  oblique  motion  it  is  not  allowoL 
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Contrary. 

A  third  minor  after  a  sixth  major,  and  a  third  major  after  a  sixth  minor,' are  best  in  contrary  or  similar 
In  oblique  motion  the  thirds  and  sixths  must  be  either  both  major  or  both  minor. 
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It— u.        From  an  octave  to  a  third  minor  is  preferable  b;  contrary  motion  and  •  single  degree,  anowaUe  in  aimflar    II 
^M^/  motion,  forbidden  in  oblique.  ^* 
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From  an  octave  to  a  major  third  is  allowed  by  all  the  three  moUons,  one  part  must,  however,  move  by  a  single 
degree  in  similar  and  contrary  mo^oo. 


OUiqi 


Contrary. 


From  an  octave  to  a  fifth  is  a  good  progression  in  oblique  motion,  and  is  permitted  in  contrary  and  similar 
motion,  one  part  moving  a  single  degree,  but  in  similar  notion  it  is  fortndden  if  both  parts  move  by  leaps. 
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A  sixth  minor  afler  the  octave  may  be  taken  by  any4)f  the  motioosy  but  theiisthinajor 
ia  similar  motion. 
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Major  keysr     ^^  ^^^  ^  convenient,  and  equally  answer  the  purpose,  to  use  the  key  of  C  as  an  example  for  major  keys  in  the 
following  pages,  as  we  shall  hereafter  that  of  A  as  an  example  of  minor  keys. 

The  perfect  coacords  of  the  key  are  the  fundamental  basses,  and  require  their  common  chords  for  ihdr  harmoDy. 
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If  the  third,  sixth,  and  seventh  of  the  key  are  used  as  basses  with  uncommon  chords  on  them,  that  is,  their 
third,  sixth,  and  eighth,  they  are  supposed  basses.  Hence  it  is  to  be  observed,  that  every  bass  note  which  has  a 
sixth  upon  it  is  a  supposed  bass. 

The  key  note,  its  fiflh  and  fourth  being  the  fundamental  basses  of  the  key,  have  major  thirds  for  their  supposed 
basses,  that  is,  their  thirds  may  be  used  as  basses.  It  is  only  the  fiflh  of  the  key  that  has  two  supposed  basses, 
inasmuch  as,  besides  its  third,  it  may  also  have  its  fifth  for  its  other  supposed  bass. 
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It  is  right  to  obserre  here  that  tlie  fnpposed  basses  do  not  change  the  liarmonies  of  their  principals,  hence  the 
supposed  harmony  ofthe  third  of  the  key  is  in  eflfect  borrowed  from  the  fundamental  harmony  of  the  key  note  ;  that 
of  the  sixth  ofthe  key  is  borrowed  from  the  harmony  of  its  princij)al,  namely,  the  fourth  of  the  key  ;  and  the  supposed 
harmony  of  the  seventh  ofthe  key  is  taken  from  the  harmony  of  the  fifih  of  ibe  key  ;  as  also  that  of  the  ninth,  of 
which  it  is  the  second  supposed  bass,  and  must  coiii^equently  have  its  flat  third,  fourth,  and  sharp  sixth  tor  its 
accompaniments,  its  third  bein^  th«  seventh  to  the  tifth  of  the  key,  its  tbirrth  the  octave  of  that  tifih,  and  its 
sharp  sixth  l>eing  the  third  to  that  fifth,  which  is  the  fundamental  bass,  to  which  the  ninth,  as  fiftti  to  it,  serves  for 
a  supposed  boss.     In  the  following  exatnpk^  where  the  bass  is  supposed,  it  is  marked  with  an  S^ 
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In  the  accompaniment,  or  making  parts  on  the  third  and  sixth  of  the  hey,  when  ihey  are  supposed  basses,  three 
methods  may  be  adopted.  Tlie  first  and  best  is^  doybting'  the  sixth  to  the  supposed  bans  ;  the  next  preferable  is 
that  of  doubling  the  third  to  it ;  the  last  and  worst  way  is  doubling  the  octave. 
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In  the  accompanknent  upon  the  seventh  and  ninth  of  the  key»  that  is  making'  parts  on  them  when  the  basses  are 
supposed,  only  two  methods  are  used.  For  tlic  Heveiuli  the  best  way  is  to  double  the  sixth;  the  oilier  way  is  to 
double  the  third  to  the  bass.  For  the  ninth,  the  preferahle  method  is  io  double  the  third,  the  other  way  being  to 
take  the  octAve  to  Lba.t  bass. 
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Ninth. 


Thus   far  on  the  fundamental  and   supposed  basses  of  the  perfect  connords  of  the  key.     There  is,  however, 
another  way  of  modulating  which  produces  great  variety.     We  are  still  speaking  of  the  key  of  C,  aiifl  in  wtriiiness 
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this  way  only  leaves  us  in  suspense  as  to  the  key  we  are  in,  and  we  inay  be  said  to  continue  in  the  above  key  be-  i 
cause  we  avoid  what  would  be  directly  contrary  to  modulating  in  it,  as  well  as  doing  that  which  would  decide  our  v^ 
being  in  another  key,  as  will  be  more  distinctly  explained  when  we  treat  of  modulating  from  one  key  to  another. 
The  way  to  which  we  above  allude  consisU  in  taking  the  imperfect  concords  of  the  key  as  fundamental  basses,  by 
making  their  fifths  instead  of  their  sixths  accompaniments  to  tliem.  For  this  is  the  characteristic  which- dis- 
tinguishes  fundamental  from  supposed  basses.  The  harmony  of  the  first  being  its  third,  fiflh»  and  eighth,  of  the 
latter  the  thifd,  sixth,  and  eighth ;  the  former  being  named  the  Common^  the  latter  the  Uncommon  Chord,  The 
imperfect  cpneords  of  the  key  may  also  have  their  supposed  basses,  borrowing  their  harmonies  firom  them  as  prin- 
cipals; as  the  supposed  basses  of  the  perfect  concords  did  from  their  fundamental  basses,  the  supposed  basses 
dtfiering  firoQi  the  others,  inasmuch  as  the  supposed  basses  of  the  perfect  concords  are  shirp  thirds  abate  them, 
and  those  of  the  imperfect  concords  are  only  flat  thirds  above  them. 
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In  the  above  examples  it  will  be  perceived,  that  they  keep  in  the  natural  notes  of  the  key ;  thus  the  soppoacd  Bms 
to  E,  the  third  of  the  key,  will  be  G,  the  fiflh  of  the  key ;  and  the  supposed  bass  to  A,  the  sixth  of  the  key,  wiM  be 
C,  the  octave  of  the  key.  Now  if  these  supposed  banes  had  been  sharp  thirds  to  their  fundamental  basses,  «e 
should  have  no  doubt  as  to  the  key  we  are  in ;  for  having  Q  i  instead  of  O  If ,  we  must  have  grone  Aknii  it  into  the 
key  of  A ;  and  having  C  it  instead  of  C  ^,  we  must  have  proceeded  to  the  key  of  D. 

Hence  it  is  apparent  that  by  the  intermixture  of  fundamental  and  supposed  basses,  of  the  perfect  and  imperfect 
concords  of  the  key,  we  may  have  a  great  variety  as  well  in  the  melody  as  in  the  harmony  of  the  key  used. 
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The  major  keys  have  been  treated  of  with  the  key  of  C,  as  an  example  by  which  the  reader  is  unembarrassed 
with  sharp  or  flat  signatures ;  for  the  same  reason  we  choose  the  key  of  A  as  an  example  for  minor  keys. 

The  perfect  concords  of  this  key,  as  those  of  major  keys,  viz.  the  unison,  fourth,  fifth,  and  octave,  require  their 
common  chords  for  their  harmony;  with  this  difference,  that  in  it  the  key  note  and  the  fourth  only  have  their 
thirds  flat.  The  fiflh  of  the  key  retains  the  sharp  third,  although  naturally  lefl  flat  in  the  diatonic  scale  of  this 
key ;  for  if  it  were  left  flat  the  key  would  not  be  decided  as  that  of  A.  Hence  in  this,  as  in  all  other  keys,  the 
third  of  the  fiflh  of  the  key  is  always  major. 
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The  imperfect  concords  and  the  disccnrds  of  the  key  takie  the  uncommon  chords  for  theur  harmoDy,  but  the  G 
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ftc     must  be  sharpened  if  we  decide  the  key  of  A;  and  here  we  will  observe,  that  do  accidentally  sharpened  note 
^^  should  be  ever  doubled  ia  plain  counterpomt,  either  io  a  major  or  a  minor  key. 
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ThiJfd,  Sixth.  Ninth.  Saventli. 

If  the  imperfect  concords  and  the  discords  of  the  key  are  used  as  basses,  with  the  uncommon  chords  for  their 
accompaniments,  Ihose  basses  arc  supposed  basses  in  all  keys  minor  as  well  as  major ;  but  the  seventh  of  the  key 
of  E  in  the  diatotik  s^alci  is  accompanied  by  %  fifth  instead  of  a  sixth.  As  the  supposed  basses  take  their  harmonies 
from  those  of  the  fundamental  which  they  represent,  the  third  in  a  minor  key  consequently  borrows  its  hurmony 
from  that  of  the  key  note.  The  sixth  from  that  of  the  fourth  of  the  key*  The  seventh  being  in  lieu  of  the  fifih 
of  the  key»  takes  its  harmony  from  that  of  the  fiflh  ;  and  the  ninth  in  fiat  as  well  as  sharp  keys  is  a  supposed 
bass  to  the  fiflh  of  the  key,  except  as  above  in  E,  where  the  ninili  being  only  a  semitone  major  above  the  octave 
cannot  be  a  supposed  bass  to  the  fifth  of  that  key,  l^ingbut  its  defective  fifth. 

The  dilFerencc  between  the  supposed  basses  of  the  perfect  concords  of  minor  and  major  keys,  is,  that  in  the  latter 
the  thirds  are  sharp  above  their  fundamental  basses,  whereas  in  the  former  the  third  and  sixth  of  the  key  are 
supposed  basses,  a  fiat  third  above  their  fundamentals  ;  but  the  seventh  of  the  minor  key  is  a  supposed  bass,  a 
sharp  third  above  its  fundamental  bass,  inasmuch  as  in  the  key  of  A,  the  G  must  be  sharpened  to  decide  the  key. 

The  ninth  of  a  minor  as  well  as  a  major  key  of  a  supposed  bass,  must  have  its  fiat  third,  tburth*  and  sharp 
slith  as  its  accompaniment ;  the  sixth  being-  sharp,  because,  as  alx>ve  mentioned,  the  G  must  be  sharpened  to 
decide  the  key  of  A.  Hence  the  thirds  fourth,  and  sixth  of  the  ninth  of  a  minor  key  being  the  same  as  in  a  major 
key,  the  explanation  need  not  be  repeated.  The  some  rules  also  apply  to  accompaniments  upon  the  third,  sij^th^ 
seventh,  and  ninth  when  they  become  supposed  basses,  merely  observing^  that  if  any  notes  are  accidentally  sharp* 
ened,  such  must  not  be  doubled  in  the  parts* 

The  rules  for  making  the  imperfect  concords  of  the  key  fundamental  basses  in  major  keys,  by  putting  their 
common  chords  for  their  liarmonies,  and  of  having,  in  their  turn,  sets  of  supposed  busses,  may  also  be  used  in 
a  minor  key,  with  this  caution,  that  whereas  in  a  major  key  the  supposed  basses  of  the  imperfect  concords  of  the 
key  are  flat  thirds  above  their  fundamentals,  so  in  the  supposed  basses  of  the  imperfect  concords  of  a  flat  key  the 
thirds  are  sharp  above  their  fundamentals* 

The  same  attention  should  be  paid  to  the  melodies  going  by  degrees  and  leaps,  and  the  mixture  of  fundamentalt 
and  supposed  basses  in  a  minor  as  wetl  as  in  a  major  key« 
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The  following  rule  is  a  general  one  for  keeping  in  any  key ;  it  is,  however,  incJuded  in  what  has  been  given  in 
the  preceding  pages,  of  which  it  may  be  considered  a  summary.  It  is»  that  ihe  second  of  the  key  must  always 
have  a  sharp  sixth*  the  fourth  of  the  key  always  have  a  third  similar  tc  ^iiat  of  the  key  note,  thai  (in  E  excepted) 
the  fifih  of  the  key  a  sharp  third,  and  the  seventh  of  the  key  a  flat  sixth,  (except  in  E.) 

DetcanU  which  is  the  art  of  composing  in  several  parts,  is  threefold.  Piain,  which  is  the  groundwork  and 
foundation  of  all  Musical  compositions,  consists  entirely  in  the  proper  placing  of  several  concords  as  accomparii- 
ments  to  every  note  of  the  key  we  are  in.  The  Italians  call  it  canto  fermo ;  in  English  it  is  known  by  the  name 
of  plain  or  simple  counterpoint,  as  being  an  arrangement  of  note  agaiust  note  in  concords  only.  The  preceding 
portion  of  this  Part  has  been  devolcd  to  this  section  of  ihe  subject.  Doiihk  detcaiit  is  that  in  which  the  parts  are 
fio  contrived  that  the  treble  or  any  high  part  may  be  made  the  bass,  and  the  contrary ;  this  will  incidentally  be 
noticed  in  speaking  of  Jigitratt  or  fiorid  de^cani,  which  consists  in  a  mixture  of  concords  and  discords  Ibl lowing 
each  other,  and  may  be  termed  the  ornamental  and  rhetorical  part  of  Music,  as  it  induces  all  the  varieties  of 
points,  syncopes,  diversities  of  measures,  and  all  that  is  capable  of  adorning  a  composition.  By  the  Italians  it  is 
called  canto  Jigurato.  Preparatory  to  entering  upon  this  it  will  be  necessary  to  consider  the  method  of  preparing 
aad  resolving  discords. 

It  has  already  been  stated  that  seconds  and  sevenths  are  the  natural  discords  ;  before,  however,  showing  how  they 
are  to  be  used,  we  will  observe  that  they  may  be  prepared  and  resolved  cither  in  the  upper  part  or  in  the  bass, 
the  interval  being  reckoned  either  as  ascending  from  the  bass  to  the  treble,  or  as  descending  from  the  upper  part 
to  the  buss,  as  the  discord  may  chance  to  be  employed. 

In  harmony,  discords  are  considered  as  so  made  by  the  note  next  immediately  above  them  being  struck  with 
them.  Thus  the  second  and  ?^eventh,  as  also  any  other  note,  as  a  third,  fourth,  tifih,  sixth,  or  an  eighth,  may  be 
made  a  discord.     Therefore  a  di«<cord  is  in  harmony  the  lowest  of  two  adjoining  notes  ihut  sound  together. 
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Hence  in  the  case  of  the  second,  which  is  not  m\\j  the  discori  thouffa  so  caned,  it  ii  Mm  vma0»et  iIk  1 
^  which  is  the  discord,  being  so  made  by  the  second ;  and  it  might  fiiirly  be  said  thai  the  nila  ia  ^ 
which  declares  that  the  second  must  be  prepared  and  resolved  in  the  bass.     Practice,  however,  having  so  esta- 
blished the  terms,  we  leave  them  as  we  ftnd  them  to  avoid  intricacy. 

In  practice,  although  there  be  only  two  natond  diaeonls,  three  discords  aie  lecfconed,  OMiiely,  the  nirniat  the 
ninths  and  the  seventh.  The  ninth  is,  indeed,  only  a-  replicate  of  the  second  if  simply  coMBiisrsd.  yet  leing 
differently  used  it  is  differently  treated  ;  inasmuch  aa  the  ninth  being  made  a  discord  by  the  third,  its  neaeiBary 
accompaniment,  it  is  always  prepared  and  resolved  in  the  upper  part,  whereas  the  second  is  universally  prepared 
and  ireaolved  in  the  base;  besides  which  it  may  be  used  in  two  parts  which  ia  not  allowable  wiik  theniwiiL 

It  ia  most  common  to  prepam  and  resolve  the  seventh  in  tha  upper  part,  but  it  ia  aevertheleaa  aometinaes  pre- 
pared and  resolved  in  the  bass,  on  which  account,  perhaps,  it  has  had  two  different  names  to  distinguish  it;  but 
practice  has  not  encouraged  the  distinction,  because  the  seventh  prepared  and  resolved  in  the  bass  is  in  fact  nothing 
but  the  second  ;  because  this  seventh  in  the  bass  is  made  a  discord  by  the  second  or  its  reph'cate,  or  the  note  next 
above  it,  as  it  is  also  its  necessary  accompaniment ;  whereas  the  seventh  in  the  upper  part  in  really  what  it  b 
called,  being  made  a  discord  by  the  bass,  the  octave  (below)  to  the  note  which  makes  such  seventh  a  discord,  and 
which  is  represented  by  the  octave  below. 

When  a  note  is  treated  as  a  discord  it  must  be  prepared  in  the  unaccented  part  of  a  bar,  by  being  there  stmck 
as  a  concord  ;  in  the  following  accented  part  of  the  bar,  the  same  note  holding  on,  ia  made  a  diacord  by  sounding 
with  it  the  note  next  above  it  or  its  replicate ;  and  in  the  next  following  unaccented  part  of  the  bar,  the  discord  is 
resolved  by  descending  a  single  degree,  either  of  a  whole  tone  or  semitone  major  to  a  concord.  Where  there  axe, 
in  common  time,  two  equal  notes  in  a  bar,  the  first  is  accented  and  the  second  unaccented ;  but  as  we  have 
ah^eady  explained  accent,  we  refer  our  reader  back  to  what  has  been  said  under  that  head.  mcEely  aubjoimng  here 
an  illustration  cf  the  rule  just  above  mentioned. 
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The  seeond.  There  are  two  sorts  of  seconds,  major  and  minor ;  the  fiwmer  consists  of  a  whde  tone«  while  the  latter  contains  a 
semitdne  major.  Both  of  them  are  prepared  in  the  bass  or  lower  part  The  nuyor  second  may  be  piepacadbf 
any  of  the  concords,  and  resolved  in  any  but  the  eighth  \  it  must  conaequeatiy  fall  to  the  BsaohUiaa*  that  is  the 
lowest  note  of  the  two  sounds,  or  discord  must. 


Besides  this  resolution  of  ^he  second,  a  false  or  defective  fiflh  may  be  the  resolution,  in  the  treble  rising  a  third 
to  it ;  but  then,  the  bass  must  aflerwards  rise  one  degree^  and  the  treble  at  the  same  time  descend  one  degree,  in 
order  to  resolve  the  false  fiflh.  In  three  parts,  the  accompaniment  to  this  second  is  sometimes  the  fourth  and 
sometimes  the  fifth. 
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dfuac.         There  is  another  way  by  which,  at  the  time  of  the  resolution,  the  second  keeping  on  becomes  ft  third,  and  the 
^^^/  fourth  dropping  a  third  also  becomes  a  third.    The  sixth  falls  one  degree  and  continues  a  sixth ;  by  which  Si 
method  the  third  is  doubled. 
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If*  at  the  time  of  the  resolution,  the  second  by  keeping  on  becomes  a  third,  and  the  fourth  keeping  on 
ft  fifUis  the  sixth  by  rising  a  fourth,  or  falling  a  fifth,  makes  the  third  again  double. 
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The  last  and  least  harmonious  way  is,  when  the  fourth  rising  one  degree  becomes  a  sixth,  the  uxth  rising  tm 
"degree  becomes  an  eighth,  and  the  second  by  keeping  on  becomes  a  third  on  the  resolution. 
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If  the  fiAh  is  taken  with  the  major  second,  instead  of  the  fourth  and  sixth  for  completing  the  fourth  part*  the 
fifth  or  the  second  must  be  doubled.     It  is  preferable  10  dcnible  the  former 
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The  minor  second,  which  the  reader  will  recollect  is  but  a  semitone  major  above  the  unison  or  bass,  has  the 
same  preparation  as  the  major  second,  except  in  the  iiflh,  in  which  it  must  not  be  prepared.  And  it  is  necessary 
to  observe  that  the  best  resolution  of  it  is  into  a  third. 
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When  the  minor  second  is  employed  in  three  parts,  it  must  be  accompanied  with  the  fourth  and  never  with  the 
fifth.  There  are  three  ways  of  using  it.  First.  The  fourth  with  the  minor  second,  in  which  case  the  upper  parts 
hold  on,  whilst  the  lower  or  bass  descends  to  resolve  it;  thus  the  second  becomes  a  third  and  the  fourth  becomes 
a  fifth,  then  the  two  upper  parts  both  fall  one  degree  and  the  bass  rises  one  degree,  and  the  whole  may  serve  as  a 
final  cadence. 
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Second.  The  preparing  note  is  accompanied  by  the  sixth  and  eighth.  The  eighth  rises  to  the  ninth  where  it 
stays  till  the  resolution  is  over ;  the  sixth  falling  a  third  thus  becomes  a  fourth,  accompanying  the  second,  which 
fourth,  on  the  resolution,  rises  one  degree,  thus  becoming  a  sixth ;  this  afterwards  rising  one  degree  more,  the 
other  upper  part  falling  one  degree,  and  the  bass  contemporaneously  rising  a  fifth,  the  upper  parts  will  then 
become  a  third  and  fifth  to  that  bass.     This  arrangement  serves  as  a  middle  cadence. 
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Third.  The  preparing  note  is  accompanied  by  the  third  and  aixth.  The  part  in  which  the  third  appears  is  to 
rise  one  degree  and  become  a  fourth  ;  that  part  carrying  the  sixth  is  to  rise  a  fourth,  thus  becoming  a  second, 
which  holding  on  is  a  third  on  the  resolntion ;  whilst  the  fourth  rises  one  degree  becoming  a  sixth,  this  sixth  after- 
wards  rising  one  degree  more,  the  other  upper  pari  and  the  baaa  aafib  fiming  ona  degvae,  ibm  upper  become  a 
third  and  eighth  to  that  baas. 
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When  four  parts  are  employed,  the  sixth  and  fourth  are  taken,  with  this  second.    As  in  the  following  examph 
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Independently  of  the  above  resolutions  of  the  ninth,  it  may  be  resolved  by  the  fifth,  if  the  bass  rise  a  fourth  or 
fall  a  fifth  when  the  upper  part  falls  one  degree  for  its  resolution.  It  must  be  accompanied  at  the  resolution  by  an 
eighth  if  the  piece  be  in  four  parts. 
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The  minor  ninth  is  prepared  in  the  third  only  and  resolved  in  the  eighth,  if  the  bass  hold  on  till  the  resolution 
is  made ;  but  it  is  resolved  in  the  third  if  the  bass  descend  u  third  on  the  resolution.  These  resolutions,  however, 
must  be  followed  by  something  further,  as  will  be  seen  by  the  examples. 
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When  the  Music  is  of  four  parts,  the  sixth,  and  sometimes  the  fiflh,  accompany  it ;  of  the  two  the  former  is 
most  agreeable  if  the  bass  keep  on  at  the  resolution  ;  but  either  of  them  may  be  used  if  the  bass  descend  a  third 
at  the  resolution. 


The  other  natural  discord  is  the  seventh.     Which  is  also  of  twa  sorts,  the  major,  which  contains  one  semitone  ' 
major  less  than  the  octave,  and  the  minor,  which  is  one  whole  tone  less  thaa   tfic  octave.     These  sevenths  are  ' 
both  prepared  and  resolved  in  the  treble  as  well  as  in  the  bass,  most  generally,  however,  in  the  upper  part.     They 
will  be  here  classed  under  those  two  heads. 

The  preparation  of  a  major  seventh,  is  a  third,  a  fifth »  a  sixth*  or  an  eighth.     Its  resolution  in  a  third,  a  ] 
sixtli,  aud  a  fifth,  from  the  concords  in  which  it  ia  prepared,  as  under. 
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We  may  here  remark^  that  the  sharp  seventh  must  have  the  major  third  on  its  resolution,  otherwise  the  bass 
would  rise  a  tritonus  or  descend  a  semidiapente,  which  are  unallowable  skips.  For  example,  ^^he^l  the  seventh  is 
between  F  and  E,  it  is  resolved  into  a  third  major  to  avoid  the  tritonus.  This  seventh  is  rei^olved  into  a  sixth 
major,  the  bass  holding  on*  It  may  be  resolved  into  a  sisth  minor,  if  the  bass  rise  a  semitone  minor  at  the 
resolution. 

The  minor  seventh  is  prepared  In  a  way  similar  to  that  of  the  major  seventh,  but  it  can  only  have  its  resolution 
in  a  third  or  a  fifth.  The  third  into  wfiich  it  is  resolved  may  be  either  major  or  minor,  a^  the  discord  respectively 
descends  a  semitone  major  or  a  whole  tone.  If  on  its  resolutiou  into  a  fifth,  the  upper  part  descends  ami  the 
bass  rises,  each  a  whole  tone,  the  fifth  wiU  then  be  a  defective  one,  and  iu  this  case  the  treble  aflerwarda  descends 
one  more  degree,  and  the  bass  must  ascend  another  to  resolve  the  scmidiaoente. 
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In  three  parts  both  the  sevenths  require  that  a  third  should  be  taken  with  them. 
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When  four  parts  are  used,  both  the  seventh  major  as  well  as  minor  must  have  the  accompaniment  of  the  thiid 
and  fifth.  If  the  fiilh  does  not  come  in,  the  preferable  way  is  to  double  the  note  to  which  it  is  a  seventh,  and  ui 
to  double  the  third. 
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Serenths,  whose  prepnmlion  and  resolulion  are  in  the  bass  or  lower  part,  musl  not  be  practised  In  less  than  Prfpsred 
three  perta,  inasmuch  &s  they  must  have  the  accompaniment  of  the  second  or  its  replicale,  which,  it  haa  already  andr©- 
been  observedi  is  the  note  which  makes  them  discortis.     These  sevenths  are  reckoned  Irom  the  upper  sound  down-  ^l^^amthe 
wards  txj  the  lower,  and  are  of  two  sorts^  major,  that  is  a  semitone  major,  and  minor^  beiii^  a  whole  tone  less  than 
the  octave,  counting  downwards  from  the  lowest  of  tlie  two  adjoininsj  notes  in  the  upper  parts* 

The  minor  seventh  is  prepared  in  the  third  minor»  the  fifth,  and  in  either  of  the  sixths,  never  in  the  eighth,  in 
order  thai  two  consecutive  octaves  may  be  avoided,  because  it  can  only  be  resolved  in  the  eighth.  If  it  be  prepared 
in  the  sixth  minor,  the  bass  must  be  in  E  or  A.  If  in  the  sixth  major,  the  bass  must  be  D  or  G,  if  it  is  the 
intention  to  keep  in  the  natural  scale. 
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The  seventh  major  is  prepared  in  the  third  major,  in  both  the  sixths,  rarely  in  the  fifUi,  never  in  the  eighth.  Its 
best  resolution  is  in  the  eighth,  which  must  be  accompanied  by  a  sixth.  It  may  also  have  its  resolution  in  a  sixth, 
which  must  have  the  accompaniment  of  a  third.  When  the  seventh  major  is  prepared  in  the  sixth  major,  the 
bass,  if  we  intend  keeping  in  the  natural  scale,  must  be  B  or  B. 
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In  four  parU,  it  is  necessary  that  either  of  the  seTenths  (prepared  and  resolved  in  the  bass)  should  have  the 
accompaniments  of  a  seventh  and  a  fourth. 
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Diminished      We  have  now  said  as  much  as  we  think  necessary  in  a  Treatise  of  this  naiure,  relating  to  the  seventh  when  pre- 

or  extreme    pared  and  resolved  in  the  bass.     It  may,  however,  be  well  to  add,  that  besides  these  sevenths  there  is  still  another 

flat  seventh,  ^j^-^ji,^  j^  ancient  Music,  was  confined  in  its  use  to  instrumental  Music  chiefly.     It  is  called  the  diminished  or 

extreme  flat  seventh.     It  is  created  when  the  natural  flat  seventh,  prepared  and  resolved  in  the  treble,  is  made 

still  flatter  by  sharpening  accidentally  the  note  in  the  bass.     The  interval  is  such  as  that  between  G  jj^  and  F 

or  between  C  {$  and  B  b,  &c.,  G  and  C  being  sharpened  in  the  bass. 

If  we  use  the  diminished  seventh  as  a  discord,  its  preparation  and  resolution  must  be  in  an  upper  part.  It  is 
best  prepared  in  a  sixth ;  into  which  concord  it  is  again  resolved  by  removing  the  accidental  sharp  in  the  bass  on 
the  resolution.  The  best  resolution  is  into  a  major  sixth,  by  the  upper  part  descending  only  a  semitcne  majw; 
but  it  may  also  be  resolved  into  a  sixth  minor,  if  the  treble  descend  a  whole  tone  on  the  resolution. 
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Besides  the  resolutions  here  given,  the  fourth  may  be  resolved  in  the  semidiapente*  or  fidse  fifU^  if  Um  Inm  U 
ft  third  minor,  and  the  discord  descend  a  whole  tone. 
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In  four  parts,  it  is  best  to  accompany  this  fifth  with  a  third,  as  under : 


< 


^ 


:o[ 


Q||Q|    CJ||0|    0||"|    "^^ 


-^ 


3Z 


i 


^^ 


f 


is: 


6 


:££ 


^ 


U|     C3[[Q-j[^ 


^-i^nb^i  <j|bc^  jiiJ  ji  J  jiiJ  jioii 


m: 


&. 


IE 


33; 


^-il'r^h^lM<-'h^1l"ll 


In  closing  our  remarks  on  the  artificial  discords  we  think  it  proper  to  observe,  that  the  natural  resdutiQB  of  lbs 
semidiapente,  flat  or  defective  fifth,  is  for  the  bass  to  rise  one  degree  after  it,  and  for  the  upper  pari  to  6D  oae« 
the  parts  thereby  meeting  in  a  major  third. 

The  natural  method  of  resolving  the  tritonus,  or  sharp  fourth,  is  for  the  bass  to  &11  one  degree  and  lor  Ihs 
upper  part  to  rise  one,  whereby  the  parts  meet  in  a  minor  sixth. 

I>iMoidiby      In  our  remarks  on  discords  we  have  hitherto  confined  ourselves  to  their  mere  preparation   and  resolotioB. 

■"PP<»"**°*  But  there  is  another  way  in  which  they  may  be  and  are  constantly  used  without  such  regular  preparation  and 
resolution,  though  they  are  then  no  longer  considered  in  the  light  of  discords  but  passing  or  trantient  aola 
They  are,  nevertheless,  discords ;  that  is  the  second  and  seventh,  as  also  the  fourth,  if  used  in  only  two  parts,  but 
not  so  in  three  or  four  parts,  for  the  fourth  then  is  a  perfect  concord,  unless  made  a  discord  by  the  fifth,  as  we 
have  seen  above. 

If  we  make  use  of  the  discords  of  the  second,  seventh,  and  fourth,  and  their  replicates,  or  octaves  in  divitiem, 
or  diminutions  as  passing  notes,  it  will  be  necessary  to  take  care  that  the  notes  which  fall  on  the  accented  parts  of 
the  bars  be  concords ;  but  those  in  the  unaccented  parts  may  be  discords  if  we  take  care  to  proceed  to  them  by 
degrees  upwards  or  downwards,  and  that  thereafter  our  progress  to  a  concord  be  upwards  or  downwa^rds  by  degreob 
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And  here  it  is  right  to  notice  with  icapMst  to  tboM  divitions  which  touch  n  diaeord  alter  a  eooeord,  nad  thcvecn    i 
immedialeW  retani  to  the  conooid  thet  wee  struck  before  the  discord,  thet  if  the  diseeid  esoend  by  a  eingle  degne  n« 
Irom  the  concoid.  and  then  bf  felling  a  single  degree  rctarn  to  it,  we  must  then  skip  upwards  if  ww  wish  to  go 
by  a  leap  to  the  note  that  follows  the  concord.    If.  however,  the  disoaed  fall  a  single  degree  iioin  ita  pnoeding 
concord,  and  then  by  rising  a  single  degree  return  again  to  it,  we  must  skip  downward  if  we  era  deairaM  to  ge 
by  leap  to  the  note  that  follows  the  ooDi»nL 


DitooidB  by  suppoaition  may  be  used  in  the  first  half  of  the  bar  as  well  as  in  the  second  half,  Ukii^eaieikl 

if  we  use  them  in  the  first  accented  part  of  the  bar,  they  must  also  be  used  in  the  second  half,  and  only  in  <* 
ing.    This  method  is  used  in  basses  that  sing  as  a  treble  part,  and  is  of  importance  in  bess  instrumental  i 
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Thus  if  discords  by  supposition  are  employed  on  the  first  and  second  accented  paits  of  the  bar,  it  nnat  la 
when  the  notes  of  the  real  or  plain  harmony  skip  by  thirds,  descending;  in  whkh  case,  in  this  diTision  the  tee 
accented  note^  which  are  the  first  and  third  in  the  bar,  begin  by  supposition  a  degree  higher  than  the  real 
and  are  therefore  discords,  which  afUrwards  descending  a  degree  are  Mowed  by  the  concords  on  the 
parts  of  the  bar,  which  are  in  reality  the  notes  of  the  skip. 

To  illustrate  this  in  numbers  which  will  be  sufficiently  intelligible, .auppose  that  the  skip  of  the  f«al  sooads  ii 
from  the  third  to  the  unison.  Then,  to  bring  in  the  discords  by  supposition  as  passing  notes  on  the  first  and  sseeai 
accented  parts  of  the  bar,  a  note  must  be  taken  higher  than  the  third,  which  gives  a  fourth  for  the  first  acceslrf 
part,  the  third  then  follows  on  the  first  unaccented  part;  then  taking  a  second,  beings  one  note  faigkr 
thaa  the  unison  on  the  second  accented  part,  the  unison  itself  follows  afier  on  the  last  unaccented  part  of  the  bKi 
Hence  the  skip  of  a  third  descending  from  the  third  to  the  unison,  is  fourth,  third,  second,  uniaon  by  auppositiia 
If  from  the  fourth  to  the  second,  it  must  be  fifth,  fourth,  third,  second.  From  the  fifth  to  the  third,  it  makes  siA 
fifth,  fourth,  and  third.  From  the  sixth  to  the  fourtli,  we  have  seventh,  sixth,  fifth,  and  fourth.  From  the  sewestk 
to  the  fifth,  it  will  be  eighth,  seventh,  sixth,  and  fifth.  And  ftom  the  eighth  to  the  sixth,  we  muat  pli 
eighth,  seventh,  and  sixth.  It  is  hardly  necessary  to  state  that  with  the  replicates  or  octaves  the  same 
must  take  place. 

niongh  we  have  thus  fiur  only  mentioned  the  ndes  for  employing  discords  by  supposition  where  the  phis 
or  real  aotea  proceed  by  sldpe  of  thirds,  it  is  evident  from  what  has  been  said  that  discords  by  svpposiCiiB 
may  be  equally  used  in  skips  that  proceed  by  fourths,  fiftlis,  sixths,  sevenths,  eighths,  ftc.,  both  ascending  sii 
desoeuding;  but  in  this  case  we  can  only  bring  them  in  on  the  second  accented  part  of  the  bar,  and  that  hj  Ibl 
division  of  the  two  notes  that  define  the  skip  into  ionr  notes,  whereof  the  first  must  keep  its  place  oa  the  W 
accented  part  of  the  bar,  the  other  three  ending  gradually  on  the  last  note  of  tlie  skip,  thus  makin|^  as  it  wcicft 
divided  third.   In  the  example  below,  the  first  line  contains  the  plain  notea,  and  the  second  the  treble  by  suppoe* 


^^ 


In  exphinatfon  of  the  above»  tale  the  skip  of  tie  eighth  descending^  to  the  third,  wbidr  ia  n  akjp  of  a  siKb,  then 
by  the  rule  we  get  eight K,  fifth,  fourtb.  thinl.  Or  i^  the  sffcip  of  tlie  sixth  t^e  asisending,  as  from  tha  fUlh  to  the 
tenth,  we  get  fillh,  eighth,  ninth,  and  tenth.  By  Ihcse  examples  we  see  that  the  supposed  discord  is  oa  the  second 
accented  part  of  the  bar.  Thus  we  may  use  discords  by  supposition  in  any  give»  leapa ;  they  are,  however^  as  will 
immediately  occur  to  the  readtr,  suited  loinstrumenlai  and  not  ta  vocal  music.  But  we  have  said  enough  to  give 
&D  insight  into  that  kind  of  division  which  is  calkd  supposition. 

Variation  is  the  subdivision  of  a  division.     It  is  eliected  by  dividing  a  note  or  sound  into  two,  three,  or  more  VflriaUotu 
notes,  so  that  that  note  is  always  retained  upon  wtiich  the  variation  is  made,  making  it  the  first  note  of  ihe 
division,  and  then  proceeding  to  make  two,  three,  or  more  notes  upon  it  without  changing  the  air,  that  is,  the 
melody  or  harmony  of  the  note  upon  which  the  variation  is  made* 
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Variation  may  take  place  either  in  the  bass  or  treble,  but  it  should  not  be  carried  to  eiceas  in  the  baaa,  eapedallj 
in  vocal  Music ;  and  the  ear,  moreover,  does  not  so  well  distinguish  and  separate  quick  progreasiops  in  low  tones. ' 
We  subjoin  an  example  of  variation  in  the  bass. 
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Discords,  as  passing  notes,  may  be  used  in  several  ways ;  we  shall  however  only  mention  two  olhen  in  addflSoa 
to  those  already  g^ven,  one  of  which  is  called  anticipation  and  the  other  poMtpotition,  but  they  are  both  more  oo»- 
mouly  known  by  the  name  oi  driving  notet.  They  may  be  used  both  ascending  and  desoendingy  and  in  the  treble 
as  well  as  the  bass. 

If  a  note  be  brought  upon  the  unaccented  part  of  a  bar  in  such  a  manner  that  it  has  not  yet  obtained  its  ligiit 
harmony,  but  by  keeping  on  it  will  acquire  it  upon  the  succeeding  accented  part  of  the  bar»  the  other  note  moving 
to  give  it  the  harmony,  it  is  called  anticipatioru  It  ia  used  in  ascending  a»  well  as  descending^,  and  as  we  bavr 
observed,  in  either  part.  In  ascending,  rising  takes  place  when  the  part  anticipating  rises  one  degree  to  make  a 
discord  in  the  unaccented  part  of  the  Imr,  the  note  keeping  on  becomes  a  concord  in  Uie  nest  accented  part  by  the 
motkm  of  the  other  part  Hence  if  the  treble  anticipates  a  fourth  on  the  unaccented  part»  the  fourth  bcoomcs  a 
third  on  the  succeeding  accented  part  of  the  bar  if  the  bass  ascend  a  degree,  or  an  eighth,  if  the  baaa  descend  a 
Mh,  and  a  sixth  if  the  bass  descend  a  third.  So  when  the  treble  anticipates  a  seventh  H  becomes  a  sixth  if  the 
bass  ascend  one  degree,  or  a  third  if  the  bass  fall  a  fourth.  When  the  treble  antidpates  a  second,  it  becomes  a 
fifth  by  the  bass  rising  a  fifth  or  ftdling  a  fourth. 


When  the  bass  anticipates  in  ascending  to  a  second,  the  second  keeping  on  becomes  a  third  by  the  treble  1 
ing  one  degree,  or  it  becomes  a  fifth  by  the  treble  &lling  a  fifth.  ^^^ 
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Whenanciicipution  is  used  iti  descent,  the  i>art  which  anlicipales  falls  one  degree  (o  a  discord  in  au  yiiuccented      M*«ic. 
part  of  a  bar,  and  that  holding'  on  becomes  a  concord  In  the  succeeding  accented  part  by  (he  other  purt  inovin"'.  ^-^^/^-^ 
Thus,  suppose  the  upper  jmrt  to  anticipate,  by  descent,  one  degree  lo  a  second,  ihat  second  becomes  a  third  by  the 
bass  desceiichn^  one  degree,  or  a  uttison  by  the  ascent  of  the  bass  one  degree. 
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If  by  descent  one  degree  the  bass  anticipates  to  a  fourth,  the  fourth  becomes  a  third  by  the  treble  falling  one 
degree.     If  by  descending  one  degree  to  a  seventh  the  bass  anticipate,  the  seventh  becomes  a  sixth  by  the  descent 

of  the  treble  one  degree. 
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Though  there  be  many  other  ways  in  which  anticipation  may  be  effected,  both  ascending  and  descending,  we  do 
not  think  it  necessary  to  give  any  more  examples.  The  student  by  practice  on  the  discords  cajiiiot  fait  of  finding 
Ihem  out  and  using  them,  if  what  has  been  premised  be  well  understood* 

If  we  place  a  discord  on  the  accented  part  of  the  bar.  and  it  he  followed  by  a  concord  on  the  next  accented  part,  Postpoti-' 
such  position  of  the  discord,  without  that  preparation  and  resokilion  which  the  laws  of  harmony  require,  is  called  *i^' 
postpo^ilion  or  retardation  of  the  harmony.     It  is  efJected  in  the  upper  part  when  a  discord  taken  on  the  accented 
part  becomes  a  concord  on  the  succeeding  unaccented  part  by  rising  one  degree,  the  note  in  tlie  bass  keeping  on. 
A  second  thus  becomes  a  third. 
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It  takes  place  in  the  bass  when  that  having  a  third  on  it  in  the  unaccented  part  of  the  bar  and  holding  on  the 
treble  has  a  fourth  as  a  discord  upon  it  in  the  following  accented  part  of  the  bar,  which,  by  the  ascent  of  the  bass 
one  degree  whilst  the  treble  keeps  on,  afterwards  t}ecomes  a  third. 
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In  descending,  postporition  tbices  place  when  the  dhnord  on  the  accented  part  ef  the  har  is  made  a  eoncord  on  | 
the  ibilowing  unaccented  part,  the  bass  holding  on  and  the  treble  descending  one  degaee.  Thus  a  Ibuith  becomes  v^ 
a  third. 
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A  cadence  may  be  defined  as  the  conclusion  of  a  strain, 
or  of  the  parts  of  it  in  places  of  the  composition  dividing 
it  as  it  were  into  so  many  clauses  or  periods.  It  is  in 
short,  as  the  term  expresses,  the  fall  or  conclusion  of  a 
series  of  harmony  which  the  ear  seems  naturally  to  ex- 
pect as  its  terminatien. 

There  are  two  sorts  of  cadences  perfect  or  Jinal^  and 
imperfect  or  middle.  To  make  the  ibrmer  three  differ- 
ent modes  may  be  adopted.  We  shall  commence  by  ex- 
amples in  two  parts  only,  in  which  the  cadences  should 
always  end  in  the  unison.  It  is  effected  by  a  minor  third 
in  the  penultimate  note,  which  afterwards  falls  a  whole 
tone  or  semitone  major  to  the  unison,  the  last  sole  of 
the  cadence.  If  it  descend  a  whole  tone,  it  is  necessary 
that  the  under  part  should  rise  a  semitone  major  to 
meet  it  in  the  unison.  But  when  the  minor  third  in  the 
upper  part  falls  only  a  major  semitone-major  to  the 
cadence  note,  the  ba«  rises  a  whole  tone  to  meet  it  ia 
the  unison.  The  semitone  major  may  be  natural  or 
accidental  by  means  of  a  sharp  or  flat  The  following 
18  a  cadence  in  two  parts  in  the  key  of  C  in  the  unison. 


Here  the  second,  which  is  a  prepared  discord,  appears 
upon  the  antepenultimate  note,  and  is  resolved  by  a 
minor  third  Hpon  the  last  note  but  one,  upon  which  the 
upper  part  falls  a  whole  tone,  the  bass  at  the  same  time 
ascending  a  semitone  major,  whereby  the  cadence  is 
completed. 

The  next  example  is  in  the  unison  o»  E, 
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in  which  the  difference  between  it  and  the  preceding 
example  arises  from  the  upper  part  descending  a  semi- 
tone major,  while  the  lower  part  ascends  a  whole  tone 
to  the  unison.  This  turning  the  cadence  in  E  differs, 
moreover,  from  that  of  the  other  keys,  inasmnch  as  the 
whole  tone  takes  the  place  of  the  semitone,  and  the 
semitone  that  of  the  whole  tone  in  the  others. 


The  remaining  perfect  cadence  in  two  parts,  is  in  thi 
octave  or  eighth,  and  is  best  by  contrary  motion  and  n 
gradual  as  may  be.  lu  this  the  penultimate  must  be  i 
major  sixth,  namely,  the  note  in  the  upper  part  w\uA 
ascends  to  the  final  or  cadence  note  by  a  whole  tone  or 
semitone  major.  When  tlie  upper  part  rises  a  whale 
tone»  the  bass  descends  a  aemitoiie  major.  If,  however, 
it  ascends  a  semitone  major,  the  ban  descends  a  fid! 
tone,  in  order  that  the  two  parts  may  close  the  cadenoeii 
the  eighth.     Thus, 


There  are,  however,  two  ways  of  making  a  cadence  ea 
the  eighth,  wheicof  that  whidi  is  above  given  is  the  heiC 
if  two  parts  only  be  employed.  The  example  Aamn 
that  the  seventh  here,  after  preparation^  is  elnMk  en  the 
antepenultimate  and  resolved  into  a  major  sixth  in  the 
fcUowing  note,  upon  which  the  upper  part  riseta  msjor 
eemitone,  the  bass  deaeeodinga  whole  tone,  which  teavce 
the  parts  an  octaire  apart  and  cknies  the  eadeace.  The 
next  example  of  the  cadenee  is  on  the  eighth  ia  Bin  two 
parts,  and  as  foikms : 


It  is  only  necessary  to  remark  upon  tliis  cadence  k  ea 
that  in  the  unison,  that  it  is  in  the  key  of  £,  and  we  hHt 
a  semitone  where  the  other  keys  have  a  whole  tone,  end 
the  whole  tone  where  they  have  a  semitone.  The  re- 
maining method  of  taking  the  cadence  on  the  eighth, 
which  in  truth  is  similar  to  the  cadence  in  the  unisen,  ii 
as  follows  : 
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in   which,  contpariDg  it  wUh  that  cadence,  it  diifers  only  in  the  parii  htmg  m  lentil  insltad   of  a  third     Untk, 
apart  ^^*v^*- 

We  now  subjoin  thfiec  cadences  in  C  and  two  in  E,  in  which  they  are  exhibited  with  the  best  harmony  oa  the 
last  note  of  the  cadence^ 
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The  mode  of  makinp:  theae  in  four  parts  and  accompanying  the  discords  in  them,  has  been  already  laid  down. 
The  first  of  the  above  cadences  is  ftoratiifnes  called  the  grand  cadenee.  It  closes  in  the  nnison  or  eig'hth*  and 
ditTers  from  the  other,  inasmuch  as  Ihe  lust  note  but  one  must  be  a  major  third,  which  then  rises  a  major  «emi- 
tone,  whilst  the  bass  falls  afiftli  orrises  a  fourth  to  the  cadence  note.  If  the  bass  rise  a  fonrth,  it  is  a  cadence  in 
the  niiison,  if  it  fall  a  fifth,  it  is  a  cadence  on  the  eighth.  It  should  not  be  a^ed  in  two  parts  because  of  the  skip 
to  the  last  note  in  the  bass,  which  is  better  where  there  are  more  parts.  These  cadences  in  the  unison  and  the 
elgfhth  seemin^^to  answer  (o  ilie  full  stop  in  writing,  appear  thence  to  have  acquired  the  name  of  final  cadences. 

The  imperfect,  or  middle  cadences,  are  so  called  from  their  beings  used  in  the  middle  ofa  strain  where  it  is  not  the 
composer's  intention  to  ck>se  it  finally.  The  fullest  of  them  ison  the  fifth,  seeming  to  answer  not  only  to  the  colon 
and  semicolon  in  writing,  but  also  to  notes  of  admiration  and  interrog^ation ;  when  seeinins^  to  denote  tire  latter, 
the  upper  part  rises  to  the  cadence  note,  which  is  a  fifth.  A  roelaucboly  OLpressIon  is  produced  by  its  rising',  and 
the  contrary  by  its  falling- to  the  cadence. 
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The  next  in  order  as  to  excellence  are  middle  cadences  in  the  major  third  or  minor  sixth;  they  are  a  species  of 
weaker  interrogation  when  the  upper  part  rises  to  the  cadence.  They  both  rise  and  fail  to  the  last  note  oi^  the 
cadence. 
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MiiiSel         The  middle,  or  imperfect  cadences,  which  are  considered  the  worst,  are  thdse  in  a  minor  third  or  major  sixth. 
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In  all  cadences,  perfect  as  well  as  imperfect,  if  the  words  or  sequence  of  a  particular  movement  require  it,  tbey 
may  he  divided  and  subdivided  in  the  part  occupying  the  syncopation  or  ligature  of  the  cadence,  which  may  take 
place  in  any  part  of  the  composition,  as  may  be  seen  by  the  examples. 
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Syncopation  in  thelower  part. 


H-y 


jOt 


-f^ 


m=mz 


it 


321 


m 


33: 


xs: 


+-+ 


iTf-rt^~ 


JCL 


I 


A  cadence  is  avoided  when,  after  having  prepared  and  resolved  the  discords  preceding  it,  we  go  to  some  other 
note  than  that  on  which  it  ought  to  conclude  and  thus  break  it  off,  and  it  is  then  called  the  Jlying^  enoiding,  or 
deceptive  cadence. 
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The  reader,  we  presume,  will  be  able,  from  what  has  been  already  given,  to  form  examples  for  his  own  study;  we 
shall  therefore  leave  this  part  of  the  subject  to  proceed  to  the  following  important  section. 

When  in  the  course  of  a  melody  the  key  note  is  changed  and  the  original  scale  altered  by  the  introduction  of 
either  a  sharp  or  a  flat,  such  change  is  called  modulalion.  More  properly  speaking*  it  is  the  method  of  keeping  ia 
and  using  the  principal  key ;  but  it  is  more  generally  received  in  the  sense  of  the  definition  we  have  g^iven.  As  th^ 
key  is  the  result  of  harmony,  from  that  harmony  also  arise  the  laws  of  modulation.  These  are  simple  enough  io 
their  nature,  but  difficult  to  follow.  They  are,  if  you  desire  to  keep  in  the  key,  first,  to  use  all  the  different  sounds 
of  the  scale  as  much  as  possible,  uniting  them  in  a  good  melody,  and  dwelling  principally  on  those  which  carry  the 
essential  chords.  Or  in  other  words,  the  chords  of  seventh  and  key  notes  will  be  frequently  wanted,  but  in  dif- 
ferent forms  and  by  varied  methods  in  order  to  avoid  a  monotonous  effect.  Secondly.  To  take  cadences  or  pauses  on 
these  two  chords  only,  or  at  furthest  on  that  of  the  fourth  of  the  key.  Thirdly.  Never  to  alter  the  scale,  because  if 
a  sharp  or  flat  is  introduced  which  does  not  originally  belong  to  it,  or  one  is  taken  from  it,  the  key  is  then  quitted. 

In  order  to  pass  from  one  key  to  another,  it  is  necessary  to  consider  the  analogy  or  relation  between  the  two 
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keys»  and  llic  chords  common  to  both.  I^uvirtrr  first,  for  instance,  a  major  key,  whether  we  cowsirler  the  fil\fi  Muuic 
aod  key  note  as  having'  llie  simplest  relations  to  earh  oilier  after  the  octave,  or  whether  we  consider  it  t\s,  the  ^*— ^v^"*^ 
first  miiong  those  somids  that  are  heard  in  the  vibration  of  string;3  when  struck,  we  shall  always  find  that  the  fifVh 
is  the  chord  upon  which  a  modnhition  most  relative  to  the  key  note  may  he  fixed.  This  fifth,  which  was  a  com- 
ponent part  of  the  perfect  chord  of  the  first  key  note,  is  also  to  be  round  in  its  own  chord,  of  which  indet'd  it  is 
the  fundamental  Moreover,  carrying  besides  the  key  note  a  perfect  chord  major,  the  two  differ  only  by  the 
discord,  which  from  the  key  note  passingf  to  Ihe  fifth  is  the  added  sixth,  ami  from  the  dominant  repassing  to  the 
key  note  is  the  seventh*  But  these  two  chords  marked  by  the  diseor<l  which  belongs  to  each  will  make  of  the 
sounds  whereof  they  are  composed,  if  ranged  in  order,  llie  octave  or  diatonic  scale  which  determines  the  key. 
This  scale  of  the  key,  if  marked  with  a  single  sharp,  forms  also  the  scale  of  the  filth  of  tlie  key ;  thus  showing-  the 
unalcgy  existing:  between  the  two  keys,  and  allnrding^  the  facility  of  passing  from  one  key  to  another  by  a  sing^le 
alteration.  The  fifth  of  the  key  is  therefore,  alter  the  key  itself,  the  first  in  the  oitier  of  modulalion.  The  same 
simple  relation  that  exists  between  the  key  itself  and  the  fifth  of  that  key,  exists  also  between  the  key  note  ami  tlic 
fourth  above  or  fifth  below  the  key,  for  the  fifth  whieh  the  one  makes  above  the  key  note  the  other  makes  below  it; 
and  this  takes  place  by  inversion  only^  inasmuch  as  it  beeomes  the  fourth  again  by  placing  the  key  note  below  it; 
hence  the  gradation  of  these  affinities,  for  in  ihia  sense  the  fourth,  whose  ratio  is  3  :  4,  immediately  follows  the 
fifth,  whose  ratio  is  2:3.  Now,  though  tlie  note  of  the  fourth  does  not  enter  into  the  perfect  chord  of  the  key 
note,  the  key  note  enters  into  the  perfect  chord  of  the  fourth  ;  for  takinfj^  the  key  of  C,  its  perfect  chord 
will  be  C  EG»  and  that  of  its  fourth  would  be  F  A  C.  Thus  the  C  in  botii  makes  the  affinity  or  relation  between 
them,  and  the  two  other  notes  of  this  new  chord  are  precisely  the  two  sounds  in  the  case  of  the  fifth  above  men- 
tioned. Neither  is  it  necessary  to  alter  the  notes  of  lliis  new  key,  except  that  of  the  fifth  first  mentioned,, 
they  are  w  ilh  one  exception  the  same  in  both,  for  by  only  adding  a  flat  to  the  B  the  notes  in  the  key  of  C  will 
serve  for  that  of  F.  Thus  the  foyrlh  has  as  strong  an  affinity  to  the  key  note  and  its  perfect  chord,  as  the  fifth  itself. 
And  we  may  here  further  remark,  that  after  liaving  used  the  first  modvdation,  in  order  lo  go  from  the  principal  key 
to  that  of  the  fifth,  we  are  obliged  to  employ  the  second  to  get  back  U*  the  principal  key ;  for  as  G  is  the  fifth  of 
C,  so  is  C  Ihe  fourth  of  the  key  of  G.  So  that  the  modulations  are  dependent  naturally  on  each  other.  The 
third  note,  which  is  formed  in  the  perfect  chord  of  the  key  note,  is  that  of  the  t!iird,  and  afler  those  named  it  is  in 
the  simplest  ralio»  thus,  ^,  J,  J.  Here,  then,  a  new  modulation  presents  itst^lf  to  us,  and  so  much  the  more  allied 
lo  it  from  two  of  the  notes  of  the  chord  of  the  key  being  also  found  in  the  chord  of  E,  with  the  minor  third  for 
that  of  C,  is  C  E  G,  and  that  of  E,  is  E  G  B,  in  which  we  have  E  and  G  common  lo  both.  This  transition 
appears,  however,  somewhat  more  irrelative;  from  the  number  of  notes  it  becomes  necessary  lo  alter  even  in  the 
key  of  E  minor,  which  is  in  the  nearer  alliance  with  it ;  for  though  in  descending  there  be  only  the  F  lo  sharpen, 
yet  in  ascending  there  are  two  other  notes  affected,  namely,  the  C  and  the  D>  which  is  the  seventh  of  the  key. 
Thus  the  relation  is  considerably  lessened  by  the  alteration  of  so  many  notes. 

If  we  invert  the  third  as  we  just  now  did  with  the  fifth,  and  take  it  a  third  below  the  key  note,  which  is  the 
same  as  the  sixth  A,  we  thereon  obtain  a  modulation  bearing  a  much  stronger  analogy  to  the  key  itself  than  that 
of  E  ;  for  the  perfect  chord  of  this  sixth  being  AC  E,  we  find  in  it,  as  in  the  chord  of  the  third,  two  notes  which 
belong  also  lo  the  perfect  chord  of  Ihe  key  note,  namely,  C  and  E,  and  the  scale  moreover  of  this  new  key  being, 
at  least  in  descending,  exactly  the  same  as  in  Ihe  key  of  C,  the  principal  key,  and  it  being  necessary  lo  alter  two 
notes  only  in  ascending,  it  follows  that  a  modulation  into  the  sixth  of  the  key  is  preferable  lo  one  into  the  third  of 
Ihe  key ;  and  the  more  so  as  the  principal  key  note  enters  into  the  perfect  chord  of  the  key  which  seems  to  suit 
betler  to  the  principles  of  motfulation.     After  it  the  key  of  E  may  follow. 

Thus  then  wc  have  four  keys,  E,  F,  G,  and  A,  into  each  of  which  we  may  modulate  in  leaving  the  major  key 
of  C.  There  remain  ihuse  of  D  and  B,  ttie  two  harmonies  of  Ihe  fifth.  This  last  is  the  sharp  seventh,  and  can- 
not, at  least  at  once,  becotne  a  new  key  by  good  modulation,  its  harmony  being  so  far  removed  from  the  principal 
key.  But  in  respect  to  the  other  note  D,  one  may  by  Ihe  progression  of  a  fundamental  bass  modulate  to  its 
minor  key,  but  it  should  not  be  dwelt  upon  more  than  an  instant  or  we  lose  all  impression  of  the  key  of  C,  which 
itself  thus  becomes  altered  ;  or  if  we  do  not  ifmiiediiitely  return  to  Ihe  key  of  C  we  must  pass  to  it  by  other  means, 
in  which  the  student  would  be  likely  to  fall  into  confusion. 

Pursuing  this  analogy,  the  following  will  be  the  order  in  leaving  a  minor  tone.  The  third  first,  then  Ihe 
fifth,  thirdly  the  Iburth,  and  lastly  the  sixth.  The  key  of  each  of  these  accessory  tones  is  determined  by  its  third 
taken  in  the  scale  of  the  principal  key.  Thus,  leaving  the  major  key  ofC  to  modulate  upon  its  third,  the  third  of 
that  key  is  a  minor  one,  because  the  fifth  G  of  the  principal  so  makes  it.  On  the  contrary,  leaving  the  key  of  A 
we  modulate  on  its  third  C  as  in  a  major  key,  because  ihe  fifth  E  of  Ihe  lone  we  have  left  has  the  major  Ihird  upon 
tlie  key  note  of  that  on  which  we  enter. 

These  general  rules  may  be  included  in  the  following  maxim, — That  the  keys  of  the  fifth  and  fourth  of  ihe  key 
are  similar  to  that  of  the  key  itself,  and  that  the  third  and  sixth  are  of  different  nature,  that  is,  bearing  minor 
thirds,  It  is,  however,  to  be  remembered  that  we  may  go  in  Ihe  same  key  from  the  major  lo  the  minor  nu>de  and 
the  converse,  and  that  we  may  change  the  order  from  one  key  to  another  ;  but  in  thus  departing  from  Ihe  natural 
modulation  we  oui^ht  always  to  bear  in  mind  how  we  are  to  get  back,  inasmuch  as  it  is  a  general  rule  that  a  piece 
of  Music  should  finish  in  the  same  key. 

In  the  following  formula,  under  two  examples  will  be  seen  all  the  keys  into  which  we  may  pass  from  the  prin- 
cipal key  ;  ihe  first  gives  Ihe  method  in  kaving  the  major  mode,  Ihe  second  Ihat  of  leaving  the  minor  mode,  each 
note  showing  the  modulation^  and  the  relative  lengths  of  the  notes  in  each  example  indicate  the  relative  suitable 
lithe  for  continuing  in  ihem  according  to  their  relation  lothe  principal  key. 
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Thew  itninedlBte  modaladonft  show  the  method  oTpMnng  by  following  up  the  nileB  into  the  moit  i 
ftnd  of  returning  to  the  fuincipal  key  of  which  we  are  never  to  lose  sight     B«t  it  will  not  he  sufficient  to  1 
Toutes  we  are  to  take  without  knowing  the  way  to  their  entrance. 

On  this  head  we  shall  give  a  sununary  of  the  preoepls.  In  a  given  melody,  in  ecder  to  mtraduoe  the  i 
tion  desired,  it  is  only  necessary  to  hear  the  alterations  it  causes  in  the  notes  of  the  key  left  to  suit  tbev  to  tte 
whereto  we  proceed.  Suppow  we  are  in  C  major,  it  is  only  necessary  to  strike  an  F  sharp  to  indicnte  the  key  d 
the  fifth,  or  a  B  flat  to  indicate  that  of  the  fourth.  Then  go  over  the  essential  chord  of  the  key  nto  whkk  ysi 
have  entered,  which,  if  well  selected,  will  give  your  modulation  a  regular  and  pleasing  effeet  In  baimmiy  thcic  ■ 
eonaiderably  more  difficulty,  for  as  it  is  necessary  that  the  change  of  the  key  should  appear  in  all  the  parts  at  the 
sunse  moment,  we  must  keep  our  eyes  on  the  melody  and  harmony  conjointly  in  order  to  avoid  two  diffisreot  moii 
laiions.  Huyghens  has  remarked,  that  the  disallowance  of  consecutive  fiflhs  in  harmony  is  fininded  cm  this  pas* 
ciple.  In  truth,  one  can  scarcely,  in  two  parts,  introduce  consecutive  fiflhs  witiioat  finding  tkai  he  has  km 
modulating  in  two  different  keys. 

To  introiduce  a  key  there  are  many  who  say  it  is  sufficient  to  give  the  perfect  chord  of  that  key,  and  that  ha 
indispeasable  to  it;  but  it  is  clear  that  the  key  can  only  be  determined  by  the  sharp  seventh  or  the  fifth,  wlstk 
must  be  heard  in  proceeding  to  the  new  modulation.  A  good  rule  seems  to  be  that  the  seventh  stenld  tkinsp  h 
prepared  in  H,  at  all  events  the  first  time  it  is  heard  ;  but  in  all  the  allowable  modulations  this  nile  is  not  ahn^ 
practicable,  and  we  always  shall  find  the  modulation  good  if  the  fundameatal  bass  proceeds  by  oonsonant  inHwsH 
if  we  keep  that  harmonic  tie  which  in  a  chord  preserves  one  or  more  of  the  notes  used  in  that  pncmdmg^  if  as 
regard  the  analogy  or  relation  between  the  keys,  and  if  we  avoid  false  relations.  Composers,  moieasai^hyl 
down  as  a  rule  not  to  change  the  key,  except  afier  a  perfiect  cadence,  but  this  is  rarely  attended  to. 

All  the  methods  of  passing  from  one  key  to  another,  are  five  for  the  major  and  four  for  the  minqr  keys  :  jtm§ 
other  be  used  than  is  Indies^  in  the  subjoined  diagcsm,  unless  it  be  an  enharmonic  modubitian  at  cnnot  lii 
considered  gosd.  7  7  7  T 
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Leaving  the  minor  key  of  A. 

We  shall  close  this  section  by  presenting  to  our  readers  a  Table  showing  the  mode  in  which  a  modulation  from 
the  keys  of  C  major  and  C  minor  may  be  taken  to  every  other  key  in  the  scale,  which  by  transposition  may  be 
made  available  in  proceeding  from  any  keys  whatever  to  any  other  sought,  and  in  four  parts. 


C  major  to  C  $  major.  To  D  major. 


To  E  b  miyor. 


MAJOR. 
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To  C  major. 


To  C  ^  major. 


To  D  major. 


ToEbmiJor. 


Fuguee, 
canom, 
and  iinita> 
tions. 


By  the  transposition  of  the  above  Table  into  all  the  different  keys  it  is  clear  that  we  shall  obtain  its  convene; 
those,  however,  who  wish  to  save  themselves  that  labour  may  consult  the  authority  we  hfive  above  ued, 
namely,  The  Art  of  Musical  Modvlation  digested  in  twelve  Tables,  by  Philip  Joseph  Frick  ;  who  at  one  period 
of  his  life  was  orgunist  at  the  Court  of  the  Margrave  of  Baden,  and  died  in  England  in  1798,  bavii^iwen 
also  author  of  a  Treatise  on  Thorough  Bass,  published  in  1786,  which  it  has  not  been  our  good  fortone  to  have 
seen. 

Fugue,  as  well  as  imitation,  consists  in  a  certain  repetition  of  the  melody  in  the  diflerent  parts  or  their  follow- 
ing each  other  at  intervals  of  time,  each  repeating  what  the  first  had  performed  according  to  certain  rules.  The 
part  which  leads  is  called  the  guide,  and  that  which  repeats  it  the  answer.  The  latter  always  proceeding  by  the 
same  species  of  intervals,  or  in  other  words,  the  relative  situations  of  the  tones  and  semitones  standing  in  the  same 
order  in  one  part  as  they  do  in  the  other.  Of  imitation,  as  it  requires  no  particular  skill,  we  shall  merely  observe 
that  it  consists  in  a  certain  continuance  of  the  melody  in  atiy  of  the  parts  repeated  at  pleasure,  and  without  veiy 
great  regularity;  and  that  it  is  only  in  the  repetition  of  this  melody  that  it  resembles  fugue. 

In  writing  fugues  the  following  are  the  principal  rules  tu  be  attended  to:  First.  The  key  note  and  its  fiAbftr 
the  first  and  last  notes  of  the  fugue  are  preferable  to  any  other,  especially  if  you  are  not  thoroughly  master  of  the 
mode  of  proceeding  with  them.  The  melody  in  this  case  is  to  be  contained  within  the  octave  to  the  key.  If  it 
exceed  those  bounds,  such  as  are  above  or  below  the  octave  are  deemed  the  same  as  those  within  the  octtTe. 
Secondly.  If  one  part  bep^in  or  end  with  the  key  note,  the  other  begins  and  ends  by  the  fifth,  and  so  of  every  other 
note  that  answers  within  the  octave  to  the  key,  and  they  must  be  so  contrived  that  the  notes  between  the  keynote 
and  the  fifth  may  answer  equally  in  each  part,  inasmuch  as  the  agreement  and  regularity  necessary  in  the  aotai 
beginning  and  ending  the  fugue,  should  be  equally  observed  through  the  whole  continuance  of  the  melody 
whereof  the  fugue  is  composed.  Thirdly.  Whereas  in  diatonic  progression,  either  in  ascending  or  descending  from 
the  key  note  to  its  fifth,  and  the  contrary,  there  is  one  note  difference,  you  may  make  one  of  those  two  notes  in 
conjoint  degree  of  that  progression  that  contains  the  greater  number  to  agree  with  the  progression  that  muistbe 
unavoidably  used  wherein  there  is  one  note  less  and  that  in  the  middle  of  the  melody.  Thus,  if  the  melody  of  the 
fugue  proceed  by  descending  from  the  key  note  to  its  fifth,  we  can  therein  only  use  the  sixth  and  seventh  notes; 
but  in  order  to  make  the  same  melody  equal  in  descending  from  the  fiflh  to  the  key  we  can  pass  upon  the  fourth, 
third,  and  second  notes,  so  that  we  choose  one  of  the  three  last  notes  nearest  the  key  note  on  which  the  air  of  the 
fugue  ends,  so  that  the  melody  nearly  approximates  that  first  heard.  Also,  taking  the  progression  containing  the 
greater  number  of  notes,  that  which  contains  the  least  number  must  be  made  to  agree  with  it  rather  towards  the 
end  than  at  the  beginning  of  the  melody.     The  following  examples  will  better  explain  this. 
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Miaie.     melody  or  bass*  in  which  it  is  to  be  observed  that  the  bass  and  other  parts  nearly  follow  the  same  progicssion 
■^■v*"^^  the  first  melody  and  its  answer ;  moreover,  he  bass  will  admit  th^  same  relativii  ehonU  in  cne  as  in  Um 

if  the  imitation  be  oorrecL   Thus  by  the  aid  of  the  bass  and  of  the  other  parts  may  be  fbund  the  means  of  making 
several  fugues  heard  together,  or  of  composuig  another  sort  of  fugue  called  a  canon  whereof  mention  ifftl  be  ~ 
afler  made. 

Thirdly.  Several  basses  may  be  written  to  the  melody  of  a  fugue,  or  the  melody  may  be  written  to  suit  a 
more  than  any  other  part ;  but  this  is  of  no  consequence,  inasmuch  as  by  inverting  the  chords  vanous  basses  nay  be 
composed,  or  a  part  may  serve  as  a  bass  though  the  melody  might  be  more  suitable  to  an  upper  part.  Nothing  is 
more  agreeable  than  alternating  these  different  ways  of  accompanying  a  treble  or  bass,  more  especially  in  a  fagfot 
where  variety  is  only  discernible  in  the  accompanying  parts.  And  when  we  said  that  the  bass  of  a  fugue  might 
always  be  nearly  the  same,  it  was  to  give  the  most  perfect  idea  of  the  mode  in  which  the  melody  of  a  fugue  ought 
to  be  imitated,  the  similarity  of  the  chords  being  of  itself  a  sufficient  proof  of  it 

Fourthly.  To  ascertain  the  choice  to  be  made  of  notes  within  the  compass  from  the  key  note  to  its  (iflh  ascending 
and  from  that  to  the  other  descending,  we  must  ever  be  mindful  of  the  key  note  and  its  (iflh  which  are  usually  the 
boundaries  of  the  melody  of  a  fugue,  but  we  are  not  to  be  so  restricted  as  to  prevent  us  from  making  the  interfah 
of  the  answer  conformable  to  those  of  the  fugue  inverted,  especially  in  the  middle  of  the  air.  Thus,  having  the 
interval  of  a  third,  fourth,  fifth,  sixth,  or  seventh  in  the  middle  of  the  first  melody,  the  like  should  come  in  the 
same  part  of  the  melody  that  answers  the  first  and  so  of  the  others.  This,  however,  is  a  rule  from  which  deviatkio 
may  take  place  in  favour  of  a  diatonic  progression  or  of  the  principal  notes  of  a  key,  keeping  in  view  rather  what 
follows  than  what  precedes,  and  also  the  key  note  and  its  fifth,  which  generally  begin  and  end  the  fugue,  rather 
than  the  similarity  of  intervals  we  have  laid  down.  Hence  the  interval  of  a  fourth  oflen  answers  that  of  a  fifU^ 
and  the  latter  often  answers  the  former.  If,  however,  one  or  more  diatonic  intervals  occur  afler  a  coasoBsat 
internal,  recourse  must  be  had  to  those  places  where  the  key  note  appears,  that  the  diatonic  prog:ressioB  which  ii 
found  from  the  last  consonant  interval  until  the  key  note  be  duly  imitated  in  the  answer  until  the  fifth,  or  if  the 
progression  lead  to  the  fifth  it  must  be  imitated  in  the  answer  towards  the  key  note,  especially  if  a  progressioB  of 
either  sort  and  by  a  cadence,  for  the  final  cadence  of  a  fugue  should  always  be  upon  the  key  note  and  upoa  ib 
fifth.     But  if  the  cadence  do  not  absolutely  end  the  fiigue,  the  fourth  may  be  used  instead  of  the  fifth. 

Fugues  should  seldom  begin  or  end  but  by  the  key  note,  its  fifth,  or  its  third,  the  siith  or  seventh  then  answer- 
ing to  that  third,  as  may  be  seen  in  the  fifih  example  alxive  given.   Thus  by  adhering  to  what  follows  rather  than 
to  that  which  precedes,  and  by  the  similarity  of  the  chords  that  are  to  meet  over  the  bass  employed  to  mekkUei 
which  answer  one  another  iu  fugue,  a  mistake  will  seldom  occur.     We  subjoin  some  examples. 
First  Melody  or  Chiide.  Aniwar.  Fint  Melody  or  Gmde. 
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In  the  above  example  the  continued  bass  shows  that  whatever  bass  you  imagine  to  a  melody  proposed  as  the 
subject,  it  may  always  have  a  similarity  by  carrying  the  same  chords.  In  this  case,  however,  the  fundamental  is 
still  better. 

Fillhly.  The  melody  or  subject  of  a  fugue  should  not  be  composed  of  less  than  half  a  bar ;  if  it  contain  more 
than  four  bars  the  answer  must  begin  in  the  fourth,  but  the  movement  should  be  somewhat  quick  that  so  mudi 
melody  without  harmony  may  be  agreeable. 
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Sixllily.  Any  of  the  parts  may  begin  the  fugue,  but  it  must  naturally  end  upon  the  first  part  of  the  bar  or  measura 
when  divided  into  twro  parls,  and  on  the  thifd  part  of  the  bar  when  divided  into  ft>ur  ports.  If  it  end  in  any  other 
part,  il  is  for  the  sake  of  the  words  or  some  caprice  of  the  composer.  Novelty  alhjvvs  an  occattional  trespass  on 
these  rules  which  are  founded  on  c^ood  taste»  and  the  surpri.se  caused  by  their  violation  can  only  be  plea-^in^  ia 
the  hands  of  a  master  possessed  of  jndg^ment  and  discretion.  Fug-ucs  may  end  also  upon  ot}ier  aote$  than  the  key 
note  and  its  6Uh.     We  here  give  some  examples  in  illustration  of  what  has  been  advanced. 
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Seventhly.  The  melody  of  the  fu^ie  must  be  imitated  as  nearly  as  possible*  The  same  number  of  9emlbreTes» 
minims,  &c.,  contained  in  any  part  of  the  measure  must  he  employed  wherever  the  fugue  is  heard, 

Eighthly.  Each  part  may  be  begun  in  the  unison  or  the  octave  of  the  first  part,  but  the  effect  is  much  more 
striking  and  agreeable  when  the  parts  follow  each  other  at  the  fourth  or  the  fifth.  A  fn^e  may  commence  and 
be  answered  by  any  of  the  parts  throughout  the  composition.  If  the  key  be  changed*  every  note  of  the  fugue  must 
be  relatively  the  same  in  the  new  key  as  to  degrees  as  well  as  to  quantity  and  measure. 

Ninthly.  We  may  wait  until  the  melody  or  subject  of  the  fugue  be  entirely  completed,  each  part  answering  it  afler 
theother^  but  as  sometimes  in  the  middle  of  the  design  each  part  may  be  contrived  to  answer,  the  effect  is  good  if 
nothing  be  changed*     See  the  sixth  example* 

Teuthly.  Much  grace  and  variety  in  the  harmonies  may  be  effected  by  inverrion,  for  having  designed  and  arranged 
the  subject^  it  may  be  inverted  in  snch  a  manner  that  the  subject  which  has  been  heard  ascendiiig  may  be  heard 
descending  and  the  contrary  without  any  other  change,  as  under. 
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Tint  Melody. 


Eleventhly.  Several  fiigoesmay  be  introduced  together  or  after  each  other;  they  should,  however,  be  so  brmigbt 
in  as  not  to  begin  on  the  same  part  of  the  bar,  nor  in  the  same  bar,  especially  for  the  first  time,  ft  is  well  to 
invert  their  progressions,  and  increase  and  diminish  the  value  of  the  notes  as  to  time;  and  if  they  cannot  be  heard 
together  a  part  of  one  may  at  least  be  heard  with  i^art  of  another.     To  this  we  will  add,  that  if  the  student  desire 
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Matie.     to  see  what  can  be  done,  and  that  beautifully,  in  treating  a  fugue  in  every  posgifale 
-^N^^  shape,  and  to  profit  by  it,  the  fugues  of  John  Sebastian  Bach  will  afford  hun  abun- 
dant  opportunity. 

.  The  canon  is  a  species  of  fiigrue,  sometimes  called  a  perpetual  fiig^e.  It  consists  In 
an  air  the  subject  of  which  is  repeated  in  all  the  parts.  The  most  common  are  those 
taken  in  the  unison  or  in  the  octave,  and  they  are  treated  according  to  the  extent  of 
the  voices  or  instruments  employed.  To  compose  this  species  you  make  your  subject 
at  pleasure,  adding  as  many  parts  as  you  think  proper ;  of  these  an  air  is  composed 
with  the  melody  so  contrived  that  one  part  serves  as  a  prolongration  of  the  other. 
AAer  this  the  air  begins  by  one  of  those  parts,  and  this  is  immediately  followed  by 
another  at  the  time  the  first  subject  is  ended.  Thus  each  part  following  the  other 
when  the  first  is  concluded,  it  recommences,  still  followed  by  the  others  as  at  first, 
care  being  taken  that  each  part  began  at  its  proper  place.  If  one  of  the  subjects 
contained  in  each  of  the  five  parts  in  the  margin  were  selected,  the  others  might  be 
easily  added,  and  thence  an  entire  air  made  wherein  all  the  difficulty  of  this  canon 
consists,  namely,  in  the  air. 

The  melody  of  the  five  parts  is  very  obvious  in  the  canon  below,  which  is  founded 
on  the  bar  at  the  side  hereof,  some  notes  are  added  merely  for  the  sake  of  the  air ; 
and  it  must  be  observed  that  the  parts  begin  the  air  after  each  other  when  the  pre- 
ceding one  is  at  the  mark  'q( 

'c/      ' 
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This  perpetual  fugue  may  be  taken  up  at  the  fifth  and  at  the  fourth ;  when  this  is  done  the  whole  of  the  melody 
must  be  arranged  and  accidental  sharps  and  flats,  as  requisite,  added  to  those  notes  where  the  use  of  the  naioni 
degrees  would  prevent  the  air  from  being  exactly  similar  without  regarding  the  modulation  but  the  melody  oalyy 
whence  its  difficulty ;  because  each  time  that  a  part  takes  up  the  fiigue  it  must  enter  a  new  key,  as  the  fifth  if  tlie 
part  takes  up  at  the  fifth,  or  the  fourth  if  taken  up  at  the  fourth.  Whereas  in  the  canon  above  g^ven  the  parts  are 
unlimited  in  number,  so  in  that  whereof  we  have  just  been  speaking  they  do  not  exceed  four  parts*  We  shall  here 
place  before  the  reader  the  finest  specimen  now  extant  of  this  kind  of  Music,  which  Callcott  says  **  will  ever 
remain  a  lasting  ornament  to  the  taste  and  science  of  the  Country  in  which  it  was  produced ;"  to  which  we  will 
add,  that  we  do  not  believe  there  is  any  composition  whatever  that  has  been  so  often  perfonned  since  it  was 
written. 
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We  shall  conclude  this  part  with  the  words  of  the  admirable  Hooker,  who  in  the  Vth  Book  of  his  Ecclesiastical 
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Poliiif  says  ''  Toncliing  MusicaU  harmony^  whether  by  instrument  or  by  voyce,  it  being  but  of  high  and  low  tn  Muik. 
Bounds  a  due  propurt  ton  able  disposition,  such  notwithstanding  is  the  force  thereof,  and  so  pleasing  etfects  it  hath  ^^^/^*^ 
in  that  very  part  of  Man  which  is  most  divine,  that  sonne  have  beene  thereby  itiduoed  to  thinke  that  the  soule  itself 
by  Nature  is,  or  hath  in  it  harmony.  A  thing  which  delightelh  all  ages  and  beseemeth  all  states  ;  a  thing  as  season* 
able  in  grhk  as  in  joy  ;  as  decent  being  added  irnto  actions  of  greatest  waighl^  and  solemnitie,  as  bekig  used 
when  men  mos^t  sequester  themselves  from  action.  The  reason  hereof  is  an  admirable  iaciUtie  which  Muslckehath 
toexpresse  and  represent  to  the  mind,  more  inwardly  than  any  other  sensible  meane,  the  very  standings  rising,  and 
falling,  the  very  steps  and  inflections  every  way,  the  turnes  and  varieties  of  all  passions  whereunto  the  minde  is 
subject :  yea  so  to  imitate  them,  that  whether  it  resemble  unto  us  the  same  state  wherein  our  mindes  alreadie  are» 
or  a  cleane  contrary,  wee  are  not  more  contentedly  by  the  one  confirmed  than  changed  and  led  away  by  the  other. 
In  harmony  the  very  image  and  character  eucn  of  Vertue  and  Vice  is  perceived,  the  mind  delighted  with  their 
resemblances,  and  brought,  by  having  them  often  ittrated,  into  a  loue  of  the  things  themselves.  For  which  causa 
there  is  nothing  more  contagious  and  pestilent  then  some  kindef»  of  harmonies  then  some  nothing  more  strong  and 
potent  unto  good.  And  that  there  is  such  a  diflerence  of  one  kinde  from  another,  we  neede  no  proof  but  our 
owne  experience,  inasmuch  as  wee  are  at  the  heiiring  of  some  more  inclined  unto  sorrow  and  heavinesse ;  of  some 
more  mollified  and  softened  in  mimle  ;  one  kinde  apter  to  stay  and  settle  us,  another  to  move  and  stirreour  affec- 
tions; there  is  that  draweth  to  a  miirvellous  grave  and  sober  mediocrilie  \  there  is  also  that  carryelh  as  it  were 
into  extasies,  filling  the  minde  with  an  heavenly  joy  and  for  the  time  in  a  manner  severing  it  from  the  body.  So 
that  although  we  lay  altogether  aside  the  consideration  of  diltie  or  matter,  the  very  harmony  of  sounds  being 
framed  in  due  sort  and  carryed  from  the  eare  to  the  spirituall  faculties  of  our  soules^  is  by  a  natiue  puissance  and 
cfRcacie  greafly  available  to  bring  lo  a  perfect  temper  whatsoever  is  there  troubled,  apt  as  well  to  quicken  the  spirits 
as  to  allay  that  which  is  loo  eager  ;  soveraigne  against  melancholy  and  despaire,  forcible  to  draw  firrth  teares  of 
devotion,  if  the  minde  be  such  as  can  yeeld  them,  able  both  to  moove  and  to  moderate  all  attections/' 

On  Mttaical  Temperament  and  lite  Compaxs  of  Voices  and  InstrutnentJi  in  an  OrcheHra, 
As  in  our  imperfect  instruments  and  common  notation  of  Music  only  twelve  intervals  of  sound  are  admitted  Tempw*. 
into  the  octave,  and  as  intervah  or  concords,  though  of  the  same  name  as  thirds,  fourths,  &c.,  do  not  consist  of  the  *"^t« 
same  degrees  or  elements,  though  there  may  he  always  the  same  number  of  them,  as  some  fourths  or  filths  are 
perfect  and  others  not,  a  deviation  from  truth  and  nature  is  necessary  to  accommodate  or  mend  the  imperfect  con- 
cords by  transferring  to  them  part  of  the  beauty  of  the  perfect  in  order  to  remedy  the  defect.     The  process  by 
which  they  are  accommodated  or  tempered  is  called  temperament. 

If  a  string  be  stretched  l>etwcen  two  bridges  and  it  be  stopt  iti  the  middle,  and  the  sound  of  half  of  it  be  com- 
pared to  that  of  the  whole^  we  acquire  the  idea  of  the  interval  of  two  sounds  whose  times  of  vibration  ore  in  the 
ratio  of  I  to  2,  and  their  vibrations  are  in  proportion  to  their  lengths,  so  by  other  divisions  of  the  string  we 
acquire  ideas  of  other  different  intervals.     Now  if  the  Musical  string 
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C O  and  its  parts  D  O.  E  0,  F  O,  G  O,  A  O,  BO,  and  CO^ be  in  proportion  to  each  other  as  the  numbers  1,  |,  J, 
i*  h  i'  A*  h  ^*'^'''  several  vibrations  will  exhibit  the  system  of  the  eight  sounds  to  which  Musicians  have  given 
the  names  of  C\  D,  E,  F,  G,  A,  B,  r.  If  we  tune  accurately  four  following  fifths  upon  an  Instrument  or  string, 
as  C,  G,  D,  A,  and  E,  we  shull  find  that  the  last  fifth  E  will  be  a  discordant  major  third  with  the  C  from  which  we 
started,  and,  indeed,  loo  sharp  for  the  ear  lo  bear;  in  short,  it  is  not  the  same  E  produced  as  a  fifth  from  A  which 
we  ought  to  have  as  the  third  of  C,  Let  us  suppose  a  string  long  enough  to  sound  the  interval  from  C  to  E 
as  above,  and  its  subdivisions  into  fifths  be  taken  as  relates  to  the  length  of  the  string,  they  will  stand  as  follows, 
each  being  three  times  the  length  of  the  preceding,  C=l,  G  ^  3,  D  =  y,  A  =  27,  E  :==  81,  which  will 
represent  its  quantity.  Now  the  third  major  E  from  C  in  the  above  diagram  is  ^  of  the  string  CO,  or 
which  is  the  same,  ^  from  C,  or  the  octave  itself  will  be  represented  by  b;  then  we  shall  have  them  going  by 
octaves  each  double  the  preceding,  thus  E  ^  5,  E  =  10,  E  ==  20,  E  =  40,  E  =  80.  But  by  the  first  operation 
we  had  E  ^  Bl,  therefore  tkese  two  E's  are  different  and  their  ratio  is  |^,  tvhich  is  exactly  the  value  of  a  major 
comma*  It  is  manifest  Ihat  by  following  up  this  system  of  ratios  we  may  obtain  those  of  any  intervals  sought. 
If  we  produce  the  progression  of  fifths  to  the  12th  power,  which  will  happen  on  B  sharp,  we  shall  find  that  this 
B  sharp  will  exceed  the  C  wherewith  it  should  be  in  unison,  and  that  it  is  in  the  ratio  lo  it  of  531441  :  524298, 
whicli  is  the  comma  of  Pythagoras^  By  the  preceding  calculation  the  B  sharp  should  have  exceeded  the  C  by 
three  major  commas,  whereas  it  only  exceeds  it  by  the  comma  of  Pythagoras,  The  same  sound  then  E,  which  is 
the  fifth  of  A,  is  to  form  a  third  major  of  C;  it  is  the  division  of  the  overplus  in  the  octave  which  is  to  be  tem» 
pered  in  tuning  an  instrument.  This  is  not  the  place  tor  a  further  investigation  of  the  subject  which  properly 
belongs  to  the  doctrine  of  harmonics,  but  we  thought  the  simple  and  concise  view  we  have  taken  of  it  would  be  accept- 
able to  the  Musician  who  would  not  be  inclined  lo  study  that  doctrine.  The  following  is  a  Table  from  Dr,  Smitli 
of  the  ratios  of  the  different  intervals  which  we  think  useful  to  him* 


Perfect  RatioB, 
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c    ::  16:  15 

:  B  ;:  15  :   8 
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Intervals*  Nomus. 
C  c      Octave. 
Be      Hemitone. 
C  B     VII.  major. 
C  D     Tone  maj(»r. 


Mark. 
VIIL 
H  or  2nd. 
VII. 
T  or  IL 


Hlemetiti. 
3  T  +  2  £  +  2  H. 

3  T  -^  2  <  +  2  H. 


'/70  M  u  s  I  a 


Tth. 

S  T+  8  <  +  8  H 

3id. 

T+H. 

VI. 

8T  +  SI4-H. 

III. 

T  +  t 

6tb. 

8  T  +  <  +  8  H. 

4tii. 

T4-<  +  H. 

8  T  +  <  -f-  H. 

V. 

IV. 

ST  +  «. 

5th. 

L 
c 

T  -f  <  +  S  U. 

T  — fc 

'N« 

^^■v— ^  Dl  c    i:    16:    ft    De    7th  minor. 

A:e::      6;5Ae8d  minor. 

C  :  A  ::      &  :    8    C  A    VI.  major. 

C  :  S  ::      6:    4    CE    III.  major. 

£  :  «    ::      S:    6    Ee     6th  minor. 

G  :  e    ::      4:    S    Go     4thmioar. 

C  :  G  ::      S:    8    CG    V.  migor. 

F  :   B  ::    45:3S    FB    IV.miuor. 

B  :  /   ::    64  :45     B/     5th  minor. 

D:    £  ::    10 :    9    DE    Tona  minor. 
81 :  80  Comma. 

Tuning  the  Tha  mode  of  toning^  the  organ  aa  rceommended  by  Mr.  Flight,  a  very  aldlftil  maker  of  the  fioatniBaeiit,  h  U 
orR^n.  divide  the  comma,  or  rather  to  distribnte  it  over  the  instrument,  instead  of  taking  a  aeriea  of  perfect  Mki,  to 
make  each  sufficiently  flat  to  meet  the  error  in  the  pitch  of  E,  thus  in  the  four  fifths  each  would  loaa  a  qwatii  of  a 
comma  and  the  major  third  will  be  perfect.  From  this  E  a  similar  set  of  fifths  tnnes  B,  E  skan,  C  ahwp^  and  9 
sharp,  which  last  vrill  then  be  a  perfect  third  to  E.  Then  going  back  to  C,  we  mtifl  tone  the  F  below,  a  qaartw 
of  a  comma  too  sharp  to  make  C  flat  as  a  fifth  in  respect  of  F,  and  proceeding  then  to  tune  B  fiat  amd  E  isil  ia  a 
similar  manner,  the  scale  will  be  tuned  by  the  common  tempeiBment  This  method  Icavea  fhe  najor  thMs  aad 
minor  sixths  perfect  in  scales  not  having  more  than  three  sharps  or  two  fiats  in  the  signaturea.  Beyond  thai  Iht 
major  thirds  and  minor  sixths  are  harsh.  So  the  minor  thirds  within  those  linlits  are  too  flat  and  tfaie  major  sixlht 
too  sharp  by  a  quarter  of  a  comma,  and  the  fourths  equally  too  sharp.  G  sharp  when  standing  for  A  flat  ca- 
cepted.  Those  intervals  which  are  changed,  by  diesis,  an  interval  less  than  a  comma,  ha^  leceired  lite  nameef 
tDotf  intervaU,  from  the  howling  sort  of  noise  produced  by  their  beats,  and  that  between  G  sharp  and  E  flat  is  calkd 
the  great  wolf. 
Piaaa^Miti  The  piauo-forte  is  generally  tuned  by  dividing  the  scale  as  nearly  as  auy  ba  into  twalva  eqoal  aemilonea  To 
accomplish  which  the  fifths  are  kept  sharper  than  in  the  above  temperament,  being  flattened  not  moie  thai  the 
eleventh  part  of  a  comma.  Thua  the  wolv«a  disappear,  but  the  thirds,  and  major  md  minor  ai&tha  an  toohanii 
for  the  organ. 
^  ^  Notwithstauding  the  geneial  reception  of  temperamant  as  we  have  above  explained  it,  there  are  thooa  who  do  aai 

™^^*  admit  its  rules,  and  when  we  find  so  learned  and  celebrated  a  Writer  as  De  Momigay  among  tham^  we  ooafiess  ow- 
selves  somewhat  puziled.  We  shall  give  his  view  of  it.  He  says,  because  by  four  consecutive  fifths  or  twelfths 
C  1,  G  8,  D  9,  A  27.  £  81,  a  difierent  £  is  obtained  fiom  that  formed  by  the  octaves  of  the  fifth  and  the  C  ilssl4 
namely,  E  ^,  £  ^,  ^  7\r«  E  ^  £  •^,  persons  have  reasonably  concluded  that  a  temperament  wan  aeoesMiy  la 
bring  these  two  E's  to  the  same  pitch  if  we  wish  them  to  agree.  To  make  them  agree  do  we  make  them  meet  half 
way  ?  No  !  It  has  been  decided  that  the  £  81  being  the  only  wrong  party  concerned  in  the  aflair  should  be  at 
the  whole  expense  of  making  good  the  damage,  by  submitting  to  the  £80,  which  is  not  to  be  moved.    Where 

then  is  the  temperament?    It  is  in  the  diminution  of  each  of  the  four  fifths  j  3.  3  9.  ^^^  and  ^^,forthii 

£81  being  not  only  too  high  in  the  fifth  last  Uken  E,  but  equally  so  in  the  other  three  fifths,  all  four  are  to  be 
flattened  not  to  reach  81  but  80  only.     If  the  mathematical  point  be  81,  why  not  let  the  fifths  reach  it  ?    We  Iuts 
just  said  why  it  is  that  81  may  become  8a     Have  nature  and  the  mathematics  two  weights  or  two  measures  heic, 
inasmuch  as  by  one  we  reach  80  and  by  the  other  81  ?     If  these  points  are  both  equally  natural  and  matbematksl 
why  sacrifice  one  to  the  other,  and  why  is  the  justness  of  the  triplicate  progression  sacrificed  to  the  other.     Do  tbcy 
say  that  the  ear,  inexorable  on  the  justness  of  the  octave,  is  iudifi*<irent  with  regard  to  fifths?  because  that  would 
be  saying  that  the  ear  was  a  perfect  judge  of  an  octave,  but  a  partial  one  in  respect  of  a  fifth.      How  do  we  find 
in  the  ear  this  scrupulosity  which  murmurs  at  the  least  defect  in  the  octave  and  relaxes  with  regard  to  the  fifth? 
Has  the  ear  also  two  weights  and  two  measures,  or  is  it  not  clear  in  respect  to  the  octave  ?    It  appears  to  me,  mji 
De  Momigny,  that  if  it  is  a  good  judge  of  one  interval  it  is  not  less  so  of  another,  and  consequently  that  the  fi& 
which  they  call  tempered,  not  to  call  it  false,  is  at  least  a  just  musical  fifth  if  it  be  not  a  just  mathematical  fifth, 
because  it  seems  to  me  absurd  that  Nature  should  contradict  herself  iu  her  most  simple  operations.     One  of  thai 
two  tilings  must  be  true.     Either  that  the  daU  of  the  triplicate  or  subtriplicate  latios  are  not  Musical,  or  that  they 
ought  to  agree  with  those  of  the  duplicate  or  subduplicate  proportion,  if  Nature  ever  intended  thai  they  should 
unite,  without  which  it  is  evident  she  coutradicU  herself.     But  the  triplicate  ratio  giving  81  and  the  duplicate  ntis 
80,  if  these  terms  are  both  of  them  natural  and  mathematical  and  ought  to  reunite  and  beoome  identified  with 
one  another  so  as  to  be  a  true  ocUive,  it  follows  that  the  mathematical  fifth  should  be  too  sharp  or  out  of  its 
true  Musical  proportion,  and  at  the  same  time  that  one  of  these  ratios  cannot  be  exact,  and  can  only  serve  as  sa 
approximation  and  not  as  a  perfect  guide.     Then  to  tell  Musicians  that  they  tune,  sing,  and  play  falae,  when  they 
only  correct  the  anti-Musical  data  of  the  mathematics,  is  unjust  and  unreasonable  towards  them,  inasmuch  aa  they 
cannot  be  wrong  in  subsUtuling  what  is  correct  for  that  which  is  incorrect     If  the  ear  had  not  beca  ooostanUy 
opposed  to  the  sophists,  who  maintain  that  the  daU  of  the  monochord  are  true  as  well  aa  canonical  and  MusicaL 
their  lalse  scale  would  long  smce  have  been  substituted  for  ours.     Is  it  not  strange  that  they  should  allege  our 
scale  to  be  false  because  it  does  not  agree  with  the  daU  of  the  monochord,  when,  on  the  confession  of  the  patioos 
themselves  of  tlie  monochord,  of  all  the  intervals  which  derive  their  proportions  from  the  regulating  string,  it  is  the 
octave  only  which  is  false  in  the  result?    The  smallest  or  elementary  interval  being  the  semitone  and  the  greatest 
the  octave  which  recommences  the  system,  it  is  only  necessary  to  form  the  semitones  and  octaves  Musically  true 
to  tave  the  keys  m  tune  and  proper  for  playing  equally  well  in  every  key.     He  finishes  by  observing,  whatever 
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Ic.     prejndiocs  may  exist,  whetheT  on  the  psrt  of  Bcientiflc  op  op  pPBctieBi  men  mpectin^  tempcpBinetiti  it  is  eeptwii,     If^c. 

^  and  must  be  allowed,  that  every  ratio  which  oversteps  or  Mh  short  of  the  true  octave  is  a  false  ratio,  since  a  trua  ^i^-v^>^ 
octave  is  indispensable  in  Mnsic  whatever  be  the  species  of  degrees  by  which  we  arrive  at  it.  It  may  be  deemed 
presumptuous  in  us  to  ofl^r  an  opinion  on  this  subject  on  which  so  many  learned  men  have  been  engaged  and 
treatises  written,  but  we  must  own  that  we  incline  to  De  Momlgny*s  opinion,  and  that  it  is  from  some  defect  in  the 
formulee  that  the  ear  or  rather  Nature  and  mathematical  science  are  at  variance.  De  Momigny  at  the  end  of  the 
article,  which  is  that  of  '*  Temperament,"  in  the  Encydopidie  Methodique,  1818,  mentions  that  he  was  about  to 
make  some  experiments  on  the  subject ;  if  he  has  done  so,  we  are  not  aware  that  the  results  have  ever  been 
published. 

The  instruments  used  in  an  orchestra  are  of  three  sorts  besides  the  natural  instrument  of  the  voice  and  the  inttrv- 
jurtiiicial  ones  of  the  organ,  piano-forte,  and  guitar ;  namely,  stringed  instruments  played  with  a  bow,  wind  instru-  mentiand 
ments,  aud  instruments  of  percussion.     Each  of  these  has  its  own  peculiar  character  as  well  as  compass;  it  is  by  <h«ircoii^ 
intimate  acquaintance  with  their  character,  especially  that  of  wind  instruments,  that  the  German  masters  ^^** 

^1  Jiave  attaiined  so  great  eminence,  and  have  produced  surprising  effects  by  combining  instruments  unknown  to  the 
Ancients.  It  is  not  our  intention  to  detail  these  instruments  separately,  but  as  the  reader,  and  esi)ecially  the 
Musician,  should  be  acquainted  with  the  compass  of  them,  we  have  on  the  following  page  subjoined  a  synopsis, 
altered  from  Choron's«  which  will  give  him  at  once  the  information  requisite. 

In  the  fi«egoing  Essay  the  principal  authorities  we  have  consulted,  and  upon  some  of  which  we  have  drawn 
irery  largely,  are  dioron's  Principea  de  Munque  f  PepuscVs  Treatise  an  Hwmwny^  published  in  17S1,  a  Work 
•f  which  Shield  says,  ^  It  contains  many  exploded  doctrines,  but  it  likewise  contains  principles  which  will  be  the 
basts  of  theory  in  1S(M)  or  any  other  Century."  Ramean;  Dr.  Callcott*s  Musieal  Grammar;  Encydopidie 
Methodiqut,  Art  Musique ;  Burne/s  and  Hawkins's  Hislorieg ;  Grassineau's  Musical  Didionary.  After  the 
synopsis  of  instruments  wUl  be  foiuid  an  explanation  of  tecfanlral  terms  used  in  Music,  and  a  list  of  the  principal 
Writers  on  the  Soienee. 
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If  tnic.      Capriecio.    A  term  mpplied  to  certoia  pieces  in  which  th«  t 
J      -^  ^  (pvet  a  luo«  to  his  fancy  without  coofinement  to  particular 

menNures  or  keys. 

Characieri,  Those  forms  in  Musics!  writing  or  printing  which 
are  the  signs  of  clefs,  notui^  mla,  fte.  &e. 

CbortU,  A  combination  of  two  or  more  sounds  heard  contempo- 
raneous! Vt  and  forming  a  harmony  tietween  tliem. 

Chrommtie,  The  introduction  of  semitones  between  each  of  fbe 
tones  in  the  diatonic  scale. 

Ckf.  A  msric  placad  at  tha  beginning  of  «  lUff  iepwinnting» 
note  or  letter  of  it  wliich  determines  tlie  names  of  Ibe  degrees. 
U  is  alvAys  placed  oa  «  line^  never  in  n  apace. 

Coda,  The  eondttdiag  passage  of  a  movaoMni  when  it  oeeiin  after 
a  prolracied  peritct  cadencai  Its  length  variei,  in  sooia  caies 
it  runs  to  a  great  dteaft,  in  others  it  eontatns  mendy  a  single 
phnea* 

CWilia.  A  short  phraae  or  paasageaotconatituting  a  part  of  a  re- 
gular section,  but  senring  to  canned  one  section  with  another. 

Comwuu  A  measure  of  a  tone,  or  the  smallest  part  into  which  it  is 
commonly  aubdinded ;  thus  the  tone  beteeen  the  fburth  and 
fifth  of  the  scale  is  supposed  to  be  divided  into  nine  snaatt  parts 


CW— im  /MM^  oiEfmmiime,  That  which  oootaios  one  aeaaibrwre, 
two  minims,  four  crotchet%  eight  qjuevea^  or  their  vahie  in 
erevy  xneasare  or  bar. 

Cmfotiii^m,  The  artofdiqxiaiii^Mnsieal  eouBdainto  aii%  songs, 
&a 

OmctrUi»U,  Those  parts  of  a  piece  ef  Music  which  sing  or  play 
throughout  the  whole  pieces  either  alone  or  aceoaapanied,  to 
distinguish  tiiea  £rom  tboee  ports  that  only  join  at  particukr 
parts, 

Cmoord.  The  Ealatioa  of  two  ooonds  that  aie  agneahle  to  the  ear, 
whetbsr  applied  in  succession  or  fvntflWft'T^ 

Conjoint  dtgrttt  are  these  which  adjoin  each  other  in  flie  order 
of  the  scale. 

Camoiienoe.  The  anion  or  egrsemant  of  two  soonda  prodneed  at 
the  same  time,  the  one  grave  and  the  otiier  acute.  Notes  in 
coosonance  conatitnte  lutfrnony,  aa  notes  in  suocesnon  melo^. 

Con  tortUmL  Written  short  C  S,  with  tlie  dampers  on  n  piano- 
forte, or  the  mutes  on  a  fiolia.  SeaMa  mrdku,  os  8  S^  ■gnifies 
without  them. 

Gmtimted  bau.  The  same  as  thoroii|^  ha«y  m  called  becaiue  it 
goes  %uite  through  the  compoailioa. 

CcminUio,  The  countertenor  part,  or  thai  immediately  noder  the 
treble  in  the  scale. 

Contra^enoTf  or  Counier'Uwor.    See  CmiraUo, 

CmmterjmMi.  So  called  originally,  becanse  Uie  nolea  were  points 
placed  one  against  or  over  the  other  without  any  stems.  Now 
every  composkion  of  many  parts  receives  the  name  of  counter- 
point. 

Cretcatdo,    Increasing  the  sound  from  soft  to  loud,  marked  <=: 

Cntchet.    One  of  the  notes  of  time  equal  to  half  n  minim. 

Da  Capot  or  D  C,  signifies  firom  the  head :  it  is  placed  to  such  airs 
as  end  with  the  first  strain,  and  intimates  that  the  song  is  to  be 
begim  again,  and  ended  with  the  first  part 

DmA,  Asnuill  stroke  thus  '  placed  over  notes  wliidi  are  to  he  per- 
formed in  a  short  and  distinct  manner. 

Decephve  cadence.  That  which,  by  varying  the  final  diord^  avoids 
the  final  close. 

De/eciiveJi/iA,  or  Semidiapeute,  An  interval  or  semitone  leas  than 
the  perfect  fiflLh ;  it  is  also  cslled  the  flat,  lesser,  or  diminished 
fifth. 

D€gret»  are  the  little  intervals  whereof  the  concords  or  harmo- 
nica! intervals  are  composed.  The  three  degrees  in  common 
use  are  the  greater  tone,  the  less  tone,  and  the  semitone. 

Demi'ditone,    A  minor  third. 

Demifuaver.    A  note,  two  of  which  are  equal  to  a  quaver. 

DtMcani,  A  composition  in  several  parts.  It  is  threefold,  plain, 
figurative,  and  double. 

Diapamm,  A  musical  interval  by  which  most  authors  who  have 
written  on  the  theory  of  Music  use  to  express  the  octave  of  the 
Greeks,  as  they  use  the  terms  dij^^nte,  diatessaron,  and  hexa- 
chord,  to  eiq>ress  the  fifth,  fourth,  and  sixth. 

DiapeHie^  An  andent  term,  but  in  modem  Music  ugni^ng  a 
fifth. 

Diastem.  A  name  given  by  the  Ancients  to  a  simple  interval  to 
distinguiMh  it  trom  a  compound  one,  to  which  they  gave  the 
name  of  tyslettu 

DiaieuaroaL.  An  ancient  term,  but  in  modem  Music  signifying  a 
fourth. 


lliat  natural  acale  of  Music  whicii,  proceeding  by  de*    M 
ffiees,  indudsa  twth'tonsa  and  semitones.     It  indndee  sll  flte  y^i 
diffinent  intervale  formed  by  the  natural  notes^  end  alao  all 
those  produced  in  tianapnsing  the  natural  acale  higher  or  lover 
by  eniploying  riiaipa  aad  tarn. 

DiaseucHc  tome.  In  the  ancient  Greek  Hnnc  that  whidi  dtsjoiMl 
two  fourths,  one  on  each  aide  of  it^  and  vfaidi  being  joucd  to 
either  made  a  fifth. 

Diefu.    A  division  of  a  tone  lem  than  a  eoraouu 

DimimitM  mieramL    A  dtfrctiie  iatwil^  fit  eae  ihoii  af  ill  jat 

kndLi»  wai 


quantity  by  a  leaser  eepiijte^i. 
MMMM^    IMminiahinff  the  ioniid  fiom 


thus: 


The  change  eC  tiie  aolea  of »  , 
crotchets  into  quavers,  quavers  into  aBmiquarecs, 
JOireti.    A  sign  g  thus  emptoyedat  the  end  of  net 


signal  ttaus  empkiyeda 

upon  what  degree  the  first  note  of  tiie  foUowis^  I 
Diocord,    The  relation  of  two  sounds  ^lich  an  nWi^fa'aadrf 

themselves  diaagieeable,  winettiar  in  lunc— io 

Every  discord  murt  be  prepared,  struck,  and  i 
Jhidiapaoon,    A  double  octave. 
Dinonamee.    The  aame  aa  l>iaosrd9  «ludi  anau 
JHtone.    An  interval  comprehending  two  tonee. 
AvuiM.    The  dividing  A  laigai  inianwl  ialo  A  aoDplMKefliHi^ 

torvals. 
Ooice,    Placed  at  the  hand  of  movements  to  BgDil^llMtthqr« 

to  he  played  softly,  sweetly*  aad 
The  aouud  which 


laperfeetfitt  to  fheieriia 
authentic  modes,  and  a  third  to  ttia  final  or  «alh  to  At 
lowert  chord  of  a  plagal  mode.  la  madem  Muaic^itiitbs 
fifth  above  the  luy  Mte,  anddacnpea  ito  Bami^  aa  ia  aadirt 
Muaic,  from  ita  rsqairiag  the  key  oola  to  ha  haaadateit 
Driving  noieu    See  Sjfmoopaiiom, 

Emkanmomie  teak.    One  divided  to  qparte  ton 

Extreme,    A  term  implied  to  thoee  intarvala 

distaares  era  increswiil  ar  diminiahad  bp  a 

FaUe  eadenee.    One  in  wluch  the  hass  riaes  a  1 

insteed  of  iallini^afifth  or  risii^  a  tourtli* 
Figurative  cottmierpomi^    That  wheiaia  there  ia  a  i 

cords  along  with  the  concords. 
Fku,    A  sign  b  used  to  dcpnaa  a  aoti  oam  aemitena. 
Ftaijifth.    Sot  Semidiapenie. 
Forte,    Placed  over  a  movement  to  ngniiy  fiiai  it  is  loha  pkjed 


FortiMtimo,    To  signify  that  it  is  to  be  peiformad  very  load. 
Fourth,    An  interval  containing  four  souada  or  tem&s  betwees  di 

extremes,  and  three  intervau,  or  as  heing  the  fiMarth  ia  onkr  of 

the  nahiral  or  diatonic  scale  from  the  fundamcotaL 
Fugue,    A  musical  composition,  in  which   the  difivrent  ports  coa- 

mence  under  certain  laws  after  cech  other,  each  repeating  whit 

the  first  had  performed. 
Fundamental  bass.    The  lowest  note  or  root  of  a  cfaord,  whidi  is 

found  by  inverting  the  notes  whereof  it  ia  composed,  m  as  to 

bring  them  in  thirds  above  such  roots. 

Gamut.    The  general  scale  of  the  notes  used  in  Music. 

Genus,  A  scale  of  Music  that  proceeds  hy  certain  intervals;  thas 
that  which  proceeds  chiefly  by  tones  is  called  the  Distooie 
genus.  If  artificial  sounds  are  inserted  between  the  lubad 
sounds,  a  scale  is  formed  of  semitones  alene,  which  b  caDedfta 
Chromatic  ^enus.  When  a  scab)  ia  Ibrmed  yet  smdleri&ih 
interval^  wmch  in  some  parte  containa  quazter-tanea^  it  is  called 
the  Enharmonic  genus. 

Graces.  Ornamental  notes  prefixed  or  poetfixed  to  notes,  eKhn 
the  appoggiatura,  the  shake,  &c. 

Gradation.  A  diatonic  succession  of  chords  either  In  escfndhig  a 
descending. 

Grave,  A  very  slow  motion,  slower  than  larso^  but  iashr  tbaa 
adagio.  It  is  also  applied  in  speaking  w  •^'tiiIs  to  diasla 
one  that  is  low  or  deep  in  pitch. 

Grazioso.  Placed  over  a  movement  to  aignSiy  fhaf  it  ia  to  to  fi^ 
formed  agreeably,  elegantly,  gmceful^. 

Groups,    Notes  linked  together  at  the  staaas. 

Guide.    The  leading  voice  or  instrument  m  a  canan  or  fogoe. 

Harmonic  triad.  The  union  or  chord  of  any  note  with  its  third  aad 
perfect  fifih  :  it  is  another  name  for  the  coeamon  chord. 

Harmony.  Tlie  combination,  or  the  agreeable  result  or  uaioa  af 
two  or  more  sounds  heard  contemporaneonaly . 
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HuypHott.  Thi*  prHici|«l  or  wriltaD  OBIb  of  IKq  fthft1c«  <»ver  which 
iLk^  vbaracter  fy  it  plaerU  ;  (he  fwdwy  or  »upcriof  uote  is 
CrilM  tht*  Hi»lf»toii.     It  i^  A  Grrraim  word. 

Hrmttonf,    Thti  uow  u  tdniloiie. 

Heru^hord.  A  proi^rattttaii  of  nx  Jioies,  to  which  Goido  gave  the 
vmxws^  mt,  n^  mi^/a^  mi^Jk.  The  b4:XAe>iord  is  of  two  ncti, 
gnMitvr  acul  Ion*.  The  Ibrnaer  is  coiD|iu»«:4  of  two  greater  toosi, 
aik)  two  less  And  oisc  greater  svmitune^  whieh  iBAk*  ive  in- 
t«i-vals.  The  lAtter  is  cocnpoted  uf  two  gnalflr  loiiM  oob  lesser 
and  two  grealcr  Mfmilooes. 

I/a/c^     The  laiDti  <uf  a  [n^uim, 

HomopAonotLi.    Two  or  mort;  chotdi^  strifigff  or  voices,  «r«  t&id  to 
he  humophoDoiis  whisn  thejr  lue  exactly  of  the  saiae  ^tch  or 
m  uniion. 
iBal/tfon,     See  Hauption. 

yjfperochf.     An  interval  equal  to  uead j  one  comiiia  and  a  hall 

XTrmp^  £)    Music  wriltea  ia  on«  roeisure,  but  really 
ifroed  in  sns^r* 

imitation.  A  speciei  of  compofition  in  which  one  port  is  made  to 
imitate  the  other.  It  difft^n  from  a  Ui^yitf  in  that  it  is  not  re* 
stricted  in  the  mtetrals  at  which  it  takes  up  the  point. 

Jmperfect  endmct.     See  Cadmee. 

imperfect  amconU^  Thirds  and  sixths  are  the  iraperfbd  eoncords, 
and  are  so  called  from  their  liability  to  change  fram  major  to 
miiiorf  or  the  contrary i  still  hownvor  remaioing  emuouaisl. 

iwdt^.     The  same  as  Direct ^  which  i»ee. 

iiihafnytinitai  reiaiioH.  An  unexpected  iotroductioQ  of  a  disaoaani 
louod. 

interrupted  cadence.     See  Cadence, 

int€rwU,  The  difli*rence  between  two  sounds  in  respect  of  acute 
and  ^are,  or  the  imaginary  space  temtinflled  b?  twe  sounds 
differing  in  acutenesa  and  gravity.  What  we  call  an  interval 
the  Anctenti  cilled  ■  daastcn* 

inveniom,  'Die  placing  the  lower  note  of  any  interval  an  octave 
higher,  or  the  higher  note  an  octave  lower. 

irre*fu/ar  cadence.    The  sanie  as  imperfect  cadence*    See  Cadence. 

Ketf^  or  Kej^noie,  A  cerfcam  fundamental  note  or  tooe>  to  which 
the  whole  piece  vs  accommodated  or  set,  and  with  which  it 
usually  begins  and  ends. 

Kcjf^ottrd,  The  platform  of  levers  in  keyed  inBtrumentv,  which 
are  pressed  down  by  the  fingers  lo  produce  a  percussion  of  the 
string.     It  IS  divided  into  long  white  keys  and  short  black  ones. 

ijagrimoto^  marked  over  l  movement,  ai^ifies  that  it  is  to  be  per- 

Ibrmed  in  a  walling,  ptaintive  manner. 
Lanjufnle,  placed  to  a  movement^  denotes  that  it  is  to  be  per- 
formed in  a  langnishioK  ^ud  soft  manner, 
Z^rge.     A  char.iicter  denoting  the  greatest  measure  of  Musical 

quantity,  being  aqnal  to  eight  semifareves* 
Larghetto  signi&es  tliat  the  piece  is  lo  be  performed  riow,  but  not 

quite  so  slow  as  largo. 
Larg^.     A  slow  motion  in  a  movement :  one  degret  qttidcer  than 

grave,  and  two  degrees  quicker  than  adagio. 
Leading  note.     The  sharp  seventh. 
Ledger  tinet.    The  lines  added  above  and  bdow  the  staff  of  five 

lines  when  the  ascending  or  deseending  notes  ma  above  or 

below  it. 
LegatQ,    Nof  es  tied  together  by  /^  ^^  these  maHcs  either  over  or 

under  Ihem,  so  that  they  are  thereby  prtypetly  but  one  note. 

This  is  also  called  Syncope, 
Leggiadro,    The  same  as  alleik^* 
LeniCj  or  Lento,    Denotes  that  the  movemtnt  is  to  be  very  slow  : 

between  grave  and  largo» 
Lhnma.    A  small  interval ^  rather  larger  than  a  semitone  miuor. 
Long,    A  character  of  Music  containing  four  semibreves. 

MaetttMo.  Prefixed  to  a  movement,  mgnifies  that  it  is  (o  be  played 
with  grmndeurj  and  consequently  slow,  but  yet  with  strength 
and  firmness. 

Major  and  Minor,  Names  given  to  imperfect  concords,  which 
diFer  from  each  other  by  a  semtlone  minor.  They  are  alio 
used  in  the  same  sense  in  speaking  or  diiicords. 

Memure,  A  bar  of  Music  ;  but  more  properly  used  to  express  the 
interval  or  spuce  of  time,  which  the  person  who  regulates  the 
time  emplop  between  raising  jvnd  letting  fkll  his  hand,  to  con* 
duct  the  movement  sometimes  quicker  and  sometiBies  slower^ 
according  to  the  subject  to  be  mmg  or  played. 

Mediant,  The  greater  third  in  the  major  scab  and  the  lesser  third 
in  tlie  minor  Bcale. 


Mtddle  cmdemee.    See  Cadrnie^. 

Mf/ody,  The  agreeable  effect  of  diflerent  soicnds  raogod  and  di^ 
ptjsed  in  succession.    The  air  of  a  tune. 

Mcizo  toprtma,  A  high  couoterlezior  or  low  treble,  having  the 
E  clef  on  the  second  line  of  the  atafll 

Mfmtm*  A  character  in  rotalioo  equal  to  two  crotchets  or  half  a 
semibfwve. 

Mmar,    SeeAf^br. 

Mf<ed  cademee.    See  Gsilaaof . 

AMitfaliMb  Hie  r^cular  pogre^ion  of  aeveml  parts  through  the 
Boiuuds  that  are  m  the  hannony  of  any  particular  key,  as  well 
n  the  proceeding  naturally  aud  regularly  lioiii  one  key  to 
aooAher. 

ManocAord.  A  Musteal  inslniiDent  to  measure  the  vanety  and  pro* 
portion  of  Musical  sounds.  It  b  constructed  with  a  rule  on 
which  are  sundry  subdivisions,  whereon  »  a  string  stretched 
upon  two  bridges  at  each  eiut;  between  them  is  a  movable 
bridge,  by  means  of  which,  in  applying  it  to  the  ditferent 
divisions  of  the  hue,  you  find  that  the  sounds  are  in  the  Hiimo 
|Bro|iortieoB  to  one  another  as  the  difvisienis  on  tho  line  cut  by 
the  bridge, 

Merdrmte.  A  ^racc  used  by  the  Italian  School^  by  turning  upon 
the  note  withoiit  employing  the  note  bek>w. 

Mttim.  The  manner  or  heating  the  roeasmre  to  accelerate  or  pro- 
tr^ict  the  pronttDciation  of  the  words  or  notes.  It  is  this  which 
distinguisUes  the  different  sorts  of  time. 

NfUuraL  A  cluirader  i^  used  to  contradict  thoie  flati  or  sharps  that 
ore  placed  in  the  signature  on  the  Mme  line  or  space  wnereon 
the  natural  is  employed,  in  which  case  yon  must  take  the 
natural  note  as  it  is  in  the  diatonic  scale. 

JVb/es.  Characters  which  mark  the  sounds  ;  that  is,  the  deviHoBS 
and  depressions,  and  \ha  swiftness  and  slowness  of  its  nmtSffm* 
lu  atrkt  pniprioty,  however,  the  word  only  implies  the  markf 
which  ilwMile  tho  degrees  of  gravity  and  acutenesa  to  be  given 
to  each  soond. 

OUi§aia.    It  ia  uaod  of  a  movement  written  Jor  a  particular  instru» 

meat  cs*  voice. 
Obiifue  maiion.    That  in  whidi  one  part  repeats  or  holds  on  the 

same  note,  whilst  the  other  moves  up  or  down. 
Oeteme,     An  harmonicil   interval,  consisting  of  seven  degrees  or 

less  intervalB.     It  contains  five  tones  and  two  semitooea. 
Organ  potnif  or  FfidaJ  patni,    A  series  of  chords,  in  some  of  which 

the  harmony  of  the  filth  is  taken  unprepared  upon  the  base 

aa  a  holding  note,  whether  preceded  by  the  tome  or  by  the 

hAiBioDy  of  the  fourth  of  the  key. 

Fori,  A  piece  of  the  score  or  partition  written  by  iteelf  for  the 
conveuience  of  Mm^ician.'i ;  or  it  is  one  or  more  of  the  succes- 
sions of  sounds  which  make  the  harmony  written  apart 

PartUurOj  or  Parhtam,  the  same  as  Score^  which  see, 

Pauage,  A  jiortion  of  an  air  or  of  a  harmony,  consisting  at  moat 
of  one,  two,  or  threir  measures. 

Patting  Hotet.  Giaces,  wherein  small  notes  follow  the  larger  ooet 
to  connect  them  with  the  succeeding  note. 

Paute,  A  character  ^  placed  over  a  note  to  denote  that  the  re- 
gtdar  time  thereat  is  to  be  delay etl,  and  a  long  contia nance 
Siaaki  of  the  sound  on  that  part  uf  the  bar^ 

PeM  Aufmomietu  The  sanw  as  Otipm  or  Ptdaf  f»mit,  which 
tee. 

Perfect  cadence.     See  Cadence, 

PhroMC,  A  short  melody  which  does  not  contain  a  perfect  or  ailii- 
faetory  Musical  idea. 

Piatmrntrnt^.     See  Pt^im, 

Fiutto,  Placed  over  a  movement  to  signify  to  bo  played  aoaiy  and 
sweetly.  Pianmima,  its  superktive,  deootti  that  it  is  to  bo 
pliyod  very  soft, 

/V/ok.  The  degree  of  acuieness  or  gravencsa  of  a  nolo.  It  n 
known  from  experiments  that  any  noise  whatever  nroduced  by 
a  sonorous  body,  or  by  the  vibrations  of  a  string,  whicn  is  repeated 
two  hundred  and  forty  times  in  a  second  at  equal  intervaU,  emits 
the  sound  of  the  tenor  C ;  if  three  hui*dred  and  sixty,  the  fifth 
above.  In  two  perfect  uuisoiis  from  two  pipes  each  twenty-four 
inches  long,  each  has  two  hundred  and  furty  vibrations  in  a 
seoond,  eillker  iilternate  or  coincident.  In  botli  cases  the  vibra- 
IkHia  are  unt  distiagui»hal>lo  from  each  otlwr.  \Vliat  is  called 
concert  pitch  is  an  arbitrary  standard  selected  by  Musicians, 
by  which  the  tuning  is  guided,  not  very  different  from  what  we 
have  above  described. 

Pin,     A  Utile  mora  ;  it  incresses  the  strength  of  llie  word  to  which 
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it  b  add«d.  Thus  Pin  allegro,  a  Uttle  quicker.  Pirn  piaito,  m 
littimofter,  ftc 

Ph0&l  meiodiet  are  lueh  at  have  their  principal  uolea  contained 
between  the  fifth  of  the  key  and  its  octave  or  twelfth. 

PUttMl  chant.  Used  in  ancient  Ecclesiastical  Music  to  signify  the  chief 
melody  which  was  confined  to  the  natural  sounds  of  the  scale. 

Poco,  A  little  less,  has  just  the  contrary  efiect  of  Pirn,  and  there- 
fore diminishes  the  strength  of  the  si{;nificstion  of  the  word 
to  which  it  ia  annexed,  "niiis  iVcp  pretio  means  not  quite  so 
qiiidi  as  preito  requires.  Poco  piu  allegrOf  a  little  more  lively 
and  brisk  than  allegro  alone  requires. 

PbitU.  A  mark  *  used  by  muny  authors  instead  of  the  dash  I  ; 
but  its  prindpal  use  is  to  distinguish  those  notes  from  which 
an  intermediate  effect  is  rtfquired,  diffifrent  from  the  dash. 

Poil'potiiiont  are  singular  suxiiensions  of  the  harmony,  being 
the  reverse  of  anticipations ;  they  are,  in  fact,  the  retardations 
of  harmony,  by  puttmg  a  discord  upon  the  accented  part  of  the 
bar,  but  not  prepared  and  resolved  according  to  the  rules  for 
dittconls. 

i^reparatiom  of  a  ditcord.  Taking  csie  that  the  note  which  is  the 
diacord  u  heard  in  the  preceding  harmony. 

Preilo  to  a  movement  deuutes  that  it  is  to  be  performed  fitft  or 
quick,  yet  not  with  rapidity.  The  superlative  Prettittimo  is 
very  quick.     A^  troppo  prtitOf  less  quick,  not  too  quick. 

Quadntm,    The  same  as  Natural,  which  see. 

Quaver.    A  meavure  of  time  equal  to  half  the  crotchet,  or  an  eighth 

of  the  semibreve. 
Quintuple,    A  species  of  time  which  contains  five  crotchets  in  a  bar : 

but  seldom  used. 

Radical  hau.    The.  same  as  the  Fundamental  batt,  which  see. 
Repeat,    A  character  j^  to  denote  that  what  was  last  played  or 

sung  must  be  repeated  or  performed  again :  this  is  otherwise 

mariBed  by  dots  against  a  bar,  or  liy  ue  words  Da  capo  or 

Bit. 
Resolution  is  the  deciphering  a  canon,  or  perpetual  fugue  from  a 

single  line  or  staff,  or  in  one  nart,  in  which  all  the  voices  that 

are  to  follow  the  gtiide  or  nrst  voice  are  written  separately, 

either  in  score,  that  is  in  se^iarate  hues,  or  in  separate  parts, 

with  the  pauses  each  is  to  keep,  and  in  the  prosier  tone  for 

each. 
Retolmtum  of  a  discord.    Tlie  descent  of  a  diKcord  after  it  has  been 

struck  either  a  tone  or  a  semitone  according  to  the  mode. 
Rest,    A  pause  or  interval  of  time,  during  i^hich  there  is  an  inter* 

mission  of  the  voice  or  sound.     Rests  are  of  various  lengths, 

and  accordingly  expressed  by  certain  characters  according  to 

the  quantity  uf  certain  nutes. 
Rkjfthm,    The  dispositiuu  or  arrangement  of  melody  or  harmony 

in  respect  of  time  or  measure. 
Rin/orzando.     Denoted  thus  z:^'  -cc,  to  signify  that  the  soimd  is  to 

be  diminished  and  increased. 
Ripieno  signifies  full,  and  dititinguislics  those  parts  that  play  now 

and  then  to  fill  up  the  Music  from  those  that  play  throughout 

the  piece. 
Root,    The  prime  or  lowest  note  of  the  Harmonic  triad,  which  see. 

Scale,  A  series  of  sounds  rising  or  falling  towards  acuteness  or 
gravity  from  any  given  pitch  of  tune  to  the  greatest  practicable 
distance,  through  such  intermediate  degrees  as  make  the  suc- 
cession most  agreeable  and  fierfect,  and  in  which  all  the  har- 
monic intervals  are  conveniently  divided.  This  scale  is  de- 
nominated a  universal  system. 

Schisma.     An  intervad  equal  to  about  half  a  comma. 

Secret  or  Partition.  The  Music  of  a  piece  written  for  all  the 
several  parts  in  their  places  under  each  other,  and  the  bars 
scored  or  drawn  in  their  proper  places  through  the  whole  from 
top  to  bottom. 

Second,  An  interval  consisting  of  two  degrees  distant  from  each 
other  one  tone  or  one  semitone ;  consequently  there  are  two 
kinds  of  seconds,  the  major  second,  or  tone,  and  the  minor 
second,  or  semitone. 

Segno,     See  Al  segno. 

Segue,  It  follows.  A  word  often  written  before  a  part,  which 
without  stopping  is  immediately  to  follow  the  last  note  of  the 
preceding  movement.  It  is  also  used  where  minims,  crotchets, 
&c.  are  subdivided  by  strokes  drawn  through  their  tails  to 
make  them  abbreviated  groups,  to  signify  that  they  must  be 
performed  in  the  manner  the  first  are  marked. 

StmAreve.  A  note  of  half  the  qtuiutity  of  a  breve,  containing  two 
_i_i     ^  gj^^  crotchets,  Ac    The  semibreve  is  aocountea  one 


measure  of  time,  or  the  integer  in  fractioiia  and  imiltiplai, 
whereby  the  time  of  the  other  notes  is  exprcflaed.  , 

Semidiapamm.  A  deieettv«  octave^  or  aa  octatv  diminiihcd  by  a 
minor  semitone. 

Semddiapente.    A  defective,  false,  or  fiat  fifUk 

Senudiatfsaarm,    A  defediya  fourth,  properly  caUed  a  fake  IbiDtk. 

Semiquaver.    A  note  contuning  half  the  quantity  of  the  qoavic. 

Semitone,  Usually  employed  to  denote  a  half  tone,  though  it  is 
not,  mathematically  s|ieaking,  the  half  of  a  tone.  SesBiUacs 
are  moreover  of  three  sorts,  the  greater,  the  Irseer,  and  the 
natural  semitone.  The  use  of  semitones  is  to  remedy  tbs 
defects  of  instruments^  which,  having  th«tr  sounds  fixed.  csBDot 
always  be  made  to  answer  the  diatonic  scale. 

Senxa,    Without :  as  Senxa  etromenti,  without  instruments. 

Sequence,  A  similar  succession  of  chords  ascending  or  desceadiag 
diatonically. 

Seventh.  A  Muaical  interval  consisting  of  three  tones,  two  major  scso. 
tones,  and  two  minor  semitones;  at  least  such  ia  the  nuoc 
seventh,  but  the  minor  seventh  consisb  of  one  tone  less.  Tks 
seventh  b  composed  diatonically  of  seroi  degrees  and  sx  in- 
tervals. 

S/orxato.  A  term  written  over  a  note  to  ngmfy  that  it  is  to  bs 
played  louder  than  the  rest 

Shake,  A  quick  alternate  repetition  of  the  note  above  with  thit 
over  which  it  is  marked,  and  commonly  ends  with  a  tun  fn»i 
the  note  bek)W. 

Sharp.  An  artificial  note  or  character  thus  Jf,  which  prefixed  to  s 
note  shows  that  it  is  to  be  sung  or  played  a  semitone  or  hslf 
note  higher  than  the  note  would  have  been  without  it 

Signature.  The  sharps  or  flats  placed  after  the  def  at  the  begis- 
ning  of  the  stave  which  affect  all  the  notes  of  the  same  letter 
throughout  the  movement.  Those  which  alter  the  rowt 
of  the  movement  in  addition  to  the  others  being  tenntUsro- 
denial,  whereas  the  first  mentioned  are  essential. 

Sixth,  One  of  the  simple  or  original  concords  or  hamoonical  i&tetraU. 
It  is  of  two  kinds,  greater  and  less,  and  therefore  esteemed  ooe  of 
the  im|)erfect  concords,  though  each  of  them  arises  fiom  a  diflb- 
ent  division  of  the  octave.  The  former  is  composed  of  six 
degrees  and  five  intervals,  in  which  four  are  tones  and  one  s 
semitone.  The  lesser  sixth  is  also  composed  of  six  degKSi 
and  five  intervals,  whereof  three  are  tones  and  two  semitooes. 

Ship,  The  passing  from  one  sound  to  another  bysMse  thaaa 
degree  at  one  time. 

Slide,  A  grace  used  by  the  German  School,  consiiting  of  two 
small  notes  which  move  by  degrees. 

Slur,  An  arch  /^"N  drawn  over  two  or  more  notes  upon  dlftrest 
degrees,  and  signifies  that  all  the  notes  are  to  be  pla)Td  «• 
smoothly  as  possible.  In  vocal  Music  it  is  placed  oter  or 
under  all  the  notes  that  are  to  be  sung  to  the  same  syllable. 

Smorzato,  A  term  to  denote  that  the  bow  of  the  violin  is  to  It 
drawn  to  its  full  length,  not  with  equal  strength,  but  lighter 
and  lighter  on  it  by  degrees  till  at  last  scarcely  any  sound  ii 
heard. 

Soave,  or  Soavemente.    To  be  played  sweetly  or  agreeably. 

Scfeggio.  The  system  in  which  the  several  notes  of  the  s^ale  are 
dibtinfi^ished  by  the  syllables  m/,  or  do  of  the  Italians,  r^,  m, 
fa,sol^  /a,  whose  o£B«  is,  by  applying  them  to  every  note  of  the 
scale,  to  obtain  a  pronunciation  with  ease,  and  also  that  by 
them  the  tones  and  semitones  of  the  natural  scale  may  le  betfer 
distinguished.  This  is  obtaiued  by  the  four  syllables  mi.fs^ 
solf  la.  From  /a  to  W,  and  »ol  to  ia,  and  from  la  to  m,  ut 
each  a  semitone,  without  noticing  the  greater  or  less  tone,  but 
from  la  io/a  and  from  mi  to  fa  only  a  semitone.  If  these  he 
applied  in  the  following  order, /a  sol,  la  fa,  «o/  ^,  sii/tf,  th^ 
exprubs  the  natural  series  from  C,  and  if  repeated,  a  second  or 
third  octave ;  and  we  can  by  them  express  the  whole  of  the  dif- 
ferent orders  of  tones  and  semitones  in  the  diatunic  sc^le,  /t, 
<o/,  /a,  still  standing  above  mi^  and  bdow  it  the  same  io- 
verted  /a,  sol,  fa,  and  one  mi  is  always  distant  from  another 
an  octave,  which  cannot  occur  with  any  of  the  rest,  because  in 
ascending  after  mi,  fa,  sol^  la,  fa  always  come  in,  which  m 
descending  are  repeated  inversely.  The  use  of  this  system  in 
this  : — The  first  step  in  learning  to  sing  is  to  raise  a  scsle  of 
notes  by  tones  and  the  semitones  in  their  natmal  places  an 
octave,  and  descend  again  by  the  same,  and  then  to  ascend 
and  descend  by  skips,  as  thirds,  fourths,  ftc,  and  to  do  the  saae 
whatever  be  the  pitch  of  the  scale.  Now  these  notes  Uini; 
represented  by  lines  and  spaces  to  which  the  above  syllablet 
are  applied,  and  the  learner  taught  to  name  each  line  and  space 
thereby,  is  the  system  of  Solfeggio.  By  it  we  learn  to  time  the 
degrees  and  intervals  of  sound  expressed  by  notes  on  a  line  or 
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space^  or  give  wordi  to  Music  to  wliicli  none  Imve  b^cn  written 
by  menus  of  articulate  sounds,  but  cliietty  bv  an  ncquaiutance 
with  tlio  degree i  and  intenrals  expTtssed  by  those  sylbblw^ 
we  re&dily  know  the  [itatc  of  the  semitonei  and  the  true  db- 
tance  &t  the  notes. 
SoUecito.  Ui^  to  exprws  that  the  piece  is  to  b*  perfonned  ra  a 
mournful  naanucT.    It  also  means  witli  care  and  accuracy* 

Sopra.    See  Sotto. 

Soprmik  tkf.  The  C  clef  uwd  for  the  voicea  of  females  and 
Ghildren.  In  Italy  and  Germany  it  ia  tlie  clef  in  Reaeral  use 
for  the  harpsichord  j  when  ^lUced  on  the  first  line  it  is  called 
flimply  the  soprano  clef^  but  if  it  be  placed  on  the  second  line 
it  19  called  the  tnezio  soprano. 

SoticHuto  denotes  that  the  sound  ia  to  b«  held  on  in  an  equal 
tieady  manner. 

Sot  to.    Below,  inferior,  in  contradidtinction  to  Sopra  above* 

Spacr.  The  void  behrecn  any  two  linei*  of  the  flaflT  whereon  a 
piece  of  Music  is  pricked  or  noted.  In  ancient  Music  three 
spaces  and  four  lints  only  were  used. 

SpiritQ^  or  Spiritoto.    To  be  played  with  viffour  or  ipirit. 

Sfaccuto  denotes  that  the  Music  to  which  it  is  appbed  ii  to  ha?  a 
every  note  divided  or  separated  from  the  next  ia  a  plain  aad 
distinct  manner. 

Staff.  The  five  lines  on  which^  with  the  intermediate  spoceH,  the 
notea  of  Music  are  written  ;  said  to  imve  been  introduced  by 
Guido. 

Stem,  The  notes  of  Muuc  coniiit  generally  of  two  partf|  thfi 
head  and  the  stem  j  the  former  is  either  open  or  black,  and  mtist 
always  he  placed  on  a  lino  or  spice,  the  stem  is  the  line 
drawn  from  it  cither  upwards  or  downwards  at  pleasure. 

Suhdommaitt,  The  fifth  below  the  key  note,  or  fourth  in  ascending, 
being  as  it  were  the  governing  note^  because  it  requires  tau 
tonic  to  Ih!  heard  ailer  tt  in  the  plagal  cadence. 

Suhito.  Quick,  hutUy ;  thus  / V/^i  aubitOf  &n  Itiilian  phrase  written 
at  the  bottom  of  a  leaf,  means  lurn  the  leaf  quickly. 

Submcfttant.  or  middle  noto  between  the  tonic  and  lubdaminant 
descending ;  it  is  the  greater  sixth  in  the  majur  scole^  and  the 
lesser  siscth  in  the  minor  scale. 

Sub  semitone,  A  word  used  by  the  Gemmns  for  the  leading  note  or 
sharp  seventh  of  the  scale. 

Subitiftitiortf  CAordi  o/.  Names  given  to  the  two  chords  of  the 
ninth  major  and  minor. 

Si/perdominanf,    The  sixth  of  the  key  in  the  descent! in g  scale. 

Sttpertonic,  The  second  above  the  key  note.  In  theory,  it  is  con- 
sidered a  Tsriable  sound ,  being  a  comma  higher  in  the  inajor 
scAte  than  in  its  relative  minor. 

Stippnted  bMs.  That  bass  In  which  the  root  of  the  harmonic  triad 
of  the  chord  is  not  Jhe  lowest  note  j  l^y  others  it  is  called  the 
inversion  of  the  accompaujing  chord. 

Stippaaition.  The  use  of  two  successive  notes  of  equal  value  as  to 
time,  one  ofwhich  being  a  discord  supposes  the  other  aconconl. 
There  are  sereral  kiutls  of  supiw^iitiun  :  first,  when  the  parts 
proceed  gradually  from  concord  to  discord,  or  on  the  contrary, 
from  discord  to  concord,'the  intervening  disctjcd  seiving  merely 
as  a  transition  to  the  fallowing  concord. 

Sutptntiort*     The  ho!diti|j  on  of  a  note. 

Syneoptttio ft.  A  striking  or  breaking  of  the  time  whereby  the  dis- 
tinctions of  the  several  times  or  parts  of  the  measure  b  inter- 
rupted. But  it  is  more  particukrly  used  fur  the  connection  of 
the  last  note  of  a  bar  with  tfi©  fir&t  of  the  following  one,  so  ai 
to  make  onlv  one  note  of  both  ;  and  it  is  aljo  sometimes  used 
in  the  middle  of  a  measure,  iikewisc  when  &  note  of  one  port 
ends  or  terminates  in  the  middle  of  the  note  of  another  ;  this  is, 
however,  also  called  binding  <>r  ligature.  Syncopation  is  also 
used  for  a  driving  note  j  that  is,  when  some  shorter  note  at  the 
beginniog  of  a  measure,  or  half  measure,  is  followed  by  twO| 
three,  or  more  longer  notes  before  any  other  occurs  equal  to 
that  which  occasioned  the  driving  note  to  make  the  number  even, 
thus  when  an  odd  crotchet  com«a  before  two  or  three  minims, 
or  an  odd  quaver  before  two  or  more  crotchets* 

SffHeofe.  SigniBes  the  division  of  a  note ;  employed  when  two  or 
more  notes  of  one  part  answer  to  a  single  note  of  one  or  the 
otherp  051  when  the  semibreve  of  the  one  answers  to  two  or  three 
notes  of  the  other. 

Stfttrm,  A  compound  interval,  or  one  composed  or  conceived  to 
be  composed  of  several  ks«  j  thus  the  octave  is  a  system, 
ijee  DiuMtem^ 


Tabfiiture.  The  use  of  letters  of  the  alphabet,  or  any  other  cha- 
raders,  to  express  the  sounds  or  notes  of  a  composition.  It  is 
not  usual  in  modem  Music.     In  a  stricter  sesMf  it  is  the 


method  of  writing  Music  for  a  particular  instrument  on  pa- 
rallel lines  eadi  of  which  rcpresculH  a  tiring  of  the  instrument,  i 
On  these  cert^iin  letters  of  the  alphabet  are  placed^  whereof  A 
shows  that  the  string  is  to  be  struck  open,  B  that  a  linger  is  to 
be  put  upon  the  first  stop,  C  on  the  second,  D  on  the  third|  and 
so  on  through  the  odave. 

T*»cet.     Signifies  that  the  part  to  which  it  is  prefixed  is  to  be  silent 

Tarda,    Slow,  much  the  same  time  u  lai^. 

Tatto*  The  touch  of  any  instniment  by  means  of  which  its  notes 
are  made  to  souud.  The  words  Ttutu  to/o  are  put  to  thorough 
basses,  to  denote  that  the  instruments  accompanying  are 
merely  to  strike  the  single  sounds  from  that  place  till  they  find 
Egunss  again,  or  the  word  nceords  or  accompanimmt*  placed 
in  their  part  which  intimate  that  there  the  chords  are  to  be 
begun. 

Temperament.  The  arrangement  of  the  imperfect  concords  in 
lostruments  whose  keys  are  fixed  by  transferring  to  them  part  of 
the  beauty  of  the  perfect,  or  in  other  words,  by  subdividing  the 
redundant  comma  so  as  to  distribute  it  over  the  scale. 

Tempo,  Merely  the  Italian  word  for  time.  For  Tempo  d' imbroglio, 
see  Imbrttg/to* 

Tenor.  The  first  mean  or  middle  part,  whidi  is  the  ordinary 
compass  of  the  human  voice  when  neither  raised  to  a  treble 
nor  depressed  to  a  bass.  It  is  denoted  by  the  C  clef  on  the 
fourth  line. 

Tenths     An  interval  consisting  of  nine  degrees  and  five  spaces. 

TetracAord.  In  ancient  Music,  a  concord  consisting  of  three  de* 
grees  or  intervals,  and  four  terms  or  sounds,  formerly  called 
diatcssaron.  The  octave  has  been  considered  as  composed  of 
two  fourths  which  are  disjoined  or  sepsiatcd  by  a  tone. 
Theory,  however,  does  not  allow  the  perfect  mathematical 
equality  of  the  fourths  in  respect  to  the  places  of  the  lones  which 
compose  them. 

Thesii.    The  depression  of  the  hand  in  beating  time. 

Third.  An  im[)erfect  concord  resulting  from  a  mixture  of  two  sounds 
containing  two  degrees  or  intervals,  and  three  terms  or  sounds. 
It  ia  oX  two  sorts,  major  and  minor  ;  the  first  h  composed  dia'* 
tonically  of  three  terms  or  sounds  containing  two  degreci  or 
intervals  on  fixed  instruments,  and  the  minor  third  is  composed 
of  three  degrees,  and  contains  a  tone  and  a  diatonic  semitoiie 
between  the  extremes. 

Time,  I'he  duration  or  continuity  of  a  sound  or  note  as  to  its  pro< 
portion  of  a  bar  or  measure. 

Tone.  A  certaiji  degree  or  interval  of  time  whereby  a  sound  may 
be  raised  or  depressed  from  one  extreme  of  a  concord  to  ano* 
ther.  Tones  arise  out  of  the  simple  concords  and  are  equal  ta 
their  difierencea. 

Tome,  The  key  note,  or  chief  sound,  upon  which  all  regular  mdo-' 
dies  depnd  and  with  which  they  all  terminate.  All  its  octaves 
above  and  bi:low  are  called  by  ifie  same  name. 

Tramitioft,  The  breaking  a  greater  ngto  into  a  less  to  smooth  the 
Toughness  of  a  skip  by  a  gradual  i^assage  to  the  following  note. 

Transpotitinn,  The  change  of  a  melody  into  a  higher  or  lower  pitdi. 
Any  melody  in  a  major  scale  may  be  trans j»o«ed  into  any  other 
niajc^r  scale  by  altering  the  sigoatme  according  to  tho  pitch  of 
the  new  key.  The  same  may  take  place  with  melodies  in 
minor  keys.  When,  however,  a  melody  originally' major  is 
|ier formed  in  the  relative  minor  key,  it  is  called  variation  and 
not  transposition* 

Trebie.  The  highest  or  acutest  part  of  the  human  voice,  usually 
sung  by  females  or  by  childreu. 

T^cmfXMdo  and  Tremo/o.  To  denote  that  several  notes  of  the  same 
degree  or  pitch  of  tune  are  to  be  executed  with  one  draw  of  the 
how  so  as  to  produce  an  eHect  of  shaking. 

Triad.     9fee  Harmanic  triad. 

TYip/e.  One  of  the  kinds  or  measures  of  time,  of  which  there  are 
many  species,  but  in  all  of  them  there  is  a  division  of  the  mea- 
sures into  three  parts;  as  for  instance^  into  three  minims,  three 
crotchets,  ihree  quavers,  and  so  on.  Three,  or  its  multiplesi 
being  always  the  denomijiator  of  the  fraction  placed  after  the 
aurnature  at  the  beginning  of  the  staff. 

T^pMs.  Groups  of  three  notes  each  grouped  by  uniting  the  stems 
at  the  bottom. 

7ViVo»«#,  or  Triione,  An  intervaS  consisting  of  three  tones,  or  a 
greater  third  and  a  tone  major,  which  tone  is  divide  into  two 
semitones,  one  major  the  other  minor.  The  tritone  is  a  sort  of 
redundant  third,  consisting  of  tlu-ee  tones,  whence  its  name ;  off 
more  properly  of  two  tone*  and  two  semitones,  one  ^»ater  and 
one  less,  as  from  C  to  F  J*  or  E  to  B  fc|.  It  is  not,  ui  truth,  as 
it  is  often  erroneously  called,  a  greater  or  shaqi  fourth,  because 
the  fourth  is  a  perfect  interval,  and  has  uo  majority  nor  mino- 
rity, nor  must  it  be  confounded  with  the  defective  fifth,  '— 
9R 
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mnch  M  tlie  tnAoMtiolyiiicliidMAiiir  dtgvteii 
defediTe  fifth  ocntaiiw  fif«»  bendat  fpliidi,  amm  the  4 
touei  which  cooBpoie  the  tritoee  chroaaaticeUyi  tnera  en  thiee 
gnelerandthieekiiywhcraMinthedeCectifefilUi  thenaie 
two  leu  and  f our  gsaito  aamitonea. 

HU,    An  aich  /^**N  drawn  over  two  nelae  ob  thei 

J\me.    That  poperty  of  eoonda  wfaenby  they  < 
rdation  of  acute  and  gave  tewaida  eech  other. 

Tkm.  A  graee  4^i»  maikedorare  note  which  indketeaHUkteaote 
one  dttpree  hi^ier  ia  to  he  atnick  before  it  iiheiUy,  and  peanng 
quickly  through  the  note  itiil^  torn  bam,  the  note  a  degiee 
below  into  the  note  itaell 

7W/I.  As  oppoaed  to  m/o,  in  which  only  one  pert  pky^  aeaas 
that  all  the  paita  era  to  play  together 

iMcommm  chord.  The  chord  of  the  aiitfa,  noteocalled  heoanw 
unusual  or  improper,  but  in  contiadiitinrtipn  to  the  common 


flihoed,  or  that  or 


thelewBtiMteM  tte 


Ummm.  TIm  eiftct  of  two  eoimde 
pgiat  of  gnirity  Mid  ecuteBee^ 
prodncedby  two  bodies  of  the 
lenMOO,  &c  eqoally  etrndt  jo 


Ut,    The  name  of  the  first  of  the  Musical  sy11aUii»l»«lnikiki 
Aneh added eeerenthy  whidiie eallfld  A. 

fWMtfioM.    See  TVwaypsMse. 
fWoM.    Quidk,nearWtfaei — 
~  that 


Figorow.    Denotes  t£at  immm I  ie  te  h«  iiiifcwiil  wft 

vigour  and  atnngth. 
Vivace,    With  life  aiS  spirit    It  is  a  degree  of-i 

kigo  and  all^ro,  but  oeanr  to  eU^^  then  kig*. 
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1474. 
1480. 

1482. 

1467. 
1503. 
1512. 
1516. 
1529. 
1533. 
1547. 
1555. 

1557. 
1558. 

1563. 

ifin. 

1577. 
1581. 
1582. 
1596. 
1597. 
1604. 
1609. 

1611 
1613. 
1627. 

1630. 

1631. 
1636. 
1648. 

1650. 
1652. 
1652. 

1656. 
1658. 

1664. 
1665. 
1666. 
1667. 

1668. 
1670. 
1672. 
1672. 

1676. 
1678. 
1682. 


Tinctor  IVruuuDnim  Mosks  Deftnitonunij  liaples. 

Gafimus,  (Franchinoa,^  Theoricum  opus,  1480, 1492 ;  Fkae- 
tica  Mus.  1496,  &c. ;  Hannonica,  1500. 

Ramis,  (Bartholomeo  de  Pareia,)  Do    Mnaicft  Ttetstus, 
Bononi». 

Bnrtius,  ^icolas,)MnBce9  0pusculum,  Booonic* 

Boetii  Opera,  B.  L  fol.  Paris. 

WoUicQS,  (N.,^  Enchiridion  Musioes,  Paris. 

AroUf  rFietro,)  Institntio  Harmonica,  Bonoiiau 

Roaaetti,  (B.,)  de  Rudimentia  Musices,  ftc.  Verona. 
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ENGRAVING. 


Eognvmg.      Definition  of  Engraving,  and  earliest  Methodi  of 
y^^m^^  the  Art, 

Engraving  is  an  Art  allied  to  Sculpture  as  well  as  to 
Pointing,  but  more  especially  to  the  latter,  ever  since 
the  invention  of  multiplying  impressions  upon  paper. 
In  its  ancient  and  more  general  sense,  Engraving  may 
be  defined  the  representation  of  objects  by  means  of 
incision  on  plates  of  metal,  on  planks  or  blocks  of  wood, 
The  Art  d^  on  stones,  gems,  &c.  Modern  language  gives  the 
fined.  name  more  commonly  to  such  lines  and  characters  exe- 

cuted by  incision  upon  wood  or  metal,  as  are  intended 
to  be  communicated  to  paper  in  a  printing-press  ;  and 
applies  to  the  impressions  thus  taken  the  term  prints  or 
Engravings.  The  same  term  is  used  for  lithographic 
impressions,  while  those  taken  from  wood  are  sometimes 
called  wood-cuts. 

The  word  Engraving,  however,  is  still  used  according 
to  its  primitive  meaning,  to  denote  certain  branches  of 
the  Art  which,  from  their  utility,  as  well  as  from  their 
hold  upon  the  vanity  of  mankind,  are  never  likely  to  be 
lost,  and  which  have  descended  to  us  from  the  remotest 
antiiquity,  such  as  Gem  Engraving,  Seal  Engraving, 
and  Die  Engraving, 
liiaiiti-  (1.)  As  an  introduction  to  the  present  subject,  some 

^^*y»  notice  may  be  expected  to  be  taken  of  these  antecedent 

and  partly  sculptural  inventions.  Their  origin  belongs 
to  the  earliest  date  of  human  civilization,  and  they 
doubtless  led  the  way  in  contributing  to  suggest  further 
discoveries ;  until,  in  fulness  of  time,  that  of  Printing 
burst  forth,  meteor  like,  upon  the  world,  and  seemed  to 
render  every  other  light  or  key  to  knowledge  dim,  subor- 
dinate, and  comparatively  inoperative.  We  must  content 
ourselves  however  with  referring  to  the  words  Camaieu 
and  Intaglio  in  our  Miscellaneous  Division  ;  and  with 
adding  here  only  a  few  particulars  as  to  the  method  by 
which  the  Gem  Engraver  proceeds,  and  the  instruments 
with  which  he  works.  Whether,  according  to  the  opinion 
of  Winkelmann,  or  of  his  ingenious  contemporary  Nat- 
ter, (in  a  Treatise  De  la  Methode  Antique^de  graver 
en  Pierrcs  fines  comparee  avec  la  Methode  Moderne^ 
Lond.  1754.  fol.)  the  tools  of  modern  artists  are  similar 
to  those  used  in  ancient  Art,  may  be  still  a  question. 
But  there  can  be  no  doubt  that,  in  order  to  clear  ideas 
on  the  subject  of  this  or  any  other  Art,  some  acquaint- 
ance with  the  mechanical  means  and  implements  em- 
ployed is  absolutely  requisite. 
Gem  Kn-  (2*)  After  the  stone  or  other  material  has  been  shaped 
graYiDg.  and  polished,  the  outline  is  drawn  on  the  upper  or  con- 
vex side  *  with  a  brass  needle  or  with  a  diamond  ;  and 
the  underside  is  fastened  by  a  cement  of  mastic  to  a 
wooden  handle  in  such  a  manner  as  to  be  held  with 

*  A  convex  surface  is  preferable,  since  it  presents  a  deeper  mass 
towards  its  centre,  where  the  principal  (and  in  the  intaglio  more 
prominent)  objects  are  to  appear.  (See  Painting,  Art.  262.  No.  2.) 
The  process  of  shaping  and  polishing  is  the  business  of  the  lapi- 
dary ;  but  the  Gem  Engraver  must,  we  need  scarcely  observe,  be 
competent  not  only  to  design,  but  also  to  model  his  subject  per- 
fectly, and  with  all  its  due  proportions  in  clay  or  wax  bemre  com- 
mencmg  the  operation  above  described. 
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ease  in  any  direction,  and  applied  with  accuracy  to  the  £■>£ 
different  tools  for  cutting  it.  The  first  of  these  which  ^'^ 
we  select  for  explanation  is  a  cylindrical  tube,  (see  plate  ^^^ 
{.  fig.  1,)  of  which  the  sharpened  extremity  at  A  is  used 
for  describing  circles  and  for  perforating^.  The  other  ex- 
tremity B  C  is  a  triangular  prism  made  to  be  inserted 
horizontally  into  the  axis  of  a  revolving  piece  of  steel, 
called  a  mill,  which  is  kept  in  rotatory  motion  by  means 
of  a  common  lathe.  Fig.  2  Is  another  tool  furnished 
at  one  end  with  a  knob  or  round  button,  and  faaving 
the  other  constructed  like  the  last  for  insertion  in  the 
mill,  and  for  revolving  also  on  the  sanne  horizontal  axis. 
The  French  name  for  this  tool  is  boute  rolie.  By  varying 
the  form  of  the  button  at  D,  (fig.  2,)  other  toob  are 
produced.  In  some  the  button  takes  a  disk-like  forai, 
rounded  at  its  edge.  (Fig.  3.)  In  others  the  disk  is  square 
at  its  edge,  (fig.  4,)  and  in  others  sharp.  (Fig.  5.)  To 
the  latter  instrument  the  French  give  the  name  icie.  It 
resembles,  in  fact,  a  small  circular  saw.* 

(3.)  Fig.  6  gives  an  illustration  of  the  manner  in 
which  the  stone  or  gem  is  applied  to  the  tool  while  the 
latter,  previously  dipt  in  a  mixture  of  diamond-powder 
with  olive-oil,  is  kept  in  revolution  by  the  lathe.  The 
larger  tools  are  employed  for  the  commencement,  and 
the  smaller  for  finishing.  Care  must  be  taken  at  all  Serf^ 
times  in  working  seals  or  intaglios,  not  to  place  the* 
stone  in  such  a  direction  against  the  tool  that  the  upper 
portion  of  the  excavated  work  may  overhang  in  any 
the  slightest  degree  the  parts  below  intended  to  be  pro- 
minent in  the  impression.  No  proper  impression  can. 
In  such  a  case,  (causing  what  Italians  call  soUo  quadro,) 
be  produced.t 

(4.)  For  a  description  of  the  various  materials  upon 
which  the  Gem  Engraver  exercises  his  Art,  we  refer  to 
Mineralogy  in  the  Second  Division  of  this  Work ;  and 
only  remark  here,  that  the  stone  called  carnelian  (sarda) 

*  The  size  and  form  of  theae  iDstruments  are  of  coane  accom- 
modated by  the  artist  to  the  several  kinds  of  incision  or  excarstion 
to  be  made.  Sometimes  the  extremity  D  (fig.  2  to  5)  n  so  small 
as  to  be  scarcely  distinguishable  b]r  the  naked  eye.  When  a  tool 
of  a  different  size  or  shape  is  required,  the  end  a  C  (fig.  1)  of  tfas 
tool  in  use  is  drawn  out  from  the  mill,  like  the  remoTable  leg  of  a 
pair  of  compasses,  and  another  instrument  inserted  in  its  place. 

Beckmann  observes  that  the  ancient  Greek  artists  formed  upoo 
glass  both  raised  and  engraved  figures,  thoufi;h  it  is  probable  that 
many  pieces  of  glass  may  have  bmi  moulded  like  piute:  for  that 
Art  also  is  of  very  great  antiquity.  He  refers  to  two  andeot  gUsKi 
found  at  Nismcs,  and  described  by  Caylua,  in  his  Rtcmeii  iPA»' 
tiquiittf  ii.  p.  363,  as  having  figures  and  onuunents  cut  upon  thrni. 
If,  says  he,  we  can  believe  that  Teamed  Engraver  and  Lapidaij,  the 
celebrated  Natter^  the  Ancients  employed  the  same  kind  of  instn* 
ments  for  this  purpose  as  the  Modems.  They  undoubtedly  had,  in 
like  manner,  the  wheel  which  writers  term  a  lapidary's  wheel,  aad 
which  moved  round  on  a  horizontal  axis  aboye  the  wodttaUe. 
If  this  conjecture  be  true,  he  adds  that  it  explains,  very  intdhgiblyi 
a  passage  in  Pliny  respecting  the  various  ways  of  preparing  glsik 
AimdJkUu  fguraturj  aiiufi  torko  teritur,  aHudargenii  wtodocmUtifff 
lib.  xxxvi.  26.  p.  758. 

f  When  the  work  is  completed,  the  Enrnving  is  next  pdidie^ 
by  being  brought  in  contact  with  boxwood  tools,  kept  in  rotatcvy 
motion,  like  the  others,  by  the  mill,  uid  dipped  in  emsiy  or  txipoli* 
powder  wetted,  or  in  rotten  stone.  These  polishing  instzmnenlsai* 
sometimes  of  pwter  or  of  copper ;  and  sometimes  connst  of  hair 
brushes  affixed  to  wheels,  such  as  fig.  3  or  4,  for  the  pnipoM. 
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I 


was  a  favourite  makrki  svitli  ihe  best  Eiijxravent  nf 
antiquity,  since  it  combined  the  most  delicate  and  yield- 
ing texture  with  sulBcient  hardness  and  with  suscepti- 
bility of  exquisite  polish.  The  same  qualities,  of  course, 
continue  to  recommend  it,  although  with  respect  to 
palish^  antique  gems  far  eiceed  the  utmost  efforts  of 
modem  workmanship.*  The  Ancients  frequently  used 
ivory  al^o  for  Cameo  Engraving:  but  none  of  these 
works  remain  to  us. 

(».)  For  Die  Engraving  the  process  assimilates  partly 
to  that  for  engraving  seals,  and  partly  to  that  for 
relievo  or  raised  work»  The  first  operation  of  the  artiit 
is  to  engrave  his  punches  or  puncheons,  one  for  each 
side  of  Ihe  medal,  medallion,  or  coin  to  be  struck.  The 
piece  of  steel,  or  of  iron  mixed  with  steel  called  a  punch 
has  the  intended  figure  either  of  a  head,  or  of  a  reverse 
engraved  in  relievo  upon  it  hefore  it  is  tempered  and 
hardened. 

(6,)  When  this  Engraving,  or  steel  cameo  is  completed 
by  means  of  chisels,  flatters,  gravers,  &c.  (Art.  2.)  the 
punch  is  tempered,  and  under  it  is  placed  another  piece 
of  steel  (but  in  a  soft  state)  called  the  die,  out  of  which 
the  future  matrix,  the  future  criux,  is  to  be  stamped  or 
hollowed.  The  punch  must  be  tempered  very  highly 
that  it  may  be  enabled  to  hear  the  blows  of  Ihe  ham* 
mer,  and  the  cube  or  die  italus-f}  is  made  red  hot  the 
better  to  receive  the  hollow  impression.  But  the  matrix 
to  he  complete,  requires  next  its  several  impressed  cavi- 
ties  to  he  sharpened  and  retouched  ;  and  this  is  done 
by  the  giving  instruments  (Art  2.)  before  mentioned. J 

(7*)  Another  exercise  of  the  Engraver's  Art,  perhaps 
quite  as  ancient  as  the  foregoing,  and  frequently  com- 
bined with  it,  was  that  practised  by  the  Egyplians,§  of 
which  Strutt  notices  some  hieroglyphical  remains  pre- 
served in  the  British  Museum.  He  alludes  to  an  alto 
relievo  in  brass  representing  Jsis.  **  The  flat  part,  or 
ground  of  the  relief/*  he  observes,  "together  with  the 
bottom  edges  and  back  part  of  it,  are  ornamented  with 
figures  and  symbolical  characters,  executed  entirely  with 
the  graver,  without  any  other  assistance.  The  hacks  of 
the  crocodiles"  (on  which  the  Goddess  appears  standing) 

*  The  union  of  white  camdiBii  (or  fhsJcedony)  with  red,  (see 
Miifel/aneottt  Divhioitf  CARMELiJLKf)  Dr  brown  in  the  aame  stone 
hai  given  frequent  exerdiie  lo  all  that  taste  and  ingenuity  could 
effect  in  Gem  Engraving.  Differently  coloured  strata,  or  lonei, 
ha^e  been  tometimes  found  so  united  by  oatuie  in  one  gem  as 
to  atsiat  in  the  happiest  mannei  the  purposes  of  the  Cameo  En- 
graver. If,  for  instance,  a  while,  semi-transparent  layer  be  found 
above  a  red  layer  of  carnelian  ;  thit  red  ground  will  impart  a  deli- 
cate flesh  tint  to  a  face  executed  in  raised  work  out  of  tlie  white 
lurface.  AgaiDj  if  a  ttratum  of  white  t>e  situated  between  one  of 
red  aud  browoi  or  between  on«  of  reil  and  any  other  colour,  Ihe 
brown,  or  other  colour  may  be  converted,  with  pleasing  effeclj  into 
draper)',  animali,  chariot  wheels,  &c.  In  tome  extraordioaiv 
gems  of  this  kind  no  leistban  four  different  layers  are  wen  dislinctly 
formed,  of  each  of  which  the  artist  has  effectually  availed  himself 
by  accommodaling  bis  design  to  the  caprice  of  Naiute. 

f  Skinner  derives  (a/on  (claw  of  a  bird  of  prey)  from  ta/ut,  yii/a 
preeipuum  igtarum  ovium  rahur  in  talo  *eu  ca/caneo  ctmaitttL  If 
this  etymolo^  be  admitted,  the  derivation  of  the  Italian  words 
intafftio  and  iniatfiiare  will  be  found  in  the  action  of  the  bird's  foot 
e/aminff  the  earth,  or  icraping,  scratdiing,  and  tutting  into  any 
object. 

t  Se€  Note  (A.)  at  the  end  of  Engraving, 

J  Strutt  brings  the  Ait  from  Egypt  into  Phcptiicia,  and  thence  to 
Greece,  where  m  Homer*s  time,  za  we  learn  from  the  shield  of 
Achillea;,  it  must  hare  l>een  most  succeBsfully  and  tastefully  cul- 
tivated. Rut  the  ^\m  of  excellence,  prior  to  either  Egyptian, 
Ph«niciaa,  or  Grecian  Art,  has  been  conceded  to  Etnuia,  Out  of 
the  Etmscan  antiquities  for  which  the  British  Museum  is  indebted 
to  Sir  William  Hamilton,  Strtjtt,  in  hia  DicUpnary,,  gives  two 
engraved  specimens  extremely  cojions. 


*•  and  the  heads  of  the  four-footed  animals/'  (one  of  Karliwt 
which  she  holds  in  each  hand,)  **  are  also  finished  with  Methods. 
the  same  instrument  in  a  very  careful  manner/'*  ^■^^s*''"^^ 

(8.)  To  the  practice  of  ciilting  lines  with  the  graver^  Sometimei 
was  superadded  a  further  process  of  very  great  antiquity;    }^  ^f 
that  of  filhng  in  the  lines  or  excavated  parts  with  some  ^^^^^y  ^^ 
metal  of  a  colour  different  from   that  of  the  engraved  with  aicUo* 
plate.     Under  this  variety  of  the  Art  may  he  classed  the 
method  called  working  in  niello,  practised  among  the 
gold  smiths  of  Europe  in  the  Age  of  Finiguerra,  at  the 
era  of  the  discovery  of  printing.!     The  conceit  of  in- 
laying ouc  metal  with  another  finds  employment  for 
numbers  at  the  present  day  in  Russia,  whence  we  derive 
continual  Bpecimens  in  the  form  of  knife-handles,  snuff- 
boxes, &c.     Sometimes  more  than  two  metals  are  intro* 
dnced,  Evelyn,  and  afler  him  Strutt,  among  other  autho- 
rities for  the  antiquity  of  Engraving,  quotes  the  woid 
2i7p»  kalaugh^  which  is  used  in  1  Kinga,  ch.  vi.  ver.  35. 
to  express  the  hollowing  out  of  the  carved  work  upon 
the   cheruhim,  pahn  trees?,  and  open  flowering  in  the 
sanctuary,  which  were  aflerwardsJ^/M  up  with  gold-J 

(9*)  A  description  of  Engraving  in  niello  is  thus 
given  by  the  Connt  Seratli.  "The  intended  subject  was 
engraved  with  a  burin  upon  a  plate  of  silver.  This  was 
a  fler  wards  cove  red  over  with  niello,  {nigelium,}  which  was 
a  metallic  substance,  or  black  kind  of  enamel,  reduced 
to  powder,  composed  of  silver,  copper,  lead,  sulphur,  and 
borax,  so  that  tt  was  more  easily  fusible  than  silver,  and 
of  a  dark  colour.  The  necessary  degree  of  heat  was 
then  applied^  which  melting  this  metallic  componnd 
without  affecting  the  silver  plate  occasioned  it  to  run 
about  until  it  had  filled  all  the  strokes  of  the  Engrav- 
ing. Lastly,  the  superfluous  part  of  the  niello  which 
rose  above  the  surface  of  tFie  silver  plate  was  removed 
by  scrapers,  files,  and  pn  mice-stone,  until  the  even  snr* 
face  of  the  plate  appeared  in  every  part  so  that  the  niello 
only  remained  in  the  strokes  made  by  the  burin,  thus 
giving  to  the  engraved  design  its  true  effect, **§ 

(10;)  From  the  very  remote  antiquity  of  this  and 
the  foregoing  branches  of  the  Art,  (see  Misceiianecng 
Divinon  for  the  words  C'AViiiiEy  and  Intaglio,)  it 
is  quite  plain  to  us  that  the  Ancients  possessed  all  the 
materials  (however  rude  and  unartist-Uke  some  of  their 
attempts  II  may  seem)  for  arriving  at  the  same  results 

•  See  Note  (B,)  at  the  end  of  Ettqhavino. 

+  The  Abb^  Lanzi  (Scoria  Pitionca,  voiX  p.  130.)  calls Engrsving 
in  niello,  ^r/i/?4 JO  atttlchisnimo  frrqumtato  nH  Btcoio  tv^  uptcmlmtntt 
in  Firenze,  caduto  in  dtmcntiraHza^  ntl  tiffteguiente  malgrada  Ic  i/** 
hgenxe  dti  Ceiitni  per  manttnerh.  He  then  goes  on  to  show  its 
uses.  It  was  employeil  for  tht)  embeUishment  of  all  movabWs  in 
siketj  as  wi^ll  objects  of  sacred  vatuc,  chmUcet,  ini9s&l!<i,  and  other 
bk>oki  uFKeltgion,  depositories  of  relics  luiil  p«xes,— >as  for  pro  fane 
purpotes,  upon  sworrl  handlen,  armour,  tabto  services  of  plate,  brace- 
lets, and  other  ornaments  of  dress.  It  was  also  much  ia  vogue  for  ft 
sort  of  cabifiets  of  ebony,  adorned  in  different  ways^  wilh  small 
ima^s  in  silver,  and  stnatll  plates  tastefully  \7orki'd  in  niello^  ri-pre- 
sentinghiiiforiai]  groups  of  BgureK  or  wreaths  of  flowers. 

X  Evelyn' ji  Cha/co  graph  If,  p.  18,  and  Strutt' s  Essay  Oh  the 
Origin  and  Progrest  of  Engraving^  p*  8,  at  the  end  of  vol.  i.  of  his 
Dictionavjf  of  Engravers, 


^  Cellini  (  Trahtito  del  Orrjtctria,  cap*  ii.  p.  24.)  remarks  upon 
the  great  care  to  be  taken  in  cleansing  the  pute  preriously  to  the 
application  of  the  niello.    The  plate  was  to  be  purified  irotn  all 


(i^ase  and  dirt  by  an  operation  termed  among  goldsmiths  la  cent* 
ra/4.  I.  r*  boiled  in  clean  water  mixed  with  oak  ashes  for  a  quarter 
of  an  hour,  then  taken  out  and  thoroughly  washed  in  clean  water 
with  a  small  bruih. 

See  a  Disstrtation  by  Count  Seratti  on  the  sulphur  in  his  pos- 
sessioi],  a  Work  uf  Maso  Finiguerra,  quoted  by  Mr.  Ottley,  p.  270 
of  hit  History  o/ Engraving* 

\\  Strutt  has  engraved  from  the  Uamiltonian  collection  of  EtniK 
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Siigsaida{^.  with  their  modem  glyptic  fdlowerB,  who  have  not  nn- 

^'*— •v"""^  frequently  claimed  the  honour  of  original  discovery  for 

what  more  justly  might  be  termed  sagadous  adaptation.* 

OfPrhda. 

Theflnt  (H.)  The  earliest  engraved  worka  intended  for  im- 

P^'^  •*•  pressions  in  ink  ware  3l  wood.  The  Art  of  printing 
from^od  BLOCK  books,  (bo  called  from  each  page  being  printed 
from  one  block,)  long  practised  by  the  Chinese,  appears 
to  have  travelled  Westward  to  Europe,  along  with  the 
introduction  of  the  silk- worm,  the  invention  of  playing 
cards,  &c.,  or  perhaps  even  of  gunpowder  and  the  mag- 
net, and  to  have  been  adopted  by  the  monks  of  the 
XlJflth  Century  for  diffusing  their  religions  tenets  in 
pictures,  just  as,  throughout  the  Dark  Ages,  they  invented 
godly  plays,  called  Mysteries  or  Moralities,  to  rival  the 
drami  profani  of  the  minstrels,  mummers,  (mimi,)  or 
bards.t  Together  with  these  pictures  of  Saints^  and 
sacred  events,  short  legends  in  verse,  or  appropriate 
passages  firom  Scripture,  were  engraved  upon  the  same 
block.  When  afterwards  other  means  and  other  sub- 
stances were  tried,  the  varieties  of  mechanical  execution 
and  of  pictorial  effect  increased  in  proportion. 

(12.)  M.  Adam  Bartsch,  author  of  the  PeinireChra- 

veur,  a  Work  of  great  value  to  collectors,  in  twenty-one 

g^  octavo  volumes,  enumerates  thirteen  classesof  Engraving. 

ItiwS^      ^'  Chalcography,  or  Engraving,  properly  so  called.^ 

executed  with  a  graver. 

2.  Engraving  with  the  dry-point. 

3.  Etching. 

4.  Etching  finished  with  the  gpraver. 

5.  Dotting  or  stippling,  performed  with  a  punch  (jnil 
der  goldschrnits  pume)  and  mallet. 

6.  Scrapings  or  the  dark  method  called  mezzotinto, 
practised  chiefly  in  England. 

7.  Engraving  in  dil^rent  colours,  or  Le  Blon's  me- 
thod. 

8.  French  method  or  chalk  Engraving. 

9.  English  method  by  dotting.  (La  maniere  poin- 
tifUe.) 

10.  Method  for  giving  the  effect  of  bistre,  or  Indian 
ink.   {Aqvatinta,  ou  la  maniere  de  bistre.) 

11.  Method  by  coloured  washes.  Maniere  (^  Vaqua- 
tinta)  de  lavia  de  diffkrentes  couleuis.^ 

can  antiquities  in  the  British  Museum  two  extremely  curious  and 
Taluable  specimens  of  ancient  Enj:fraving.  They  fonn  a  froiiti^)iece 
to  the  Ist  Volume  of  his  Dictionary  of  Engravers.  One  of  them  is 
part  of  the  sheath  of  a  parazonium  or  dagger.  The  original  is 
eight  inches  and  a  half  long,  more  than  three  wide  at  the  top,  and 
decreases  gradually  to  an  inch  and  a  quarter  at  the  bottom.  Two 
historical  subjects,  of  exceedingly  rude  workmanship,  supposed  from 
the  Iliad,  are  engraved  upon  it.  The  figures  are  executed  with  the 
graver  only  upon  a  flat  surface,  and  need  only  to  be  filled  with  ink 
End  nm  through  a  printing-press,  provided  the  plate  could  endure 
the  operation  to  produce  a  fair  and  perfect  impression.  The  other 
specimen,  observes  Mr.  Stnitt,  is  greatly  superior  in  workmanship 
to  the  former.  It  is  a  patera,  or  instrument  used  by  the  priests  in 
their  sacrifices.  Under  each  of  the  two  figures  upon  it  is  an  inscrip- 
tion in  the  Etruscan  character ;  the  figures  are  carved  in  low  re- 
lief, but  the  hair  of  the  woman,  the  ornamental  parts  of  the  drapery, 
^t*  *^c  jmaller  folds,  are  evidently  the  work  of  the  graver  only. 
M.  LrAnkervillc's  eulogium  on  this  relic  is,  that  it  is  the  richest  and 
most  remarkable  remnant  of  antiquity,  and  of  all  the  Etruscan 
bronzes,  the  Ijest  exectited  and  most  happily  preserved. 

*  See  Note  (C.)  at  the  end  of  Enqratinq 

t  Sw  onr  Mitcellaneout  Division  for  the  words  Bard,  BdmsTBEL, 

MUUMER.  ' 

X  From  ;t;«XMf,  coj)i)eT,  and  y^Kpu,  I  inscribe. 

§  All  these  eflfects,  including  those  of  the  preceding  nine  methods, 
are  now  as  completely  and  almost  as  easily  practicable  from  steel 
plates  BS  from  copper. 


12.  Xylography,*  or  Wood  Engwdng;  jQjftmire  oi  II 
5otf,)  and  its  varieties.  K 

IS.  Lithography  and  its  vaneti(es.t  ^*^ 

The  abore  enumeration,  while  it  Aawnowr  sabject  Co  tin 
be  of  such  extent  as  irmst  be  onrapobgy  for  giviiig  no  ^ 
more  than  a  very  brief  account  of  each  praoen^  sn^  ^ 
gests,  at  the  same  time,  an  improved  anangnBant,iriDch 
we  propose  to  follow.     Three  sorts  of  material  are  here 
spoken  of;  wood,  metal,  and  stojie.     We  oonaeqnentfy 
divide  the  Art  into  three  branches,  XTioflitAFfrr,  Chal- 
cography, and  LrrHooRAPHT.    And  the  modes  of  ope- 
rating upon  each  material  are  twofold,  viz.  either, 

1.  By  some  one  of  the  varieties  above-meitfioned, 
(particnlarly  Nos.  1,  2,  9,  12  and  18.)  To  this  mode 
we  give  the  name  of  iimpie  process.     Or, 

2.  By  a  union  of  two  or  more  varieties.  For  tbk  we 
propose  the  title  of  mired  or  compound  proeeM» 

In  Wood  Engraving,  for  example*  by  um|plB  ivncns 
we  would  be  understood  to  mean  the  me  dt  only  one 
block  for  one  complete  impression.  By  oomponnd  pro- 
cess we  imply  the  use  of  two  or  more  blocks ;  orof  aooc 
additional  apparatus,  such  as  was  required  in  the  infancy 
of  the  Art,  for  the  completion  of  a  print  by  8tensillii^.t 
In  Chalcography,  or  Engrarmg  on  metal,  we  call  each 
of  the  first  three  methods  in  the  above  list  a  dvple 
process ;  while  to  almost  all  the  remainder  (namely,  from 
No.  4  to  No.  11  inclusive)  we  give  the  epithet  of  com- 
pound. And  lastly,  in  the  case  of  Lithograpfaie  prints, 
we  would  term  that  a  simple  process  where  only  one 
stone  or  slab  is  required  r  but  csll  the  use  of  two  or  of 
seferal  by  the  title  of  compound  Lithography. 

(13.)  Bnt  befiwe  we  nndertake  to  trace  to  their  Eogm 
origin,  and  to  partinltrize  the  diftrent  methods  aod  l^P 
materials  of  Engraving  in  reference  to  ink-impressfoos  ^P' 
upon  paper ;  it  will  be  proper  to  stale  some  general  mfcs  ^^'^i 
to  whidi  every  branch  of  the  Art  must  alike  be  sofajecL  puds 

♦  Trom  Q£x«>)  wood,  nd  >^«^  I  inicribe.  IbepcopridjcfOt 
ttrm  Wood  £ngraviii|p  hoi  biNin  disputed  bj  soidb  cJkUeoprmpik^ 
who,  with  a  view  to  distinction  as  cutters  of  copper,  prelei'tbe  term 
wood-ctitting.  Bat  besides  that  the  graver  or  buna  is  an  izistm- 
nwnt  in  constant  nso  among  artists  in  wood,  there  is  no  absmdilf 
moTv.  ^icvous  than  to  8up|)ose  the  ml  merit  or  rank  of  an  artist  to 
consist  in  the  kind  of  vehicle  he  uses.  To  this  absurd  pride  waaj 
a  suppressed  invention  is  probably  attributable.  Engraving  on 
coppcT  was  undervalued  at  the  period  of  its  discovery  iu  Italj,  tiD 
the  persevering  German  noechanists  invented  the  press.  A  lood  of 
similar  nvabv  isems  in  this  Country  to  have  subsisted  betvccn 
painters  in  oil  and  in  water  colours,  which  has  ended  in  a  seziesof 
unforeReen  triumphs  for  the  latter. 

f  From  }Jfc(,  a  stone,  and  y^^f,  I  inscribe. 

{  A  stensil  (anciently  called  pattern,  or  stanefile^  see  PluL 
Ty-ant,  for  1709,  No.  310.  p.  2397.)  is  a  thin  plate  of  tin  or  other 
metal,  and  sometimes  a  piece  of  card  or  thick  vellum,  with  haieiia 
it  cut  to  the  shape  of  objects :  so  as  that  when  it  is  laid  over  any 
print,  the  paper  underneath  the  stensil  receives  from  the  touh  of 
the  operator  a  wash  of  colour  through  the  perforated  parta  Mr. 
Singer,  in  his  Hiitory  of  Playing  Card;  p.  179,  quotes  (rom  Brei^ 
kopt'  the  method  practised  by  the  briefnuhlen.  They  pasted  an 
impression  of  their  print  on  pasteboard,  and  cut  out  all  the  puts 
which  were  to  receive  the  same  colour.  For  the  whole  wo^  tbcj 
accordingly  required  as  many  pieces  of  pasteboard,  called  patnnen, 
(stensils,)  as  there  were  colours  in  the  design.  The  colours  tbos 
laid  on  contributed  to  finish  the  picture  and  supplied  frequently  tke 
form  of  many  parts  which  were  not  expressed  by  the  lines  of  the 
wood-cut.  Probably  some  of  our  readers  will  recognise  the  simi- 
lari^  of  this  process  to  a  method  of  drawing  called  oriemta/ iintim, 
recently  much  in  fashion  and  in  which  stenails  axe  used. 

A  tmrd  variety  of  the  mixed  or  compound  class  might  be  hen 
introduced,  namely  a  sort  of  chiaroscuro  prints  by  the  onion  of 
impressions  alternately  from  wood  and  metal:  first  printed  from  a 
cojiper-plate  and  then  shaded  b^  wooden  blocks ;  but  as  this  im- 
phes  a  previous  acquaintance  with  engraving  oz  etching  in  ««f**l, 
we  include  it  under  Chalcography. 
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pHtag.  The  Engraver,  like  the  paioter,  has  certai  q  pictorial  ele- 

^11^  1^  menls  to  be  carefully  studied  and  pursued;aiid  adhered  to« 

whatever  be  the  vehicle  by  which  he  works.    Both  artists 

^must,  it  is  obvious,  begin  their  course  together  in  the  same 
school  of  drawing  and  of  chiaroscyro.  Both  have  the  same 
necessity  for  perfect  acquaintance  with  anatomy  and  per- 
ipectivt.  Both  are  interested  in  ex  pressing' with  truth  and 
vigour^  not  the  outlines  only,  but  the  giirfaces  and  texture 
of  bodies  ;  as  also  the  changes  which  light  and  air,  in  their 
innumerable  modifications,  unfold  \o  the  observer  of  Na- 
ture»*  Engraving  may  not  inaptly  be  called  the  translation 
of  Pajoting  into  n  language  of  which  the  phraseology  is, 
in  many  instances*  the  same  as  the  original ;  but  which, 
in  many  more,  retains,  nevertheless*  its  own  proper 
idioua  :  and  of  this  idbm  a  good  translato?  will  always 
be  able  to  avail  himself.  He  never  can  arrive  at  such 
&n  end  ei^cept  by  familiar  acquaintance  with  his  means ; 
namely,  with  the  peculiarities  of  the  two  languages  iu 
question.  The  work,  to  be  properly  translated  from  the 
canvass  to  the  copper-plate,  must  undergo  such  idiom- 
.  atic  changes  as  belong  to  the  employment  of  the  new 

^^ftmaterial.  In  every  such  work  of  taste,  literal  tnterpreta^ 
^P^Vtion  must  not  be  mistaken  for  fidelity  :  otherwise  a  bald^ 
HJ^  and  spiritless,  and  nnsatisfaclory  result  will  be  inevitable. 
^««  (14.)  The  chief  study  of  the  Lint  Engraver,  whether 
in  wood  or  metal,  is  to  contrive  such  an  arrangement  of 
his  lines  as  will  be  most  appropriate  for  marking  the 
character  of  each  particular  object  so  as  to  distinguish  it 
from  every  other,  and  preserve,  at  the  same  time,  its  pro- 
per keeping,  (see  Painting, p.  575.  Art.  2S2,  283.)  place, 
and  value  in  the  general  composition  of  the  picture. 
His  lines  for  giving  the  greatest  smoothness  and  polish 
are  parallel ;  for  extreme  hardness  and  dnhiess  cross 
each  other  perpendicularly;  or  for  intermediate  degrees 
take  what  is  called  the  lozenge- form,  and  cross  each 
other  at  some  angle  less  than  a  right  one.  The  latter 
have  the  name  of  lozenge-hatchings  ;  the  former  arc 
termed  square-hatchings.  For  a  flowing  effect  these 
parallels  or  hatchings  will  be  more  or  less  curved  ;  and, 
on  the  other  hand,  to  express  stiffness  or  immobility,  or 
some  determined  instantaneous  action,  they  wili  be  rec- 
tilinear. Again,  where  any  object  is  to  be  distinctly 
prominent,  Can  effect  wbich  greater  powers  of  contrast 
in  the  use  of  colours  render  variously  attainable  by  the 
painter,)  the  Engraver,  by  giving  the  lines  which  shade 
■  the  object  a  different  direction,  or  a  ditTerent  degree  of 

I  thickness,  or  a   different   interval  between   them  from 

I  the  lines  which  compose  surrounding  objects,  may  ob- 

B         tain  the  utmost  force  and   perspicuity.     When,  on  the 
^M        contrary,  this  relief  would    he    improper,  and    objects 
^        require  to  be  flattened  or  brought  nearer  together  in  a 
position  on  the  same  plane  almost  equidistant  from  the 
spectator ;  here  a  general  assimilation  of  the  lines  and 
shadings  is  resorted  to.f 

*  Thfl  word  eolnur  is  frequently  applietl  to  engmred  ivtirks,  and 
Iff,  of  course,  applied  in  a  Bomewhat  different  tenie  from  thai  of 
the  tame  word  applied  to  Fainting.  No  ideas  of  adtuol  red,  bine, 
uid  yellow,  or  of  their  compounds,  can,  of  courae,  be  presented  to 
iht  spectator  of  a  picture  composed  of  only  black  and  white.  But 
we  have  jdrendj  noticed  on  the  subject  of  Chiaroscuro,  (ite  Pa.int- 
nfo,  lait  note  to  Art.  ^82.)  that  oer tain  tinta  of  red^  blue,  &c  have  a 
certain  value  or  keepings,  «  certain  d«|^e  of  prominency  or  of  unob- 
trusiveness  in  every  good  pictorial  eompoiition.  The  bumneca  of  the 
En^ATer,  and  wrmetinies  his  chief  diffieuliyi  is  to  Mtniate  exactly 
this  value,  and  to  represent  it,  as  fu  is  the  lepesoilaetton  is  prac- 
ticable, m  black  and  white.  CdIow,  too,  is  oflcn  wily  another  term 
for  the  quantity  of  black  pig^ment  ( Aft.  7,)  which  th«  plate,  by 
bciDj»  well  engraved,  is  cajmble  of  giving  cut  upon  paper. 

i  See  Nota  (D.)  at  the  end  of  ENoHAVtttci. 


(15.)  Another  Work  of  Adam  Bartsch,  published  at  Handlings 
Vienna,  1 821 .  in  2  rols.  8 vo., entitled,  Anleitung zur  Kup-  ^-^"S^*^ 
fersthhkuiidc^  conlaios  much  useful  and  practical  infor- 
mation 00  the  arrangement  of  lines,  technically  termed 
handling.  He  obsen'es,  however,  that  a  descriptioo  of 
all  the  various  ways  adopted  by  judicious  Engravers  for 
the  purposes  of  their  Art,  would,  in  words  ordy,  be  a 
task  impossible.  We  are  entirely  of  the  same  opinion; 
and  we  therefore  proceed,  after  the  ejtaraple,  and  upon 
the  basis  of  so  sidtful  an  authority,  to  oSer  only  some 
genenil  remarks. 

First,  we  shall  consider  the  most  received  and  most  ^^"'^**"P 
successful  methods  of  distinguishing  each  several  kind  J^^^^^q 
of  object  from  any  other  :  and,  ^ny,^ 

Secondly,  how  to  do  this  so  as  not  to  intcmipt  the 
unity  of  the  whole,  but  to  contribute  towards  the  har- 
mony and  combined  eflect  of  the  engnived  picture. 

(IG,)  The  sort  of  surface  which  it  seems  of  most  im-  L  Distinct 
portance  to  remark  upon,  and  which  requires  principally  texhjre  of 
the  notice  of  the  Historical  Engraver,  is  that  of  the  hu-  various  but- 
man  head,  and  the  human  skin  or  complexion.     Next  ^^^ 
to  this   may  be  reckoned  drapery  ;   and  lastly,  other 
bodies,  whether  natural  or  artificial, 

For  the  carnaljons  and  texture  of  the  human  akin,  of  Flwh. 
the  half  shadows  (Painting,  p,  580.  Art  290,  )  are  ex- 
pressed less  frequently  by  lines  or  strokes  than  by  do(s. 
Sometimes  these  dotted  marks  are  perfectly  rouitd,  and 
consist  of  small  conical  holes  made  in  the  pl&te,  with 
their  apex  downward,  by  a  dry  needle^  punch*  or  etching' 
point.  (See  plate  i,)  At  other  times  Ihey  are  angtdar, 
and  each  dot  consists  of  a  small  isosceles  triangle, 
made  by  a  peck  of  the  dotting  graver.  {Ibid.)  If 
the  peck  be  repeated  in  the  same  dot,  as  is  the  case 
in  Chalk  Enj^raving,  the  figure  of  the  dot  becomes  a 
small  irreg'ular  polygon.* 

Some  Engravers  who  use  the  burin  only  (Mr.  DariBch 

*  Hie  worki  of  Ltiij^i  6chis?ODetfi,  Anthony  CttrtSoti  the 
younger,  and  John  Hall,  contain,  perhaps,  the  best  mo<)em  tpvcu 
cimens  of  stippling  jwlicioualy  united  with  the  lines  of  the  graiper. 
In  tome  of  th«  Eu^avini^  of  SchiaTonetti,  who  w af  not  only  admir- 
able ia  the  chalk  nuuiDcr  but  uJiO  as  a  Line  Engraver  and  wt^  the 
burin^  his  btipplisur  is  wrought  into  lioef  siich  as,  in  drawing  irith  a 
crayon }  are  ustiaSy  hatdied.  A  beautifully  limpitl  dfeet  ii  thai 
produced  for  water,  and  a  clear,  firm  preciBion  of  choractcr  forMTthi 
ftone^  9tc*  From  the  enrlieft  itago  of  the  Art  the  liest  line  Kn* 
(pavers  (under  which  term  are  cfmiprehcnded  thoie  who  only  ot 
chieHy  use  the  burin)  have  always  intermingled  stijyjjHnjf  with  their 
lines:  and  cjcamples  of  this  practice  coatinually  present  themtelTea 
amonr  the  many  admirable  Portrait  Engravers  of  the  French 
School,  Since  the  invention  of  Chalk  Engraring,  either  an  admix- 
ture of  lines  with  stippled  work  has  t>cen  generally  introduced^  or 
the  dots  of  the  stipphng  have  been  arranged  ia  cottraes  to  KsemUe 
lines  ill  chalk.  Such  wan  the  method  of  the  mast«rs  mentioned  at 
the  beginning  of  this  note.  Wood  Engravers,  likewise,  pcmetiSB 
frequent  «ti|^>pling  with  The  niirtn.  The  carnations  of  the  female 
form,  and  vf  children,  being  peculiarly  delicate,  require  in  their 
half  iinfs  a  greater  number  of  dots  and  more  stippling  than  the 
male  figure.  Sometimes  the  stippling  takes  the  appearance  of  wiy 
short  lines  blttnted  at  eneh  extremity  and  earned  along  like  links  of 
a  chain  in  a  direction  appropriate  to  the  ft)rm  of  the  objifct.  Be- 
tween theie  rows  of  short  or  stippled  lineSi  ami  between  the  es* 
tremities  of  any  two  of  them,  small  dots  aic  often  inserted  as  fine 
OS  it  is  poiaible  to  eiecute  thetn,  the  betttfr  to  blend  the  Bhading«| 
and  give  •oftness.  In  proportioti  as  these  stippled  lines  appKweh 
the  light,  the  shorter  and  finer  they  become ;  until  at  length  they 
dwindle  insenstbly  into  Rmall  round  points.  On  fhe  oppoaite  of 
shady  aide  of  the  figure  they  follow  a  qnite  opposite  nile.  Thitf 
must,  as  they  approach  the  utrong  shadow,  be  drawn  to  greater 
length  ;  and  must  at  last  join  their  extremitiei  and  form  but  one 
continuous]  line  in  that  part  where  a  second  clas«  of  stroIsM 
forming  simple  hatching^  is  add^d.  In  illustration  of  this 
Mr.  Bartseh  referji  to  many  excellent  examples  in  the  work*  of 
Bortobssi,  of  Sir  Robert  Strange^  and  of  other  modem  srtists* 
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Enipraying.  quotes  Edelinck  and  Wille  as  examples)  produce  their 
^^N^*-'  delicate  gradations  of  shadow  altogether  by  continuous 
lines,  to  which  they  give,  according  to  circumstances,  a 
greater  or  less  degree  of  fineness.  Next  they  introduce 
between  these  lines  with  a  pointed  instrument,  or  stylus, 
a  number  of  minute  punctures  at  equal  intervals.  **  This 
process,"  he  observes,  *'  demands  a  very  practised  and 
clean  graver ;  but  it  promises,  if  the  lines  are  drawn 
with  proper  delicacy,  to  answer,  efiectually,  the  pur* 
pose/'* 
OfHair.  (17.)    Hair  is  best  expressed  by  lines  running  in 

parallels,  which  in  order  to  mark  the  shading  must  be 
swelled  or  strengthened  to  the  depth  required.  The 
strokes  tor  light  hair  must  be  of  greater  fineness,  but 
must,  nevertheless,  be  full  of  colour.  They  must  in 
every  case  lie  near  together.  In  works  of  magnitude 
where  detail  is  required,  such  as  portraits,  single  hairs 
of  a  curl  are  lefl  white,  and  others  added  in  a  mass,  an 
expedient  which  produces  an  excellent  effect. t  Hatch- 
ings (Art  16.)  are  seldom  used  for  hair  except  in  the 
broad  masses  of  shade  where  partings  of  the  hair  are 
not  discernible.  The  cross  strokes,  however^  must 
always  be  more  delicate  than  the  lines  over  which  they 
are  laid.  *'  A  double  crossing,  or  third  course  of  lines 
is,"  says  Mr.  Bartsch,  ''  quite  inadmissible  in  represent- 
ing hair,  and  should  never  be  attempted.  { 

*  In  portraits,  vhere  the  greatest  accuracy  must  be  preserved  for 
delineation  of  the  finer  muscles,  dots  made  with  the  g^ver  have  the 
best  effect.  Their  somewhat  lengthy  form  very  much  assitia  in 
expressing  the  pores  of  the  skin.  To  produce  in  a  portrait  tones  of 
complexion  a  little  stronger,  these  dots  are  often  placed  more  closely 
together :  but  oftener,  and  more  successfully,  the  effect  is  obtainea 
by  a  course  of  fine  strokes  between  which  in  an  oblique  direction 
tne  dots  may  be  introduced.  Mr.  Bartsch  quotes  the  best  works  of 
the  most  eminent  Engravers — portraits  from  the  burins  of  J.  O. 
Wille;  the  Drevets  ;  O.  F.  Schmidt;  G.  Edelinck ;  and  Francois 
Chereau ;  the  last  of  whom  he  distinguishes  for  peculiar  truth  and 
delicacy  in  engraving^  the  hands  and  extremities.  Shadows  of  a 
deeper  class  are  prcSuced  by  two  or  three  crossings  of  delicate 
strokes  rather  near  each  other.  The  powerful  shadings  which 
result  from  two  crossings  of  thick  strokes,  full  of  colour,  are  unsuit- 
able to  the  delicacy  of  the  human  complexion.  They  can  be  intro- 
duced only  in  very  small  heads,  and  in  small  portious  of  shadow ; 
but  in  such  a  case  the  white  squares,  or  lozenges,  or  interstices 
must  be  filled  up  with  dots.  In  naked  figures,  these  dots  roust  be 
sparingly  introduced,  and  used  only  in  the  weaker  shadows,  or  half 
tints,  consisting  at  most  of  two  courses  of  lines.  Some  good  old 
Engravers  were  in  the  opposite  extreme,  and  were  too  sparing  of 
dots.  Their  carnations,  consequently,  want  softness.  In  the  cele- 
brated print  of  Judith,  which  Cornelius  Oalle  the  elder  engraved 
after  Rubens,  and  which  is  admired  as  a  che/MToBUvre^  the  absence 
of  this  charm  is  painfuHy  evident,  since  in  the  figure  of  Holofemes, 
and  in  those  of  the  Augels  hovering  over  the  tent,  the  carnations  are 
executed  by  lines  only,  and  with  the  same  handling  as  the  drape- 
ries. When  these  dots,  which  are  chiefly  employed  for  the  human 
ikin  and  complexion,  occur  betweeeii  lines,  they  are  usually  made 
equidistant  from  each  other,  and  in  the  half  shadows  assume  a 
longer  form,  taking  a  direction  conformable  to  the  shape  of  the 
body  or  muscle  to  be  engraved,  and  more  or  less  apart  from  each 
other  according  to  circumstances.  At  the  same  time  we  must  ob- 
serve that  an  excessive  and  overwrought  alternation  of  little  short 
lines  and  of  dots  made  with  the  graver,  laboriously  introduced  in 
triangles  or  crosses,  will  produce  a  glassy  effect,  aud  diminish  rather 
than  promote  the  delicate  softness  proper  for  carnations.  Mr.  Bartsch 
instances  this  defect  in  Wille*s  Engraving  of  the  death  of  M. 
Antdhy  after  P.  Battoni:  and  also  refers  to  the  breast  of  Nessus, 
in  an  Engraving  of  Nessus  and  Deianira  after  Guide,  the  other- 
wise admirable  chef-iTceuvre  of  Wille's  pupil,  C.  C.  Biervic.  We 
admire,  says  he,  the  power  of  Art,  but  lament  the  absence  of  truth 
and  nature.  A  beautiful  example  of  soft  carnation  is  given  in  the 
figure  of  Hymen  engraved  by  Bartolozzi  in  his  "  Clytia*'  after 
Annibal  Caracci.     Anleitung,  Sfc.  vol.  i.  p.  85.  sec.  256—260. 

f  Mr.  Bartsch  {Anleitung^  8fc.  sec.  261.)  instances  among  the 
best  works  of  Antoine  Masson  portraits  of  W.  Brisacier  and  of 
O.  Charier. 

%  Rid,  tec.  251.    The  portraits  engraved  by  Jacob  Houbraken 


(IS.)  Drapery.    DifFerent  kinds  of  dnpery  require  Bm 
very  different  handling.     Velvet  it  very  e^ypropriately  ^^^ 
represented  by  a  course  of  thick  Btroluhs  full  of  colour,  ^^ 
interlined  v?ith  others  finer  and  thinner.     Where  these 
lines  approach  the  light  they  must  be  dravrn  to  a  point* 
and  the  intermediate  strokes  made  somewhat  shorter. 
In  broad  masses,  requiring  for  the  above  arrangement 
of  alternate  thick  and  thin  lines  a  stronger  quantity 
of  colour,    the    effect    is    produced    by  vride    hatch- 
ings, the  lines  of  which  are  swelled  out  or  drawn  finer 
according  to  circumstances.    This  seccAid  series  of  lines 
crosses  the  first  without  the  accompaniment  of  any 
intermediate  strokes.* 

(19.)  Other  substances.  All  hard  and  polished  su^  Of  dhi 
&ce8  are  represented  by  parallel  lines  (Art  14.)  clearly  <  * ' 
and  sharply  cut,  which  vary  in  thickness  according  to 
the  degrees  of  light  and  shade.  To  give  an  eflfed  of 
dazzling  lights  introduced  abruptly  on  a  dark  shadow, 
(as  is  the  case  with  polished  metals  and  other  shining 
bodies,)  the  shading  lines  should  not  in  general  termi- 
nate in  an  insensible  point,  but  break  off  at  once  upon 
the  bright  reflection.  Hatchings,  except  for  the  darkest 
shadows,  are  rarely  used,  and  are  most  employed  where 
some  adjacent  object  takes  off  the  shining  effect.  Let 
the  second  series  of  lines  in  these  hatcfaingn  be  always 
considerably  finer  than  the  firstf 

Sky,  clouds,  smoke,  ground,  stones,  and  wood,  are 
generally  executed  in  the  early  process  of  the  Engraving. 
In  landscapes  engraved  on  metal,  the  trees,  rocks,  earth, 
and  herbage  should  be  etched  as  much  as  possible. 
Nothing  should  be  left  for  the  grraver  but  to  perfect, 
soften,  or  strengthen  the  previous  touches.}  Whenever 
objects  of  this  kind  are  intended  to  come  out  distinctly, 

exhibit  beautiful  specimens  of  hair  delicately  executed.  Shoit  hsir 
and  fur  must  uniformly  be  expressed  by  short  and  shaiply  pointed 
strokes,  with  more  or  len  softness  according  to  the  soitotsbn.  In 
masses  of  shade,  and  particularly  in  the  darker  meases,  an  sluna- 
tion  of  fine  with  somewhat  deep  (Mtarkeren)  strokes  judidouil}' 
combined  will  have  a  good  effect.  Cross-hatuiings  must  be  voy 
rarely  used  in  delineating  fine  white  furwork,  and  must  whererer  it 
is  possible  be  altogether  avoided.  Excellent  representations  of  fur 
are  to  be  found  in  portraits  engraved  by  G.  F.  Schmidt ;  the  Dre* 
vets  ;  Francois  Chereau  ;  J.  G.  Wille ;  G.  Edelinck  ;  J.  Muller,  sad 
C.  C.  Bervic.  Mr.  Bartsch  particularly  admires  a  beautiful  dog  in 
the  portrait  of  young  Frisius  engraved  by  H.  Goltz,  and  the 
"  reposing  Lion"  of  the  elder  James  Ghejm.     JbitL  sec  262. 

*  See  Note  (E.)  at  the  end  of  ENURAViNa. 

t  Fine  8])ecimens  of  shining  metal  occur  in  the  "  Obaervatecr 
distrait"  of  Wille,  and  in  the  portrait  of  the  Coimt  S.  Florentine,  by 
the  same  Engraver,  where  a  silver  inkstand  and  gilt  framework  of  a 
chair  exhibit  masterly  handling.  An  En^aving,  after  Titian,  by 
Michael  Natalis,  of  the  Man^uis  del  Guest,  is  an  admirable  example 
of  glittering  armour.  The  disagreeable  effect  of  hatchings  used  too 
freely,  and  of  lines  too  strongly  marked  for  representation  of  shining 
bodies,  may  be  seen  in  an  Engraving  published  by  Wille,  in  a.  n. 
1743,  consequently  earlier  than  his  best  manner.  It  is  a  portrait  of 
General  Belle  Isle,  after  H.  Riraiud. 

I  **  From  the  shape  of  the  burin,"  observes  Mr.  Gilpin,  at  p.  48. 
of  his  Etsay  on  PrinU,  "  each  stroke  in  the  copper  is  an  angular  in- 
cision, which  form  must,  of  course,  give  the  line  atrength  uid  firm- 
ness, if  it  be  not  very  tender."  Another  operation,  however,  serves 
for  finer  and  more  delicate  touches.  It  is  performed  by  cutting  into 
the  copper  with  a  steel  point  held  like  a  pencil.  This  is  called  the 
dry  point  or  dry  necfdle,  to  distinguish  it  from  the  aame  kind  of 
instrument  used  previously  to  the  application  of  aqua  /hrtis  in  etch^ 
ing.  lucisions  more  or  less  deep  by  pressure  of  the  dry  point  pro- 
duce lines  more  or  less  chargeable  with  colour,  but  always  MAtx 
and  more  delicate  than  lines  with  the  g^ver.  "Die  dry  pomt,  there- 
fore, may  be  used  with  great  advantage  in  fine  linen,  skies,  dis- 
tances, ice,  and  often  in  water,  csnecially  in  small  Engravings.  la 
most  things,  it  is  proper  to  etch  the  shadows,  leaving  on'.y  the 
lighter  tints  for  the  dry  point.    See  Note  (B.)  at  the  end  of  £.n- 


ENGRAVING. 


igrmvinij.  prominently,  or  kijmat  mBJsses,  they  must  be  worked 
»s/<«"«^  up  separately,  andTwtlli  a  variety  of  handling.* 

(20.)  The  r^preseutntii^ti  of  soft  earth  i8  made  m  the 
lights  by  detacf^^Mipkes ;  in  the  shadows  by  continu- 
ous ones  ;  but  eIwIltb  by  such  as  are  waving  and  irre- 
frnlar.     At   their  tenni nation   they  break   olf  abruptly. 
n    darker   shadows,    **  we    generally    use,"  says   iMr. 
ich,  **  two  or  three  series  of  hatchings,  the  strokes 
ich.  like  those  of  th^Hkndation  over   which   ihey 
cross,  must  be   crookedl^Hkt  be  somewhat  angular ; 
must  be  here  and  there  i^^en  or  discontinued  ;   and 
must  have  abrupt  endings/'t 

(21.)  Thus  far  \vc  have  selected  for  ob»ervatton  a  few 
of  the  peculiar  methods  of  handling  by  which  each  kind     t 

Lof  object   separately  considered   may  be  dii' 
from  the  rest.     We  will  now  proceed  lo  take 
notice  of  what  was  secondly  proposed   (Art. 
speciing   pictorial    effect,     The   same   authority    whf>m 
we  have  thus    far   chit  fly  followed,   observes,    that   in 
order  to  form   or  pass  a  fair  judgment  in  this  respect 
upon  an  engraved  picture,  it  is  of  much  greater  niuiM^ot 
to  examine  the  ditection  of  the  lines  and  hatchings  (co?i- 
duiU  des  kach^urts)  than  to  examine  whether  ihcyiiave 
been  chc^en  according  lo  received  rules  of  mechanical 
execution. ^yCThe  choice    of  strokes  for    Engraving    re- 
sembles  tttSielcclion  of  colours  Jbr  Painting.     The  pro- 
per colours%rtay  be  well  known  and   fixed  npoti.      Otit 
a  further  process   much    more  imporlnnt    is    ti    comc. 
T  hey  have  yet  to  be  duly   mixed   at*' 
pallette,  and   laid  on  with  aju^i^0U5 


mrtfllH|Eagn 
tttot,  oriiavitiir  ( 
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I  Mr,  Wilsoa  Lowry,  F.R*S.  the  Art  is  indebted  for 
'avt.>ntiua  ealkd  the  '' niUtig  tnacbinv/'  It  is  an 
apparttllHp^Tigravin^  any  series  ^|^TttItel  lines,  either  aU  raui* 
distaat,  oHiaving  diffifrent  intc'irala^HMl  thflO^jUHt  gratUtion 
from  the  gr(?ateiit  rvquircd  width  to  HRearest^HHs  appn  xima- 
tion.  It  wonderfully  eranomiEf^a  labouri  Wti^fKf^i^cWHy  htforc 
unknown  in  all  subjf^ds  for  which  a  sm^^Bl»rTlnt  is  rec|iuf(:Kl  ; 
such  aft  the  blue  p.ut  of  a  sky,  still  wbM|Hbc.  Uut  it  lai  more 
eapecially  useful  in  plate*  of  machinerj't  9cc.  havinjif  Teference  to 
BcientiEc  illuitraiion.  Many  engraved  works,  and  |KiTtictdarly 
thoae  for  the  Cycloj'MFdias,  bear  testimony  ever  Mince  this  invention 
to  its  unequalled  acturacy  and  lieauty  of  execution.  A  dinmond 
k.t  (the  use  oftnftuch  fnr  etching  was  ^rst  introrluced  by  Mr. 
)  is  conaccSBrith  the  rulinji;  apparatus ,^|y»ax!ieil  over  the 
Tj  BO  as  tji  mall  a  the  required  Incii^iou  tl^P^h  the  etchiu^ 
ground.  (See  plate  i.) 

Clear  blue  sky  should  be  represented  ly  very  fine  hoiiiontal 
parallels  perfecily  straight  and  cleanly  cut,  always  made  more  deli- 
cate and  occasionally  somewhat  wider  from  each  other  as  they 
approach  the  horiion*  llatchtni^s  are  not  allowable,  imlcsn  iu  a 
space  surrounileid  by  clouds ;  but  even  tben  they  gfive  a  f^rey  and 
sombre  effect  rather  than  of  pure  axure.  Clouds  tun  imitated  by  a 
aeries  of  strokes  delicately  drawn,  runoinj*  clnsfly  together,  and 
always  so  contrived  as  to  fullow  tbe  Khitpe  of  the  cloud.  In  sun- 
shine, and  for  very  white  clouds^  a  single  cour^te  of  TCiy  dehcatQ 
strukeH  is  sufficient;  but  should  even  those  produce ^jtene  too 
powerrul^  then  hmnW  detached  strokes  which  mu»t,  h^Hhf,  fall 
rei^ularly  into  rotrs,  may  be  substituted.  Doikf-r  cl9uJRKiui  of 
two  or  three  series  of  cross  lines.  In  thu  darkest  parts,  thew 
hatchings  are  only  s^trenp;thene(l ;  hut  the  ailaptntion  of  hh  liaes 
to  the  form  of  the  cloud  is  the  Engraver's  chief  aim.  \1iliem  thttj 
approach  its  outline,  each  clas<4,  or  coursef  or  series  of  lines,  mlist 
always  t>e  shorter  than  the  precedtnj^,^  The  lines  also  of  one  por- 
tion must  so  blend  with  those  of  another  that  atthouf^h  a  distrnfel^ 
separation  is  tomewhat  effected  by  the  shadini^,  yet,  like  SW* 
vapours,  they  may  ap[>ear  to  hanjf  one  from  the  other.  Clouds 
;fonni"d  by  smoke  and  vapour  are  handled  similarly  to  atmoKpheric 
/ClmaU*  An  excellent  example  of  ekods  of  smoke  is  given  in 
WooUett's  En^ravinj?  after  Wenfs  "  Battle  of  La  llopue/*  Clouds 
of  dust  do  not  hanj^  toji^ether  so  much  as  others.  The  series,  I  here- 
fore^  for  shadinjj^  them  must  consist  of  shorter,  and  rathei  broken 
lines. 

t  See  Bartscb,  Anieitung,  8fc^  toL  I  sec  275^  p.  92*  Also  ma 
Note  (FO  at  the  end  of  £i«QKaTUio. 
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prtx^ess  Mr.  Bartsch  compares  the  direction  of  lines  and  Humilitig. 
hatdiings  in  an  Engraving,  "  For  the  first  of  ihe  uLtne  '^^-v-^- 
pl»q>ose9/'  says  he,  *'  in  both  Arts  {viz,  for  clioice  of 
liudlaiid  colours)  moderate  talents  and  but  little  ex- 
perience are  necessary.  But  for  the  secont!,  there  must 
exist  great  genius,  much  reflexion,  and  constant  prac- 
tice." 

The  author  then  goes  on  to  recommend  a  careful 
study  of  the  best  Engravings,  and  maintains  the  imjuis- 
sibiUty  of  giving  more  than  Tcry  general  written  iu- 
slrnctions.  All  couri.es  of  lines^  especially  that  (what- 
ever afterwards  be  the  number  of  hatchings)  vvhich 
composes  the  first  series  or  Joundati(>D«  must  tuke  a 
direction  inclining  to  the  form  of  the  boily  to  be  repre- 
sented.* 

(22.)  The  degree  of  force  or  delicacy  in  handling  KccpMig. 
must  be  chiefly  regulated  by  the  siste  of  the  plate.  1  he 
paraniount  object  of  an  Engraver  i$  to  produce  hia 
shadows  in  such  a  manner  that  they  shall  preserve  their 
proper  keeping  in  the  picture^  and  ajipear  as  if  spread 
with  a  brush,  although  really  executed  by  the  juxlu- 
position  of  lines.  As  the  artistes  aim,  however,  is  nut 
only  to  represent  fihadows,  but  also  the  various  texture 
and  character  of  the  substances  shaded,  (Art.  16 — 20.)  Ins 
execution  must  avoid  the  extremes  of  excessive  strength 
and  excessive  fineness,  and  isffr  always  be  in  pcrlect 
kieping  also  with  the  size  of  In  performance.  If  the 
handling  is  too  tine  in  a  large  object,  which  in  order  to 
be  viewed  as  a  whole  must  be  viewed  at  some  distance 
from  the  eye ;  then  the  texture  cif  the  substance  or 
stuti'  wilt  be  indistinct,  and  its  larger  shadows  will  luse 
their  jiowcr.  On  the  other  hand,  if  the  executhm  be  loo 
coarse  in  a  small  representation,  which   in  order  lo  be  ^ 

seen  in  detail  mjy|t  be  seen  much  closer  to  the  eye,  the      , 
effect   of  such  £work  witl   be  spotty,  will    (^g|^e  Ihe -«  • 
spectator,  make  the  smaller  portions  of  the  ipRsenla- 
tion  indistinct,  and  on  thamyhole  be  disagree  able,  t 

(23.)   Our  readers  imBfcve   perceived  that  the  fore- The  above 
going  principles  of  Line  Engmving,  although   perhaj)s  mlt^bdong 
espflMdly  intended  for  works  on  metal,  are  equally  ap-  ^'^^"  !)^^** 
plidE  to  Line  Engraving  in  wood,  or  lo  Lithoitrapliy.  jJ^^^^^Yng. 
fli|t^^iey  apply    principally   lo  finished    and   elaborate 
oBli-d'cenvre.       For    mere   sketchy    performBJes    no 
precise    rules  can    or   need   he   given.     Of  silHi  it    is 
enough  to  say,  that  the  more  nearly   they  ^|^ce  the 
imitation  of  %4ltghi  drawing  or  sketch  the  q|^r  their 
merit.     It  wtl^e  seen,  however,  that  other  styles  of  the 
Art  exist,  sucn  as  on  plates  of  metal,  the   mezioliiilo, 
and  the  style  of  Le  Blon  ;  or  in  wood,  thest^lc  called 
printing  in  chiaroscuro  ;  each  of  wliichi  in  skilful  hands, 
is  capable  of  great  force    and  beauty,  but  for  none  of 


♦  See  Note  (G.)  at  the  end  of  Knoravino. 

\  It  fttllows  that  the  Eo^nver  cjin  never  fenture  to  exceed 
figures  of  a  certain  sice  without  prejudicing  the  Iteauty  of  his  work, 
A  jiuhcious  artist  will  never  aitemjit  by  line*  and  dwta  tn  rfpruvfiji 
B  human  head  the  tile  of  life,  Nanteiii]  and  Maaaun  have  ntade 
the  trial,  bnt  have  had  no  imttators.  The  (ci^jaotic  Ijt  ' 
times  engraved  by  Uiie^e  jnsfly  celebrated  urtihtt  excitt 
rather  for  expert  use  of  *he  burins  than  fur  general  etl^^:  .,  li 

composition  takea  as  &  whole.  Where  poweriul  sbaduifpi  iire  re- 
quired in  enormous  objectti^  like  theheiulH  inqnvHtiun.  the  srroki'S  for 
Oiat  purpoiie  nitist  cither  tie  too  stroog  and  ttwj  deeply  charpfd  wjth 
colour,  {ffrnh/trterrf  literally /<i/,)  or  must  be  too  frecjuenily  trn»isvd. 
In  the  former  case  the  work  tietrays  coar«em'Ss:  in  the  lalkr  it  bui 
a  cram  ped  and  scratchy  eSect,  very  disagreealde,  efpeciali)  for  rf  jire- 
seating  flesh.  The  6giires  of  Christ  and  theVu^^in  ui  twi*  sbeefs 
by  Limis  Cossin  aftrr  Le  Brun  may  serve  as  exiimjiks  of  figures 
far  too  large  for  the  graver.  See  Bartsch's  Ankitungf  S^c.  vuL  i* 
ee«.29hp.  99* 
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SngnTing.  which  (as  they  do  not  depend  for  effect  upon  the  ar- 
^>^iyi^/  rangement  of  lines)  the  precediiigr  observations  can, 
strictly  speaking,  be  available.  To  become  an  adept  in 
these  latter  styles  of  Art,  considerable  experience  in 
the  practice  of  Painting  seems  indiq>ensable,  not  only 
as  regards  the  province  of  the  crayoii,'but  of  the  brush, 
not  only  in  the  composition  of  light  and  shade  and 
monochroms,  but  also  in  the  actual  use  of  colours. 
Successful  attempts  have  been  comparatively  few  ;  and  it 
is  probably  to  deficiency  in  the  requisite  pictorial  know- 
ledge that  so  many  failures  ought  to  be  attributed. 
TJfefiiliieH  Having  now,  by  a  kind  of  elementary  introduction, 
ofthiiAxt  prepared  the  way,  as  we  think,  for  an  enumeration  of  the 
most  remarkable  competitors  who  have  successfully 
aspired  to  fame  in  the  several  branches  of  Engraving; 
we  shall  not  detain  the  reader  with  remarks  on  the  i 
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ing  to  go  baek  with  some  writers 
to  a  date  preceding  jthe  Chri 
the  able  and  aocurMe  Coupl 
A.  D.  1659,  and  a  resident  for 


[btful  authority. 
It  agrees  with 
Missionary  in 

years  in  China, 


portancc  of  the  Art  itself,  but  conclude  him  to  be  already 
satisfied  of  its  universal  utility ;  its  aptitude  for  scientific 
illustration ;  its  essential  and  vital  serrioes  to  experi- 
mental Science  in  diffusing  the  comforts  of  civilized  life; 
its  value  to  Literature,  and  above  all  to  true  Religion  in 
preserving  and  strengthening,  by  the  spread  of  local 
knowledge,  the  foundations  of  historical  truth;  and  finally 
its  power  to  delight  as  well  as  instruct  mankind,  by  mul- 
tiplying and  giving  almost  ubiquity  to  the  most  precious 
gems  of  every  Cabinet ;  the  rarest  natural  wonders  of  every 
Museum ;  and  the  finest  efforts  of  the  human  imagina- 


that  the  date  of  a.  d.  930  may  be  Mrly  assigned  for 
Chinese  impressions  from  wood.* 

(25.)  Facts  like  these,  joined  to   the  much  frefs. 
Euro[)ean  intercourse  SUL  that  extraordinary  pecjp^Bj 
nine  hundred  years  sinomBki  exists  at  present,  sap[^^V 
very  sufficient  reason,  aslBrOttley  has  weil  obKrved, 
why  Marco  Polo,  in  his  account  of  China,  ^tten  after  his 
return  to  Venice  in  the  year  1295,  shouM  have  made  no 
mention  of  Wood  Engraving  among  the  marvels  of  that 
Coui^ry.  Had  the  Art  been  unknown  at  Venice,  the  Ye- 
,    neflHjJllveller  could  not  have  omitted  the  comanniEi- 
i^SiL»miM«  Countrymen  of  what  in  China  must  hsve-fliet 


ific    umM 


at  every  turn,  and  what  to  his  genius  and  atiiteegis 
'  [not  but  have  appeared  a  most  felicitous,  most 
strikingly  useful,  and  marvellous  invention.  Wcconcur, 
th^efore,  in  the  belief,  that  a  communication  such  ss  this 
#oiiild,  in  the  days  of  Marco  Polo,  have  been  "  old 
ne^"  at  Venice,  and  therefore  could  find  no  place 
among  his  marvel$,l  The  merchants  and  nobles  of 
Venice  had  maintained  almost  ezclosively  an  uninter- 
rupted commercial  intercourse  for-  tir^  cenknies  before 
with  the  East,  as  well  through  Alexfto^ira  and  Cairo 


Xytogra^ 
phy.    Its 
origia  Ori- 
ental. 


as  through  Constantinople ;  of  which  latter  il/ustrioos 
tion  whether  in  Painting  or  in  Sculpture,  of  every  School,  :;^Mt^^^y  IM9  1"  tte  year  1203,  been  masters,  and  in 
every  collection,  every  Gallery  that  exists,  or  that  has  -ijifeh,  e«p  since  the  jfMr  1084,  their  factoiies  had  been 
existed  since  the  XlVth  Century.  regularly  eKtablishedvnder  the  especial  sanction  of  the 

(24.)  Wood  Engraving,  as  being  the  earliest  of  the     Greek  Empcror.§  ,.x-y 


Probably 


different  kinds  mentioned  for  taking  impressions,  (Art. 
12.)  stands  first  in  the  chronological  order,  which,  in  the 
subsequent  pages,  as  far  as  is  conveniently  practicable, 
weshaltoursue.  The  Oriental  origin  of  wooden  tablets 
for  preftrving  public  records  is  indisputable.*  But  on 
the  question  how  soon  the  process  began  of  printing 
from  blocks,  or  wooden  tablets,  antiquity  has  hitherto 
been  silent  The  learned  Baron  Meerman,  in  his  Ori- 
brought'to^  *gine8  Typographicte,  quotes,  from  a  History  of  China 
Europe  written  by  Abusaid  in  Persian,  a.  d.  iai7,  the  foflowing 
irom  China,  passage  among  others  to  show  that  the  Chinese  of 
that  period  had  long  been  familiar  with  the  Art. 
•*  All  the  books  edited  by  the  ])crsons  in  question 
(alluding  to  three  Chinese  s<javans  whom  he  names)  are 
written  in  a  beautiful  hand,  so  that  each  page  may  be 
transferred  in  the  same  handsome  character  to  the 
blocks,  with  which  the  men  of  learning  are  always  at 
great  pains  to  collate  their  MSS.  attesting  by  a  private 
mark  on  the  back  of  each  block  their  approbation  of  it. 
They  next  commit  these  blocks  or  tables  to  the  best 
Engravers,  and  finally  complete  the  whole  work  by  num- 
bering the  pages."  The  Persian  writer  next  describes 
the  care  with  which  these  tables  (somewhat  similar  in 
form,  perhaps,  to  our  plates  of  stereotype )  were  pre- 
served in  cases  under  the  seal  of  conservators  incorpo- 
rated as  a  college  for  the  purpose,  to  whom  all  applica- 
tions, when  a  copy  was  required,  were  to  be  made ;  and 
on  the  payment  to  whom  of  a  stated  fee,  the  copv  upon 
paper,  with  the  seal  of  the  proper  functionary  attached 
to  It,  warranting  its  genuineness,  was  granteil.f  Such 
a  system,  so  methodically  organized,  argues,  certainlv, 
long  previous  custom.     The  Baron  Meerman  is  unwill- 


*  See  Note  (H.)  at  the  end  of  ENORAvwa. 
i,TJ?T™V!°*  ^'Sfoefpri»,a  Speumiua  Impress,  tabeiiarii,  cap. 
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*  Prm  ceteris  pr^babUif  videlmr  f—ofi'iiiwi  aH^bns  PU, 
Coup/etti  opinio,  a.  d.  ^Z^migntmiiM,  F,  im  Cknmohyii  5mmi, 
annejra  Com/kmjBperHma,  pi,'€5,  tUn  improprie  eom  (artem  sa/,afmd 
Sinenses)  tjfp9fnifkiam  vocat.  Hie  vero  audmr  ^mam  hnfistimmt 
tempM  in  CAtmM  frwMyn  i7,  atque  acessrtsimsm  rtrmn  ad  ktc  nfmmn 
pertinmtium  notiiiam.mBqwiveriif  ex  opHrnng  time  dsAio  fmt^n  id 
kauni.  V.  Meermanni  Origimet  Tipograpkicm,  ad  cap  is.  kc  1.  b 
note. 

t  The  Chinese,  observes  Blacnhenon,  were  more  commerail  and 
cnterpritfin^  in  the  IXth  than  in  the  XVIlIkh  Ccntuir,  vol.  i.  p.  *^I. 
Aitserius,  the  gwni  biofprapher  of  the  great  Alfred,  mentioHhis 
having  seen  a  pMrrespondence  of  that  MoaaiA  with  the 
of  Jerusalem,  wUdi  probably  somsted  to  Alfred  the 
but  adventurous  design  of  senmng  relief  to  the  Christian  of 
St.  Tliomas  in  India.  Sighelm,  Bishop  of  Sherburne,  (to  which 
See  Attserius  was  afterwards  translated,)  waa  the  person  s«n>,  (u 
'Williain  of  Malmsbury  informs  us,)  with  many  presents,  on  lis* 
exjiedition,  and  accomplished  it  prosperously.  To  the  wonder  of  k» 
Countrymen,  he  penetrated  even  to  India,  brinnni^  thence  »xtma!U 
liquors  or  oils,  and  splendid  jewek.  some  of  wbich  remained  is  tke 
treasury  of  the  Church,  when  the  author  wrote.  Mr.  llaq^iwa 
(Anna/s  of  Commerce,  vol.  i.  p.  '263.)  ver}'  feelin|p]y  laments  ofci 
these  meagre  records,  all  that  remain  to  us  of  this  important  tram- 
action.  Tlie  Saxon  Chronicle  and  Radulf  de  Dieeto  repeat  Ihe 
history,  hut  are  still  more  uncircurastantial.  He  observes,  thit 
"  the  early  writers  could  have  no  motive,  if  they  even  poMCwal 
capacity,  for  inventing  such  a  narrative^  though  it  may  not  be  tne 
to  the  fullest  extent.  Sif^elm  went  from  England  to  Rome  in  the 
year  8:53,  and  probably  got  a  pamage  from  aome  of  the  Italian 
ports  to  Alt- xanilria  or  Phenida.  It  is  aot  impoasible  (thoogfa  wy 
difficult  fur  a  Christian)  that  he  may  have  made  his  way  to  the 
South  coast  of  Arabia,  or  to  Bassora,  aad  have  proceeded  etra  to 
India.  But  if  he  piuxhased  Oriental  comoaoditiea  in  Alexandria, 
Arabia,  or  Baxitora,  any  of  these  places  would  he  confounded  with 
India  by  his  Country  men,  who  were  imnant  of  the  geogTapliy  of 
Countries  much  nearer  to  them."  We  are  inclinedT  however,  Id 
believe,  that  m  the  stirring  times  of  King  Alfred,  the  perils  of  this 
Indian  journey  would  be  less  thought  of  than  the  length  of  it :  and 
that  a  fuller  account  of  it  would  have  been  reeorded^  had  the  ohsta. 
cles  been  such  as  it  was  unusual  for  Oriental  Christians,  or  pit 
grims  from  Italy,  to  surmount. 

{  See  Note  (K.)  at  the  end  of  KlfcmATINO. 

}  Thp  Venetians  ubuined  this  privilege  in  return  fot  the  pc<Acfr 


,^  E  NGll 

iMmfvd  of  a  new  dfty^MTvl 


iving.      But  the  dawn  was  nowVilfvd  of  a  new  day  IHWUvi* 

rlixation  ia  ChrLstendoin.     The  Venetians  after  ckrivin^ 
from  their  OrienlaJ  con|ji|^rce  so  niipy  useful  and  pro- 
fitable Arts  had  not  the  power,  eveoif  they  harboured 
the  intention,*  of  confining  them  to  their  own  Country. 
To  whatever  ports  of  Western  or  Northern  Europe  thetr 
fleets  were  bound,  and  to  whatever  inland  cities.the  in- 
^        l^rcotirse  with  Italy  (which  duriuLi^  that  reign  of  Popery 
-  inti«t  have  been   frequentf)  cjtten(ie<i,  the  acquaintance 
k  ^with  Asiatic  customs,  and  manufactures,  and  inventions, 
would  be  mofe  or  lees  gradually  advancing.     Genoa, 
also,  and  tlie^|Mher  rivals  of  Venice  would  assist,  uo« 
Icnowingly,  it   is  true,  but  not  less  effectually,  in   lbi» 
inevitable   dispersion    of   the   seeds    of.   useful   know- 
ledge^    And    accordingly  we   find   ihal,   almost  by  a 
eous  impulse,  in  or  near  the  great  commercial 
^  i^the  North,  especially  in  Germany  and  the  Lot 
JMitffl^,!  the  Art  of  Printing  from    blocks  appefli 
*  coeval  with  th€  same  practice  in  Italy,     The  Germuns, 
whose  skill  in  mechanism  was  proverbial  in  the  XlVih 

tioa  i^fftd^  by  their  fleet  igauu^j;!^  incurabiu  of  (lie  formidable 
Nurman  pirate,  Rob«rt  Quiicard,  intiii'ii^liinn  tbey  di8])vitiwi.]t^Ctim- 
menil  of  the  AdnatLc.  Throug^h  CoaktantiDople  thtir  l^dn^iei  of 
Iradinig  Eaiitwar^to  the  utmogt  bQUudariet  of  Asia  were  obvioui. 
The  Mii|^|HkM|l^ jM^Lnpire  of  Tchinji^biz  Khun,  exteaded, 
A.  D.  t286^^Km  ul^^K_  to  tho  YcUow  St:iL,  and  between  35'' 
and  S5<*  lUmii^tMmfFlii  a.  d.  Wf^^  reached  from  tha 
Imtders  of  Asia  Minor  Eastward  to  thafe^Li  Gulf,  ftod  thence  ta 
65'  Ea»t  longitude.  V.  Klaproth,  Tahf^^THttiorifUfi^m&Jj/l^ 
it  probahl«  that  printed  flilk«aQd  calioo«§  preceded  in4^^BMPP( 
p«p«f .  See  Macphenon^a  JnmaU  a/  Commerce,  ym^Kf  13iJ"fJP 
ttq.  Before  tli©  invention  of  paper  in  Upper  Egypt, Whether  at 
Memphiv  or  at  Seide  it  mattflrs  not,  linen  or  cutton  clotha  vew  nied 
for  MSS.  TheAncienU,  till  the  diifusion  of  that  invaluable 
manufaetitiei  the  papyi^n^  feem  to  have  tried  every  jubstance 
within  their  reach:  pEilm^ee  leave^i,  table-books  of  wax,  ivory,  and 
lead ;  iotratinei  of  diS'L^rcnt  animalu,  and  aometimoi  the  baeki  of 
tortoiiei.    There 


I 


Venice,  < 

B|ft|Ct(] 

Opigti 


Ancient 

Xylogrt^ 

phy. 


X- 


^  fvw  plants  that  hdve  nut  at  aome  lim^lur* 
Dished  materiaia  i)^  Je«vei»  for  books.  Ueuce  the  aevetmlflB|» 
bibioSj  codex,  Iit>er^  roHum,  tahulou,  he.  expressing  the  dtlfered^^Bi 
used  for  inscription.  Hansard,  Typagrapkia^  p.  202.  SeoBrao 
note  at  p.  7*  vol.  i.  of  Bishop  TomliiM'a  EicmenU  of  Ckraiiim 

*  Temanxa,  a  Venetian  architect^  had  the  good  fortune  to  di§- 
cover  among  the  archives  of  the  old  Company  of  Venetian  Painkrs 
(y.  Left  err  PtttoricAe,  torn,  t.  i^S'iO  <  ;t  il«n:iM-  uf  the  Government  of 
Venice,  dated  4th  October,  1441,  wKkIi  ihr  >wb  mneh  lieht  on  the 
"^  of  early  blo>ck-printing,  e^||Kh  the  reader  vHfl  had  quoted 
)gth  iu  Dttley's  //i«/.  ^V|Hk<;^f  F^  ^^i  a°^  ^n  Sin^^er's 
0/  Playing  Curdt.  Thi  mtRi  the  native  artistsi  in  Venice 
had  fallen,  as  appeojri  trom  the  preamble  of  this  documeut,  inta 
decay,  (in  consequence,  we  presume,  ^of  a  considerable  iuftux  of 
similar  goods  from  the  foreigm  market,)  and  the  decree  was  paaied 
to  exact  a  protectin|^  duty  upon  all  imported  work  of  the  *'  art  or 
tnyaterv  of  making  caids  m  painted  figures,  whether  printed  or 
painted  m.  cloth  or  paper,  altar  pieciis,  (ancoii^,  perhaps  a  cor* 
ruption  4|r™  iJ»A'r,  icon,  an  imoge*)  playing  cardu,  (carie  €ta 
arii^nre,)  6t  whatever  work  of  said  Art  is  done  with  a  briiah  and 
printed/'  **  The  most  reasonable  conclusion/'  says  M^ttky, 
commenting  on  this  and  other  circumatanees  revpectin^ae  r^ 
vtval  of  Arts  in  Europe,  '*  is,  that  the  Veuetians  acquired  the 
Art  of  Wood  Engraving  at  a  very  early  period  of  their  intercourse 
with  the  peO|4Q  of  Tartary,  ]b|M}  u"^  China.,  that  they  praetiied 
it  among  the  othar  Arts  whidMlfeey  bad  learned  ^am  their  Eastern 
friends,  as  a  mean  of  beneficial  trafSe  with  the  OoalineBt  of  Europe ; 
and  that  in  course  of  tinae  tbo  artists  of  Germany  and  other  parts 
found  out  their  secret,  and  practisefl  it  Ihemsehes."  See  Hiti.  9/ 
Ertffrrivvtij,  p.  59»  60,  and  Zani,  MaiemUi^  8^c*  p»  77, 

f  The  Itatian  marehants  dispersed  thmu^lwut  Europe  became 
very  convenient  agectti  Sk  the  Pefies^  wlio  employed  them  to  re* 
ceive  and  rvniit  Uie  Large  revvnuee  they  drew  from  every  Countty 
which  acknowledged  their  Ecclesiastical  supremacy.  It  seems  pro^ 
bable  that  they  also  employed  them  to  lend  their  mont*y  ujion 
interest^  whence  they  aie  called  the  Poye^  merchanA^teiiatlhew 
Pari»  (p.  419,  423.  &c.)  ext*r«stes  iu  Macphert^^BoMi/r  «/ 
Cbwirifrrcf,  vol.  i.  p.  399.  >  ^^r  ^ 

{  See  ^  ole  (L.)  at  the  end  of  EKaaA^pO- '  fik 


Century,*  wtn  probably  the  Imnentors  of  the  printing 
press,  which  succeeded  to  the  aaeietit  method  practised 
to  this  day  by  the  Chinese,  namely,  the  application  of 
a  bnteh^fljl&iid^rotler  to  the  back  of  the  paper,  after  ^^v^ 
laying  yp^k  dry  gg^  on  the  block  ready  charged  with 
ink  for  fne  imprea«j|P  The  inrentton  also  of  printer's 
JRlW^fC*^^*^^  probably  by  the  discovery  of  oil  paintings,  j 

•g^^Hr  *^^  *^'y  German  prints  a  g^rcat  mechanical  ad-  ' 

Tantdge  over  the  first  ess^  of  Italy.f 

(26.)  It  has  been  usual  to  g^rve  the  name  of  **  old  Only  two 
masters"  to  such  EnfrraverSt  whether  in  wood  or  metal,  "cient 
ag  practised  the  Art  from   its  introduction  into  Europe  ^^^^■ 
to  th.'  (.u1  nf  th*.  XVIth  Century:  and  to  divide  these  aadthe^** 
'Ji*''  'fh,  that  of  Italy  and  that  of  Germany  ;  Qermu. 

in  cl....^.^>,c.,v*.  of  the  comparatively  very  few  old  En- 
gravers to  be  fotind  in  other  Countries,  and  the  style  of 
those  few  being  traceable  to  one  or  other  of  the  two 
sources  m«||jmd4  We  propose  to  adopt  the  latter  mode 
of  divisijJ^HHLrespect  generally  to  the  two  Schools  of 
ancient  ^|PKB^  :  bul«  at  the  same  time,  witti  respect 
to  the  present  branch  of  the  Art,  or  Xylog^phy,  we 
consider  it  most  convenient  to  include  under  the  old 
Schools  artists  also  of  the  XVIIth  Cenliir)  ;  «o  os  to 
date  modern  Wood  Engraving  from  the  limes  of  Papillon 
and  Count  Zanetti,   near  Uie  com  me  u  cement   of  the 

xvmih, 

(27.)  To  begin  then  with  the  old  Engravers  on  wood,  old  Schod 
according  to  the  simple   process,  and  in  thr  School  of  of  Italy, 
Italy,§  3^V 

Alcmandfo  Alberico  Cunio  and  his  twin  sister  I><r*  Simpiepn 
helia^  born  about  a,  d.  1270,  are  recorded  as  the  earliest  *<'s«ia 
pracitti oners   in   this  Art   whose    names   are    known.  JS^^Aa 
Their  inkeresUM^story  is  given  by  Mr.  Ottley,  as  com- 
piled  from  ^4Hv9  ^f  Papilkrn,  who  saw  a  set  of  their 
Eiigraving;s,  Aflp  in  number,  and  wrote  down  at  the 
time  a  particular  description  of  each,  together  with  various  •< 

memorenda  respectin^r  them  out  of  the  Work  itself,  ori-  ^ 

ginally  written  in  the  Swiss  language,  but  translated  to 
him  hy  M.  de  Gredpr  the  possessor     These  young  per- 
sons passed  their  you  lit  in  the  cultivation  of  their  highly-  ' 
gified  minds,  and  when  arrived  at  the  age   of  sixteen, 
had   perfected  Utemselves  in  various  accomplishments* 
among  which   the  Arts  of  Design  and  Engraving  on 
wood  were  conspicuous.     It  is  not  i m pro babl^ttat  they               ^ 
acc}uired  their  artistic  knowledge  from  some^V^nkii^^ 
illuminist,  or  formschnieder  in  the  Religious  bouses  of 
that  period,   with   whom   ihey    might    form  accidental  . 
acquaintance  through  the  circumstances  attending  the 
clandestine  marriage  of  their  noble  parents.     For  their 
own  amusement  and   the  gratification  of  their  friends, 
Alessandro  and  Isabella  composed  and  jointly  executed 
a  series  of  prints  representing  the  "  heroic  actions  of  | 
Alexander  the  Great,"  with  an  appropriate  dedicatiya 


•  Maauel,  the  unhappy  Emperoff  wat  drireo  from  Constantino- 
ple, by  the  terror  of  lia«  Tuikwh  arnit^  to  m«ndic«t«  atuatupcu  Jrum 
the  ChrivtiAn  St>itt:i  of  Europe,  among  the  dtiMcendantt,  >iii)M  Mr* 
MacphersoQf  of  th(mi  harfmrtam  who  hftd  iwurped  hia  ^otrm 
Proviiicet.  The  ob-if^rvutionti  (towards  k.  d.  1400}  of  Maiui«l  or 
his  Greek  attecideifitti  rirsp«ctiii^  this  dilFiereot  place«  and  Couiitnes 
namiHl  in  hia  tuur,  us  Qt^nnany^  France,  Fland«fn»,  England.  Lon- 
doa,  iUid  V't^nictf,  are  circuiDstantial  and  characlerUtic*  Of  the 
Germans,  Ibe  tm{>eriiil  truveller  Dbt«rv«t,  that  tb**y  fare/  m  lA* 
mechanic  Art»^  and  boaitt  d  the  iaTeatiuu  of  gua^Krwder  and  cao- 
nuns*     AitnaU  of  Commerce,  »ol.  i.  p.  6 1  !• 

f  See  Note  (M.)  at  the  codi^SiioaAvtiio. 

{  Sie  the  Pi«race  to  vol  YiMAart»cb't  /^n/re  Orammrf  Sva. 
Vienna,  1808,  ^ 

§  For  the  tooti  ond  m«teria1i  in  Xylography,  lee  whtt  foll«i«>  ia 
kn.  32. 
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Eiii^raviDK. in  ilii  rrnntiipirriWffTtopiinTrnnriinT'^  *^^T-hrn1h"- 
^-N/-»^  mother,  ir  noble  VeroKiJady,  was  relatecL 

In  our  preceding  ^Kiinna  (see  Painting,  p.  4tO.) 
we  have  already  adverted  to  these  times,  ^^^mifs  of 
Cimabiieand  of  his  pupil  and  prpU^jUiipltcjHj^ former 
born  or  noble  Florentine  lineago^HL  1840rtRb  latter 
born  1276,  the  son  of  a  shepherd  dV  Florence^Al^ 
his  future  patron  and  instructor  discovered  chalfl^Bie^ 
figure  of  a  lamb  upon  a  stont^a  his  native  field^^It 
was  to  sucli  men  as  thes^jfte 
Cunio  and  of  Dante,  (born  V  1265^ 
than  the  Cunio,)  that  Italy  owed 
tellcctual  refinement  in  Literature 
authenticated  prijKs,  however,  are' 
chasm  here  of  more  than  a  century 
IS  not  therefore  to  be  imagined 
tury  in  Italy  was  unemployed  in 
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jCaL probably  less  in  Italy  with  regard  to  the 
™*''  branch  of  it  than  in  those  other  CouoM 
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which  copipeted  with  the  Italians  so  ^PHBlly  as  to 
bring  Wood  Engraving  hito  decay  among  tnem,  at  leust 
nmnnrt^r  Venetians,  according  to  the  acknowledgment 
of  a  ^MMle  of  Venice  a.  o.  1441.  We  refer  then  tu  our 
short  MCbunt  of  the  Qi<a<<rocf7i<i«/i,  (Painting,  p.  471.) 
with  which  the  reader  will  fill  up  this  interval,  and  we 
proceed  to  the  next  name  among  early  Italian  contri- 
butors. 

Giroiuj^^  Mocetto^  oiNxMjtfonymus  Mocetus,  born 
about  lijB  at  Verona,  ji^aikight  Fainting  by  Gio- 
vanni BeUini,  whose  brolHnRitile  we  have  mentioned 
at  p.  471  on  Painting,  i^Moing  honour  to  Venice. 
Mocetto  is  said  to  have  executed  a  wooden  cut  of  tlia 
"  ^^^'^SL^^^^"^^  ^"^  Jerusalem,"  dated^l500. 

Srttfew  pupil  of  Mocetto,  the  greajHBi,  ip  next  on 
reeaiJir  as  having,  in  1505,  when  at  B^ft  of  twenty- 
eight,  obtained  high  praise  for  a  print  ^1^^  "  Marriage 
of  St.  Catharine."  Other  works  are  ascribed  to  him  by 
Papillon.  Cesare  VtctUi^  the  brother,  Domenico  Cam- 
pagnola,  the  best  early  scholar  of  Titian,  and  Boldini  of 
Vicenza,  or  Vicentiuo,  also  Titian*s  reputed  pupil,  were 
Wood  Engravers.  The  long  life  of  Titian  (ninety-nine 
years)  must  have  enabled  him  to  foresee,  with  no  small 
grati ^cation,  how  widely  the  Engrave A^^JJ^  was  to  ex- 
tend aiyl  perpetuate  the  fame  of  PainteraK^^ 
^..^/imlTico,  born  at  Parma  in  1512,  was  at  Florence 
!■  1545i  "where  he  presented  the  Emperor  Charles  V. 
with  the  portrait  which  he  had  engraved  of  that  Monarch, 
and  for  which,  according  toGori,  he  received  100  crowns. 
It  is  a  wooden  cut  surrounded  by  emblen)atical  figures 
composed  witli  taste  and  well  drawn.  It  is  executed 
with  great  care,  and  the  hatchings  in  imitation  of  strokes 
are  so  well  expressed,  that  Sirutt,  who  saw  this  specimen, 
*•  can  hardly  suppose  it  to  have  been  his  first  attcmpi." 
This  learned   person   retired   about   1568   to  Ferrara, 

*  See  Note  (N.)  at  the  end  of  ENaRAvixa. 
t  Giotto  ]>ainted  the  portrait  of  Daiite,  who  has  thus  celebrated 
him  in  the  Divina  Commedia. 

Credrtte  Cimabue  nelf'jt  pin/ura 

Tfner  lo  campo  :  ed  ora  ha  Giotto  U  grido^ 
Si  che  lafarna  di  colui  c  o»nira. 

Dc/  PurgatoriOy  can.  11.  1.  94. 
The  Poet  here  evidently  alludes  to  the  inscriptioa  on  the  tomb  of 
Cimabue  in  the  Duomo  at  Florence. 

Credidttut  Cimabos  picturie  castra  ienere 
Cerle  sic  tcnuit ;  nunc  tenet  astra  poii. 
It  is  remarkable  that  Ravenna,  the  retreat  of  the  Cunio,  was  the 
iMt  retreat  of  Dante.     He  died  tlM  uniler  the  roof  of  his  hospi- 
table  patron,  the  Lord  of  Ravenna,  soon  after  returning  from  a  mis- 
■ioa  to  Venice,  in  1321. 


lection^  Alphonso  II. 

J*  Venice,  whereat 
wooden  cuts  for  th^ren 
Fartacchi,  publiihed  in  I59I. 

Me^hrhile,  Florence,   Bologna,  and   Rome  added  g" 
further^t^mens  of  tttfan  Xylography.     GutMeppe*^ 
Porta^  a  pupil,  at  Ron^Hf  the  Florentine  painter  Sal- 
viatj,  and  himself  an  eflCnt  painter,  engraved  on  wood 
with  admirable  expression  and  efiect.     Bologna  pro- 

from  the  hand  of  the  elder  C^j^felano,  beudn  Cm 
us  other  works,  several  very  mastei^perfornianees  i^ 
'ood,  after ^e  designs  of  Vasari,  lor  his  Lmt  of 
Poinicrt^AlUpublished  in  1568.     This 
native  of  Nuremfierg,  who  changed  hia  name, 
neken  informs  us,  from  Christopher  Lederer  to  f 
CariolanOt  (alleging  his  descent  from  the  Pad 
called,)  seems  to  have  striven  hard  fiir  i 
of  Roman  fame.    His  son  Bartolomeo^ 
also  flM[^<l  the  Art.     Veronica  Fotu 
dravingjw  her  ftther,  an4Ay  ^^  celebrated 
painlKipliElizabeth  SI||U;4xecuted  amall  por 
wood  with  great  neatness.    RaffaeUi  Scaminoui  too,Sasi 
the  Bolognese  painter,  who  flou]M||l  aJIftyJMO.  per- 
formed some  few  Engravings  on^HS.  'XeHWo  Nor-  Foft 
M7II,  (called  Parcu^^  native  l^^me,  wmniis  wife  ^'^ 
fcfl6g//fl,^and  theiSpE  Bernardino,   also  were  Wood 
HpHll^k  Leonardo,  who  flourished  in  1600,  was  of 
^ome  ^Hrity  and  much  employed  ^y  Antonio  Tem- 
pesta.    A^the  command  of  Pope.Sixtus  V.  he  engraved 
on  wood  the  plants,  &c.  for  4|CpherbaI  published  by 
Castor  Durante,  physician  to  hisj^^liness.    Bernardino 
was  a  painter  as  well  as  Wood  flP^iver.     Isabella,  his 
mother,  executed  in  block  printing    Kveral  ingenious 
desi||iis  for  lacfprorfc)   and  a  considfllkfte  number  of 
pW^  for  the  herbal  of  Prince  ^(WpJin  iiiilhii  lady, 
jyjjJM/i^nif,  of  the  same  suriuime  and  family,  engraved 
aH^A.  Tetnpesta,  with  much  spirit   but.  with  very  in- 
correct drawinnr,  says  Strutt,  and  in  a  cdClrse  style. 

One   example,  the  onljjpone   we   have  been  able  toteil 
record  of  a  Spanish  Wood  Engraver  may  here  be  men-f^** 
tioned,  Jua/i  Finglex,  who  flourished  at    ZaragOM  in"*"*" 
1550,  and  engraved  injjjvfidLthe   illustrations  for  dht 
Ortogrqfia  Praiica  of  Jwfif^ Iciur,  published  there'fa 
that  year.     Bermudcz,  in  nw  Diccionario  dtUa$  BfUat 
Aries,  pronounces  the  cuts  of  Juan  Vingles  to  be  in 
good  taste,  with  figures  highly  characteristic,  and  cor 
rectly  drawn. 

(28.)  Next,  we  are  to  name  the  ancient  Italian  C^r^ 
artists  who  have  used  the  compound  process  (^  Art.  ^)-^ 
12.)  of  engraving  in  wood.  '  J*\rf 

OfiAe  first  kind  of  compound  process  (for  which  ] 
stensimng*  was  introduced)  few  or  no  positively.  Italian  iLij 
specimens  remain  of  which  we  are  aware  ;  fboiii^h,  J'M5. 
doubtless,  they  must  have  been. as  numerous  in  Italy  as 
in  other  parts  of  Papal  Christihidom,  being  especially 
employed  tor  purposes  of  Religious  worshipt  or  instnic- 
tion,  or,  to  speak  more  plainly,  for  extending  the  influeniy 
of  legendary  superstition.  The  Abbe  Lanzi  saw  in  the 
Cabinet  of  the  Count  Durazzo,  some  ancient  p'ayin^ 
cards,  from  designs,  as  he  conjectures,  of  Jacobello 
del  Fiore.  These  were  coloured  in  stensil.  //  /acoro, 
says  he,  a'  periti  e  paruto  a  stampa  i  colori  datl  jut 


For  snJH||)1anation  ofstensillin^,  see  lo&t  note  to  Art.  1'2. 
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I 


L  Vi- 


^0  nen  so  in 
tal  genere. 

In  the  jB^id  class  of  coTiipoimd  Xylography,  the 
"Jtalians,  witfi%vhom,tiic  iiiveiilion  of  chiaroscurof  print- 
ing by  successive  inumssions  from  wood  onttf  seems  to 
have  arigiiiated,  are  ittaarkable.     The  invention  is  attri- 
buted to 

UgQ,^  Cmpi^  (horn  at  Rome  m  1486,)  the  fellow 
sturlent  of  KfiTaelle  d'Urbiiio.     His  prints,  though  very 
slight,  says  Strutt.  are  masterly  and  spi riled,  and  pre- 
serve at  least  a  bold|  striking  resembluiico  la  the  sketches 
Lof  the  great  n^liffi  (chiefly  RatTacUe  :     '  '*     netriano) 
ftfrom  whose  mngns  they  are  taken.  '   is  used 

for  the  outline  ^d  darkest  shacjows,  anuthtr  for  the 
lighter  shadows,  Bfid  a  third  for  the  demitinls.J 

Contem]>orary  with  Da  Carpi  was  another  Painter  and 
Engraver,  Donienico  Micarino^  born  of  humble  parent- 
M^at  ajpilia^e  near  Sienna,  who  assumecL^he  name 
^cafigm  of  his  patron  in  that  city;  whA^  his  paint- 
ings bSn  in  oil  atirl  fresco,  and  other  works,  (see 
Painting,  p.  Ml .)  procured  him  crreat  rcpjilation.  He, 
too,  had  studied  at  Rome  the  master  lines  of  Raflaelle 
and  M,  Angelo.  He  executed  his  chiarosHjro  some- 
times on  two,  sometimes  o[i  three  blocks;  one  for  the 
outline  and  deep  shadows,  the  other  for  the  li^hl^u 
tints.^Jle  wrought  after  his  oun  desigrn??,  as  well  «P 
from^Rse  of  Titian  and  others.  But  the  process  was 
in  the  hands  of  a  much  more  distinpfoishetl  Siennese 
artist  of  the  same  period,  Baldftzzart  Prntzzi;  (PainT" 
INO,  ibid,)  if  a  print  attributed  to  him  be  his,  rejyresent- 
ing  **  Avarice  dri\cn  by  Hercules  fi-om  belbre  AfHjfio, 
Minerva,  and  the  Muses."  "It  is,**  says  SfciL^"  in  three 
blocks  ;  the  firHt  for  the  outlitie^yj^^H^Pp  the  deep 
shadows,  and  the  Jlat  for  the  J^^^^^^^  and  is  ex- 
ecuted in  a  fine,  spWlfd»  bold  ^^^t^^^^ 

Guiscppc  Nicofa  fiog/g/mn/,  caMd  Vicaitino,  from 
being  born  (m  15lfflmi  Vicenza,  engraved  also  with 
three  blocks,  (the  firstfor  outline,  the  next  for  the  more 
powerful  shadows,  the  third  for  lighter  tint,)  alL^r  Raf- 
faclle  and  other  masters.    *  '^     t 


Ancieat 

Andrea 
Andti!anL 


» 


It  was  from  Parma,  however,  that 


the  genius  arose, 


whjdl  probably  brought  this  metWJ  of  Engraving  to  all 
ifa^Hrfection  it  attaiuefl  in  thiit  Age,  Fraitcenco  Maz- 
JV^if  or  Parmegiafio,  strperintended,  as  is  well  known, 
the  execution  of  many  of  his  own  designs,  by  Ugo  da 
Carpi,  Anlouio  da  Trento,  Andrea  Aadreani,  and  others. 
He  was  a  profound  master  of  chiaqpuro,  i^hc  best  of 
all  schools,  that  of  j^reg^io,  and^S^ildi^Hfeoubt,  be 
careful  to  enforce  the  principles  which  ffli^aintings 
prove  him  to  have  practised*  Antonio  da  Tratio  was 
Ws  pttfjl,  thougfi  five  years  older,  beinc^  born  (at  Trent) 
in  !  jSitjiBjri  devoted  himself  by  the  recommeudalion  of 
his  mnsmfjh  Wood  Engjraving,  for  which  he  generally 
used  three  blocks  ;  the  first  for  the  outline,  the  QiiJIfcr 


thetlark  shadoiwf  and  the  last  for  demitint*     These  cuts 
a|-€  justly  esteemeltl. 

Andrea  Andreani^  horn  at  Mantua  in  1540,  was  of 
small  celebrity  as  a  pailffer,  but  the  prints  in  chiaro- 
euro  extant  under  his  name  are  numerous  and  ex- 
cellent He  settled  at  Rome,  and  frequently  practised 
the  disiniT-enuous  artiffce  (unworthy  of  his  great  talents) 
of  efiacing  the  namegM|other  arti&ts  from  as  many  blocks 
of  value  as  he  cou  Ic^^ftcn  re,  substitu^ig  his  own  cipher, 
and  selling  the  prints  iffr  perfnrman<^^H||imseIf.  *^  At 
times.*'  says  S(rutt>  **he  used  only  two^Kks,  (namelVt 
for  lys  slighter  works,)  bu^^ftener  three,  and  never  ex- 
ceeded that  number ;  one||flRie  outline  and  very  dark 
shadows,  the  other  two  for  W^idiffere ut  tints."  He  car- 
ried manual  execitticui  to  greater  perfection  than  any  of 
his  predecessors*,  so  that  we  find  his  prints  distinguished 
by  an  unustially  cle^^ffad  determined  outUne, 

Barf  ohm  to  and  u^^anni  Baihta^  sons  of  Crist  oforo 
Coriobuio,  already  mentioned,  (Art  27.)  have  left  re- 
spectable pnx)ia  of  merit-  Bartolomeo  was  an  able 
designer.  He  cunBui'd  himself  usually  Atwo  blocks, 
one  tor  his  outline  and  dark  shadows,  wfiich  he  per- 
formed like  hatchings  wiih  a  pen  ;  the  other  fo^emitint 
His  prints  show  great  judgment,  and  have  a  very  fine 
eifect.  Dontenico  Falcini,  born  abb<lt  1&80,  is  another 
artist  wt^  flourished  in  the  beginning  of  the  XV H ill 
CenturyjflPh  engravings  (after  Raliaelle)  are  performed 
by  three  s(*f>arate  Mocks,  one  for  outline,  another  for 
demitint,  and  the  third  for  dark  shadows. 

(29  J  The  German  School  of  Wood  Engravera  ex- 
hibits a  far  greater  number  of  early  specimens  than  llie 
Italian  ^^■rtVe  have  above  seen  (Art.  28,)  the  branch 
of  Xylography  chiefly  practised  in  Italy  arrive  to  great 
excellence  under  the  fostering  eye  of  some  distinguished 
Painters.  In  the  German  School  a  bimilar  elFect  was 
produced  at  an  early  stage  of  what  we  have  called  the 
simple  process  of  ifcylogrofl^  Michael  ff^ofgifntdh 
and  fFtlhchn  Plfyaenum^^Kb  anisis  ofNuremburg, 
contributed  llieir  drawinJBHf  the  embelltshment  of 
Hartmann  SciiedeTs  pUibliSfioii  called  the  Ni/rcmbitrg 
Chronickt  in  *a.  d.  1493,  These  efforts  for  improve- 
menl  were  ably  seconded  by  the  great  patriarch  of  Gml 
man  artists,  ^t/kf'^^^^^*  ^^^  pupil  of  Wolgemuth,  and  Durar. 
a  native  likcwiSlirJiJtjremburg.  (See  Painting,   p. 
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*  In  Mr  Otlley's  **  Examples  of  ancient  mavteni,*'  lome  ramark* 
able  fuc  ikimiles  &re  f^vim  of  a  let  of  playii^g  carda  h  ick  tfoppQ/Q. 

f  See  Note  (P.)  at  the  end  of  £MOK4rtKu. 

X  n  imagina  de  fmrt  det  eamaieiui  a  irttu  ti  fttatre  ft/ancAti,  ou 
rtntrtt*  de  teinte$  par  digradaii^n  datu  la.  mime  eouJeur^  H  tang 
aucune  taiilr  ;  ce  fui  faitoit  det  maiet  (flat  waslnfB)  dt  ctmirur* 
tuioud^t  qui  parmnoient  avoir  iijgfMl€t  avec  U  pinccaUf  ti  m$9^il 
hi  iiiiprimott  §ttr  un  papier  gri»^wrt&rie  'que  /e$  paritrt  tc^t^M 
fiti  reifmeHt  du  fond  du  papier  faaoieni  une  dernttt'e  teinle  Tr^t 
/oihlff  qui  t'uniMmit  pnrfaitement  bien  avn  Cf//«rf  de»  plamAgg 
*fravee$  rt  toutn  tmenthle  rifet  imitmmt  /ort  bitn  In  peitUu^f^m 
cofndinrii.'  (TcMt  /A  rmvmtion  qu*on  dad  tapper ter  a  Ut/o  maig  nom, 
p4#  fwrifftne  de  la  Oravure  en  Camdieu  quU/  nafmt  que  per/eciioH'' 
^^,    Papiiloa,  Traiit,  Sfc.  torn.  i.  p.  392,  393, 


485,)    In  short,  Engnmtig  was  expected  to  do 
for  Painters,  as  letter-press  could  for  authors, 

Theiii  vent  ion  of  Priming,  by  mo  sable  types,  (typi 
mobiMboT  the  substitution  of  them  for  engraved  blocks, 
(iypt^jK^i,)  whether  by  ^hn  Gutenburg»  as  has  been 
thought  most  probalde,  orty  John  Fustof  Mentj,  or  by 
Laurence  Zaussen  Costerof  Haerlem,  is  incklenlally  con- 
nected with  our  present  subje<:(^iuit  would  detain  us 
lonp:er  than  our  limits  allow,  IR^a  sufficient  honour  to 
the  XylograpliicArt  I o  have  suggested  the  invention.  No 
djsputer  that  we  know  of  has  e^cr  questioned  that  from 
block  books  with  engraved  fi^&res  and  scrolls,  such  as 
the  B'lblia  Pauprrnm.f  the  Book  of  Caniides,  An  Mo- 
rieftdi^  and  Ars  MvmorandU  fhe  Speculum  Humanm 
Sahationis.l  the  Hhtonf  and  Visions  of  SL  John^§  or 
Dr,  Hartleib's  Book  of  Chiromancy Al  the  idea  o(  a 
">1t,      — 

*  S«e  Note  ( Q.)  at  the  end  of  mmcknwa, 

t  Sen  Note  (R.)  Ihid,  ^^ 

t  See  Ni^te^S.V^^ 

}  This  and  the  AnSi,  with  the  exception  of  thiee,  viz,  the  B*hiia 
Pamperwim,  the    Cakitclei,  ^ad    the  Speculum   Humttnm  Salvattoni*^ 
Mr.  Otitey  |tficeives  were  ptrobaUj  the  rude  maaufacture  of  the 
onliDary  earftiaken. 
.    II  Ttie  name  of  Jorg  Schapff,  the  pefsoa  Vlio,  accordiog  ta 
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more  convenient  method  for  types,  first  perhaps  for 
words,  and  at  leiij^th  for  letters,  arose. 

The  cities  of  most  celebrity  uMrhich  Xylography,  ac- 
cordiiic^  to  the  ancient  Germanmool,  was  p^ractised  in 
its  simplest  form,  were  Nuremberg,  Augsburg,  Antwerp, 
Strasburg,  Amsterdam,  and  Leydf^,  to  which  wc  may 
add  Ijyons  and  Paris. 

Nuremberg,  for  a  length  of  timMftP^^rved  the  chaiac* 
ter  which  the  gei^j^of  Albert  uHy  and  his  people  ob- 
tained for  thi]S|i'Q9rii"  ^^^  Arts.^MYe  have  meotknied 
works  of  Pleymiwurflr  and  Wolgemuth.  From  thoM  of 
the  indefatigable  Diircr,  Mr.  Ottlcy,  impraring  upon  the 
Catalogue  of  Bar tsch,  gives  a^^^scription  or  145  subjects.* 
Among  them  is  the  "  A}x>cai^p»e  iy\'  St.  John  the  Evan- 
gelist, a  set  of  sixteen  pieces  with  explanatory  text,  (of 
this  the  first  edition  was  printed  in  |49d,)  also  the  '*  Fall 
of  Man  and  his  Redemption  t]|p5agh  Christ,"  a  set  of 
twenty-seven  pieces,  out  of  whicfi  Mr.  Ottley  presents 
his  reader  with  four  impressiomi  beaiitifuny  printed  from 
the  original  blocks,  in  the  possession  of  Mr.  P.  E. 
Boissier.  Aether  set,  connsting  of  twenty  pieces,  re- 
prescnU  the  "  Life  of  the  Madonna."t  Ham  Schauff- 
lein the  flpuiiger,  and  Hann  Sebald  Beham^  native  of 
Nuremb^,  follow^  in  the  steps  nf  Durer.  From  the 
works  of  tiie  former  Mr.  Bnrtsch  describes  132  subjects, 
but  doubts  whether  Schaufflein  engraved  auy^of  them, 
though  they  bear  his  mark.^  One  of  them  19  a  set  of 
twenty-two  pieces,  for  a  Work  entitled  iUmmdwagen 
und  Hollewagen,  by  Hans  von  LenroiU,  published  at 
Augsburg,  in  1517.  Another  is  of  forty  piecis,  for  Der 
Teulnch  Cicero,  by  lleitirich  Steyner,  Augsburg,  1534. 
Another,  of  seventy-three  pieces,  explained  the  Doctrines, 
Miracles,  Lite,  and  Passion  of  Christ,  4to.,  Frankfort, 
1537.  Of  Ucham  Mr.  Bartsch  enumerates  171  sub- 
jects, of  which  seventy-three  cuts  l>elon^  to  Scripture 
History,  a  set  of  eight  for  the  Passion  of  Christ,  and  a 
set  of  twenty-eight  for  tlicj^Apcalypae  of  St.  John.  The 
first  publication  of  BehffMjkBibtiCie  Hintorim  was  at 
Frankfort,  in  1530.  HfWafHiautensarh,  who  followed 
the  style  of  Sel)ald  Beham,  is  said  to  have  also  engraved 
in  wood.  Two  subjects,  with  the  mark  of  his  son,  Hans 
Sfibald  Lautensach,  are  mentioned  by  Bartsch.  He 
died  at  Nuremberg  in  1590.  FUrgi/^olis,  who  was 
bom  in  1514,  at  Nuremberg,  and  Jodocus  or  Justus 
Amtnan,  who  died  there  in  15?) I,  are  well  worthy  of 
mention.  The  works  of  Virgil  Solis  on  wood,  (Jar 
several  of  which  sec  Bnrtsch,  Prinirc  Gravtnir,  yo\.  i\. 
p.  316.)  as  well  iis  those  of  Amman,  whose  styl©  they 
resemble,  were  chieliy  published  at  Frankfort.  They 
are   voluminous.     Solis,  wlio  was  a  painter,  illuminist, 

Heineken,  executed  theiieeutB,  is  to  be  found  at  the  bottom  of  the 
fourth  page  of  tlie  Woifc,  which  cunsistv  of  twenty-fuur  pa{^M, 
priuted  ou  both  gidet.  Nothing  cau  be  a  ruder  perforinauce.  See 
Note  (T.)  at  the  end  of  Km»uavinu. 

*  \,  Pt in/re  (JnirrMr,  voL  yii.  p.  1  Ifi— 197.  Ottley 's  Hut.  of 
Emfftavinffj  p.  727 — 736.  Two  out  of  the  14.')  were  in  a  future  im- 
prewiion  priuted  in  chiarcwuro.  (Art.  .iO.) 

t  Both  thew  latter  win  were  eagerly  ])urrhased  and  ci^pied  by 
Marc  Antonio  on  copiHir,  at  Vmice.  who  Mold  them  fur  uriginalv. 
He  affixed  the  mark  of  AWk'tI  Durer  on  all  but  the  laxt  plate  of  the 
second  net,  to  which  he  put  hia  own.  Bartsich  in  of  opinion  (^Petntre 
Grtt¥fHr,  vol.  vii.  p.  18.^  tRat  (he  inequality  of  execution  in  the 
wood-cuts  attributed  to  l)urer  ii  «o  great  an  to  make  it  iinprobul)Ie 
that  all  of  them  are  from  his  hand.  Some  of  thvm  contain,  ac- 
cording to  the  same  Writer,  uidications  uiurv  gr  W>i»deciMivu  uf  the 
•ctiuil  hands  which  engraved  thi^m.  A  Holy  Family  (ipioting  from 
Merr.  JoHrnal,  6fc.  tout.  vii.  p  73.)  he  attributes  to  Hhiih  Giawer,  a 
cardriiaker  r  a  Mailonna  to  llatis  Guldeninund,  aiul  th^  Rhinoceroi 
(.\rt.  30. j  to  Ilfu.  Goitzius  uf  the  Hague,  \c.  &c. 

Fl  See  Note  (U.)  at  the  eudof  Knuhavino. 


and  EDgravw;  employed  utitto  UD/drntt/k  in ' 
departmentdUbd  died  rich  at  the  agBjjCforty-cighL  Z»io 
There  »  ^  sSby  Amman  (Bartsch,  llrjBy  1.)  of  1 15      "* 
prinU  of  ArU  and  Trades,  publkhed  at  KHforU  1564^ 
niHJiHl  times  reprinted.  ^- 

In  Augsburg,  JtAan  Burgkmim^  the  pupQ  of  Albert  ?iS 
Durer,  executed  prints  in  wood,  which  approach  tbe*v^ 
fire  and  spirit  of  his  master.*    Tlie  fallHryf  Jiribein  J?" 
was  a  native  of  Augsburg,  where  floirc.  bv  celebraied  ^^ 
son,   was  uobably  bom,  in  149d.     They    aflerwaids  w^^f 
removedjunsle.    The  younger  andthe  gresier  Hol- 
bein is  Hfiliave  practised  Wood  xBbgnving  as  early 
as  1511,  arine  age  of  only  thirteen,  and  to  bave  been  '^ 
employcxl  before  his  departure  from  SiQflaerl&nd  by  the 
moat  oonriderable  publishers  of  his  timie  at  Baale,  Znridi, 
Lyoii%  aad  Leyden.t     Sigitmund  Holbein,  hia  oade,  Rifpn 
has  some  very  indiflTerent  wood-cuta  aaeribed  to  hiiL  Holbai 
AUxanderJiair^  who  flourished  about  A.JfHfi60,  »  Hait 
sided  chiefly  at  Augsburg*.     '^^^-nP>>^  dHHi^^ 
confounded  with  the  Mair  of  mfaSwaae^SpEs,  who 
flourished  about  1499,  und  for  whom  aome  Germaa 
writers  claim  the   invention  of  EngraTing  in  rhiiaf'^^ 
scuro.t      "^         ^  ^i 

Meanwhile,  AnKrerp  had  contriboied  early  to  Xyla-  33i 
^fephy  ;  a  very  old  print  published  there  ta  described 
^  Heineken,  having  the  name  PhiUery^  with^g  fol-  FhiJia] 
lowing  inscription  in  old  Flemish  characters,  *'  dS^at 
t'Antwerpen  by  my  Phillery  deFigur8iiider,''/irvii/erftf/ 
Antwerp  by  me,  Phillery,  Engraver  of  Piguret,     Ge* 
rard  de  J  ode,  the  founder  of  a  celebrated  £unily  of  De  M 
artists,  was  born  at  Antwerp  in  1541.      Ptipillon  (Troiir 
dt  la  Grawj^  en  Bois,  torn.  i.  p.  229.)  mentions  some 
cuts  by  himjr^rinjed  at  Anvers,  in  1566.     But  Chrislo-  ^^^ 
pher  Jt'gher,  wltaMtMi^  recomnifwled  him  to  Rubens 
for  engraving  his'^pBtgns,  is  the  most  deservedly  ocJe- 
brated  artist  in  this  way  that  A^werp  can  boast    His 
prints,  after  that  great  masterHlwve  a  very  powerful 
effect,  being  cut  in  a  bold,  free    style,   with  spinted 
strikes,  in  imitation  of  cruss-hatchings  by  a  pen.    After 
the.'<leath  of  Rubens,  he  purchased  the  fpneater  part  of 
the  bl(x:kR,  and  republished  on  his  own  account.     He 
worked,  al-o,  after  the  designs  of  other  masters.     Amon^ 
these  is  a  ''  Crucifixion,*'  after  F.  Frank,  dated  liSS7. 

The  City  of  Strasburg  gave  employment  to  the  two  -I  Stmk 
Stimnwrs  of   Schutniausen  ;   Tobias,   and    his  brother  ^7 
John   Christoplier,   who   executed  some   cuts    for  ifie^^'*** 
Rible  publii^hed  at  Basle  by  Thomas  Guarin,  in  15S6. 
Of  these  prints,  which  are  small,  ^ad  afler  the  designs 
of  Tobias,  it  is  no  inctmsiderable  proof  of  merit  that 
Rnhens  declared  he  had  studied  them  with  attention. 


*  Peintrc  Graveur,  vol.  %'iL  p.  201.  Of  the  triiai^  of  Maii 
milian,  BartHch  olMKTVfS,  (M.  p.  231.)  Ct  recuei/  com*uie  en  135 
pi?em  fui  iont  mtianl  ih  monumem  precieujr  de  t Art  tie  b  Gri- 
vure  en  Bou^  et  qui,  pur /u  /t'tfirrtc  rt  /a  correction  du  de»*em,  autnint 
quo  par  /c  g-iin  ct  fhahi/ete  tie  Cextcututn,  meritent  fattenUxn  et 
/'apprttfMition  tie  lout  /cm  connninteurs.  Crt  ptanck^  rmi  cti  tfruxi't 
(p.  2.\h.)  fianM  ten  ttnnc'e*  1516,  1.M7,  1518,  r/  1519,  p'lr  'tiir-^ 
ffraveurs  en  bfjin  trc\-htthtfes,  ntr  let  dettetnt  de  Hant  Bur^tur 
domt  let  irttrt't  U.  B.  tont  marqueet  tur  beaucotip  de  cet  piecet  Ln 
nomt  det  r/niveurt  qui  sur  Ir  tio%  (Pun  grand  nombre  de  cet  pkmck-t 
(tntftrg  fir  Imhk  tie  pniner)  tont  fmc^t  a  fencreen  toute*  Mtr^  r*- 
grmo6t  teu/n/i^nt  en  mnnotframmeepur  le  bott.  Jerome  Andre.  J  van 
d if  Bonn,  ('omviiut  oM  (.'onifille  de  Bonn,  ou  Comrille  LictrmlL 
linns  Friink.  S.iitit  German,  GuiUuiimt*  et  Corneille  Li'fnnk,  Wvxit 
Liadt,  .I«isi'f  d»i  Ni'ijinT,  Vinwut  Pt'arkt^rker,  Jaqiieti  Rupii  Hai-a 
Si-ha.iffleui,  .rtun  T.i!)i.rith,  II.  F.  F.  P.  et  \V.  R.  et  GuUUumt  f.r«^ 
etre  Gnill.iiime  Ltrt'iink. 

f  Se**  Not**  (V.)  at  the  end  of  ENOR.iviNa. 

I   See  Note  0V.;y6irf. 
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ig.  und  derived  moch  itistmclian  from  them.     (^rUiopker 
Maurer  of  Zurich  was  a  pupil  of  the  elder  Stimmer. 

At  Amaierdann,  John  fFulther  Fan  Assen  aodEr^he 
Van   Sichem  family  were  conspicuous.     Van  Asse^ras 
bom  about  1490,     His  works  are  admirably  executed, 
and    highly    appreciated   by    collectors.     Bartsch  men- 
tioiis   tweoty-one    Scriptural    piect;s    havings   hia   mark. 
{Peinirt  Gravtur^  torn.  viL  p.  444.)     Slrutt   cooaidefs 
_         him  as  successful  only  in  the  expression  of  liis  heads. 
femily  Of  Chriiiapher  Fan  Sichem,  Strutt  inforins  lis  that  he 
"*         executed   some  portraits   and  other  subjects  on  wood, 

Ffrom    Goltzius,   which    deserve    commendatiot).     The 
prints    hy  CorneUm   he  affirms   to   be  **  stifer  iilMiof 
heavier  execution'*  than  those  of  Christopher ;  but  of  the 
cuts  by  Karl  Sichem  he  expresses  no  opinion.     To  Cor- 
nelius are  attributed  more  than  600  prints  of  Scriptural 
subjects. 
r^ett,        Leyden  was  remarkable  for  gfiving  birth  and  fame  to 
*^*^  LrUCas  Jacobs,  called  Litcus  Fan  Leyden,    (See  Paint- 
JM^  p,  4dQ,]     He  was  mi  Enc^raver,  but  it  is  doubted, 
f^   ^^9h  by  Adam  T         '    md  Mr.  Ottle^whether  he  ever 
engr:ived   on  v.  ugh  both  lli^^rilers  give  a 

larg;e  list   of   Xyli^flzaphic   works 
designs,*     No  worksof  this  kind,   howe\er,  bear   his 
mark.     The   only    part    which    Mr,    Otlley  thinks   he 
mitrht  have  bad  in  the  performance  of  them  was  that  of 

^       making  the  designs   upon   the  wooden  blocks.      From 
the  uniform  similarity  of  ttieir  execution,   Mr,  Bartsch 
rFle-    considers  that  Lucas  must   always  have  employed  the 
MX*       same  artist  for  cutting;  his  desii5;ns  ;  and  this  person  was, 
undoubtetlly,  of  g^real  ability.     Lucas  died   in  1533,  at 
^*wtis.  the  age  of  thirty-nine.     Jan  Livem  of  Antwerp,   the 
successful  follower  of  Rembrandt   in  the   beginning  of 
the  follovking  century,  has  two  wooden  cuts  ascribed  to 
him,  very  fine  and   scarce  works.     In  this  Flemish  list 
»c        might  be  included  Justus  Nfgher^  of  Nordliugen,  whom 
Bartsch  distinguishrs  as  one  of  the  ablest  Wood  Engrav- 
k         ers  in  the  early  part  of  the  XVIth  Century;  Peter Koeck 
Wt      of  Alost,   the    celehrated   traveller   to     Constantinople, 
H^     who   has  lefl  uti  his  work  of  Turkish   costumes,  Ac, 
^£     dated    1533;   Conrad  Meyer ^  of  Zurich,  who  engraved 
some  admirable  cuts  for  Erasmus's  "  Process  of  Folly  ;" 
MO,      and  Ethmrd  Echman   of  Mechlin,  who  has  copied  in 
wood  with  surprising  delicacy  and  spirit  some  fine  cop- 
tfV,      per-plate  prints  by  Cailot     Ludtri^  or  Louis  Buninck^ 
who  flourished  at  Minden,  according  to  Heineken,  about 
1630,  executed  some  spirited  prints  after  his  own  de- 


8u€ur,^  a  disci pte^4^hiBellay«  was  born  in  1636. 
The  elder  P^/ffY/o/t^^^pPbw-piipU,  wns  but  an  indifle 
rent  artist ;  bu-t  his  groJaih^giltd  the  younger  Pa- 
pillon,  fatbMll^tbe  well*knowir|iriter  on  the  Art,  and  ^""^[7". 
said  to   ItMJPiln  the  inventor  ^  priniing^apers   in  Le'suc^r 
Q   oPTapesf  1     »         1 .  1 


Aadeiit 

Xytoi^u^ 
phy. 


imitatian   of ^tapesjflLjvas  a  good   draughtaiim^  sod  ^j Papil^ 
tol^j^e  EngraverShe  died  at  Paris  173^  JB^k       ^* 

W^k  ^^  ^^^  fifrf^wthe  two  compouad^^B0tt  Cmh^ twnl 
(il^B.)  of  X^ogrql^*  the  earliest  spedraRIBnnft  phmviv  (>f 
witnHa^^|Bie  St.  Christopher,  has  already  been  al-  ^be  Gemiaa 
hided  to,  ^■■[Note(0.)at  the  end,)  It  was  discovered  ^*^*^**^*' 
by  the  Baron^eineken  in  the  Chartreuse  at  Buxiieim, 
near  Memmingen»  and  is  dated  1423,     The**  Annun- 
ciation,"  another  print  found  with  it,  pasted  in  the  same 
book,  is  considered   e4^ual!y   ancient,  but  is  without  a 
date.     Jansen  alludes  to  another  remarkable  specimen/n 
his  E^mi  mr  V Or i sine  de  la  Gravure,  torn.  i.  p*  90, 
where;  after  stating  first  the  process  of  cutting  the  out-  ^ 

line  on   tlie  block  by  the  forfmchneider,  and  then  the 
subsequent  process   of  colouring  (with  a  stenaul)  used 
by  the  hriffmahlcn,  or  card-painters,t  be  remnrks,  c'esi  StensLlled 
eiaciemeni  de  cHte  maniere  qu'ont   HI  esieuUe^  leM  P™^*"' 
'aved   after   his   Jigvres  de  rApocaiypit  d  la  Bibtioikeqtie  fmpSriule  d 
Parisf.X     But  respecting  the  names  of  these  numerous 
operators  nothing  is  known.     He  asks  (at p.  10S*)| 
il  s*a^ii  de  navoir  qui  etoirnt  ce$  ouvncrt  ?     On  \ 
.certitude  avcun  grapeuttn  btd§  avfan 
denwurff. 
other  compound  process,  (Art J 2.)  we  doubt 
wfietlfer  many  German  artists  followed  chiaroscuro  En- 
graving exactly  in  the  method  which  Ugo  da  Carpi,  as 
we  observed.    (Art.  2b.)  is  said  to  have  introduced  into 
Italy,  namely  by  means  of  wood  blocks  only,  and  with- 
out copper-plate  outlines.     Bartsch  seems  to  contend  j^3b 
that  tlie  invention,  in  any  shape,  is  altogether  GerMj^  ^|^ 
He  remarks   that  a  specimen  remains  of  Ugo  da  4Ht 
with  n^i^rlier  date  than  1518,  but  owns  that  the  otner 
prints   im-dated    from    the    hantf.^f  that    masltr,    may 
(from  their  being  worked  wiih  no.piore  than  two  blocks) 
be  much  earlier  performances.     And  then  he  mentiotis 


*  Ri€n^  layn  P&iiillon.  it>«/  pt»tM  l^fau  et  piu*  AartU  que  /«  tttiile^ 
de  teM  ffravuret.  Traite  de  la  Gravttre  en  Boit^  lorn*  i  p,  303,  Thit 
Piem;  le  Sneiir  bad  two  sons  of  i\m  oune  of  P»*!rrtf ;  ib«?  ftrst, 
called  by  Papillon  Pieitv  Tatn^,  and,  Mcordin^  to  tiw  mame 
authorify,  an  vxcvlli^nt  artivf,  wm  tntru  at  Ru«it;u  tu  166.1,  aud 
died  th«te  in  1698.     The   ncit  Pitirc  (tiu  Mfcoftd  /it   df-  /  aneirn 


Le  Sueur)  a  grav^  en  hoit  pataabtemrnt  a  Rourn^  mm*  1/  marufu^tti^ 
eigns,  and  those  of  Geo.  Lallemand,  his  COtliempOtJirj f4i^^rftme  hfavcitMp  trautm  gmveun en  ho*»^  de '^e  twn  grriit,  df  trt  f^m- 
of  Nancy.  »  '    Htntc  de  ct*ttr  t^nritr^  et  He  ia  correction  dam9  imJiymreM  ^me  prtteitrt 


fon*m 

ltd 

hToci- 


Solomon  Bernard  was  bum  at  Lyons  in  1512.  Nine 
sets  of  prints,  most  of  them  for  books,  printed  at  Lyons, 
are  attributed  to  him.  Pierre  Woeiriotfyf  Bar  LeDuc, 
who  resided  chiefly  at  Lyons,  is  described  by  Paptllon 
as  a  Xylographer  who  marked  his  wood-cuts  with  a 
double  crof^s,  called  the  cross  of  Lorraine.! 
rjf  sad  The  XVI Ilh  €*entury  brings  us  to  the  remarkable 
"•         families  of  Sueur  and  Papillon  at  Rouen, 


1 


*  V*  Peimire  Gmtter,  voL  viL  p.  438.  Ottky't  fHit.  0/  Enffrevrnf^ 
p.7&t. 

I  TVmite  de  la  Gravure  em  Bott^  iom*  i.  p.  150^  151.  240,  See 
alio  8tnitt's  Dittionary.  Nnet  Gamier  ii  menticned  by  Pap|Uvfi 
without  specifying  luiy  of  hit  wurks,  as  Graveur  en  boit  fort  M- 
diacre  j  of  Jo/hi,  another  Frt- nch  £ngraver,  who  floimshed  alSttt 
15 ID,  he  farticulahzea*  S8  ettampet  gruviet  em  hoi*  aiirz  pro' 
premeni^^n^  other  work%  priuted  at  PoriM  10  1490.  Juques  /V- 
mtfi  or  Pemimu,  in  coiiiunctioQ  with  /.  Tortorei^  eograrod  (he 
WiTB  of  the  HugiieaoU  from  1559  to  1569^ 


thtihamde  du  denetn,  U  e*t  mort  envrrom  fmm  \7b9j^ik,  f^  ^'ii.} 
A  third  woa  wa*  huta  litstwevi}  the  two  Pierrev,  sanflBotfiPitt  «f 
whum  P^ipilloo  \iivm  tbc  family  histgry,  (/*  p  3t^^'22)  au<l 
who  en|;raved  Ixtth  in  !«im^»l*j  Xylo^^rHjthy  and  in  chiurifMruro  ;  In.t 
xra.n  an  incurred.  drnnkrhtHmun.  Ui;  wjks  buTn  at  Kotien  ia  1668« 
ciiid  dttrtl  at  Parm  in  1 74.'L 

em  Ei^iiif,  tbnugk  be  givei  np  «;xaiD{>lea  of  thiK^^^Lkiud,  iihmi- 

tiuoft  MtVL'tal  ni|H|^fttB,  tu  th«  Dnml'tT  uf  aboHHpnh,  wtn  ne 

Pierr^  Vt  %  workn  adum  tJ^^|Brk9  uf  Ihe  Mottitsreria  del  Es^oruil.  una  \A 

"*__   '  the  ("atliedralMlj^^HDtt,  Tnle^lo,  «nd  Seg^yria,     Thr  ihq*I  «iu-iei<1 

anj  tboiw  of  GaraHHartinri.  l«•ltln^nu|f  ty  th»?  Cathrdml  "f  S  vitl*' 
He  tlouriihed  t)ftwe\'n  U43  and  1381.  The  muti  numrio*i«  wrtv 
executed  forPhili|i  Il^and  thelattwl  ane  l»y  Mcwivn  KIismo  Bunoir.'M^ 
di;s^rilH*tl  as  pintor  ejtred^tlero^  whti  died  tu  I76K  Not  onttr 
qtmntly,  the  prucesft  of^ittutnmaiiiii;:  retembled  what  i»  callrfl,  in 
modern  |thra«ej  "'oriental  t»ii(ia||^/''  and  ^as  pructiHrd  1^  mraa^  ul 
ftenitilB  cut  uut  of  thick  Ti-llum,  tin^  ur  paHteht»ard. 

I  la  thw  BuoA  0/  Tradet,  imblinhcd  in  1564,  fi»r  whieh  1 
said  (Art  29,)  th^t  Justus  Amman  executed  ih*f  twfa,  the  bi»<kj 
Ctilter,or  /orffttchnruter^  is  repreiteuted  iu  one  pnnt,  and  in  Blluiht^rr 
th<a  brie/inaAiertBUth  performing  ha  peculiar  and  airiiarate pruceiw. 
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ENGRAVING. 


I  fiSIr  ii 


three*  six,  and  even 


various  German  works  with 
nine  years  previous  to  1518. 

A  rhinoceros,  imj^rted  froS' India  to  Lisbon  in 
1515,  was  sent  as  agRient  by  EmanuijGfl^g  of  Por- 
tu^l,  to  the  EmpelV  Maximilian  I.  q||[j||iis  animal^ 
~lurer  made  a  design,  whj^  besfrs  his  mono- 
the  date*  1515,  on  tlym^nal  block 
is  of  this  work  are  pnlRl  in  clair  ohti 
ks.  A  "Holy  Fam?^  andju" Cru 
are  also  enumerated  among  the  c/aiiMliiM>r< 
planches  attributed  to  Durer,  but  whiJ^^Eram  Bartsch 
considers  doubtful.  The  "  Crucifixion,'^iowcver,  is  re- 
garded by  Mr.  Ottley  as  a  genuine  production.t  The 
seventh  volume  of  the  Peintre  Gravcur  records  (at  p. 
320.)  a  work  by   Hans  Baldouin  Grun,  clair  obscur  de 

pilgrim,  Bartsch  parti- 

'olume)  ten  specimens 

'and  introduces  Pilgrim 

ling  the  inventor  of  this 


:# 


k.    Son 
s  mraei 


me 
th 
n" 
ux 


Confined 
chiefly  to 
Italy,  - 
France,  and 
England. 


Zanctti  l|^  not  escaped  censure  from  il|^P&  value  ex-     1 
cellence   nfore  than  rarity,  for  his   exclusive   spirit    in    ^ 
bidMng  his  blocks  and  destroying  his  plates,  after  iakin 
an  inconsiderable   number  of   impressions.      Anotb< 
Italian,  and  a  native  of  Venice,  is  Dotnenieo   Roteiti^ 
who  flourished  as  an  Engraver  in  1720.      He  is  styled 
an  Engraver  in  copper  as  well  as  wood :  and  was  for- 
tunate in    his  patrons,    the  first  of  whovn,   an  Italian 
prelate,  Giovanni  Francesco  Barberigo,  gave  him  his 
education  at  Verona;  and  a  subsequent    patron,   the 
Elector  Palatine,  by  whom  he  was  invitcsd  to  Dusseldorf, 
expresyd  his  esteem  by  gilding  the  plates  (after  a  few 
iDMflbMs)  of  the  **  Triumphs  of  Alexander." 
^^9BBp,the  activity  and  ingenuity  of  Jean  BapiwteiK 
Micna  Papillon,  son  of  the  last  mentioned  of  that  name,  ^ 
irois  couleurs.     Of  Hani  ULu^Pilgrim,  Bartsch  parti-     (Art.  29.)  called  the  younger,  brought  the  Art  into  greater 
cularizes  (at  p.  449  iii  die^yBSroIume)  ten  specimens     notice  than  had  ever  been  bestowed  upon  it  in  that  Cobb- 
in  clair  obscur  de  deux  plJmPSm  n n fl  introduces  Pilgrim     try.  The  encouragement  which  the  policy  of  Louis  XIV. 
as  having  the  reputation  oMRing  the  inventor  of  this     had  extended  to  works  of  taste  and  to  the  fine  Arts,  was 
sort  of  Wood  Engraving.l  not  discontinued  during  the  ^jflff^^S^  ^^  ^^^  profli 

"The  beautiful  Virgin  of  Ratisbon,"  afler  the  picture  in  successor :  and  Papillon,  like  ^ikny  other  iken  of  ii 
the  Cathedral  of  that  city,  is  mentioned  by  Struit  as  an  tive  minds,  rattB himself  to  fanie!bj^he  novelty,  if 
admirable  work  iu  two  tints  by  Albert  Altdorfer,  whom  the  solidity,  ofWr  pretensions.  jtB/^  born  at  Paris  ii 
we  before  named.  (See  Note  (W.)  at  the  end  of  En-  169S.  Of  a  bold  and  itdcpeno^^spirit,  with  a  mind 
0|LiTiNO.)  Of  this  work,  he  adds,  that  there  are  some  devoted  to  his  Art,  and  apparently  self-educated  as  to 
ftw  impressions  from  the  single  block  on  which  were  literary  pursuit-,  he  put  forth  his  well-known  Treatise,  his- 
epgipd  the  outlines  without  the  half  tint.  ^^MM|if~  torical  and  practical,  on  the  subject  of  Wood  Eiigrariag' : 
«i^Slr  whom  we  also  mentioned  before,  (ASv^BU  a  Work  of  most  amusing  naivete  and  origiDa*i(f,  but 
celebrated  for  some  very  masterly  cuts  in  chiaraH||M|r  abounding  in  historical  errors.*  His  researches,  however, 
(31.)  We  now  come  to  the  Wood  EngraversTlrtne  are  of  great  extent,  and  his  evidence  respecting  any 
XVlIlth  Century,  to  whom,  according  to  the  arrange-  fact  of  which  he  was  personally  a  witness,  is  alk>wed  to 
ment  proposed,  (Art.  26.)  we  give  the  name  of  modern  be  perfectly  honest  and  trustworthy  by  his  severest 
masters  in  Xylography.  The  number  of  these  artists  is  censurers.  He  was  elected,  in  1733,  member  of  the 
so  small  that  they  can  occupy  but  a  very  short  space  Society  of  Arts  at  Paris.  His  Treatise  contains  many 
ur  columns.  In  fact.  Xylography  was  given  up  for  fine  examples  of  his  skill  in  Engraving,  where  a  clear 
iw  branch  of  the  Art  more  effective,  and  perhaps  and  pleasing  effect  is  produced  by  single  strokes  and 
difficult  of  execution  :  and  Copper-plate  ]^|<^ving,  without  cross  hatchings.  Two  specimens  are  also  given 
(especially  afler  the  il|perior  facilities  afforded^  the  in-  of  four  blocks,  each  to  illustrate  his  description  of  cuts 
troduction  of  tW ^mhiog  needle,)  began  rapidly  to  in  chiaroscuro.  His  best  performances  are  considered 
supersede  the  use  rfprints  from  wood,  even  for  the  il-  those  prints  which,  in  conjunction  with  Nicolas  le  Sueur, 
lustration  of  books.  he  executed  ailer  the  designs  of  Bachelier,  for  a  fine 

Xylography  in  the  XVIIIth  Century,  and  up  to  our     edition,  in  four  volumes  folio,  of  JLcsJMiile*  de  Foniaint. 
own  times,  seems  confined  to  Italy,  France,  and  Eng-     Papillon  died  at  Paris  in  1776. 

land.     In  Italy,  a  Venetian  Nobleman,  the  Count  Anto-        Nicolas  le  Sueur  was  born  at  Paris  in  I691«'and  died  Xkfe 
nio  Maria  Zanetti,  born  at  Venice  in    16S0,  became     there   in    1764.     He  was   the  son    of    the  last-named 
celebrated  both  as  a  collector  and  as  an  artist.  Papillon,     Pierre  le  Sueur,  (Art.  29.)  and  is  celebrated  by  his  bio- 
his  contemporary,  born  eighteen  years  afler,  bears  testi-     grapher  and  contemporary  artist  Papillon,  as  being  re- 
mony  to  the  beauty  of  many  works  ofZanetti  in  chiaro:^  markable   for  some  very  fine  cuts   in  chiaroscuro  aflcf^ 
scuro,  gravures  en  camaieu  a  trois  planches  ou  rerz<r^ir*«laffaelle,  Parmegiano,.and  others  of  the  high  School  in, y 
depuis  J7^0  jufiqu'en  1740.     They  are  after  drawings^* Art.     These,  Le  Sueur  executed  for  M.  Crozat,  for  ihc 
by  Raffii^lie,  Parmegiano,  and  other  great  masters,  most     Messrs.  Mariette,  for  Count  Caylus,'  ifte.    (V.  Trade  de 

la  Gravure  en Bois,  iom,  i.YiAll.)  Papillon  adds, that 
Nicolas  would  have  attamcd  absolute  perfection  as  a 
Wood  Engraver,  si  V autre  genre  de  gravure  en  bois  or- 
dinaire et  delicate  de  vignettes,  Jleurons^  8fc.  il  s'y  fut 
attache  a  y  donner  du  fiu,  du  godt,  de  Ventente,  et  du 
■ffthir  obscur,  main  ses  tallies  toutts  d*une  tetnte,  remhtrnt 


of  which  the  Count  purchased  at  the  sale  of  the  Arundc- 
lian  collection.  He  was  assisted  in  this  work  (to  which 
he  added  several  etciiings,  and  which  altogether  conti'.ins 
eigiity-niM-^ints  on  copper  and  wood)  by  his  nephew 
of  the  sameffiame,  the  librarian  of  St.  Mark  at  Venice. 
. L»^ 


-** 
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>riority  of  dates,  gays  Bartsch,  is  towtHrfhe  question,  we^j^fif  gravures  sans  eclat,  et  sans  degradation  ou  augmoi' 
have  the  "  Rhiaoceros''  of  Albert  Durer,  a>».^  ^^^}K^  P^E*"^**  tation  de  confei/r.  The  writer  likewise  commemoatc-^  a 
after  the  ueNiKn  of  Hans  Biirghmair,  1512;  a  portrait  of  Pope 
Julius  II. ,  151 1 ;  the  same  date  upon  "  Adam  and  Eve/'  after  the 
de«i}^  of  J.  B.  Griin  ;  and  the  date  1509  upon  a  work  after  Ebend, 
called  •<  The  Witches  riding."  (Hexenritt.)  V.  Anleitung,  8fc. 
1  thiel,  8ec.  639. 

t  The  '*  Rhinoceros"  is  numbered  136  in  Ottley,  Cp.  753.)  and 
126  in  Bartsch.  (Printre  Graveur,  vol.  vii.)  The  "  Holy  Family" 
i»  numlHtred  10.  (/6iW.)  *' The  Crucifixion,"  No.  27  in  Bartsch, 
is  No.  132  ill  Ottley. 

I  See  Note  (X.)  at  the  end  of  Enqravinq. 


sister  of  Nicolas,  named  Elizabety  as  a  popular  artist  lu&i-t^ 
Xylo^aphy,  and  acknowledges    the    assistance   whici  ^'*'"^ 
N.  le  Sueur  and   himself  obtained    from   the  taltrnt^  «f 


*  To  all  lovers  of  autobiopT&phy,  PaptlloQ*)i  writings  ar.?  a  H'*- 
sure,  and  may  be  clas^ied  with  thowe  of  another  most  euterTai-  i^; 
and  kindred  ori};inal,  Benvenuto  Cellini. 
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■raving*  a  pupil  named  Le  Fevre,  who,  in  1759»  or  1760,  lost  !iis 

N"^*^  reason^  and  becauie  incurable.* 

Fefte^        From  France  ihe  Art,  in  its  modern  state,  seems  to 

^have  crossed  the  Channel  to  England,  if  we  put  down  as 
the  earliest  name  worth  notice,  thai  of  John  Baptht 
Jachon,^  who  for  some  time  received  insl ructions  at 
Paris  from  J.  B.  Michael  Papillou,  and  was  employed  by 
him  and  others  in  that  Capital. 
^U^  Edward  Kirkall  was  horn  ahont  1695  at  Shefhelil  in 

Yorkshire.     He  was  the  son  of  a  locksmith,  and  quitted 
his  native  town  to  coffravc  arms,  stamps,  ornanjents, 
mid  cuts  for  books  in  London.     It  appears  to  us  not 
improbable,  that  he  was  the  Engraver  of  several  vigjnelles 
W        in  a  Lalin  edition,  l2mo.t  of  Terence ^  pubUslied  in  Lon* 
I         don  A.  D,  1713,  and  very  favourably  commented  tipon 
■        by  Papillon,  (tom.  i.  p.  323,)  who  refers  to  the  letters 
K        E.  K.  as  the  initials  of  the  English  Engraver.     If  this 
P         be  so,  Kirkall,  accord ing  lo  the  same  critic,  was  Ihe  iirst 

instructor  of  Jackson  above-named 
'  But  the  persons  to  whom  motlern  Xylography  is  most 

tin  deb  ted   are   two  brothers,  Thomas  and  John  Bcwkk, 
born   at  Overton,   near  Newcastle  upon    Tyne,  whose 
prints  for  a  History  of  Quadrupeds,  published  there 
in  1790,  8vo.,  first  introtluced  ihem  to  the  world  of  Art 

as  original  and  powerful  contributors  to  its  advance- 
ment. A  History  of  British  IHrdi  fullowed  in  1797, 
bnt  the  death  of  John  in  1795  of  a  consumption  fiad 
mcansvhile  dissolved  their  affectionate  parlnershipt 
Thomas,  however,  has  lived  to  transmit  through  nume- 
rous pupils  the  revival  of  this  branch  of  Engraving, 
In   1795  Ihe  Poems  of  Goldsmith  and  Parnell,  pub- 


*  Le  Fevre  astistvil  in  the  more  delicmte  iouchps  fcr  tlie  wooil 
euta  publiubfed  with  the  Fnbttt  tU  Fonimnr.  Papillon^*  manner  of 
intruilucin}^  Le  Fevre'A  malody  has  kd  Heintikeu  to  pr«:£unn»e  that 
p&or  Papilk)n  himself  had  at  une  timu  impaired  liis  fucultiea  hy 
OTftC-appticfttion*  Far  un  acvitirnt  aummtm  a  piusicura  ffraveurt^ 
ausai  bien  qu'i  moi,  Le  Fevre  ent  tteienu  nttini  iVeiprtt  en  1759  om 
ITCit*  mn$  avoir  pu  eirr  gutri :  4t  meme  qu*unjntnf  homme  notnmi 
Guignardt  S^c;  and  thi>a  he  goei  on,  in  hia  favourite  strain  of 
l^ossip,  to  relate  a  similar  case,  Mr.  OltWy  looks  u|ioi)  the  phrase 
•/*<*i»t  il^etpritf  as  a  mere  pleasantry  of  expression  commou  to 
Freach  wntera.  (Hitiorff  of  Engraving t  p»  '*i^v)  This  Frenchman, 
howeveri  it^  we  thinkpanexceptiun,  and»eemsthrou|rhout  bii  whole 
book  to  be  too  seriouNty  intent  upon  the  sutviect  of  it  to  hftve  any 
time  or  inclin&tiou  for  being  witty.  ^ 

t  The  l>irth'place  of  Jacksion  is  not  mentioned.  He  flourished 
fronn  about  1720  to  1754*  Pttpiilloji  accuses  him  of  having  un- 
gratefully endeavoured  to  pass  off  and  setl  a  flurrejititlous  copy  Of 
one  of  hts  (Papillon's)  Works  for  his  own  ;  a  discovery  which  led 
to  h»s  dismissal,  and  subsequent  want  of  employment  and  of  suh- 
fcistence  at  Pdris,  {Traiii  de  iuGravure  ^n  J^oit,  tom.i.p,  3*7,328.) 
He  removed  to  Rome,  and  thence  to  Venice,  where  he  l^^came  cele- 
brated furseYeral  wood-cuts  in  imitation  of  drawings  by  the  imcieiit 
masters.  A  set  of  seven  teen  large  prints  in  chiaroscuro  was  published 
at  VeDice  by  Puquali,  a.dJ  7*jrj,  in  which  Jackson,  by  anew  method, 
undertook  to  imitate  in  colours  like  those  of  tlie  orij^inals  some 
choice  works  of  Titian,  Paid  Veronese,  TintorettOi  Basano,  and 
others, 

**Hi9  first  essay  of  this  kind,'*  says  Mr,  S*vttge,  {PracUcni 
HmtMr  p.  15.)  **  wag  at  Venice  m  1744,  when  he  publiihed  six 
landscapes."  *'  AU  the  prints  in  cokyrs  that  1  have  seen,"  adds 
the  same  writer  and  artist,  *^  show  a  failure  ;  for  the  oil  which  he 
used  in  the  ink  has  not  only  stained  the  paper  on  which  the  subject 
is  printed,  but  also  the  adjoinmi;;;  leaves.^  Mr.  Savnge  ^oei  on  to 
remark  (hat  the  use  of  oil  in  culuured  printing  inks  not  only  de- 
faces the  paper,  but  changes  the  colours >  M'e  may  subjoin:  that 
a  similar  fault  vezy  painfully  appears  in  the  chiarc^curo  spt'cimens 
of  Pa}nllo»^     Si-e  Note  (M/)  at  ihe  end  of  Enoraviko. 

From  Venice  Jackson  returned  to  EngUod,  where  probably  he 
t\mU  Amonp  Jacksou^s  prints  in  simple  Xylography  is  a  '*  Descent 
from  the  Cross/*  after  Rembrandt,  coQveyingf  says  Strutl,  iu  a 
tpirited  maaner»  a  good  idea  of  that  great  master's  mode  of 
sketching'. 
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lishp^l  hy  Bulmeft  4to.,  are  illustrnted  hy  these  artists; 
and  the  year  following  Somerville's  Chase,  similarly 
•tlorned. 

Robtrt  AUrn  Brandon  was  a  native  of  Lynn,  in 
Norfolk,  who  nhont  A.  D.  ISOO,  when  in  hrs  nineteenth 
year,  settled  at  Bath,  as  a  general  Eng^raver  nnd  Herald- 
Painter.  Ernylutiii|j,  however,  the  reputation  of  the 
Bewicks  in  Wood  Engrnivin^,  he  nnderlook  some  cuts 
for  u  work  descriptive  of  ihat  ancient  city.  He  found, 
however,  very  insufficient  support  by  this  occupation,  and 
came  to  try  his  fortune  in  London,  where  he  moinlained 
himself  for  a  while  as  an  Engraver  of  music.  Xylog^- 
pliy,  however,  was  hy  ihis  lime  reinforced  with  the  talents 
of  Nrsbil,  Clen7iel,  and  //o/f%  assuhsequenlfy  by  Bonner^, 
Harcey,  Thompson^  &Cm  and  public  encouragement 
again  called  forth  the  industry  and  eminent  graphic 
powers  of  Branston.  He  was  employed  after  this  in  most 
of  the  Xylofrraphic  publications  of  his  day  till  his  death, 
in  1827,  at  his  house  at  Bronipton»* 

{32,)  Before  concUiding;  our  account  of  Xylography,  Insfru 
some  particulars  may  be  expected  on  Ihe  subject  of  the  ments  and 
materials  and  instruments  employed  for  this  branch  Qf"^*^"*  • 
An,  nnd  the  methods  of  applying;  them.  These  will, 
perhaps, be  be^^l  described  und understood  by  intrmlucing', 
at  the  same  time,  a  brief  reference  to  the  practice  ofLine 
Engraving  on  metal  in  its  simplest  lortu,  unassisted  by 
and  unconnected  with  etching  or  other  processes*  A 
comparison  between  the  mode  of  operation  on  wood  and 
that  on  copper-plate  (one  mode  being  the  exact  reverse  of 
the  other)  may  give  greater  distinctness  lo  both.  For 
the  same  distinction  here  exists  which  was  remarked  be- 
tween seals  and  medals,  svnk  or  caved  work  and  raised 
wurk,  (Arl.2 — 5,aiid  note(A,)atlheend  of  ENcaAViNO.) 
The  lines  which  are  lo  receive  the  ink  on  the  block  pre- 
vious to  an  impression  are  so  many  level  ridges  standing 
out  in  relief*  like  printers*  type ; and cotning,  when  printed, 
into  immediate  contaet  with  the  paper,  so  as  to  indent 
it.  The  lines  on  a  copper- plate,  on  the  contrary,  are  so 
many  chatmels  hollowed  iu  the  metal,  within  which  the 
ink  is  enclosed,  and  which  in  priuting  require  ihe  paper 
to  be  forced  into  them,  in  order  Ihat  it  may  come  into 
perfect  contact  with  their  contents:  and  Ihe  paper  thus 
pressed  will  show  ridges  of  greater  or  less  prominency 
in  proportion  lo  the  depth  of  line  on  the  copper.  It  is 
manifest,  therefore,  that  for  the  purposes  of  Wood 
Engraving  such  tools  must  l>e  provided  as  will  cut  away 
all  parts  of  Ihe  wooden  surface  wdjtch  arc  not  inlerided 
to  give  impression  upon  the  paper.  Knives,  gouges, 
and  chisels^  of  various  forms  and  dimension**  for  ac- 
complish ing  this  end,  are  carefully  described  by  Pupil- 
lonf  in  the  second  volume  of  his  Traite  de  la  Gravure 


*  Some  of  the  bciit  tpecimeas  of  the  modern  En^^linh  School  of 
Wood  Engraving  are  to  1ms  found  in  a  volumi?  tfutitled  Heligtoua 
Emb/rmtf  published  in  ISIO  by  Mr.  Acker  maun,  of  the  Strand| 
London.  The  Work  also  of  Mr.  Savage,  ulludtd  to  in  the  preceding 
note,  19  remarkable,  and  contains,  to|^k.^1htfr  with  some  aspiring 
attempH  in  chiaroBCuro,  which  have  faded  throtit;h  their  exeesBive 
coniplfxity,  several  of  the  6ne!iit  productioDii  from  the  buriui  of 
Branaton,  Newbit,  Bonner,  Thompson,  &c,  afterdrawings  by  Thurs- 
ton, Callcott,  W.  M.  Craig,  W.  U.  Brooke,  J.  Varley,  W.  Hunt,  J. 
P.  Neali!,  &c,  Mr,  Savage  mentiona  J.  Skippe^  Etq.,  an  amateur, 
among-  the  improvers  who  had  preccdird  him,  of  coloured  Wood 
EngraTing  in  cameo*  For  examjilt^s  of  modern  skill  and  patienoe 
in  crois-hatching,  see  the  Tjfpograpkia  of  Mr  Han»ard. 

f  See  Note  (Y.)  at  the  end  ol  Enoravit^o.  Theanlhorofa 
modern  W*ork  on  Decorative  Printing  nbstrves,  that  the  improve- 
nimts  which  have  taken  place  sinci*  Papillon  wrote  have  nearly 
iuperseded  the  practical  parts  of  bit  book.      Savage,  Fracticm 
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EograviBg.  en  Bois,  (torn.  ii.  p.  11—47.)  together  with  the  proper 
^^^v""^  ways  of  sharpening  and  adjusting  them. 
Method  of        Another  main   point  of  difference  between  these  two 
pnBting        branches  of  Engraving  is  seen  in  the  mode  of  taking  off 
J^oj^cols    impressions ;  wood  prints  have  the  capability  of  being 
ttS"/"^  placed  in  the  body  of  a  printed  work  surrounded  by  the 
per-plate       letler-press.     They  receive  their  share  of  the  same  ink 
j^gravingt.  with  which  the  types  are  coloured,  and  can  be  printed 
at  the  same  moment  with  them.     Metal  plates,  on  the 
other  hand,  incur  the  additional  expense  and  labour  of 
ieparate  printing,  by  means,  generally,  of  pressure  be- 
tween two  cylinders  and  in  a  press  of  peculiar  construc- 
tion.    The  superiority,  too,  of  wood  over  metal  as  to 
durability  is  remarkable.* 

Hinttf  p.  63.  See  also  Note  (M.)  at  the  end  of  ENaRATiKo.  The 
invtruments  now  employed  by  KngniTen  on  wood  ore  gener&lHr 
nmiUr  and  similarly  handled  to  those  of  EngraverB  in  copper.  A 
tool  of  the  same  kind,  and  sometimes  of  exactly  the  same  form  with 
the  common  graver  or  buriu,(sce  Note(B.)  ibid.)  was  probably  first 
introduced  by  John  and  Thomas  Bewick.  It  is  held  in  the  same 
manner  as  for  Engravinp^  on  metal.  Sometimes,  too,  the  edges 
which  cnt  away  the  wood  are  rounded ;  (pi.  i.  No.  3,)  sometimes 
squared,  {LL  No.  4,)  similarly  to  the  occasional  instrument  of  the 
Chalcographer  ;  and  sometimes  the  whole  of  the  steel  bar  is  of  a 
rounded  or  cylindrical  form. 

Various  sorts  of  wood  have  been  used  in  this  Art ;  occasionally  pear 
tree,  lime,  sycamore,  and  other  soft  woods ;  but  the  only  material 
in  use  at  the  present  day  is  box.  The  wood,  too,  is  not  now  cut 
into  piankt  as  formerly,  (namely,  with  its  grain  parallel  to  the  en- 
graved surface,)  but  into  roumdtj  or  transverse  sections,  so  that  the 
engraved  surface  must  always  lie  at  right  angles  to  the  grain,  and 
present,  in  every  part  of  it,  a  uniform  resistance  to  the  e^ge  of  the 
tool  employed.  Thus  is  gained  an  advantage  tending  essentially 
to  accuracy  as  well  as  facility  of  execution.  The  box  tree  grows 
in  Turkey  to  a  size  considerably  larger  than  in  this  Country.  See 
Jtaiaht  xli.  19.  aud  Ix.  13.  where  the  fir  tree,  the  pine,  and  the  box 
free  are  mentioned  together  as  forest  trees,  and  styled  the  Glory  of 
Xjebaiion.  The  Turkey  box  is  consequently  a  fiequent  article  of 
importation ;  but  for  small  works  and  vignettes  our  English  box- 
wood is  excellent  A  species  from  America,  larger  than  that  from 
Turkey,  has  been  tried  but  not  found  so  good.  The  rounds  or 
transverse  sections  of  the  tree  are  sawn  nearly  an  inch  in  thicknes«, 
so  as  that  in  printing  they  may  be  brought  to  lie  evenly  with  the 
type.  Each  block  is  next  carefully  scraped  and  poliHhed  to  a  de- 
gree of  smoothness  proper  to  receive  the  drawing  ;  and  the  drawing 
generally  is  made  upon  it  by  the  original  designer  either  in  pencil 
or  with  a  pen.  Frequently  it  is  shaded  with  Indian  ink  or  seppia 
in  a  very  finished  manner,  giving  the  fullest  effect  of  chiaroscuro 
of  which  the  artist  is  capable,  and  leaving  to  the  Engraver  his 
choice  of  whatever  kind  of  lines  (Art.  14.  15.)  he  has  found  by  ex- 
perience to  be  most  effective. 

*  "Where  any  tolerable  care  is  taken  by  the  Printer,  one  hundred 
thousand  or  one  hundred  and  fifty  thousand  impressions  may  be 
taken  from  a  Wood  Engraving  without  material  change  to  the  block ; 
whereas  from  copper-plate,  although  engraved  deeply  and  with  a  high 
burin,  scarcely  three  thousand  perfectly  clear  impressions  can  be  ob- 
tained. From  copper-plate,  says  M.  Bartsch,  executed  throughout 
with  high  bnrins,  the  first  fifteen  hundred  impressions  taken  are  gene- 
rally perfect ;  the  next  fifteen  hundred  become  gradually  more  and 
more  defective  in  harmony  ;  and  the  remaining  thousand  are  alto- 
^ther  grey,  monotonous,  and  feeble.  Plates  worked  superficially, 
t.  e,  with  the  low  burin,  give  one  thousand  impressions  less.  (An/ei- 
iungt  8(c.  vol.  i.  p.  1 1.)  Even  a  steel  plate  will  not  give  more  than 
ten  thousand  without  betraying  evident  marks  of  the  wear  occa- 
sioned by  rubbing  the  colour  (according  to  the  same  process  as 
with  copiier)  into  the  engraved  lines,  and  at  the  same  time  clear- 
ing it  away  entireljr  from  the  surface  of  the  pbte  previous  to  each 
impression.  To  this  friction  the  wood  block  is  not  exposed.  The 
only  friction  to  which  the  block  can  be  subjected,  besides  that  from  the 
ink  roller  or  dabber  iu  charging  it  with  uik,  or  from  the  pressman 
in  printing,  arises  from  the  operation  of  cleansing  it  after  use.  Pa- 
pillon  {Traits,  8fc.\o\.  ii.  p.  375.)  recommends  for  this  latter  purpose 
a  soft  brush,  in  form  like  a  hat  brush  or  brush  for  shoes ;  it  must  be 
dipped  in  a  lie  made  by  boiling  half  a  pound  of  pearl  ashes  in 
three  pints  of  water,  and  then  passing  the  liquid  through  a  linen 
strainer.  Tlie  ink  immediately  on  application  of  the  brush  quits  its 
jKdd  of  the  block,  which  must  then  be  further  cleanied  by  the  ap- 


Chalcocirapby. 

(33.)  The  invention  of  taking  impressions  from  en- 
graved plates  of  metal  has  been  described  by  Vasari  in 

plication  of  clean  water  and  a  clean  sponge.  If  the  liquid  be  warm 
Its  cleansing  virtue  is  more  active.  Mr.  Savage  recommends,  instead 
of  the  lie,  spirits  of  turpentine ;  {Hinttf  S^e.  p.  46.)  and  PapilloDy 
fauie  de  cetie  drogue^  (alluding  to  the  pearl  ashes,)  recommends 
warm  water  and  common  soap,  not,  howercr,  of  an  acrid  quality : 
otherwise  fresh  water  must  be  applied.  Great  care  must  be  taken 
in  drying  the  block,  so  that  it  shall  not  be  warped.  This  is  often 
the  case  with  large  cuts  if  left  all  night  upon  the  press  stone.  "  Let 
them  be  laid,*'  says  Mr.  Savage,  **  with  their  faces  downwards 
npon  the  imposing  stone  with  a  irw  thicknesses  of  damp  paper 
underneath,  to  place  the  flat  side  of  a  planer  upon  them  :  in  the 
course  of  six  or  seven  hours  each  block  returns  to  its  former  state.* 
(7&i(/.)  Much  application  of  water  in  cleaning  the  block  or  other* 
wise  shoidd  be  avoided  if  possible.  Persons  caielens  of  this  nrii 
have  been  known  to  steep  a  block  in  water  in  order  to  cleasseit; 
and  by  this  steeping  are  sure  to  swell  the  lines  of  the  prinL  Fs- 
pillon  IS  so  nice  upon  this  point,  that  in  order  to  avoid  the  e&ds  «C 
moisture  from  the  breath  m  Engraving,  he  advises  the  artist  to 
wear  on  his  chin  a  covering  or  guard,  to  which  he  gives  the  vmt 
of  meniomiere,  (vol.  ii.  p.  56.) 

The  friction,  on  the  other  hand,  in  printing  from  copper-platiii 
considerably  greater  than  any  to  which  wood-cuts  or  ^pe  can  bs 
exposed.     And  that  this  friction  must  occur  between  each  impm- 
sion  is  evident  from  the  following  description  by  Mr.  HansanL 
(  Tgpographia^  p.  802.)  ^  The  workman  takes  aMnisJl  quantity  of  the 
ink  upon  a  rubber  msde  of  linen  rags  strongly  bound  about  eadi 
other,  and  with  this  smears  the  face  of  the  copper-plate  as  it  lies  on 
a  grate  over  a  charcoal  fire.    (Here  the  writer  states  in  a  note  the 
invention  by  Mr.  James  Rainshaw,  approved  and  rewarded  by  the 
Society  of  Arts  in  1818,  for  heating  the  plates   by  steam,  and 
thus  avoiding  the  noxious  fumes  of  charooaL>     The  plate  being 
sufficiently  inked,  he  first  wipes  it  over  with  a  ford  rag  to  take  off 
the  extra  colour;  then  with  the  palm  of  his  left  hand,  and  then  with 
that  of  his  right,  he  continues  to  free  the  surface  of  the  plate  from 
all  the  unnecessary  ink  which  it  had  received ;  and  to  forward  this 
operation  of  wiping  he  dries  the  inside  of  his  hands  from  time  ts 
time  by  rubbing-them  on  a  lump  of  whitening.  In  wiping  the  plate 
|ierlectly  clean  without  taking  too  much  ink  out  of  the  strokes  con- 
sists the  practical  proficiency  of  the  workman  in  his  Art.  The  plats 
thus  prepared  is  next  laid  on  the  plank  of  the  press,  and  upon  it  it 
placed  the  paper,  moistened  in  the  same  manner  SLsfor  letter-pcrsi, 
in  order  that  it  muy  more  freely  receive  the  ink  and  impiessioa 
Two  or  three  folds  of  flannel  are  then  brought  over  the  plate,  voA 
things  being  thus  disposed,  the  press  is  set  in  motion  ly  puliiog 
the  arms  of  the  cross,  by  which  means  the  plaiik  bearing  the  plate 
and  paper  is  carried  through  between  the  rollers,  whichpinchrntf  Fny 
forcibly  and  equally  press  the  moistened  and  yielding  paperiorotJie 
strokes  of  the  Kngraving,  whence  it  draws  out  a  sufificient  poctioa 
of  the  ink  to  display  every  line  of  the  intended  print." 

Printing  from  steel  plates  is  perfectly  similar  ;  so  that  the  qosa- 
tity  of  friction  must  mainly  contribute  to  efiace  the  Engraving  from 
a  surface  of  either  metal.  The  discovery,  however,  by  a  celebrated 
American,  Mr.  Jacob  Perkins,  of  multiplying  engraved  steel  p'stes 
by  means  of  steel  cylinders,  seems  to  set  at  nought  the  powers  of 
wear  and  tear  and  of  time.  A  steel  plate  is  first  softened  to  such  s 
degree  of  ductility  as  will  permit  the  artist  to  use  the  finest  tools 
with  nearly  the  some  ease  as  if  he  were  engaged  on  a  copper-plate. 
When  his  Engraving  is  finished,  the  plate  is  hardened  by  a  procen 
of  carbonization,  and  is  then  not  only  capable  of  producing  from  tbs 
press  a  hundred  times  as  many  impressions  as  a  copper-plate  woold 
yield,  but  is  also  made  instrumental  to  the  formation  of  other  plates 
almost  ad  injimtumy  by  a  transfer,  mechanically}  of  the  £ngra>iog  to 
those  other  plates,  so  that  each  new  plate  becomes  a  perfect  fae 
simile  of  the  first.  The  transfer  is  made  by  rolling  a  olindrical 
piece  of  softened  steel  over  the  hardened  plate  with  a  pressure  suf* 
ficient  to  give  the  cylinder  a  complete  impression  in  mnAero.  Tba 
e}'Iinder,  being  then  hardened,  is  used  for  transferring  the  subject  to 
any  required  number  of  plates,  each  of  which  may  l>e  again  employed 
for  the  same  process  in  a  course  of  endless  reproduction. 

But,  again,  as  a  set-off  against  this  method  of  giving  imperish- 
able permanency  to  the  labours  of  the  burinist,  the  Wood  Engraver 
enjoys  the  advantage  of  tUreotjfjnng^  his  productions.  The  im- 
pressions from  the  fac  simile,  in  type  metal,  of  his  Wood  Engraving 
may  be  multiplied  to  millions  and  tens  of  millions  of  copies,  while 
the  original  block  remains  entirely  inert  and  perfect,  and  liable  to 
no  other  friction  than  has  occurred  in  forming  the  first  mould.  Of 
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Ingrmvin^.  SO  conrtised  a  manner  that  a  variety  of  conjectures  have 
*^V*^  been  liazartled  to  ^iiess  hia  tn^&nin^.  Ail  flf^ree,  liow- 
ever,  that  Maso  Finiguerra^  a  Florentine  golcismith  and 
cnameller,  during'  the  process  which  wris  usyal  of  con- 
structinn^  an  imilation,  in  sulphur,  of  his  engraved  work, 
foni^d  out  Ihat  wet  paper  pressed  upon  the  plate  would 
take  up  wliatever  colouring;  subslance  remained  in  the 
engraved  lines.  It  appears  to  have  been  Ihe  praclice  of 
Maso  and  liis  brother  nrtists,  alter  t!»e  completion  of  any 
hig^liiy  finished  work  engraved  in  silver,  and  lo  be  filled 
with  niello,  (Art.  9.)  to  lake  an  impression  of  the  plate 
wiLh  earth*    tspon  this  inipression»a.s  upon  a  mould,  they 

the  several  oper&tions  ia  casting  antl  prinlinir  Sitereotype  Mr,  Han- 
lard  has  given  a  minuti*  nccnuntt  (p.  825 — S^S.)  which  it  wovild  far 
exceed  our  limitu  to  abridge  within  any  intelligible  compass,  Wc 
recoftimtncj  f  he  curious  reader  to  visit  some  of  the  larger  printing- 
offices.  Thiit  of  Mr.  Clowes,  the  priotiar  of  these  p&gea,  exhibijs  in 
active  servace  iilmost  e^ery  va.riety  of  letter-press  «jiichinf ry.  The 
extraordinary  sale  which  has  of  lute  years  encouraged,  and  cuntinnt^j 
to  cncourupe,  chf?ap  jieriwUcal  workg  in  this  Country,  has  led  to  pro- 
portlunal  exertions  in  Rntl^h  Xyh>;j^aphy.  As  oue  instance^  anaong 
wvera),  vf  \hv  popular  doroaiid  lor  these  useful  productions,  and  also 
of  the  multiplying^  [lOwer  of  stereotype  just  alluded  to,  the  press  of 
Mr.  Clowes  has  frt'cjueiitly  isam'd  Iwtwcen  one  and  two  luindred 
tJiousand  cfniies  of  the  Ptnny  Mngazimf^  a  weekly  publication,  fk>r 
whtcli  some  of  the  fim^st  modern  Engravings  in  wood  hate  been 
eatecuted.  We  ahould  Itko  to  see,  out  of  the  be*t  of  these  prints, 
•ome  careful  iiiipressjons  on  Chinese  papei  from  the  blocks. 

Gnrat  jn;;enmty  has  in  ^ery  many  ways  been  exercised  for  mo- 
dern improvi-ment  in  Xylography^  but  (asj  niu^t  naturally  happen 
on  (he  revi\ al  of  any  Art)  many  contrivances  which  are  almost  a 
century  old  have  been  claimed  as  recent  inventions.  Papillon,  in  a 
•nppleraentary  tome  to  his  Treatise  on  Wood  Enf»Tavin|j,  gives  a 
practical  account  of  his  discovents,  and  of  his  own  progress  in  tho 
Art  frum  tho  apj  of  eleven  (which  mtist  have  been  in  the  year  1709) 
to  the  date  of  that  publication  in  1766,  He  remarks,  thai  his  arti- 
cle in  the  Eneyckpofdia  was  incomplete,  and  proceed**  to  detail 
further  particuliirs  which  he  considers  necessary  for  eiplaining  his 
principles,  and  for  making  hia  example  useful  to  such  m  should 
come  after  him. 

1.  In  the  first  place  he  appears  to  have  applied  himself  with 
|»Teat  assiduity  to  drawiitg^  and  deiignin^.  He  thus  prepared  liini- 
atlf  to  acquire  considerable  facility  of  execution,  and  contrived  to 
shade  hh  work  with  washes  of  Indian  ink  (p.  IC;)  upon  Ihe  block 
itself,  instead  of  using  the  mora  elaborale  and  micbanical  process 
in  which  he  had  been  educated,  and  by  which  the  linei>of  a  previoui 
design  wert;  transjfeirred  from  paper  to  the  wood  jui»t  as  they  usually 
are  to  copper.p'atej  but  subject  to  subsequent  correction. 

2,  He  speaks  of  a  method  ofgiying  softnciiB  to  his  distances, 
{iointtiiuMy)  by  tcnrping  tlmt  part  of  his  block  before  he  maile  the 
desijjn,  and  thus  lowering  the  surface  in  those  pUceji  which  re* 
quired  lines  of  |rreat  delicacy  and  fineness.  Occasioaally,  too,  he 
§t>ecrtl  liis  block,  (p.  49.; 

3*  Tie  devised  a  similar  mode  fp*  45.)  of  giving  greater  strength 
and  fulaess  to  such  lines  in  his  fur*  grounds  as  happened  to 
be  too  fiaely  cut,  and  loo  feebte>  from  their  thinness,  for  repre- 
senting near  objects  with  proper  force.  By  scraping  the  surface 
in  any  juirt  he  had  shaded  with  faint  thin  lines,  he  found  that 
they  became  broader,  aad  conaeqtiently  l)etter  capable  of  bdng 
chdrge<l  wifh  colour, 

4.  In  I'if^nettes,  tail-pieces,  and  ornamented  letters  he  adopted  a 
plan  (p.  38.)  of  making  the  outside  ed^ea  of  the  enj^raveil  work 
iower  ihttK  the  middfe,  by  which  means  he  not  only  avoided  hard- 
ness and  harshnesi,  but  found  the  edges  of  his  block  less  apt  to 
aplit  or  be  crushed  by  a  strong  pidl  from  the  prostman. 

5*  lie  suggests  (at  p.  74.)  that  by  means  of  dif^rent  successive 
block)*  for  one  and  the  same  subject,  the  most  dilBciiU  and  compli- 
cated hatchings  of  coppor-jilate  might  lie  imitated  or  even  rivalled, 
wnce  by  the  use  of  a/aimtrr  ink  fur  di^anett  aad  delicate  parts  of 
the  work  any  required  diminution  of  force  would  be  attainable. 
Respecting  thit  latter  suggestion,  we  observe,  that  methods  have 
heen  attempted  of  in^itating  the  difficult  cross-hatchings  to  be  found 
in  the  workii  of  ancient  masters  in  Xylography,  by  the  use  of  two  or 
more  blocks,  one  for  each  cross'mg  of  the  strokes.  But  that  this  was 
not  the  method  of  the  old  xyk)grfiphic  schools  is  man i test  from  the 
ditference  of  coletir  at  Ihe  (Mints  where  lines  in  a  print  so  executed 
intersect  each  other ;  whereas  the  colour  in  a  print  from  one  block 
b  imilonn  throughoutt 


poured  liquid  sulphur,  and  thus  obtained  a  fac  simile     f^*»''»Jco- 
of  the  metal  Enrrravinsr.      The  hollowed  lines  in  the     **''*l^''>*' 
fiulpijur  were  then  filled  with  some  black  material,  ana-  ^"^^^^^^^ 
logfous  to  the  niello  intended  for  the  silver  plate;  and 
these  sulphurs  were  subsequentfy  preserved  in  the  stu- 
dio of  the  artist  to  remind  him  of  his  labours.* 

(34,)  We  shall  now  give  the  names  of  chafco^raphlc  Division  of 
artists,  according  to  the  date  of  their  proficiency,  class-  Chalcogn^ 
ing-  them  first  as  proficients  in  the  simple  processes  of  f'^>' '"*^ 
this  branch  of  Ennrravin^;  and,  secondly,  in  what  wc  "'"'"''' '^'y* 
have  tenned   (Art.  12.)  its  compound  processes.     By  **'''"^*"*''- 
simple  processes  we  understand 

L  Stroke  Engraving,  or  Engraving  in  Ihe  line  man-  Simpfu 
ner  executed  entirely  by  strokes  cut  with  the  graver.        Chakogra- 

2.  Engraving  with  the  dry  point.  rhy- 

3.  Etching. 
During  this  enumeration  wc   propose  lo  take   the 

diflTcrent  Schools  of  the  Art  in  the  fallowing  order:  1. 
The  Italian,  2.  The  German.  3.  The  Flemis>h  mid 
Dutch.  4,  The  French,  5.  The  Spanish;  and  6.  The 
English. 

(35,)    To  begin,  as  before,  with  Italy-     Maso  or  Ear/yichooi 

o/ha/jf  wtth 

the  ijraver 

»  An  elaborate  Treatise  on  works  of  niello  has  been  publjuhed  ^^^^* 
at  Pari*  by  M.  Duchesne,  to  which  is  appended  an  ample  co/a/oauc 
rattonntt  of  four  hundred  and  twenty nigiit  nielli  in  ftilvi r,  including 
impreasians  of  nielli  on  sulphur  and  pa[»er.  The  XVth  and  latter 
part  of  the  XlVth  C^-ntury  produced  several  Italian  workers  of 
celebrity  in  niello.  Farzvne^  brother  of  the  painter ;  Ga*pur  Spintifi 
of  Arexioj  C«rof/o«o  of  Milan  ;  Franceico  RatttJmt^  ut  Frondtt, 
painter  as  well  as  goldsmith  and  medallist  of  Bolognu;  Giovanni 
Turmi  of  Sienna;  together  with  the  artists  at  Florence  whota 
meta.Uic  wotks  adorn  the  Church  of  San  Giovanni  in  that  city;  vis^ 
Mttftm  Deif  Maso  Finiffuerra^  and  Antonio  Poitajuoh^  the  Ui»t  of 
whom  learned,  it  is  said,  the  Art  of  Painting  from  hi*  brother  P^ctm, 
as  he  did  that  of  Kngra\  ing,  far  the  purpose  of  impression,  fronti 
Fmignerra.  Finigtierra  was  more  particularly  celebriited  for  platei 
or  ^oxn  worked  in  niello  with  scriijtural  ornament*,  tendt'ied  to  tha 
devotees  at  the  altar,  in  the  service  of  the  Mass,  with  the  saluta* 
tioti  Pax  tecum.    Hence  tJm  name, 

M-  Barbch,  with  olher  writers  who  contend  for  German  priority 
in  graphic  discoveries,  confesses  himielf  unable  to  ex]dain  actually 
and  circumstantially  hew  the  art  of  taking  impressions  upon  paper 
from  platei  of  metal  was  introduced  into  Germany.  He  concedes 
the  invention  to  the  Florentine  Finipierra;  but  adds,  with  a  very 
parcbnable  air  of  national  gratutaticn,  that  tbo  Italians,  compared 
with  their  Germun  rivals,  have  made  little  or  no  progress  in  the 
application  and  improvement  of  this  useful  discovery.  He  even 
goes  so  far  as  to  maintain  that  the  early  Italian  prints  were  not 
taken  from  the  metal,  but  from  the  Milphur  fac  simile  j  at  a  time 
when  sirong  impressiious,  full  of  colour,  and  evidently  taken  from 
the  plate  itself  by  means  of  u.  regular  press,  were  common  in  Germany, 
Our  Countryman,  Mr.  Uttley,  however,  has  examined,  in  a  spirit 
af  fair  criticism,  M,  Bartscb  s  argument,  and  iihowa  the  impracti* 
cability  of  taking  impressions  from  sulphur,  «uch  i\%  remain  to  us  of 
the  early  Italian  School.  (See  Ouley's  Hiitor^u/  Frtgrttvirtff^  ch,  v,) 
We  have  just  learned,  while  making  this  reference,  the  appointment 
of  this  gentleman  to  the  conservatorship  of  the  prints  in  the  Biilish 
Museum^  an  appuintment  at  which,  in  common  with  every  friend 
to  the  a<lvanccmeut  and  reputation  of  the  Art  in  Britain^  we  rejoice. 

Mr.  Otlley,  after  showing  (^Hiitorif  of  Efigravmff,  p.  340.)  that 
Fini^ierra's  impressiocH  were  taken,  to  all  appearance,  not  from 
the  Rulphvr,  but  from  the  pUte  itself;  and  after  remaiking  the 
imprt^babdity  of  such  great  obtui^enes't  in  Italian  intellect  as  would 
prevent  Maso  and  numerous  other  guldsmiih&  his  Countr} men  from 
adopting  the  more  obvious  and  more  efiectual  nutbod  in  prefetenca 
to  one  almost  impracticable  by  means  of  so  brittle  a  mukrial  aa 
sulphur;  adds,  respecting  the  greyish  tint  of  the  Italian  pnntt,  thai 
this  circumstance  gives  us  only  to  understand  the  sort  of  ink  they 
used  to  have  wanled  consistency.  Some  prints,  too,  being  takea 
off  before  the  invention  of  a  proper  press,  would  doubtless  be  imjter- 
fectly  printed:  and  even  after  the  general  s.pread  of  that  inveniioa 
it  would  not  follow  that  every  goldsmith  who  knew  the  une  of  such 
an  apparatus  mn&t  of  course  have  one  in  his  possession.  VTithout  a 
proper  presK  the  artist  would  t'C  forced  lo  subitituts  tlte  friction  ol 
some  sinootli  body,  or  the  insufBcient  pressure  of  «  common  roller* 
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Thwnaso  Finiguerra,  whom  we  have  mentioned,  (Art. 
33.)  and  who  is  said  to  have  been  born  about  a.  d.  1424, 
communicated  his  discovery  of  impressions  from  metal 
to  another  goldsmith,  his  fellow-townsman,  and  his 
junior  about  twelve  years,*  Baccio  Baldini.  Vasari's 
account  of  Baldini  is  extremely  brief,  and  only  mentions 
liim  as  being  an  inferior  draughtsman,  indebted  for 
designs  to  the  pencil  of  Sandro  or  Alessandro  Boiiicelli^ 
another  contemporary  goldsmith,  who  had  some  cele- 
brity, both  as  a  Painter  and  Engraver.  A  much  superior 
artist,  however,  (particularly  as  regards  the  naked 
figure,)  was  another  Florentine  goldsmith,  Antonio  dd 
Pollajuolo,  born  in  1426,  who  died  in  1498.  He  was 
one  of  the  most  eminent  of  his  time  in  Painting  and 
Sculpture! 

Another  Engraver  of  this  period  is  Gherardo^  a  minia- 
ture painter  of  Florence,  and  worker  in  mosaic,  whom 
Vasari  mentions  as  having  shortly  before  his  death 
(which  happened  about  1490)  taken  up  Engraving  in 
imitation  of  the  German  style  of  Martin  Schungauer.t 


*  Mr.  Ottley  places  the  birth  of  3/a«o  Fim^Mcrra  about  a.d.  1410. 
HaiK)  died  at  Florence  at  an  advancefl  a{^e.  His  discovery  is  dated 
by  Ileineken  a.  d.  1460;  but  a  much  earlier  date  (a.  d.  14*10,  or 
even  a  few  years  earlier)  can  now  scarcely  be  denied  to  it  ever  since 
the  Abb6  Zani*s  p;ood  fortune  in  finding  among  the  ancient  prints  of 
the  National  Cabinet  at  Paris  an  identical  impression  taken  off  by 
Finiguerra  himself  from  the  silver  Pax  already  named  in  the  last 
note  as  belonging  to  the  Church  of  San  Giovanni  at  Florence,  and 
lepresenting  the  Coronation  or  *•  Assumption  of  the  Virgin."  Its 
p^fect  resemblance  to  the  sulphur  in  the  possession  of  his  friend 
the  Count  Seratti  drew  the  Abba's  first  attention  to  it ;  and  his  joy 
in  afterwards  ascertaining  fully  the  genuineness  of  the  production, 
is  expressed  with  a  seal  mokt  unaffectedly  characteristic.  See  his 
account  of  the  transaction  published  at  the  time,  and  translated  in 
Mr.  Ottley's  Work.  "  The  workmanship  of  the  Pax,'*  observes  the 
Abb£,  "which  Finiguerra  probably  began  in  1451,  (the  plate  is 
registered  1452  in  the  archives  of  the  Church  it  belongs  to,)  fully 
•hows  that  he  must  have  been  at  that  time  not  merely  a  mau 
greatly  advanced  in  his  Art,  but  a  master  of  high  credit  and  repu- 
tation.*' It  has  been  well  remarked  that  M.  Mariette,  who  had  the 
charge  of  the  collection  of  the  King  of  France,  and  who  conse- 
quently held  Ibis  remarkable  print  under  his  key  without  knowing 
it,  boasted  vainly  of  connoisseurship  while  corrresponding  a.  d.  1732 
with  Cav.  Gaburri  of  Florence,  about  the  origin  of  Chalcography, 
while  he  left  this  document  unnoticed,  and  only  kept  this  valuable 
relic  of  Italian  Art  to  be  discovered  by  a  foreign  amateur  in  1797.  Mr. 
Ottley,  at  p.  308  of  his  Work,  presents  his  reader  with  a  fac  simile 
of  Zani*8  discovery ;  and  also  at  p.  304  with  another  print,  a  fac 
simile,  after  one  in  h'n  private  collection,  and  regarded  by  him  as 
a  proof  impression  from  some  work  of  niello,  pr()bal)ly  by  Fini- 
guerra or  some  Florentine  artist  aliout  the  middle  of  the  XVth 
Century. 

f  A  few  characteristic  fac  similes  from  the  works  of  Baldini,  as 
well  as  from  those  of  Botticelli  and  Pollajuolo,  are  given  by 
Mr.  Otlley,  vol.  i.  of  his  Hitt.  of  Engraving ;  where  likewise  will  be 
found  a  translation  of  V^asari's  Life  of  Botticelli,  with  an  examina- 
tion of  his  works  and  merits.  Botticelli  was  born  at  Florence  in  1 437 
and  <lied  there  in  1515.  The  Kngravings  for  the  edition  of  Dante, 
printed  at  Florence  by  Nicolo  di  Lorenzo  della  Magna,  in  1481, 
are  from  the  burins  of  Baldini  and  Botticelli.  But  a  previous 
publication  had  appeared  in  1477,  entitled  Monte  Santo  di  Dio, 
with  engraved  illustrations,  probably  by  the  same  artists.  Tliis 
is  thought  to  be  the  first  book  embellished  with  copper-plates,  of 
which  the  precise  date  has  been  ascertained. 

X  Mr.  Ottley  (//i>/.  of  Engraving,  p.  457.)  introduces  a  subject, 
''  The  Assumption  of  the  Virgin,"  as  probably  from  the  burin  of 
Gherardo,  and  remarks  of  it,  that  the  shading  (which  in  the 
Enpp-avings  ascribed  to  Baldini  is  for  the  most  part  effected  by  close 
hatchings  crossing  each  other  in  various  directions,  but  without 
curvature)  is  here  represented  by  fine  curved  strokes,  terminating, 
in  many  instances,  on  the  light  parts  of  the  figures,  with  dots  or 
other  short  delicate  touches  of  the  burin  in  the  manner  used  by 
Martin  Schongauer  and  other  ancient  Engravers  of  the  German 
School.  We  learn  from  Vasari  that  the  prints  of  Schongauer  found 
their  way  into  Florence  in  considerable  numbers  many  years  before 
the  end  of  the  XVth  Century. 


Rohetta  is  another  name  slightly  noticed  by  Vasari.*    Chi 
Ainong  these  Florentine  artists,  Leonardo  da  Vinci  is    P* 
thought  to  have  exercised  the  graver.     An  interesting  ^^ 
specimen  has  been  preserved  in  the  cabinet  of  Thomas 
Wilson,  Esq.,  of  which  a  fac  simile  is  prefixed  to  a  Work  ^^ 
descriptive  of  that  gentleman's  unique  oollectton,  en- 
titled Catalogue  of  the  Prints  of  an  Amateurj  4to.  Lon- 
don, 1828. 

Meantime  the  Venetian  States  and  the  other  Northern 
districts  of  Italy  were  not  wanting  in  contributors  to  the 
advancement  of  the  new  Art.  It  is  even  doubted  whether 
the   next  named  artist  did  not  precede  the  School  of 
Florence  in  the  publication  of  Engravings.     Andrea  ADdn 
Mantegna,  born  near  Padua  in  1431,  whose  celebrity  as  ^**°'' 
a  painter  we  have  already  noticed,  (Painting,  p.  475— 
478.)  was  one  of  the  earliest  practisers  of  Line  Engraving, 
and  did  more  towanls  its  progress  in  Italy  than  perhaps 
any  of  his  contemporaries  by  his  superior  knowledge  of 
design.     Mantcgna  died  at  Mantua  in  1506.t     GiulhQsdku 
(Julius)  Campagnola^  (born    1498,)    and     tkmnkol^aim 
Campagnola^  of  the  same  family,  (who   flourished  in  ^^^ 
1517,)  the  latter  one  of  the  best  of  the  early  scholaRd^^*^ 
Titian;  the  former  the  undoubted    improver  and  (by 
some)  reputed  author  of  the  dotted  method  of  Engraving,; 
contributed  jointly  with  Mantegna  to  the  fame  of  their 
native  Padua. 


*  He  is  named  only  as  member  of  an  artist's  dub  at  Flome^ 
called  "  La  Compai^na  del  Paiuolo,**  founded  by  his  friend  Gior. 
Francesco  Rustid,  about  1 5 II or  1 5 1 2.  The  Society  met  altcrxiately 
at  each  other's  houses,  to  converse  on  the  Arts,  and  to  tup  togethex; 
The  works  of  Robetia  prove  him,  says  Mr.  Ottley,  (who  gives  aa 
account  of  twenty-eight  Eneravini^  by  him,)  to  have  been  oo  ordi- 
nary goldsmith.  In  small  draped  figures  he  is  frequently  graceful^ 
but  is  not  successful  in  the  naked  figure.  He  also  aometunea  intro- 
duces a  few  dots  or  short  curved  strokes  after  the  manner  of  Schon- 
gauer into  his  shadings,  which  appear  finished  with  close  hatch- 
ings thrown  in  various  directions.  BarUch  enumerates  twenty-dx 
plates  by  this  artist,  but  erroneously  dates  their  execution  so  lafe 
as  the  year  1 5*20,  contrary  to  Huber,  Ottley,  and  others,  according 
to  whom  he  flourished  about  or  before  the  time  of  the  Society  of 
artists  above  mentioned. 

f  In  those  days  nothing  better  was  expected  in  an  KograTinz 
than  that  it  should  perfectly  resemble  a  pen  and  ink  drawing :  ao4 
this  imitation  seems  to  have  been  the  utmost  aim  of  Mantegna, 
His  plates  are  generally  sliaded  by  single  strokes  or  parallels  in  a 
diagonal  direction  across  the  plate,  without  cross-hatchings.  In 
this  respect  they  are  like  those  of  Pollajuolo,  but  with  figures  still 
better  drawn,  and  are  executed  in  general  after  admirable  designs 
of  his  own.  His  works  do  honour  to  his  instructor  and  patroo, 
Francesco  Squarcicne,  of  whom  the  Abb^  Lanzi  observes  that  if  he 
was  not  himself  the  best  artist  of  his  day  throughout  the  State  of 
Venice  he  was  certainly  the  best  qualified  to  teach  others.  K. 
Bartsch  gives  a  catalogue  raitonnte  of  twenty-four  sulgecfs  by 
Mantegna.  and  his  authority  is  quoted  hy  Mr.  Ottley,  who  sui«s 
his  opmion  that  Mantegna  was  early  initiated  in  the  Ait,  and 
engraved  several  studies  of  his  painted  works  some  time  previous  to 
their  appearance  on  canvass. 

I  Of  Giu/io  only  nine  pieces  are  recorded  by  Mr.  Ottley,  and  oC 
Domenico  twelve.  M.  BartKch,  {Anteiiung^  8^c.  sec.  386,  5*1.  Ed. 
1821,)  describing  certain  works  executed  by  dots,  {tnii  der  goldrmiedi- 
punze^)  records  a  plate  executed  in  the  finest  style  of  punching 
the  work  of  Giulio  Campagnola,  and  says  it  may  be  considered  the 
first  attempt  at  this  style.  Giulio,  he  adds,  composed  it  after  another 
copper-plate  from  the  burin  of  Girolamo  Mocetto,  (Art.  27.)  but  has 
reversed  the  figures  and  substituted  a  new  back«^pt)und.  A  fac  si- 
mile of  this  plate,  which  represents  **  John  the  Baptist  in  the  Wilder- 
ness," is  given  opposite  pa^  768  of  Mr.  Ottleyr's  Ht'ti.  of  Engraving. 
Another  earlier  print  in  this  st}'le,  with  the  initials  P.  P.,  is  noticed 
iu  Mr.  Ottley *s  Enquiry,  8fc.,  p.  474.  The  Caia/ogue  of  tm  Ama- 
teur ,  however,  alludes  to  an  Engraving  of  the  "  Virgin  and  Child,** 
described  as  a  dotted  specimen  of  the  early  German  School,  which 
perhaps  may  claim  precedence  of  both  the  plates  first  mentioned  ; 
though  Giulio  Carapagnola  seems  undoubtedly  the  first  who  brought 
this  method  of  operating  to  any  degree  of  perfection. 
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In  the  State  ofMilan^  Bramante  d^UrUno,  best  known 
as  an  arcliitt'Ct,  directed  his  powers  to  fresco  Painting, 
and  Ihe  u%e  nf  the  g^raver.  He  died  in  1514.  Verona 
gave  birth  to  Girolamo  Mocetto^  wliom  we  bave  before 
mentioned*  (Art.  27.)  and  Viceiio,  nearly  at  the  same 
time,  lo  Bcinddio  Montagna^  who  flourisljed  about  a.  d, 
1500  :  also,  probably,  to  Marcello  Fogolino.^ 

OUier  names  mi^^^ht  be  added  lo  complete  the  early 
pllo  School  of  Italy,  as  Allobdlo,  a  scholar  (according  lo 
Uieis.  Padre  Testa)  of  Bramanlei  ant!  whom  Vasari  relates  to 
have  painted  with  considerable  ability  a  life  of  Chrbt 
conjointly  with  Boccaccio  Boccacini  in  the  Duomoof  his 
native  city  Cremona ;  Nicoldo  da  Modena  ;  Giovanni  Bu" 
ti&ta  del  Porto;  Giov,  Maria  daBrexda ;  and  his  brother 
Giov.  Anlonio.f  Baccafmni,  Ihe  Wood  Engraver,  (Art, 
28.)  also  performed  occasionally  on  copper  and  with  the 
graver  only.  We  migfhl  here  also  mention,  if  our  limits 
permitted  us,  various  unknown  Eng;ravers  of  Italy 
whose  works  are  distinguished  only  by  ciphers  and 
mono^rams.J 

(36.)  We  nosv  arrive  at  a  period  (the  XVIth  Cen- 
tury) when  the  Art  of  Cop|>cr-plate  Engraving  was  lo 
receive  and  to  deserve  greater  encouragement  in  Italy^ 
and  when  its  progress  became  in  some  degree  propor- 
tioned lo  the  advancement  which  Pamting  at  the  same 
time  manifested  under  the  great  founders  of  the  It  a- 
liaa  Schools,  A  celebrated  Bolognese  goldsmith  named 
Francesco  RaboIini»  but  otlener  Francesco  Francia, 
who  engraved  medals  admirably,  as  well  as  some  fine 
productions  in  niello,  had  also  practised  Painting  with 
success  in  his  native  city.  Among  his  principal  scholars 
were  his  son  J^/comoJ  and  Marc  Antonio  Raimondit 
born  likewise  at  Bologna  a.  d.  1497  or  1488.  Marc 
Antonio  became,  as  Vasari  relates,  a  more  skilful  de- 
signer than  his  master,  and  was  an  invaluable  assistant 
in  such  works  of  niello  as  were  fashionable  at  that  time  for 
ornaments  in  dress, &c.  He  quitted,  however^  Ihe  service 
of  Francia  to  try  his  fortune  at  Venice,  where  we  have  al- 
ready traced  him  copying  upon  plates  of  metal  some  wood- 
cuts of  Albert  Durer,||    (Art,  29,  Nuremburg.)  From  the 


*  A  ipecimcn  of  this  master^s  rare  and  almost  unattainable  pro- 
^ductiona  11  vscoii\t*i\{CatalaffU€  of  an  Amateur^  P*  3^*)  ^^  the  col- 
lection ut  Thomas  WiUon,  Usq.y  a  gentl«man  proud  to  claim  and 
vorihy  of  claiminj^  kindred  wiihour  cv It^brnted  CouatrymiLU  Richard 
Wil«t>n,  for  whom  eee  Fainting,  p,  496. 

f  Giovnnm  Maria  flonrishtd,  01  appears  from  his  few  printt^  a.d. 
1502,  He  was  di  |][oldfimilh,  ii  Fainrcr,  an  Kngraver,  and  an  Ec- 
clesiastic of  thtt  Order  of  CarmeJites  at  Brescia,  and,  accordinj^  to 
Orlandi,  enriched  thia  clulster^  of  that  Convent  with  several  frescu 
pictures.  His  brother  Antonio  is  remarked  a»  bviag  more  of  a 
protetsed  artiit  ;  and  in  \m  early  worku  (some  executed  be* 
fore  k.  n,  I50t>)  adupted  the  style  of  Andren  Mante}rna,  but  iu  some 
of  his  later  prudnclions  imitated  Mjirc  Anfonio  R>iimondt,  He 
BometimeB  copied  im  reverse  the  prinUof  the  Utter,  Hametimes  tbo»e 
of  Albert  Durer,  and  seems  to  have  en^aved  freqncnily  after 
drawinjTs  or  pictures  by  Raflaelle  d'Urbino  or  his  School. 

J  Such  works  ai  arc  eittant,  both  of  these  and  the  bcfore-men* 
tioned  artist  it  are  carefLiUy  described  in  the  fifteenth  volume  of  M. 
BartMeh'f  Pftttfre  Grnvntr^  and  in  Mr.  Oltley's  HiMtortf  vf  En^ 
ffravimfft  p»  511 — 593.  Amoni^  the '*  unknown,"  for  example,  is 
the  **  Master  of  the  Cadoceus,"  no  called  from  his  monogram,  of 
whom  twtnly-foxir  pieces,  m  a  style  resembling  Ihe  School  of  Fer* 
rarOf  are  recorded. 

§  To  Jacamfi  Mr.  Ottley  attributes  eight  Bngravingi  which  he 
describes,  l/iJi/.  of  Engrnvrng^  p.  772. 

II  "  II  hapfwned,**  says  Vasari  in  his  Life  of  Raim{»ndi»  "  that  at 
this  time  certain  Fletninps  came  to  Venice  with  a  great  many 
printu  enj:jraved  both  in  wood  and  copper  by  Albert  Durer,  wttich 
being  s«en  l^y  Antunio  in  the  Piacza  di  S.  Marco,  he  was  so  much 
HAtuniithed  by  their  stjle  of  e^ecnttofif  that  he  laid  out  upon  lhe§e 
priats  almojit  alt  Ihe  money  he  ha.d  bioughl  with  him  from  Bo- 


handling  of  Durer,  Marc  Antonio,  already  an  experl  bu-     Ch&leo- 
rinist,  was  not  the  less  eager  lo  derive  new  lights.     His     gf*phy 
object  was  to  improve  himself  in  every  departmeni  of  his  ^■^^'•"^ 
Art ;  and  when  a  print,  very  rieatly  enfiraved  by  him  at 
Rome,  •*LycretJar  afteradesig-n  of  Raffflclle,  became  the 
means  of  introducing  him  to  that  great  master*  he  was 
placed  in  a  situation  which  every  Engraver  since  musi 
have  envied  Itim,  and  which  of  all  others  was  Ihe  best 
and  happiest  for  liis  purpose.     During  the  short  lifetime 
of  Raffaelle,  (born  A-  d.  1483,  about  eight  years  before 
him.)  Marc  Antonio  was  employed  continually  by  that 
eminent  master,  who  despatched  lo  Albert  Durer  many 
of  his  prints  as  presents,  and  who  frequently  corrected 
his  designs  on  the  plates^  or  perhaps  even  assisted  in 
their  execution.     Otherwise  there  seems  no  accounting 
for  the  exquisite  identity  with  which   the   character  of 
RafaeHe*s  pencil  is  preserved. ♦     Among  the  numerous  m%  pnpil», 
scholarsof  Mure  Antonio,  Agostino  Venetiano  and  Marco  Cierman  as 
di  Ravenna  were  the  two  most  celebrated.     From  the  w«ilai*Ita- 
School,  indeed,  of  thin  remarkable  Engraver  went  forth  ^'^°' 
professors  who  established    his   principles,   not  only  in 
Rome,  Venice^  Parma,  Mantua,  Bologna,  Ravenna,  and 
other  cities  of  Italy,  but  in  some  parts  of  Germany  and 
the  North  of  Europe.f 


iogna,''  The  attentioui  indeed,  of  artiits  in  Italy  had  for  mme 
time  t>et:n  drawn  to  the  prof^res*  of  their  German  and  Dutch  rival^i 
wha,  lhoo(fh  inferior  la  them  ns  to  graces  of  coutonrandchaitesim^ 
plicity  of  desip^  yet  went  Ut  beyoud  them  in  execntion,  and  what 
is  termed  ''  delicacy  of  burin. ^' 

*  The^e  corrections  might  easily  be  made  by  RaffacUe  with  a  dry 
point  marking  the  intended  course  of  the  graver.  Mr,  Ottley  con» 
eludes  hi*  Hi$tr  of  Entfrnvmy  v?ithan  ennmeration  of  Ihioe  hundred 
and  fifty-nine  subjects  enj^ravtid  by  Marc  Antonio^  ond  M.  Barlsch, 
in  voL  xiv.  of  his  Fdnirc  Graveur  (from  which  the  cata!o;;ue  is 
formed,)  pve«  a  description  liothof  these  KnpravinRH  and  of  the  vari* 
OUM  copies  of  each  print;*  tu^tht'r  with  a  Htnijlar  account  of  Ihe  ou« 
merous  works  of  Af^mtim  Venettano  and  of  Marco  di  JiavatH^y}ut 
celebrated  pupils, 

t  Amonj^  the  foreign  BcholwrB  of  Marc  Antotiio,  George  PmcSj 
who  passed  his  youth  at  Niirvratmrgt  and  his  latter  years  at  Breici& 
a  former  pupil  of  Alli>eri  Durer,  was  so  far  converted  to  tht;  st)'le  of 
hi 91  new  matter  as  to  be  the  atithor  of  works  that  reseinLle  the  be«t 
manner  of  Raimondi.  The  Behamrj  BarthoUimew  and  Hans  Se- 
bald,  (the  latter  a  nephew  and  pupil  of  the  fonncr,)  conveyed  gimi- 
Ur  lessons  in  Italian  Chalcoj^nph)  to  Frankfort  and  Nureniltjrff ; 
while  Jamrs  Bmk,  another  German  pupil  uf  Marc  Antonio,  and  na- 
tive of  Colore,  disperHind  the  aame  precepttt  as  far  as  Knnig^bur|^ 
and  the  Court  of  Ptu^^gia,  where  he  latterly  resided.  Of  Bink, 
howL'ver,  it  is  recorded  that  he  never  entiieiy  relinquished  the  man- 
ner of  the  German  masters. 

But  our  business  here  ii  chiefly  with  the  Italian  pupils  and  fol- 
lowers of  Marc  Antonio.  Giu/io  Bonatone  was  born  at  Botopna 
about  A.  D.  \49Bf  and  Agostino  de  Mtitis  (above  alluded  to  under  his 
popular  name  Venetiano)  at  Venice  about  1490.  Strutt  particu* 
farizei  tieventeen  of  Ago&tino*s  principal  performances,  and  repre- 
sents him  as  Ihe  introducer  of  that  method  of  Knp^ravinf;  which  is 
fHjr formed  by  dots  only.  So  that  he  as  yet  divides  the  honour  of 
iJiiit  inventum  with  Giutio  Campagnola,  (Art  35,)  lubteud  of 
parallel  hn«s,  Venetiano  frerptently  uses  dotted  ^hadin^!}  on  the 
naked  parts  uf  hi»  figures.  With  "whatever  artist  thin  practice  ori- 
^inutfcl,  it  was  evidently  the  foundation  of  what  rooderiw  term 
sltpfiiing^  or  the  chalk  manner.  Venetiano  left  two  sons,  Lotento 
and  Giuiio  de  Musii,  who  imitated,  but  with  no  j^^eat  success,  th« 
style  of  Iheir  father*  Marco  liovtgnano^  so  called  from  his  b(rth-> 
place  Kavenna,  (born  about  a.  u,  1496^)  but  whose  family  name 
the  indefatigable  Abl>£*  Zani  discovers  to  be  Dante,  was  m  early 
intimate  and  fellow-student  with  Venetiano.  During  the  life  of 
Ratlaelle^  M^irco  di  Ra%'enna  and  Venetiano  worked  jointly  under 
their  preceptor  Marc  Antonio,  but  after  Ratfaelle's  dealh  their 
plates  are  separately  marked  and  dated^  and  lihow  each  to  have 
btH^n  tmployfd  from  that  time  on  his  own  iiidividual  account.  Of 
Di  Rftveima  it  is  objjcrvwl  that  he  marked  but  feebly  the  eattremi- 
fies  of  hift  figures.  He  died  at  Home  about  lf»50.  Giov.  Giacom^ 
Oiragifo  was  an  Engraver  worthy  of  the  Marc  Antonio  SchcMjU 
He  waa  born  at  Parma  about  A.  ».  1500,  but  subie^xiently  iettW 
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(37.)  When  it  is  considered  that  the  principles  of  chia- 
roscuro and  the  representation  of  local  colour,  as  con- 
nected with  Engraving,  were  at  this  time  unknown,  the 
progress  of  Marc  Antonio  Raimondt  entitles  him  to 
our  unqualified  admiration.     Italy,  indeed,  was  now  to 
become,  in  the  eyes  of  applauding  Europe,  the  only  pro- 
per theatre  for  pictorial  study ;  and  a  kind  of  mania, 
upon  which  we  made  remarks  in  another  place,  (Paint- 
ing, p.  490.)  prevailed  among  foreign  artists,  espjecially 
of  the  Dutch  and  Flemish  Schools,  for  visiting  this  nur- 
sery of  genius,  and  for  being  racked  in  the  Italian  cradle. 
The  result  was  fortunate  for  the  Italian  School  of  En- 
graving.    Comdiua  CoH,  born  in   1536  at  Hoom  in 
Holland,  whose  first  instructor  in  the  Art  appears  to 
have  been  Jerome  Cock,  an  Engraver  and  Printseller  at 
Antwerp,  (and  who  engraved  in  early  life  several  plates 
published  there  under  the  name  of  his  master,  as  well 
as  several  others  afterwards  from  various  Flemish  mas- 
ters on  his  own  account,)  caught  the  general  rage  for 
travelling  ;    and,   ambitious   of  extending   his   artistic 
knowledge,  undertook  a  journey  to  Venice,  where  for 
some  time  he  resided  in  the  house  of  Titian,  and  en- 
graved some  of  Titian's  finest  pictures.     He  now  rose 
superior  to  his  former  efibrts,  and  adopted  that  charac- 
teristic breadth  of  manner  to  which  chiaroscuro,  neglected 
by  his  predecessors,  was  indispensable.     Subsequently 
he  settled  at  Rome,  and  established  there  a  School  which 
opened  new  means  of  improvement  to  the  burinists  of 
Italy.*    Of  his  plates  (more  than  one  hundred  and  fifty 

at  Verona.  Enea  Fico,  also  of  Parma,  whose  history  wa  have 
abridged,  (  Art.  27.  p.  738.)  was  another  student  who  passed  woaim 
time  under  Marc  Antonio  at  Rome.  M.  Bartsch,  who  gives  a  de- 
tcriptive  list  of  four  hundred  and  ninety-four  pieces  by  Vico,  con 
tends  that  this  artist  confined  himself  to  Engraving  on  metal ;  that 
he  adopted  at  different  times  the  several  styles  of  the  four  last- 
mentioned  artists,  and  that  only  about  a.  d.  1 550  he  formed  a  man- 
ner of  his  own,  which  was  distinguished  by  delicacy  and  neatness 
even  to  excess,  but  that  he  never,  as  Huber  reports  of  him,  engraved 
at  all  on  wood.  Ho  died  about  a.  d.  1570.  Of  the  same  period 
and  of  the  same  School  with  Vico,  were  four  remarkable  Engravers 
from  the  family  of  GAiii' of  Mantua:  Giovanni  Baiii/a  Ghisi,  Diana 
his  daughter,  together  with  Georgia  and  Adamo,  l)elieved  to  be  his 
sons.  The  style  of  Ghigi,  the  father,  bears,  in  the  opinion  of  M. 
Bartbch,  au  especial  resemblance  to  that  of  an  anonymous  Italian 
Engraver  who  marked  his  plates  with  the  letter  B  u]>on  a  small 
cube ;  nnd  is  thunco  called  the  Master  of  the  Die.  Some  of  his 
plates  have  the  letters  B  V  without  the  cuIhj,  and  the  V  has  been 
thought  to  fetand  for  Venetiano.  The  prints  by  this  *'  tnconnu'* 
are  admir.ihly  designed  and  l)cautifully  engraved.  His  burin  is 
extremely  like  that  of  Marc  Antonio,  whose  disciple  he  probably 
was  ;  and  the  enly  fault  imputed  to  him  is,  that  his  figures  want 
height,  so  that  tluir  heads  look  too  large  and  their  limLs  too  strong 
and  muscular  for  their  bodies. 

♦  lie  engraved  at  Rome  the  preatcr  part  of  those  prints  which 
have  been  called  with  truth  the  delight  of  every  juilicious  col- 
lector. The  Art  hitherto  had  nearly  been  confined  to  small  plates, 
but  the  style  of  Cort,  open,  grand,  and  forcible,  in  which  boldness 
and  freedom  are  seen  comhinerl  with  delicacy  and  clearness  of  ef- 
fect, was  adapted  peculiarly  for  **  suhjects  of  large  dimensions." 
Not  only  is  his  outline  vigorous  and  correct,  but  his  masterly  hand- 
ling has  called  forth  from  Basan  (Dictionnaire  det  Graveun)  the 
affirmation  that  Cort  was  the  lest  Engraver  with  the  burin  only 
that  Holland  ever  produced.  Strutt,  however,  says  of  him,  that  his 
burin  was  unequal  and  sometimes  even  slovenly  ;  but  he  cauuot  witli- 
hold  his  praise  from  Cort's  *Mightness  of  touch"  in  engraving 
landscapes  without  the  assistance  of  the  point.  In  a  •*  TransBgu- 
ration''  after  Raffaelle,  Strutt  remarks,  that  this  Engraver  has 
greatly  failed,  and  that  the  character  and  expression  of  the  heads, 
so  admirable  in  the  picture,  are  quite  lost  in  the  Engraving.'  Cort 
also  engraved  after  Michael  Angelo,  Andrea  del  Sarto,  M.  Ilems- 
kirk.  Franc.  Floris,  and  others.  II is  first  works  before  he  left  Hol- 
land appear  to  have  been  after  Hemskirk.  Bible  subjects,  very  in- 
differently executed. 

Until  the  time  of  Cort,  says  M.  Bartsch,  {AideUung,  8fc.  yoL  i. 


In  number)  M.  Heineken  p^ves  an  ample  acoount.     He 
died  at  Rome  at  the  ag^  of  only  forty-two,  when  fats  re- 
putation was  at  its  highest,  a.  d.  1578.  ^ 
The  most  remarkable  pupil  of  Cornelius  Cort  in  Italy  ^ 
was  Agostino  Caracci,  bom  at  Bolo^a  a.  d.  1&58,  the  „ 
eldest  of  three  celebrated  brothers  brought  up  under  ot 
their  extraordinary  cousin  Ludovico.  (Painting,  p.  476.) 
Agostino  was  intended  by  his  father  for  the  business  of 
a  goldsmith,  a  business  in  that  age  connected,  as  we  hare 
seen,  (Art.  36.)  with  the  Art  of  Engraving  ;  so  that  the 
young  Engraver,  when  only  fourteen,  contrived  to  exe- 
cute, in  the  style  of  Cort,  some  plates,  at  sight  of  which 
his  cousin    persuaded   him  to  study    Painting.      IL 
Bartsch  reckons    the    engraved  works  of  Ludorico  to 
amount  in  all  to  more  than  two  hundred  and  scTeotf; 
He  died  in  1602.     Of  his  pupils  and  followers,  the  tw 
best  were  Francesco  Brizzio,  his  fellow-townsman  tad 
friend,  and  Giacomo  Franco^  born  at  Venice  abofiti.  a 
1500  ;  but  Agostino  for  beauty,  for  outline,  %nifor  or 
pression,  left  no  burin  behind  him  to  be  compitd  irtk 
his  own.*                              * 


sec.  400.)  Enfipravinf^  had  only  heen  executed  in  closely  c 
lines.  Cort  was  the  first  who  iutroduce«l  a  l>road  style  of  hsiuUia^ 
for  the  reiiresentation  of  drapery  inteUigibly,  and  ftcfording  to  ill 
texture.     (Art.  18.) 

*  Agostino,  folluwiug  the  advice  of  his  couain  LmitfnB^  ifai* 
died  painting  some  time  at  Parma,  with  bis  brother  Aimiak^ 
and  thence  proceeded  to  Venice,  where  he  perfected  himtrlf  m 
an  Engraver  by  the  instructions  of  Cornelius  Cort.  He  tda^ 
the  bold  and  free  metliod  of  hu  preceptor,  but  in  drawing  w 
beautifully  superior.  His  heads,  observes  Strutt,  are  adnunUi^ 
and  the  marking  of  his  extremities  the  most  accurate  and  mastcdf; 
but  his  draperies  are  often  stiff  and  crossed  v^ith  a  square  secusl 
gtroke  which  gives  them  an  unpleasing  effect.  But  perhaps  his  gRst* 
est  defect  is  the  prevalent  fault  of  that  Age,  namely,  the  Uttkatt» 
tion  paid  to  the  chiaroscuro. 

Another  Italian  scholar  of  Cort  was  Francesco  /l/Tosceiw, bonit 
Assisi  about  a.  d.  1560,  who  died  at  Rome  a.  i>.  1626.  HescMS 
says  M  Bartsch,  to  have  been  too  sparing  of  his  f^^rsTer;  forhispdrii 
give  the  idea  of  sketches  rather  than  of  complete  fsctuics.  Uii 
lights  being  diffused  too  equally  over  a  whole  subject  product  a 
slight  and  unfinisthed  appearance :  so  that  he  may  be  said  to  be  obsx 
rather  than  powerful. 

Batista  aud  Giacomo  da  Parma  might  here  be  mentioned,  (tbe 
former  born  at  Parma  about  1530,)  an  imitator  of  Cornelius  Coit; 
the  latter  somewhat  resembling  Caraglio.  (See  last  sate  to 
Art.  36.) 

Alar t mo  Rota,  bom  at  Sebenico  in  Dalmatia  about  ▲.n.  1S4A, 
seems  to  have  taken  Cort  for  his  model,  and  has  ci3|iied  tfct 
'*  Christ  tempted  in  the  Wilderness,"  from  an  £u(^raving  bythtf 
master.  He  resided  chiefly  at  Rume  and  Venice.  Uis  fi||:uirs  sn 
correct  in  their  design,  but  their  extremities  are  not  alwa\sdaif 
marked.  Bcnucoup  de  ses  esiuwpes,  says  M.  Bartsch,  ne  fma  frn 
teffet  dttire  a  fegard  du  clair  obscur,  parceque  atfivatst  /e  go%tdtk 
gravure  de  son  temps,  it  n'a  pas  assex  soigne  tea  desni-irtntes,  et  iBt 
degiadationt  dans  ies  font.  His  print  of  the  *'  Last  Judgmeflt** 
after  M.  Angelo  is  his  chef>d'oDuvre,  and  would,  if  he  had  enga^i 
nothing  elt»e,  suffice  to  rank  him  among  the  ablest  Kugraverxtftii 
time.  But  his  portraits!,  among  which  may  be  particiilarixed  tbMi 
of  the  Em))erors  Ferdinand  1.  and  Rodolph  II.,  leave  fai  behuMlal 
that  had  been  done  before  in  this  way  by  Beham,  Pexkcs,  AU» 
grever,  and  the  other  old  masters. 

We  doubt  whether  to  this  liht  of  Italian  names  in  simple  OJ^ 
cography  we  need  subjoin  that  of  an  inferior  artist,  Gsov.  Bat.  Bsm^ 
cini,  a  native  of  Mdan  about  a.  o.  1520,  who  seems  to  have  toMii 
the  School  of  Cornelius  Blctamaert ;  or  the  names  of  Lmeas  uA 
Cristofolo  Btriei/i  and  their  kindred  at  Modena,  a  tribe  of  dry  •■& 
laboured  and  unsuccessful  imitators  of  Cort.  Two  descrDdaois  <iA 
family  at  Strasburg,  the  Greuters,  father  and  son,  had  aame  rrpa- 
tation  at  Rome,  where  the  latter  wa.H  born  about  ▲.  n.  1600.  IW 
we  conclude  with  a  name,  mentioned  by  M.  Bardon  with  sooe 
praise,  namely,  Giovannt  Marco  PiUeri,  born  at  Venice  in  17W,i 
pupil  of  Giov.  Antonio  Faldoni,  whose  style  be  did  not  adopt  M 
contrived  a  method  of  his  own  quite  distinct  from  the  whim  if 
Hellan.  (See  Note  (G.)  at  the  end  of  Knora^vinq.)  Hit  style  it 
lomewhat  mannered^  but^  being  a  learned  draughtsmao^  he  kil 
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(38.)  The  German  School  of  early  Chalcography 
has  handed  down  to  us  impressions  so  superior  to  the 
Italian,  that  many  wrilers  on  the  subject,  whose  criti- 
cism (and  siicii  h  the  criticism  of  Strati)  l>eing  unin- 
cumbered by  national  prepossessions  seems  impartial, 
have  ascribed  to  Germany  a  simultaneous  if  not  prior 
discovery  of  the  Art,  The  year  1460  is  mentioned  by 
Vasari  as  al>oyt  the  dale  of  Finiguerra's  invention, 
(Art.  3b.}  The  German  School  commences,  however, 
with  an  anonymous  Euf^raver,  who  dates  so  early  as 
A.  D.  1466.*  The  wonderful  ease  of  execution  to  be 
remarked  in  these  prints  from  the  burin  of  the  Master  of 
1466,  as  he  is  generally  styled,  leaJs  to  an  inference  that 
a  number  of  anterior  prints  must  Lave  proceeded  from 
the  same  hand  in  order  to  the  acquirement  of  so  much 
experience  and  faciiity-t 

Jt  is  considered  that  the  style  of  thia  Master  of 
1466  had  several  followers,  Of  these  we  shall  speak 
anon  after  mentiotiing  another  original  artist  who  has 
been  regarded  also  as  llie  inlroducer  of  a  peculiar  and 
separate  style ;  namely,  Martin  Schon,  or  Schongauer^ 
born,  as  it  is  now  well  ascertained^  at  Colmar,  a,  d. 
1453,  wbere  he  died  in  1499,  His  family,  however, 
were  from  Augsburg',  He  was  a  painter  of  great  cele- 
brity in  his  time,  and  according  to  Sandrart  was  the 
intimate  of  Pietro  Perugpno,  the  master  of  Ralfaelle*  The 
story  too,  which  Vasari  narrates,  that  Michael  Angelo, 
when  a  boy,  copied  in  colours,  as  a  chef-d'cruvre,  one  of 
Martinis  prinls,  llie  **  St  Anthony  tormented  by  Devils/* 
has  been  told  in  compliment  to  this  Engraver.  The 
style  of  Schungauer,  notwithstanding  its  Gothif.isms,  has 
been  awarded  due  praise  for  great  powers  of  enpres- 
iion.i 


made  it  answer  his  purpoie,  laitead  of  workicg  in  the  usual  mo^ 
hy  line*  croii^stng  each  other  in  various  tlin-diuns^  he  covered  hi» 
plftte  with  one  course  of  Ihin  lines  iu  one  iltrectioo  onlVj  either  pcr- 
iwndicular  or  diatfcmal,  which  lie  afterwards  streuf^theoed  by  re- 
touching them  in  such  parta  an  were  necessary  for  (living  forna  nmd 
prominency,  and  li^^ht  and  shadow  to  each  object  represented. 
{Meitung^  ^c,  vol,  i,  p.  173.)  His  plates  possess  considerable 
merit*  He  engraved  several  for  the  collect ioa  of  the  Dresden  Gal- 
lery, and  others  after  various  m Asters. 

*  Several  of  his  prints  bear  this  dale,  and  several  otheri  the  date 
14G7,  with  the  atkijiioa  of  the  two  letters  E  and  S  in  Gothic  cha- 
racter, and  sometimes  the  letter  E  only.  Strutt  gives  in  hijf  Oic- 
iwtmry  a  remarkable  fac  simde  of  this  artist.  It  bean  the  mark 
1461,  which  Mr,  Oltley  {Htt/.  <y/ Enffvaving,  p.  604.)  conceives  to 
be  an  alteration  of  some  later  date. 

f  Our  wonder  at  tike  skill  of  (his  eadyburinist  diratnisbe»,when 
we  consider  that  the  first  Engravers  were  all  or  most  of  them  skilfid 
goldsmiths  or  enamellers,  to  whom  great  dexterity  of  burin  was 
esiseatial  lone  before  a  single  chalcographic  print  appeared^  or  was 
even  dreamed  of  any  where :  so  that  from  the  moment  such  a  dis- 
covery as  Finiguerra'a  came  to  be  known  there  were  numbers  of 
expert  buriniiils  in  the  great  commercial  cilies  ready  to  make  imme- 
diate use  of  it ;  and  the  only  circumstance  wanted  to  give  the  Ger- 
man prints  the  sort  of  superiority  which  they  very  fairly  claim  was 
some  mode  (which  donbtle**  they  adopted)  of  suj^erior  mechanism 
to  the  llAliaa  for  obtoirung  copper-plate  impressions.  M.  Bartsch 
(^Peinire  Gravewr,  vol.  vi,  j).  L)  ascribes  to  the  Master  of  14&6 
one  hundred  aod  thirteen  iiieces  which  he  himself  has  seen,  be- 
sides eighteen  which  he  mentions  afterwards  on  the  authority  of 
other  writers, 

I  See  Otdey^s  Hhf  of  Eng roving ^  p.  646,  and  Bortich't  Ptimtre 
Graveur,  voL  vi.  p.  111.  Schtinf^kuer^s  facility  of  execution,  and 
the  equality  which  pervades  liis  handlinfy,  are  ascribed  to  his  long 
previous  skill  and  practice  as  a  goldsmith  in  engraving  ornaments 
on  plate*  M.  Bartsch  enymerates  one  hundred  and  sixteen  pieces 
of  thi>*  artist,  and  adds  an  account  of  seventeen  otlien  erroneously 
ascribed  to  him.  Mr.  Ottley  has  given  a  very  ioteresiting  fac 
simtle  (ffi>l.  of  Enffravin^t^.  646.)  of  a  Madonna  by  Schbngauer; 
and  Stnittyio  a  simiUr  spirit  of  kindness  to  his  reader,  has  presented 
ui  with  sn  imitatioa   gf    another  Madoooa  by  the   Master  of 


Anvong  the  followers  of  the  Master  of  1466  Strutt 
reckons  Israhd  van  Mecken,  or  Mcchtln.  M,  Bartsch, 
however,  who  gives  a  list  of  two  hundred  and  thirty-three 
u  ado  vilited  pieces  by  this  artist  J  ncludes  amon^  them  not 
less  than  forty  copies  from  llic  plates  of  Martin  Schun- 
g^Bucr.  Of  Israhe!  van  Mcchen,  he  observes,  {Peinfrt 
Gravcnr,  vol.  vi.  p.  196.)  that  *'  his  works  bear  the  Gothic 
stamp  of  his  tiroes  w  ithout  aoy  redeetning  beauties  ;  that 
he  stands  therefore  below  Schun^auer  and  his  other 
contemporaries,  whose  works  show  an  originality  and  a 
fire  which  shine  forth  frequently  through  u  crowd  of 
awkward  and  disagreeable  particulars ;  and  that  no 
artist  lias  ever  copied  one  of  Israhel  van  Mechen  s 
plates."  Strutt,  however,  maintains  that  Israhel  had 
several  disciples;  and  amongst  them  instances  an  artist 
named  Zwoll,  W  Zwott,  wliom  M*  Bartsch  identifies 
with  an  anonymous  Engraver  called,  after  his  mono- 
gram, the  MaUcr  of  the  Skullk*  He  enumerates 
eighteen  pieces  by  this  master,  which,  if  they  answer 
Struti*£  severe  descrtptioo  of  lliem,  prove  Zvvoll  to  have 
been  at  least  a  faithful  disciple  of  V^an  Mechen.' 

The  other  class  of  early  copper-plate  Engravers,  fol« 
lowers,  according  to  Strutt,  of  Martin  Schtingauer,  arc  ; 
first  an  artist  whose  mark  B.  S.  in  Gothic  character  he 
interprets  Bartholomew  Schun^t  After  him  Schauffinn 
the  elder;!  Fram  van  BockoH;\  Boscke,    (or  rather 

1466.  Strutt  eonsiden  these  tiro  artists  as  founders  (by  zneani 
or  their  numerous  imitators  and  p\ipili)  of  two  distinct  cfasies  ia 
the  prinnitive  German  School ;  both  which  classes,  however,  died 
at  length  awny,  and  thecame  absorbed  in  the  superior  claims  and 
attractions  of  Albert  Durer*  See  ch.  v.  p.  21.  of  Strutt's  E*$a^  on 
the  Origin  and  Prt^reu  i^f  Etigramn^  at  the  end  of  ?oL  i.  of  hll 

*  There  is  an  Isnhel  van  Hechen  the  elder^  who  ti  regarded  •• 
the  father  of  this  ortksf.  He  was  a  painter  and  goM&mith,  but  it 
is  doubted  by  some  whether  the  Engraviogs  imputed  to  him  are 
from  bis  hand,  M.  Bartsch's  opinion  is,  that  the  father  and  son 
worked  together  on  the  same  plates,  which  when  worn  were  re- 
touched by  *he  younger  Mechen.  The  author  of  the  Calnhnfut  */ 
«n  Atnaieur  observes,  that  there  is  no  account  of  the  death  uf  iha 
«lder  Mechen;  but  ihe  death  of  the  younger  took  place  in  1503,  as 
appears  from  a  document  ia  the  British  Museum  copied  from  axn^- 
numental  brass. 

The  Mechcns,  though  decidedly  inferior  to  many  of  their  coa 
temporaries  and  possessing  no  common  portion  of  Gothic  stjfltiess, 
have,  continues  this  writer,  considerable  merit  in  the  ejtecutioa  of 
many  of  their  pieces.  The  *'  Life  of  the  Virgin"  may  be  fairly  quoted 
in  support  of  this.  A  fdc  simile  is  given  by  Mr.  Ottley  at  p«(i60  of  hii 
Ht^t.  of  Engraving f  from  a  specimen  of  israhel  van  Mechen » which 
ought  certainly  to  have  softened  the  severity  of  M.  Bartsch^s  cri- 
ticism. It  is  a  small  p^-inl  representing  *^  Hares  roasting  the 
Huntsmen  and  boihng  the  Huunds.^*  Among  the  disciples  of 
Von  Mechen,  Slrult  records  MUkAel  Bognfr,  and  even  Lucof 
Jat»b*t  called  Lucaa  Ftm  Letfdtn,  (Art.  29.)  Of  Bogner  (who  floa<> 
risbed  in  1487)  he  records  only  a  small  plate  representing  a  coat  of 
arms.  He  atjds  to  the  list  several  anonymous  Engravers,  and 
gives  their  monograuas.  {Euatf  o/$  the  Ongm  amd  I^ogrea  of 
Eitgravtnfff  p-  21.) 

f  Strutt  supixjsesliira  a  brother  of  Martin  Schon,  or  Schongauer. 
But  Martin,  as  M.  Bartsch  shows,  {Ptinfrr  Graveur^  vol.  vi.  p.  68.) 
bad  no  brother  of  that  name.  He  had  four  brothers*  Gospar,  PauJi, 
Louis,  and  George,  but  no  Bartholomew. 

X  Cc  qut  Strutt  avance  d*  dcMS  mailrti  de  ce  nom,  d^un  atni  tt 
d^w%  plat  jeunef  ne  tcmble  etre  qu'une  nmple  conjtclurt.  (Pemtre 
Gravettr,  vol.  vii,p.  245,)  Hans  Schaufflein,  from  the  stmilarity  of 
bis  manner  to  that  of  Durcr,  is  considered  to  have  t>een  his  pupil, 

(  Mr.  Ottley  regards  the  works  of  Bocht^il  oa  bearing  strong 
resemblance  to  those  of  the  Master  of  146G ;  a  fact  which  Strutt 
acknowledges,  and  must  therefore  wave  ia  this  iositaDce  bis  dii- 
ttnction  of  the  two  classes.  Von  Bocholt  was  a  native  probably 
of  tlie  town  of  that  name  in  (he  Bishopric  of  Munsier,  where  lived 
also  his  contemporary  Von  Mechen  above  mentioned,  of  whom, 
according  to  M.  Bartsch,  ho  was  the  inMructor.  Thirty-ei^ht 
pieces  by  Bucbult  axe  described  in  the  Fetnirt  Graveur,  yoU  vU 
p.  77. 
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Engraving.  Alert  van  HameeQ  for  whom  see  the  Dutch  School ; 

^-^v-^  fFenceslas  von  Olmviz;  Pleydenwurff ;  (Art.  29.) 
H^olgemuth ;  (Ibid.)  Matthew  Zagel,  (whom  some  call 
Martin  Zatzinger,  others  Martin  Zinck ;)  Mair ;  and 
lastly,  an  artist  whose  monogram  (the  Gothic  letters 
V.  G.  or  V  placed  within  G)  Strutt  reads  Van  Gam- 
•*^Unn* 

The  Matter      -  i;e  Master  of  the  Anchor,  also  so  named  from  his 

oftb«Anr  monogram,  was  of  this  period.  Five  pieces  from  his 
burin  arc  diligently  recorded  by  M.  Bartsch.  (Peintre 
Graveur,  vol.  vi.  p.  394.)  We  might  here  mention  as 
a  follower  and  copyist  of  Schonp^auer  Johan  von  Culm-' 
bach,  a  pupil,  according  to  Doppelmayer,  of  Jacob 
Welch .t  Three  of  the  fourteen  prints  attributed  to 
Culmbach  by  M.  Bartsch  are  copied  from  plates  by 
SchOngauer.  But  Culmbach  is  thought  to  have  been 
an  associate  in  the  Art,  if  not  a  pupil  of  the  renowned 
artist  with  whose  name  we  commence  the  next  para- 

dlockenton*  graph.  Albert  Glockenton  also  is  recorded  {Ibid,  p. 
844.)  as  a  copyist  of  Sch6ngauer  and  Engraver  of  twenty- 
seven  pieces.  I 

*  Weneetlat  von  0/mutx,  the  above-mentioned  copyiit  of 
Schongaueft  was  a  goldgmith,  and,  as  his  name  imports,  a  citizen 
of  Olmuti  in  MoraYia.  He  also  copied  Albert  Durer,  and  some- 
times engraved  after  the  designs  of  Mair.  He  copied  also  Israhel 
van  Mechen,  or  perhaps  was  copied  by  him.  {Peinire  Graveur^ 
Tol.  Yi.  p.  337.)  But  from  not  being  a  painter,  Wenceslas  is  con- 
eeived,  by  M.  Bartsch  never  to  have  engraved  after  his  own  designs. 
The  great  inequality,  indeed,  both  as  to  composition  and  desi^,  ma- 
nifested throughout  his  Engravings,  argues  a  great  number  of  different 
designers.  His  monogram,  a  W,  has  sometimes  been  asserted  to  stand 
lor  Wolgemuth;  but  M.  Bartsch  insists  upon  the  improbability  that 
Wolgemuth,  from  whom  Durer  learned  to  engrave,  (Art.  29.)  would 
make  inferior  copies  such  as  these  marked  W,  from  the  prints  of  hit 

KpiL  Mr.  Ottley,  however,  alluding  to  a  print  marked  W  attri- 
ted  by  M.  Bartsch  to  Wenceslas  of  Olmuts,  and  entitled  the 
**  Effects  of  Jealousy,'*  considers  it  an  original  production  of  Wolge- 
muth. (Hi8t,  of  Engraving y  p.  681.)  Mair,  the  felluw-countrj'man 
of  Wenceslas  and  a  painter,  was  a  native  of  Landshut  in  Moravia, 
and  has  left  twelve  Engravings,  described  in  vol.  vi.  of  tho  Peintre 
Oraveur,  P/eydenwurff,  if  he  engraved  at  all,  (Art  29.)  was  not  a 
Chalcographer  *  nnd  with  regard  to  such  prints  as  pass  under  the 
name  of  Martin  Ztnck^  or  Zage/y  the  artist  is  in  fact  unknown  ;  but 
from  one  of  his  works,  "  An  Entertiiinment  at  Mimich,''  he  is  ima* 
gined  to  have  inhabited  that  city. 

t  The  name  ffWcA  is  not  recognised  by  M.  Bartsch,  but  the 
-monogram  assigned  by  Strutt  to  this  artist  will  be  found  in  vol.  vi. 
p.  56.  of  the  Peintre  Gravtur^  accompanied  by  a  list  of  thirty-one 
copper-plates  with  this  introductory  ol>servation  :  le  maitre  eti  re* 
marquab/e  parce  qu'i/  eti  auteur  origina/,  Im  perie  d*  ton  nom  eti 
d  regretter, 

X  Various  other  burlnists  of  this  ancient  period  might  be  added. 
Lu9ai  Kranach^  (sec  Note  (W.)  at  the  end  of  Enoravino,)  whose 
copper-plates  are  extremely  few  and  scarce,  born  in  1470  at  Kro- 
nach,  in  the  territory  of  Bamberg  in  Franconia,  who  became  painter 
to  the  Court  of  Saxony,  and  died  at  Weimar  a.d.  1553  ;  //.  B, 
Ctruny  {Ibid,)  who  flourished  about  1516,  and  whose  paintings, 
ascording  to  Huber,  are  numerous  in  Swisserland  and  at  Strasburg, 
and  adorn  the  Cathedral  of  Friburg;  Urte  Grafy  (Ibid.)  die- 
engraver  and  goldsmith  of  Basle ;  the  Master  of  the  Crab,  (Peintre 
Oraveur,  vol.  vii.  p.  5'27.)  Engraver  of  twenty-four  pieces,  one  of 
them  etched ;  Ludwig  Krug,  (Ibid.  p.  535.)  or  Kruglein,  a  gold- 
smith of  Nuremburg,  supposed  to  have  died  there  about  a.d.  1535. 
The  device  Aruy,  (a  jug,)  of  which  Kruglein  is  a  diminutive,  placed 
•between  his  initials,  forms  his  monogram.  Twelve  copper-plates 
are  ascribed  to  him.  Of  three  Hopfert,  David,  or  Daniel,  the  first 
mentioned,  (Bid,  vol.  viii.  p  473.)  has  executed  one  hundred  and 
tiiirty-three  copper  plates,  two  of  them  etched  in  a  peculiar  manner 
similar  to  aquatinta ;  Jerome,  the  next,  (Ibid.  p.  506.)  seventy-seven 
plates,  more  than  half  of  them  copies  from  prints  by  Durer,  Lucas 
Kranach,  Marc  Antonio,  Andr.  Mantegpa,  Agostino  Venetiano,  &c. ; 
and  thirdly,  Lambert,  (Ibid,  p.526.)  thirty-four  ulates,  chiefly  copies 
from  Durer  and  Ant.  de  Brescia.  Nothing  is  known  of  the  birth- 
place, or  residence)  or  exact  period  of  the  Hopfers,  or  how  they 
were  connected.  Their  monogram,  a  hop,  (hopfer,)  has  been  mis- 
taken for  a  candlestick^  and  they  have  been  called  the  Matters 


(39.)  Albert  Durer,  (see  Painting,  p.  485.')  whose    C 
celebrity  we  have  already  noticed  in  another  branch  of    ^ 
£ngra\in^,   (Art.  29.  p.  790.)  was  no  less  conspicuous  ^ 
and  influential  in  that  now  under  consideration.     His 
works  seem  to  have  been  universally    held    as  models 
among  his  contemporaries,  and  to  have  superseded  all 
former  (graphic  attempts  among  his  Countrymen.  *' Great 
as  was  the  fame  of  Durer  as  a  painter,"  says  the  author 
of  the  Peintre  Graveur^  "  his  productions  as  an  En- 
graver do  him  no  less  honour.     His  plates  show  a  free- 
dom, delicacy,  and  facility  of  burin  to  which  none  of  bis 
predecessors  can  make  pretension.''     Indeed,  as  to  neat- 
ness and  clearness  of  execution,  together  with  all  other 
mechanical  qualifications  for  the  Art,  he  has  never  been 
exceeded ;  but  it  has  been  the  regret  of  all   his  tasteful 
admirers,  that  Durer,  with  such  fertility  of  inventioo, 
such   judicious  arrangement,  such  variety   and  pover 
of  expression,  (see  Painting,  Art.  279.)  should  Aare 
been  deficient  in  that  graceful  flow  of  outline  whkh 
distinguished  his  Italian  contemporaries,  and  irithwhidi 
his  visit  to  Italy  unfortunately  failed  to    inspire  him.*  Hiipspi 
Durer  had,  as  may  be  concluded,  numerous  pupiUwd^^ 
followers.!  "'"' 


of  the  Candlettick.  Twenty-three  plates,  thirteen  of  them  etched, 
have  been  ascribed  to  Jmttut  Amman,  (Ibid,  toI.  ix.  p.  351.;  Of 
Firgiliut  Solit,  no  len  than  fire  hundred  and  fifhr -eight  ropper- 
platet  are  recorded,  (Ibid,  p.  242,  see  also  Art.  29.)  and  anioaf 
them  two  pieces  etched,  representing  «  Hie  Deluge:"  ef  Hem 
Sebmid  iMutentach  of  Nuremburg  (iid.  p.  208,  also  see  Art.  29.) 
fifty-nine  coppe^plates ;  and  of  Melchior  Lorick  (see  Note  (W.)  it 
the  end  of  ENaaAviNo)  sixteen. 

*  Of  his  Engravrngs  on  metal  the  author  of  the  Peinire  Gn^ 
veur  particularises  one  hundred  and  eight  pleoee.  Three  of  thee, 
he  remarks,  are  engraved  on  plates  of  tin,  two  of  which  have  beca 
etched ;  and  four  others  have  been  etched  on  plates  of  iron.  lb. 
Ottley,  however,  is  of  opinion,  that  these  last-nanoed  prints,  Ctea 
one  of  which  he  gives  a  lac  simile,  are  not  etchings  upon  iron,  bat 
were  executed  upon  plates  of  a  somewhat  softer  metal  than  ooppei 
and  with  the  diy  pomt. 

The  Catalogue  of  am  Amateur  includes  eleven  chmce  coppff- 
nlates  by  Durer.  Among  these  is  the  <*  St.  Eustachius,"  a  pbie  gut 
Dy  the  Emperor  Kodol])Ii  in  compliment  to  the  artist.  '*  Ailam  aod 
Eve,"  A.  D.  1 504.  "  Melancholy,'*  a.  d.  15 1 4.  *«  FoHune,"  cilled, 
to  distinguish  it  from  a  smaller  print,  the  **  Great  Fortune." 
These  three  are  also  selected  by  M.  Bartsch.  {Anieitung,  Sfc,  Tc>Li 
p.  164.)  ReMjtecting  another  remarkable  print  in  the  Catabfx, 
entitled  the  "  Prodigal  Son,'*  the  amateur  records  a  ludicroos  vuar 
take  of  a  contemporary  Encyclopaedist  **  In  describing  the  vofla 
of  Albert  Durer  under  the  German  School  of  Kngraving  ia  the 
Eneyctopadia  of  Rees,  among  other  prints  is  noticed,  the  *  Imftat 
Prodigy,*  a  kneeling  Jig^ure  in  folio:  some  pretend  that  this  is  a^ 
0  trait  of  Durer  himte/f.  This  Infant  Prodigy  is  doubtless  no  oCbcr 
than  the  '  Prodigal  Son'  by  our  artist,  so  translated  by  the  cod- 
piler  from  the  title  Ctnfant  prodigue  in  the  Work  of  Bartsch.  or  d 
some  French  writer." 

f  The  undermentioned  artists,  followers  or  pupils  of  Durer,  bsvt 
been  called,  from  their  works  being  generally  of  small  site,  tht 
Little  Mattert,  Several  of  them  practised  also  Engraving  « 
wood.  (Art.  29.)  Albert  Attdorfer,  (See  note  ( W.)  at  the  ead  of 
Enoravino.)  Henry  Aldegrever,  (Note  (U.)  Ibid.)  nammi  per 
erreur  Aldegraaf,  (Painting,  p.  485.)  one  of  the  first  who  improted 
the  method  of  representing  flesh  by  dotted  lines,  (Art  16.)  mei 
brought  to  beautiful  perfection  by  the  French  School.  Umm  Br^ 
tamer,  (see  note  (W.)  at  the  end  of  Encuutinc^)  to^stlMr  wiA 
these  four  who  completed  their  studies  under  Mare  Anlonio:  (Ait 
36.)  the  two  Behamt,  ande  and  nephew,  of  whom  the  former,  Bar* 
iholmnew,  a  painter,  has  sixty-four  copper-platei  aaeribed  ta  kiai| 
(Peintre  Graveur,  vol.  viii.  p.  81.)  and  the  latter,*  Ams&MK^  (Ait 
29.)  no  lessthau  two  hundred  and  fifty-nine,  (vol.  viii.  p.  118.)  thir- 
teen of  them  etched,  and  one  of  them  d  feau  forte  tttrfh^j  George 
Pencx,  sometimes  called  Gregory  Pemt,  who  was  bom  at  Nincmbaig 
about  ▲.  D.  1500,  and  died  in  1350  at  Breslau,  to  whom  one  fannditd 
and  twenty-six  copper-plates  are  attributed,  to  the  exduiioo  of  a  plsti 
as  spurious,  (Ibid.  p.  361.)  contaming  portraits  of  himarif  and  Ui 
wife  j  also,  fourthly^  Jomet  Btttek,  born  about  1490  or  IMM,  i 
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If  log.      or  tile  laler  German  buritiisU  we  must  here  lake  some 

^^^^  brief  notice.     Tliey  had   now  drawn  from  Ilaly  much 

a^       improvement  in  respect  of  graceful  contour.    They  were 

^^'       next  to  henpfil  by  the  example  of  their  neighbours  botli 

Tcuw,  1"  Fmnce  and   in   Flanders,  mnongst   whom  picloriiil 

elTecl  became  at  leii£?lh  a  peculiar  study.    The  advance- 

'''»        meiit,  however^  towards  a  proper  introductioTi  of  light 

^"-^     and  shade  into  eiiffraved  works  was  far  from  immediate; 

*'*^"     and  chiorosenroj  as  to  Line  Enj^raving  must,  perhaps, date 

its  ongin  from  the  time   when  the  etch»n;jr  needle  was 

received  as  a  jodicions  anxiUary  to  the  graver.* 

But  our  present  business  is  with  simple  Chalcofjraphy, 
i>.  Lucas  Kifiart,  born  a.  o,  1547,  at  Angsburg,  died  there 
in  1637,  after  passinp^  many  years  in  Italy,  and  especially 
at  Venice.  His  first  instructor  was  his  stepfather,  Do- 
minic Gustos,  a  printseller  and  ijidifferent  artist,  native 
of  Antwerp,  who  had  established  himself  at  Awgsburg. 
Kilian  seems  to  have  formed  his  style  from  the  works  of 
Egidins  Sadeler,  (Art.  40.)  Henry  Gollzius,  {Ik)  and 
Muller,  pupil  of  GoUzius.  He  maybe  called  the  pa- 
triarch of  a  family  of  artists  ;  for  an  account  of  whom 
we  refer  our  readers  to  more  copious  biographical  sources. 
fFolf'gcing  Kilian,  his  brother,  we  may  pronounce 
neater  in  execution,  but  both  are  thought  deficient  in 
art*  accuracy. t  Jacob  Sandrar^  who  flourished  at  Nurem- 
bnrg  in  1(560,  nephew  of  Joachim  the  celebrated  Biogra- 
pher, engraved  in  a  neat  clear  style  a  number  of  por- 
traits, and  among  them  that  of  his  uncle, 
lit.  George  Frederic  Schmidi^  born  in   1712  at   Berlin, 

(where  he  died  in  1775.)  after  a  course  of  academical  op- 
plication  until  his  Iwenty-fourth  year  in  that  Capital,  had 
the  further  advantage  of  studying  under  the  celebrated 
burinist  of  that  day»  Nic.  de  Larmes^in,  at  Paris,  where 
he  so  entirely  profited  by  the  instructions  of  that  able 
master  as  to  be  admitted,  in  174*2,  (although  a  Prot«fs- 
tant,  and  living  in  very  bigoted  limes,)  into  the  French 
Academy  of  Arts,  by  an  express  order  from  the  King 
of  France.  He  again  visited  Berlin,  and  was  there 
honoured,  in  1757,  by  a  request  from  the  Empress 
^Elizabeth)  of  Russia,  to  visit  Petersburg  and  engrave 
her  portrait.  This  commission  he  executed  with  ad  mi* 
rable  skill,  in  addition  to  the  number  of  excellent  por- 
traits  already  from   his   burin.     His  last  works  were 

birthplace  ia  by  some  fixed  mi  Nuwmbmg,  and  by  others  (from  hig 
.  ioscribing  himself  Colonleaala)  at  Cologne.  (See  note  (U.)  at  Ibe 
end  of  Kmciravisio.)  Resilience  at  Rome  hna  tometimea  obtained 
for  Binck,  toj^ether  with  the  other  German  pupils  of  Marc  Antonio, 
A  place  in  the  ItiilJaii  Sfhaol.  M.  Bartsch,  however^  conctrivei 
that  Binck  mi^ht  never  have  been  at  Rome  nor  under  Marc  Anto- 
nio. (Ptmtre  Gtaveur^  vohvjii-  p*  256.)  He  painted  fur  some  time  at 
lCoul|;sburif,  was  in  the  service  of  AlWrt  of  Prussia,  a,  d  1551 ,  and 
dieil  at  Kouij^sburg:  about  a.  d.  1560.  The  fj^at  ineqnaUty  among 
the  various  works  bearing  the  monogram  of  Bmck,  makes  it  diffi- 
cult *o  ascribe  them  to  one  and  the  same  hatid.  Among  ihe  ninetj- 
leven  copper  plates  ascribed  to  him  m  the  Pnnire  Graveur  me 
copies  from  Albert  Durer,  from  the  Beharas,  and  from  M.  Antonio. 

Some  authors  extend  the  number  of  these  Littfe  Matters  by 
adding  many  ortistji  who  were  not  Germans  nor  pupils  of  Durer. 

•  '*  While  the  etching  point/'  siyi  Stmtt, ''  remained  in  the  hand* 
of  the  painters  only,  bo  great  improvement  couVil  be  supjioseti  to 
take  pliici*.  Tlieir  attention  was  necessarily  turned  to  olyects  of 
greattfr  importance,  and  etching  was  considered  in  general  by  them 
as  an  amusement.  By  En|rTavirs,  too,  Ihe  point  wu  too  much 
neglected.  They  seem  to  have  regarded  it  as  a  thing  of  smalt 
coQsequeace  tiU  such  lime  as  Girard  Audrau,  by  unitiDg  it  with 
the  graver,  produced  those  performances  which  have  done  his 
Country  honour."     Strutt's  £**ny,  p.  10, 

f  M.  Bariiich  remarks  of  the  portraits  engraved  by  Lucas,  that 
Ihey  are  characterised  by  beautiful  simplicity^  and  that  his  works, 
chieHy  portraits,  show  buldness  and  faciUtr.  The  plates  of  Lucas 
amount  i&  two  hundred  aad  thirty, 

V01#.  T, 


beantifu!  etching^s  A  la  Rembrandt*  Contemporary  ChaJco- 
with  Schmidt  wus  John  George  IFillf,  who,  from  re-  K™phy, 
siding  chiefly  at  Paris,  has  been  treqiientJy  classed  ^— V— ^ 
nmoni^  the  French  Engravers.  Born  at  Konigsburg  j  q  ^Yin. 
A.  D*  171^,  he  originally  followec!  the  business  of  an  ar- 
mourer, and  came  to  Paris  in  1736,  where,  at  his  arrival, 
he  was  sr>  poor  as  to  be  glad  to  accept  some  miserable 
situation  at  a  watchmakers.  This,  however,  he  soon 
qnitled  for  his  ordinary  occtjpution  ot  a  gnnsmiih's* 
Bnt  his  passion  for  Engraving  was  not  to  be  restroined 
by  poverty  :  he  at  length  devoted  himself  wholly  to  the 
Art,  and  was  first  employed  by  Odienvre,  the  prinlseUer, 
to  engrave  portraits,  Schmidt,  with  whom  he  became 
fornierly  acquainted  at  Slrasburg  on  his  way  to  Paris, 
and  Hyacinthe  Rigaud,  the  great  portrait-painter,  who 
assisted  him  with  his  purse  and  aduce,  were  his  fast 
friends.  His  powers  of  graphic  rcpresentalion  were 
adapted  with  peculiar  skill  to  the  appropriate  texltire  of 
objects,  and  his  burin  has  been  most  htvppily  illustrative 
of  the  highly  finished  paintings  of  Douw,  Miens,Mel3tu, 
Nelcher,  and  Terburg.  These  talents,  together  with 
those  of  his  friend  Schmidt^  and  of  John  Martin  Preisler 
(Schmidt's  pupil)  of  Nuremburg,  rendered  Paris  at  one 
time  the  finest  graphic  School  in  Europe,  He  died  at 
Paris  in  1808.  His  instrnctions  and  example  produced 
several  excellent  followers.f 


♦  Of  Schmidt,  it  is  oliserrcd  by  Watelef,  that  hetiot  only  guided 
his  burin  wtth  nioji^ular  ease  and  grace,  hut  haadle^l  hi«  etching 
needle  also  with  all  the  lightness  and  iilayfulness  of  a  Castiglione 
or  a  Rembrandt.  No  artiitt  of  modern  date  has  approachr'd  nearer  to 
Rembranilt,  and  this  approximation  he  accumph»hed,  aays  M« 
Bartsch,  not  so  much  b^*  mean*  of  Rembrandt's  thickly  re|>eat^ 
strokes  of  the  dry  needle^  in  order  to  conceal  each  separate  stroke  of 
bin  poiot,  as  by  the  apparent  lUsurdiirr  under  which,  uuitin^i^  every 
style  of  handling,  he  hidfB  from  obviouHviiew  the  source  of  so  much 
spirited  and  tasteful  effect  .^  A  force  of  chiaroscuro  i*  thus  obtained 
superior  to  that  of  any  other  arli^^t  of  the  same  clasa.  His  worki 
coii!»iiit  of  two  hiimlrm  and  seventy-three  plates. 

f  Amonjjihe  distinguished  pupiU  of  Wille  w&s  Jacob  Schmutxtr, 
boru  at  Vien^na  a.  d.  1733,  He  belonged  to  a  family  of  En^^raven, 
His  two  unci e»,  Joseph  and  John  A%lam  Schmutzer^  together  with 
hi^  father  Amirew^  were  alt  more  or  Ices  ban  tilers  of  the  graving 
lool^  the  use  of  which  deicended  to  them  likewise  from  Iheir  parent^ 
the  son  of  a  General  in  the  Imperial  service.  The  General,  ruined 
by  the  vicissitudes  of  war,  left  that  son  m>  other  inheritance  tmt  the 
faculty  of  contriving  to  live.  The  heir  to  this  f-icnlly,  however, 
found  means  of  Bub^isteoce,  by  having  learned  1o  engrave  in  iron 
or  steel  the  ornamenlal  parts  of  locks,  swordit,  and  fire-anns.  To  the 
same  occupatioo  all  his  above'iiamed  pro|:^ny  were  roared,  nnd  to 
this  has  been  attributed  their  threat  tiictlity  as  burin ists.  Jacob 
Schmutxer,  at  bis  retuin  to  Vienna,  (he  dkd  there  in  1806,)  was 
appointed  a  Director  of  the  Aca^lemy  e^tublibbed  by  the  Eniiiress 
Maria  Theresa  in  that  Capdal,  Htre  he  superintended  the  educi^ 
tion  of  numerous  fttudents^  and  became  as  ^reat  in  his  native  me- 
tropolis as  WiUe  his  master  had  been  at  Paris*  Jacob  Schmutser^s 
free  yet  judicious  handling  and  iBrm  outline  wf<ll  suited  him  for  an 
Enj^ver  of  Rubens,  whose  works  he  chiefly  ftelected*  The  broad 
effects  of  chian^scurg  and  bold  tournure  of  the  figiires  characterising 
that  master  were  traasfuned  with  congenial  spirit  fioifi  the  can* 
vass  of  Rubens  to  the  copper^plate  of  Schmutzer.  Had  he  chosen 
Radelle,  whoso  noble  simplicity^  observes  M.  Bartsch,  his  mind 
w&f  tiot  formed  to  appreciate,  he  would  have  failed.  Another  emi 
ncnt  pupil  of  Wille  is  Johan  Got  thai  dt  Mulier,  born  a.  d.  1747  at 
Brrnhausen,  in  Ihe  Duchy  of  Wirtemburg.  The  Duke  became  hii 
patron,  and  sent  him  at  the  age  of  tw^ntydbree  lo  compiettj  bit 
studies  at  Paris,  where,  iu  1776,  he  was  admitted  a  member  of  the 
French  Academy.  He  returned  soon  after  to  Stutg^ard,  and  became 
Professor  of  Desjpn  in  the  Ducal  Academy  there.  He  diid  in  1814, 
His  works,  which  in  History  and  iu  Portrait  are  equally  admirable^ 
evince  excellent  drawing  and  distribution  of  chiarojiCUFO,  together 
with  the  neatest  execution  and  moftt  judicious  handling.  A  fult 
length  of  Louis  XVLof  France,  after  D>uples4is,  is  among  Ihe  most 
esteemed  and  perfect  of  his  portraits.  To  thi^  Ititt  of  modern  bu- 
rl uists  in  Germany  we  may  subjuin  from  the  jinlfitung  of  Ikl* 
Bartsch  the  name  of  another  pupil  of  Win«.  Sfhastum  Ignam 
Ktamher^  bam  at  ^uuisburg  in  1754,  He  tiiid  resided  and  ftud^ed 
5  L 
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(40.)  The  DirfCB  and  Flsmisii  masters  in  simple 
Chalcography  next  claim  and  deserve  attention.    Their 
perseverance  and  their  success  in  this  peculiar  depart- 
ment of  the  Art  place  them  among  the  best  exam- 
ples for   the  imitation  of  all  future  artisU.     But,  pro- 
bably, no  period  will  ever  again  occur  so  prolific  in  able 
bttrinisU  as  the  latter  half  of   the  XVIth  and   first 
half  of  the  XVI  Ith  Century.     Of  these  graphic  ge- 
nerations of  men,  the  Engravers  of  the  Low  Conntries 
are  unquestionably  among  the  ablest  and  most  nume- 
rous.     Leydcn,  Amsterdam,  Brussels,    Utrecht,  and 
Antwerp,  but  especially  the  last-mentioned  city,  poured 
forth  reams  of  copper-plate,  and   from  the  hands  of 
beautiful    contributors.     From    Lcyden  came  Lucas 
Jacobs^  the  father  ofFlemish  Art.  (Art.  29.  and  Painting, 
p.  480.)  and  longo  iemporU  intervaUo^John  Saenredam.* 
From  Amsterdam  and  Haerlem,  the  School  of  Henry 

at  Rome  a  considerable  time  before  hit  viiit  to  P«rif,  where  he 
became  a  member  of  the  Academy,  and  received  tlie  title  of  En- 
graver to  the  King.  He  wai  living  in  1806  at  Prtersburg.  Hii 
print  after  Polemberg,  Le  petit  6colier  de  Htieriem,  and  another  of 
the  **  Saviour/*  after  Stella,  would  do  honour  to  the  burin  of  WiUe 
himself. 

*  Lucai  Jacobs,  the  contemporary  of  Durer  and  of  Marc  Anto- 
Bio,  is  better  known  by  the  name  of  Lucas  van  Leyden,  the  city 
in  which  he  was  bom,  a.  d.  1494.  His  life,  like  Raffaelle's,  was 
short,  and  did  not  reach  forty,  but  like  that  of  Raflbelle  (who  was 
his  junior  by  eleven  years)  comprised  enou^^h  occupation  for  many 
livea.  The  Peintre  Uraveur  reconis  (vol.  viii.  p.  339.)  one  hundred 
and  seventy-four  pieces  of  this  master,  three  of  them  etchings,  and 
two  others  partly  etched  and  partly  completed  with  the  graver. 
Other  etchiofi^  by  some  inceiifiaf  in  the  style  of  Lucas  are  men- 
tioned. All  his  works  are  from  designs  of  his  own,  many  of  which 
are  icriptural  subjects,  commencing  with  a  scries  of  six  from  the 
creation  to  the  murder  of  Abet  Five  others  represent  the  History 
of  Joseph,  and  a  set  of  fourteen  the  History  and  Passion  of  our 
Lord.  A  repetition  of  the  latter  subject  in  a  series  of  nine 
prints  wat  designed  for  painting  on  glass.  According  to  Vasari, 
Albeit  Durer  was  so  mtich  struck  by  one  of  Lucas's  works,  that 
as  an  effort  in  competition  with  it  he  designed  and  engraved  the 
print  called  his  **  Horse  of  Death.**  Durer  cime  to  visit  his  com- 
petitor at  Leyden,  where,  in  token  of  their  mutual  esteem  and  amity, 
they  painted  each  other  on  the  same  canvass.  The  excessive  appli- 
cation of  Lucas  so  impaired  his  health,  that  for  the  last  six  3'ear8 
of  life  he  scarcely  left  his  bed,  and  his  mind,  which  in  his  early  days 
had  been  gay  and  cheerful,  lost  all  its  natural  tone,  and  was 
haunted  by  suspicions  of  poison.  So  that  this  declining  period 
was  a  mt>lanchuly  contrast  to  former  gaiety,  when  in  a  handsome 
vessel  of  hia  own  he  roaile  a  voyage  to  the  Ketherlandiv,  and  feasted 
all  the  Flemivh  painters,  with  his  friend  John  de  Mubuse,  attired 
in  cloth  of  geld,  at  their  head,  on  four  magnificent  occasions,  at 
Middlftburg.  at  Ohent,  at  Mecklin,  and  at  Antwerp,  expending 
sixty  florins  for  each  repast. 

From  the  burin  o{Johm  Saenredam,  born  at  Ley  don,  about  A.  d. 
1570,  a  catalogue  is  given  in  the  Printre  Graveur  (voL  iii.  p.  219.) 
of  one  hundred  and  twenty-three  pieces,  of  which  only  twelve  are 
after  his  own  designs,  and  the  re»t  after  P.  Veronese,  M.  A.  Cara- 
vaggio.  Abr.  Blocmaert,  Lucas  van  Leyden,  &c.  He  was  a  pupil 
of  Henry  Ooltxius  hereafter  mentioned. 

f  Henry  Goltz  or  Guitziut  was  bom  a.  d.  I.'i58,  at  Mulbrecht  in 
the  Ducliy  of  Julien.  On  his  return  from  Italy,  where  he  studied 
and  engraved  under  some  of  the  best  early  masters,  he  settled  in 
the  neighlHJiirhood  of  Amsterdam  at  Haerlem.  At  the  acfe  of  forty- 
two  he  commenced  Painting.  (P%iNTwa,  p.  481.)  His  family 
had  already  become  illustrious  in  the  person  of  Hubert,  the  learned 
antiquary,  entitled  Painter  and  Historian  to  Philip  II.  of  Spain, 
and  no  inconsiilerable  Engraver.  But  Henry,  though  not  equally 
profound,  was  an  artist  of  more  genius  than  Hubert.  His  ambi- 
tion  was  to  attain  the  "sublime"  by  the  study  of  Michael  Angelo 
and  Raifaelle.  He  was.  however,  betrayed,  like  other  imitators  of 
Angelo,  into  the  '' bomboitiar  But  he  was  a  perfect  master  of 
anatomy :  he  drew  the  extremities  of  the  figure  with  irreproachable 
precision,  and  his  burin,  notwithstandinj?  the  affectation  wo  allude 
to,  charms  every  eye  by  the  beauty  and  freedom  of  its  execution. 
He  had  sufficient  command  of  this  instrument  to  be  able,  by  the 
labour  of  a  few  months  in  1593  and  159-1,  to  complete  six  pieces  in 
wch  perfect  imitation  of  the  old  masters,  I>urer,  Lucas  van  Ley- 
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den,  &c.  (hence  called  hia  eiwfer^eget,)  that  h» pnitd  Mi  cewi^Thtl 
tcrfeiUfor  fOOMtinMas  original%aBd  enjoyed  mvmr  9^mwmx^  elo^l 
aigoal  triumph  ow  lueh  viituoai  eC  hit  tune  aa  wen  loud  la  pre*  im^ 
claiming  the  universal  degeneracy  of  the  Art»  and  accuaed  him  aad  VW 
otheri  of  introducing  a  new  style  of  Engraving,  only  through  iaap  C 
ability  to  match  the  old.  If.  fiaitich  enumerate!  two  hundred  aad 
twenty-^ve  eepper-platea  engrafed  by  Henry  Goltsina  from  bin  own 
deeigna,  aad  icventy^eeven  from  daeigna  \y  othera.  Hia  pupik 
Smmrahm  (for  whom  see  laat  Note)  and  Mmikmm  eomcthBet  re- 
sembled him  so  closely  that  it  is  difficult  to  asai|pa  each  hia  doe. 
By  Jamet  MiUiam,  who  was  the  lonin-law  aa  wdl  ee  popil  if 
Golttius,  we  have  on  record  three  hundred  aad  fifteen  platen  Of 
these  about  two  hundred  and  forty  are  apoken  of  as  bcinf  cettatalf 
hit:  the  remainder  (among  which  axe  four  a  PttmJkg'U)  heeve  btoa 
attributed  to  him,  or  had  been  engraved  under  lue  direcCieoiu 
(Peintrt  Oravtur,  vol.  iii.  p.  193.)  Another  acbolar  of  Heniy 
Goltiius  was  JoJm  Mulkr^  bom  at  Amsterdam  about  a.  »  1571,  la 
whom  are  assigned  eighty-aeven  piecei.  (Arf.  p.  265.)  HeM 
the  art  of  ecooomiaing  the  strokes  of  his  grawer  ao  aa  aaldoailoaBBri 
two  courses  of  linea.  On  eti  itonni,  says  M.  L'Kveque,dr  aer  am 
^le  •dreue  ii  Migt  aae  miwte  taiOt  k  Ui  wervir  de  prmien  m  dr 

teemde,  pour  rtndre  wtfgurc  entifre,    H/kii  #rd» • 

d'Miiff  Irmtteme  taiile,  et  eeqm  n'ni  jammU  fsse  « 

de  pern  ^itendme  H  pt'U  a  timhi  Hcri/kr.    Jvec  eeiU  i 

tmie  on  m  iui  peul  reprocker  m  atoaoloiiie  daiu  frgri  g^ahml^  m  sm* 

formitf  dam  la  manmnre.    {Encfclopidie  MithotHqm^f^  Btma  Jbtt^ 

{).  370.)  Herman  Mazier,  a  supposed  relation  of  thia  artist,  wss 
ikewise  hb  fellow-ftiident,  partakmg  more  of  tbe  labonfcd  stybif 
that  period  of  Flemish  Art,  but  with  a  tolerably  coned  outline.  Vn 
engraved  several  platea  at  Antwerp  in  conjunctioa  with  Canthoa 
Cort  (Art.  37.)  for  Jerome  Cock,  and  also  m  conjunctieo  with  tka 
Galles,  the  Sadelers,  and  others,  several  lubjccta  from  the  BiUe  ate 
John  Stnidan,  Bfartin  de  Voi,  and  other  masfere.  Among  the  £§- 
Ofdes  of  Goltshis  we  must  not  omit  Jmmet  de  GAryis,  (caUed  At 
elder,  to  diaiinguish  him  from  an  Enjfpraver  of  tbe  eame  name,}  baa 
at  Antwerp  in  1 565.  His  prints,  which  ahow  great  command  of  thi 
graver,  are  in  high  esteem. 

Amsterdam  gave  birth  to  three  brothen  of  tbe  family  of  IFivir 
or  Wierinr,  all  of  them  deaigners  and  Engravere.  ./oAa,  the  eUM, 
bom  in  1550,  must  have  formed  his  style  upon  that  of  Albeit  Dma, 
whose  works  he  studied  and  followed  with  tbe  eexrile  minutcnm 
of  the  moht  implicit  copyist.  He  engraved  alao  firom  his  own  de- 
aigns,  which  betray  poverty  of  invention.  But  hie  printa  arenmjk 
•ought  by  the  cunous :  his  execution  is  neat  and  fiuished ;  aad  Isf 
drawing  generally  corect.  Jerome,  the  next  brother,  bora  a.  b. 
1552,  was  probably  tbe  pupil  of  John,  whose  prints  would  not  be 
known  from  Jerome's  but  for  the  Engraver'a  mark.  The  use 
neatness,  the  same  quaintneas,  the  same  undeviating  formality,  vil 
be  seen  in  both.  The  youngest  brother  Ant  homy,  hotn  about  two 
years  after  Jerome,  executed  some  small  platea  in  tbe  atyke  of  bii 
brothers ;  but  his  larger  productiuns  show  greater  frevdom  aodmoie 
facility.  The  subjects  for  Kngraving  undertaken  by  the  ihne 
Wierinxes,  who  frequently  worked  in  conjunction,  are  in  the  dcfszt- 
ments  both  of  Portrait  and  of  Histo^. 

Comeliut  Fistcher  was  bom  at  Haerlem  about  1610.  Bisis- 
structor  in  Kngraving  was  P^ter  Sovtman  of  the  same  birth-plscei 
bom  about  the  year  1 590,  a  Dutch  painter,  and  pupil  of  Rubea^ 
Visscher,  however,  rejected  the  style  of  his  master  Soutman,  and 
adopted  one  for  himself,  in  which  he  became  unrivalled.  Besides 
tasteful  and  correct  drawing,  his  workg,  especially  thoae  from  hif 
own  designs,  are  replete  with  originality  and  inventiye  eemun.  In 
his  plates,  indeed,  after  designs  of  the  Italian  and  Flemtah  marten, 
and  in  ]iarticular  after  Rubens,  he  is  confeaseilly  inferior  to  the 
brilliant  triumvirate,  consisting  of  Vorsterman,  Bolswert,  and  Pra- 
tiusw  No  artist,  we  may  here  add,  has  ever  surpassed  Visscher  m 
the  talent  of  harmonising  the  operations  of  the  graver  with  that  of 
the  point  to  which  he  occasionally  resorted.  His  ytniuger  brother 
Jan  or  John,  who  flourished  about  a.  d.  1650,  adopted  the  pciat 
more  frequently.  He  also  was  an  admirable  artist,  though  without 
the  extensive  talent  of  Cornelius,  and  sometimes  without  accuite 
delineation  of  the  figure.  Comeliut  van  Delen  of  Antwerp,  an  En- 
graver in  Uihtory  and  Portrait,  is  mentioned  aa  a  diedple  of  Cor^ 
nelius  Visscher.  But  a  much  more  eminent  Dutch  artist  of  the 
Schools  of  the  Visschers  was  Abraham  BlootHim^y  bom  at  Amstw- 
dam  in  1634.  He  lived  for  two  or  three  years  m  England.  His 
chief  works,  however,  are  not  from  the  graver  only,  hut  are  either 
etchings  or  in  menotinto.    (Art.  61.) 

Besides  Cornelius  Visscher,  there  was  another  scholar  of  Soat- 
man  also  among  the  ablest  burinitfs  of  that  day,  namely,  JontM 


Dgraving.  fiimily  of  Be  Pojwc,  and  Cornelim  BloemaerL^     From 

vs<^^  Bnissels  the  Sadrlert,^  and  from  Antwerp  their  scholars, 
locmaert,  From  Antwerp  also  came  De  Ghfyn,  a  fellow-student 
id  Famiiy  i^  ^^  School   of  Golt^ias,   with   Saeuredam»  already 

De  Pasae*  

leGalks,  ^     '        "         '      "^" 

e  Vaiter-  Snyderhorff  boin  it  leydwi  a.  i>.  1600,  He  pursued  the  style 
in*,  tho  which  hit  majter  had  adoptccl,  but  with  a  delicacy  and  fiiiiih  peco- 
)1flwert9,  Uarly  his  own^  Tb^ther  with  great  neatntin  he  combioed  great 
tul  Foiy  [oTc@  of  colour,  And  to  repeat  the  etdogium  of  Stnitf,  he  hannoniied 
IS  and  the  light  with  the  shadows  bo  as  to  produce  a  fine  clTect  Strutt 
Heis.  complains,  howcfcr,  that  hi»  drawing  of  the  figure  is  somctimea 

faulty,  and  M.  Bartsch,  that  his  hatidUng  is  uot  always  clean,  hut 
the  latter  critic  distingiuihes  him  for  extraordinary  warmth,  truth, 
and  power  of  ezprewioa* 

♦  The  family  of  Dt  Pa»»e  has  given  celebrity  to  Ufrecht  their 
native  cily*  Crapin  de  Patsc  the  eld er»  horn  there  about  a.  d,  1560, 
is  said  to  have  kumed  Engraving  from  OirJt  (Theodore)  van  Cuem- 
keri  of  AmsterdAin,  the  latlructor  of  Hmry  GoUiiua,  but  more 
celebrated  as  a  controversialiflt  thda  as  an  Engraver.  Like  Ciiern* 
hert,  De  Paat»e  wo^  a  man  of  lettvr»j  but  was  far  Ix'yond  him  both 
us  an  artist  and  as  a  patron  of  Art.  He  puWished  ut  his  own  ex- 
p«_^nso  Hi>lland*s  Horoiofjia^  and  in  hi«  latter  days  a  Drawing-book 
of  his  nwn  for  the  advancement  of  students,  printed  in  Itatian, 
French^  and  Dutch,  at  Ambterdam,  in  1643,  aft«r  hi*  return  from 
^gland.  This  AVork,  entitSed  DHta  Luce  Jrl  Dtpin^ere  t  Drti~ 
gnarf,  is  prefaced  wiih  somo  accotmt  of  his  life  and  slucliea,  and 
mealion^  Rubens,  Blomaertj  and  olher  distinguished  contcnuiora- 
rie*,  as  his  friends  and  oncourageTS.  It  contains  the  experience  of 
more  than  seventy  yeon  pa&sed  from  earliest  youih  iu  assiduous 
CuUtvation  of  the  Art  ^  treats  of  Geometry  and  Per^prctive  ;  of  the 
|m>portiuDs  of  the  hiiinjin  figure  ;  of  studying  tjy  lamplight  j  of  ad- 
justing the  lay  figure  for  dr^periea ;  and  uf  comparative  anatomy 
for  drawing  quar'ru|Heds,  thirds,  and  fishes.  The  prints  of  this  artist, 
which  are  very  numerous,  possirss  clear,  neat,  nnd  uriginal  execution, 
and  his  drawing  is  correct,  but  somelimes  formal,  and  sometimes 
lending  lo  the  bidky  forms  of  RubeuKi.  Hii»  portraits  have  great 
merit,  aod,  together  with  those  by  hi»  three  sunsi  Critpin,  IVtlitam^ 
and  Simtm^  as  well  as  by  his  daughter  Mo^datm^  are  interesting  to 
us  not  only  at  works  of  Art,  but  in  their  coiinpct;on  with  an  im- 
portaut  era  in  European^  and  particularly  English  History.  Wil- 
liam, bom  at  Utrecht  about  1500^  and  Sjmon^  the  youoge&t  son, 
were  the  roost  remarkable  of  the  fuiir.  M^^gdaleu  do  Passe  en- 
graved after  Hliheimer,  iu  imitation  of  (but  in  a  »t)le  inferiar  to) 
Count  Goudt. 

This  distinguished  gentleman  and  artist  of  Utrecht,  and  of  a 
nohle  family  of  Hollaud,  Htartf  Count  tU  Goudt^  was  twm  in  1685, 
Uc  went  i^arly  to  Rome  to  study  in  the  Academy,  where  he  b<>- 
camie  the  associate  and  friend  of  the  celebrated  but  unfortunate 
Painter  Ehkrimerj  by  whose  inBtructious  he  profited,  and  whose 
pictures  he  lilierally  purchased.  He  thus  euji>yed  the  twofold  gra- 
tification of  relieving  his  preceptor  from  indigfuce,  and  of  obtaining 
those  originals  after  which  he  employed  his  burin,  atid  has  »o  hap- 
pily imitated  the  delicacy  and  pt'culiar  finiiih  of  his  indujitrious 
and  ingenious  master.  The  stjle  of  Goudt  was  quite  his  own, 
but  was  perhaps  the  best  possible  fur  expresaing  the  remarkable 
chiaroicuro  of  Elshcimer,  It  v&x  not  by  the  usunl  motle  of  deep- 
erning  autl  strengthening  the  stroki^,  but  by  delicately  crossing 
and  recrossing  them  ia  the  stiadows  that  he  accomplished  his 
piupose. 

Another  native  of  Utrecht  was  Comelatt  BhemmrU  bora  there  in 
1631,  who  died  at  Rome  in  IGSO.  He  belonged  to  a  family  of 
attista,  Jhrakam^  his  father,  a  puintffr  of  eminence  as  a  colourist, 
and  whose  prints  in  chiaro:<>ciiro,  by  the  joint  use  of  wood  blocks 
and  copper-plates,  (last  Note  to  Art,  12.)  we  shall  have  occasion  to 
mentliin,  had  four  &ous  all  of  them  Engravers,  But  Contfltus^  the 
joungeat,  was  the  only  divtiuguitihed  burini.st  among  them.  Tho 
floCbiesa  of  his  transitions  from  light  to  shadow,  together  with  the 
truth  and  beauty  of  his  aerial  perspective,  by  which  h«  suited  hts 
tints  in  delicate  gradation  and  infinite  variety  to  the  difltrrent  dis- 
tances of  any  required  representation,,  have  m^ver  lieen  exceeded. 
Before  hii  time  harmony  waft  of  sen  diisregarded  j  1li)i!;hls  were  left  indis- 
criminately deorj  and  in  general  a  patched  and  spotty  ofliect  woa 
the  natural  consequence.  But  Bloemaert  reformed  these  errors, 
and  may  be  regarded  aa  the  founder  of  that  style  which  was  after- 
ward! to  distinguish  the  great  marten  of  the  French  &hoot,  Audran, 
Baudel,  Picart,  and  Poilly,  M.  Bartsch  complains  of  Bloemaert 
that  a  general  weakness  of  effect  exi«ln  in  his  Engravings,  from  the 
absence  of  [x>werful  shadows,  a  deficiency  which  is  most  observable 
in  his  draperies,  and  which  arises  from  a  samenesain  the  direction  of 
hia  hatchingt  throughout  the  work.  He  say*  of  him,  however,  that 
ttlthoii^h  hi*  buna  is  generally  somewhat  coldj  yet  in  worki 
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named  ;  and  from  Antvrerp  the  GaileM,  the  Voitiermaru%     Chak»^ 
the  BoUwcrU^  together  with  Paul  Pontius,  and  n  host  of    graphy. 

pupils, J  ^^  y  r^^ 

any  able  colotirist,  he  was  quite  competent  to  produce  autficknl 
warmth  of  effect,  such  as  we  see  exem]>lified  in  the  mo^t  celebrated 
of  liiH  plutes,  "  The  Raising  of  Tab  it  ha,"'  after  Guercino.  Among  the 
pupils,  followers,  and  aisociates  in  Art  of  Cornelius  Bioemaert  were 
TAm^dttrt  Mat  ham,  ton  of  Jamei  mentioned  in  our  lost  Note,  Mt- 
ckael  Naiatiif  Rf^nitr  de  Ptrtyn^  and  others.  These  engraved  to- 
gether at  Rome  the  Statues  of  the  Giustiniaui  Gallery.  A  Flemish 
pupil  of  Bloemaert,  and  also  of  Spierre,  (for  whom  see  the  French 
School;  Art*  41.)  was  Pffer  Churt,  boru  at  Antwerp  in  1606,  On 
his  return  to  settle  in  his  native  city  he  engraved  many  subjectt  iu 
the  style  of  (but  unequal  to)  Pontius.  His  example  was  followed 
by  Atbtrt  his  nephew. 

f  The  progenitor  of  this  family  was  aa  ornamental  workman  at 
Bru&selSf  who  engraved  steel  and  iron  Ici  be  afterwar^ls  iuUid  with 
gold  or  siiveT.  His  sons,  J^hm  and  Rnphart  Stideier^  born  at  Brus- 
sels in  1550  and  1655,  were  brought  up  to  their  father*tt  busincsi, 
and  their  mechanictd  education  may  Account  fur  the  aui&ecoui 
plates  which  their  faciUly  of  handling  enabled  thorn  to  execute : 
although  John,  the  elder  son^  was  nearly  twenty  years  of  age 
before  he  commenced  Engraving  on  copper  The  success  of  John 
induced  Raphael  to  become  his  pupilj  and  the  two  bruthers  travel- 
led thnmgh  Germany  together  for  improvement,  and  to  Venice, 
wherv  they  settled,  and  where  they  died.  Their  drawing  of  tho 
human  figure  is  generally  correct,  and  the  extremities  are  care- 
fully marked.  The  expression  of  John's  heads  hat  been  much 
admired. 

It  is  Effidiita  Sttdeler,  however,  a  nephew  of  the  foregoing,  bom 
at  Antwerp  in  1570,  tliat  ranks  among  the  best  of  Flemish  burinist*. 
After  Iwing  well  grounded  in  tlie  principles  of  Design,  he  acquired, 
with  the  assistance  of  his  abi>ve-namt'd  relatives,  such  command 
of  the  graver  as  even  to  surpass  his  instructors.  His  execution  is 
remarked  to  be  as  dexterous  and  happy  in  works  requiring  the 
utmost  neatness  and  delicacy  as  in  others  that  demand  strengtli 
aud  boldnetiM.  Portrait^  Land^cap«,  and  History  exercised  aUernalcly 
the  powers  of  this  gifkd  and  inexhnui^tible  artist.  Some  plates 
are  from  his  own  designs,  which  are  highly  valued,  especially  hie 
portrait*.  The  Emperor  Rwlolph  IL  invited  him  to  Prague,  where 
he  rt?ceived  tho  substantiul  honour  of  a  j^ension,  and  enjoyed  tho 
favour  i>f  the  two  succeeding  monarchs,  Matthias  and  Ferdinand  If., 
oud  where  he  died  in  1629.  Pttrr  FurmuSf  resident  at  Antwerp, 
a  contemporary  of  the  Galles  and  Sadelers,  and  who  furnished  them 
with  several  designs,  may  here  be  noticed. 

J  rhiitp  Gti/ff^  native  of  Haerlem,  born  a.  a.  1537,  settled  at  Aat- 
werp,  and  with  his  sons  Theodore  and  C»me/iUM  liecame  eminent  in 
Engraving  j  but  particularly  Cornelius  The  latter  greatly  surpa^ised 
his  father  and  brother,  and  had  acquired  at  Rome,  wh«re  he  resided 
severoJ  years,  admirable  correctness  of  design^  united  to  freedom 
and  facility  of  execution.  At  Antwerp  he  finaUy  settled  and  car- 
ried on  tlie  business  of  a  printjeller.  His  son,  called  Corne/iui  tkc 
youngrTf  born  4.  d.  1600,  does  not  appear  to  have  had  the  adirantagB 
of  studying  in  U.ily,  which  may  account  for  an  inferior  cWgrea 
of  correctness  iu  his  drawing  to  that  of  his  father  and  uncle. 
His  portraits,  chiefly  from  V^andyke,  are  among  the  best  of  his 
works. 

Lucas  yontemmnHt  bom  at  Antwerp  a.d,  1580,  studied  painting 
in  tilt!  great  School  of  Rubens,  by  who««  advice  be  exchanged  the 
palette  for  the  graving  tool.  Among  the  several  able  artists  who 
profiled  by  the  assistance  of  that  judicious  preceptor,  no  Engraver 
was  n\0Ti£  successful  than  Vorstermono.  A  print  in  his  hands  be- 
came a  picture,  for  he  wjvs  more  attentive  lo  general  effect  a^d 
intelligent  discrimination  of  objects  than  to  neatness  and  regularity 
of  execution.  At  the  same  time  he  g;:ided  his  burin  with  the  hap- 
piest facility  |  his  outlines  are  [lerfect^  his  heads  full  of  expression  ; 
and  his  gr.tphic  transcripts  of  Rubens  are  faithful,  spirited,  and 
worthy  of  his  roaster.  He  was  called  the  eider  Voretermann,  to 
distinguish  him  from  another  Lttcan,  his  son,  who,  with  all  tho 
benefit  of  paternal  instruction,  never  ro*e  above  mediocrity. 

Two  brothvrs,  named  Holtweri  or  Boftuerd,  from  tho  place  of 
their  nativity  in  Friesland,  were  contemporanes  of  the  eldrr  Lucas, 
and  removed  to  settle  at  Antwerp  as  ftrinliellersand  Engravers,  jidam 
Boettmi  a  BoUwerty  born  about  1589,  is  remarkable  tor  the  finish 
and  fullness  of  colour  with  which  he  eni^raved  from  Bubeoi. 
Sckeliiut  a  Boisu^rriy  however,  the  other  brother,  (atniut  tix  yiatt 
youngfr,)  was  decidedly  superior.  He  wa*  the  intimate  friend  of 
Rubens,  who  not  unfrequently  retouched  his  proo&j  in  the  progroa 
of  an  Engraving,,  with  chalk  or  with  pencil. 

Pami  Pvnttitif  or  du  P^tnt,  another  artist  who  engraved  under  tht 
luperinteoding  eye  of  Rubens,  was  bora  at  Antwerp  about  a.  is 
5l2 
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Comeliui  VermeuUn^  is  placed  by  M.  Bartsch,  {Atdd- 
tung,  Sfc  vol.  I.  p.  187.)  perhaps  from  the  circumstance 
of  his  having  worked  for  French  booksellers,  or  of  having 
lived  some  time  in  France,  among  the  French  En- 
gravers ;  but  he  resided  principally  in  his  native  city 
Antwerp,  where  he  died  a.  d.  1702,  at  the  age  of  fifly- 
eight  His  portraits  are  much  admired,  and  some  of 
them  engraveid  for  Isaac  Larrey*s  HiUory  of  England^ 
4to.  1697,  have  given  its  chief  value  to  that  book ;  but 
in  historical  compositions,  from  his  defective  drawing  of 
the  figrure,  he  was  not  successful.  M.  Bartsch  concludes 
his  list  of  modem  burinists  of  Holland  {Ihid.  vol.  i. 
p.  182.)  with  the  name  of  Jacob,  son  of  Arnold  HoU' 
broken^  a  Painter  and  Biographer  of  Dutch  artists. 
Jacob  was  born  at  Dort  a.  d.  1698,  and  died  there  in 
1780.  His  instructor  in  the  Chalcographic  Art  is  not 
known  ;  but  he  probably  was  most  indebted  to  his  own 
genius.  He  evidently  studied  Edelinck  and  Duvet  and 
the  French  School.  (Art.  41.)  He  is  considered  not 
inferior  in  delicacy  to  Duvet,  and  sometimes  exceeds 
him  in  boldness  of  handling  and  strenn^th  of  colour. 
The  glossiness  and  lightness  with  which  in  his  portraits 
he  represents  the  human  hair  are  inimitable ;  and  by 
introducing  rough  lines  among  his  draperies  and  acces- 
sories in  bold  contrast  with  the  delicate  tints  of  his  car- 
nations, "  he  produces,"  says  M.  Bartsch,  *'  a  most 
artist  like  effect:*'  in  proof  of  which  we  are  referred  to 
the  •*'  Four  Burgomasters  of  Amsterdam,"  afler  J.  Wan- 
delaar.* 

The  reader  will  perceive  that  our  limits  imperatively 
oblige  us  to  pass  over  numerous  minor  artists,  since  we 
have  been  compelled  to  refer  him  for  a  short  account 
of  even  the  highest  class  to  our  Notes,  in  which  the  small- 
ness  of  the  type  enables  us  to  comprise  a  few  remarks 
on  each  within  a  smaller  portion  of  our  pages. 

(41.)  In  France,  the  early  period  of  this  Art  is  clouded, 
as  might  be  supposed,  with  uncertainty  and  barbarism. 


1 596.  He  was  the  pupil  of  Lucai  Vorstermann  the  elder,  but  de- 
rived his  chief  improvement  from  their  common  friend  and  instruc- 
tor. His  hand,  indeed,  seems  to  have  obeyed  no  other  mind  but 
that  of  Rubens ;  and  his  portraits,  after  Vandyke,  are  no  less  esti- 
mable. 

In  the  abore  triumvirate,  as  it  is  sometimes  called,  of  the  Flemish 
School,  the  peculiar  excellence  of  Pontius  has  been  pronounced  to 
consist  in  pictorial  force  and  {^neral  effect :  that  of  Scheltius  a 
Bolswert  in  facility  and  expression  :  that  of  Vorstermann  in  deli- 
cacy and  variety.  Some  Flemish  followers  and  pupils,  of  Pontius 
may  here  be  mentioned.  Nichoiat  Lavtrert,  a  historical  and 
TOrtrait  Kngraver,  was  bom  at  Leuze  near  Toumay  about  a.  d.  1620. 
He  studied  at  Antwerp,  and  has  engraved  afler  various  masters, 
but  his  best  prints  are  after  Rubens,  in  the  style  of  Paul  Pontius, 
whose  manner  he  successfully  followed,  but  followed  of  course  at 
some  distance  behind  his  master.  Nickoia*  Ryckman^  born  also 
about  A.  D.  1620  at  Antwerp,  adhered  to  the  same  School  with  a 
neat  but  formal  and  stiff  burin,  and  in  general  an  incorrect  outline. 
Conrad  Lauwert  executed  in  the  same  style  as  his  above-named 
brother  Nicholas,  but  not  so  successfully,  several  plates  after  the 
Flemish  masters.  Alexander  Foety  born  1613  at  Antwerp,  is  ano- 
ther supposed  pupil  of  Pontius,  but  drew  incorrectly.  Matthew 
Borrekent^  born  about  a.  d.  1615  in  the  same  city,  also  imitated 
Pontius,  but  not  successfully.  He  was  much  employed  by  print- 
•ellers  in  copying  the  plates  of  eminent  Engravers. 

*  The  Catalogue  of  an  Amateur ^  to  which  we  have  frequently 
referred,  observes,  concerning  the  great  Work  of  Houbraken,  entitled 
Pbrtraiit  oflituitriout  Men,  that  the  ornaments  which  surround 
the  portraits  were  designed,  as  well  at  chiefly  engraved,  by  Grave- 
lot  ;  and  adds  a  belief  that  the  greater  part  of  the  portraits,  at 
well  as  their  accessories,  were  sent  by  Knapton  to  Houbraken  in  a 
yery  forward  state,  the  work  of  Oravelot.  This  b  the  case,  for 
instance,  with  the  beautiful  plate  of  Anne  Boleyn,  which  the 
writer  (« the  Amateur")  himself  possesses  in  different  states.  The 
first,  though  very  forward|  hat  none  of  the  work  of  Houbrakexu  \ 


We  haye  already  noticed  the  earliest  attempts  in  that    c 
Country  at  Xylography,   which  probably   were   made    ff 
by  German  emigrauta  or  aettlers.    (Art  29.  and  Note  ^* 
(W.)  at  the  end  of  Engravino.)    The  same  may  be 
said  of  early  prints  in  France  from  metal  and  copper- 
plate, some  of  which,  such  as  the  plates  for  a  book  pub- 
lished at  Lyons,  a.  d.  1488,  An  Emigration  freyond  Sea 
to  the  Holy  Land,  (compiled  from  the  Itinerary  of  Ber- 
nard de  Breydenbach,)  are  copied  on  metal  from  the 
wood-cuts  of  tlie  original  Work.    Tlie  original  had  ap- 
peared some  years  before  at  Ments.* 

The  first  Frenchman  whom  we  can  positively  name  in  Dm 
the  French  School  of  Chalcography  is  Jean  Duvet,  called  jj^ 
the  Mailer  oflhe  Unicorn,  not  from  the  cipher  he  used,  ""^ 
but  from  his  frequent  introduction  of  a  unicorn  into  his 
designs.     He  was  a  goldsmith,  bom  a.  d.  1485  at  Lan* 
gres,  who  continued  to  exercise  his  graver^  as  appeafs 
from  his  dates,  till  he  attained  the  oge  of  sevent^-oioe. 
His  style,  however,  did  not  require  (accordin(^  to  M, 
Bartsch,  who  describes  forty-five  pieces)  a  stroager  eye- 
sight than  was  compatible  with  that  advanced  termQC\\Se. 

Our  next  names,  with  which  we  proceed  to  fillupV^IWUii 
following  century,  zxeEtienne  deLaulne,  NoeiGarwuf,^^ 
Solomon  Bernard,  Voeiriot,  Boivin^  and  Philippe  Tkh  y,^ 
mauin.'f  Tlie  la&t  of  these  was  the  instructor  at  Rome  Bora 
of  Jaques  Callot,  whose  judicious  combinatioa  of  the  P. Ik 
point  with  the  graver  we  shall  hereafler  notice.  ""* 

Leonard  Gat///i>r,  or  Gaiter,  who   flourished  sboutLfia 
A.  D.  1610,  imitated  Crispin  de  Passe  and  the  Wierinxet. 
(Art.  40.)     His  designs  were  chiefly  his  own,  but  be 
sometimes  engraved  after  Raffiielle  and   others.     Hb 
burin  has  the  fault  of  stiffness,  but  the  precision  and  the 
neatness  are  not  less  remarkable  than   the  surprising 
number  of  his  works,  amounting  in  the  collection  of  the 
Abbd  de  Marolles  to  upwards  of  eight  hundred.  The  name 
oTAvdran  is  also  famous  in  the  annals  of  French  Chal-cWi 
cography.     We  do  not  here  mean  to   include  Girard,  Ckn 
who  claims  a  place  hereafler  as  uniting  the  point  with^"^ 

*  The  plates  only  differ  from  their  wooden  original  in  beiaf^ 
more  incorrectly  drawn,  and  in  the  addition  of  some  vesatb  aud 
fi^rei  to  the  respective  views  of  Oriental  ports  and  citieii  described. 
The  execution  is  neat  but  barbarously  stiff' and  hard. 

f  Etirnne  de  Lauine  was  bom  at  Orleans  in  1 520,  and  died  ia 
1 595  at  Strasburfi^,  where  he  is  supposed  to  have  learned  the  Aii, 
but  from  what  instructor  is  not  known.  His  plates,  amounting  t» 
three  hundred  and  ninety,  are  chiefly  from  his  own  desi^s.  Some 
are  very  excellent  copies  from  Mare  Antonio.  His  designs  arc  often 
well  imagined,  but  his  drawing  of  the  figure  is  defective,  and  his 
chiaroscuro,  like  that  of  his  contemporaries,  almost  nothing.  Su 
or  Noel  Gamier,  already  noticed  as  an  Engraver  on  wood,  (Art.  29.) 
was  born  about  1520.  He  has  been  taXlA,  without  any  authority, 
the  first  introducer  of  the  burin  into  France.  He  wsls  probably  a 
goldsmith,  and  has  engraved  in  the  rudest  style  possible  forty-eight 
plates,  representing  Arts,  Sciences,  and  Trades ;  together  with  some 
grotesque  ornaments,  and  an  alphabet  of  capital  Tetters,  eleven  of 
which  we  find  accurately  described  in  the  Catalog  me  of  an  Ammiemr* 
Solomon  Bernard^  called  le  petit  Bernard,  from  the  small  siaeof  his 
works,  was  a  native  of  Lyons,  and  contemporary  with  the  preceding 
artist.  He  was  a  pupil  of  Jean  Cousin,  a  father  of  the  French 
School,  (see  Paintino,  p.  490.)  and  he  transferred  hoth  to  wood 
and  to  copper  many  tasteful  designs,  which  show  much  improve- 
ment in  the  Art. 

Pierre  Foeiriot,  or  Woeiriot,  was  another  goldsmith,  bom  in  I52S, 
whom  we  have  alto  named  among  our  Xylographevs.  (Art  29. 
pu  791.)  His  works  on  copper  are  not  difcieditable  for  that  period. 
The  copper-ptlates  of  his  contemporary,  Ren6  Boivim,  who  likewise 
divided  his  time  between  wood  and  metal,  have  been  remarked  to 
bear  some  small  resemblance  in  their  style  to  Cornelius  Cort,  (Art. 
36.)  of  whom  PhUippe  ThcmoMtim,  bom  at  Ttoyes  in  Chsmnpagnc^ 
A.  D.  1536,  was  a  disciple,  and  engraved  at  least  two  hundred  plates. 
The  style  of  Thomassm  is  monouneed  by  Stnitt  to  be  clear  and 
finD,  Irat  itiff'and  maimered,  and  with  a  total  absence  of  effect 
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graving,  the  burin,  but  we  must  notice  Ciajtdt  his  fatlier,  and 
^v**^  Charles  his  uncle,  from  each  of  whom  he  received 
mslructiou,  and  who,  as  bnrinists,'  emulaledthe  style  of 
Cornelius  Bloemaert.  (Art.  40.)  Pierre  Lomhart^  the 
Davids,  and  Mivhd  Lasne  are  of  this  period.f  Jacques 
Bh/idt:aift  of  later  date,  engraved,  in  conjunction  with 
Bloemaert,  Spierre,  Clouet,  &c,t  a  series  of  plates  from 
the  Pictures  by  Pietro  da  Cortona  iu  the  Palazzo  Pilti 
at  Florence.  The  Prints  of  Blontleau  are  cold  aud  sil- 
very, and  without  much  efifect.  His  drawing  too  was 
kHufe.  defective,  Charlea  de  la  Haye^  v;ho  assisted  m  llie  same 
Work,  was  a  better  draughtsman  but  a  worse  burinist, 

Ttie  XVIlth  Ceutnry  was  prolihc  in  French  hurinists 
of  the  highest  ebss.  Mdhm  and  the  lamily  of  Dc 
PoillyX  were  followed,  the  former  by  NanlfUil,  Froine, 


nily  of 
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♦  Chartrt  Autirnn,  born  at  Vans  in  1594,  was  the  )*oungcr 
and  mure  eminent  of  the  brothers.  He  stuilied  at  Rome,  anil 
■evnis  lo  have  bei'ti  inclined  to  ailop*  ihu  manner  of  Lucas 
KiUan  and  the  Saddlers.  (Att  39,  40.)  The  Abb6  Maroll&i,  who 
|pv«i  him  high  praise,  ai»cribes  to  him  one  hundn^d  ami  thirty 
'  ,p«!cet*  He  lifitHo  tht?  age  of  eijrhty,  antl  saw  the  fame  of  hit  two 
oepheWi  and  piipiU  Germain  and  Gerard  arrive  at  full  mattirity. 

An  tarty  arli^t,  whose  name  is  unknown,  remarkable  for  delicate 
and  eUborate  fini^ihing.  and  called  from  hia  monogram  /e  maitre 
4  fecrevitM^t  or  ihe  Manttr  of  ike  Ctfibj  may  here  \m  noticed.  The 
Feintre  Grapeur  rfrtl.  vii»  p.  5ii7.)  records  iour  and  twenry  piecM 
from  his  graver,  chiefly  sacred  siiltjects.  Thama*  de  Lttty  born  at 
Paris  at)out  l&TO,  may  be  also  quoted  for  nentneas  of  execution. 

-J-  Ptfrre  Lombard  qt  LombartvsLs  born  at  Paris  about  a,  o.  1012. 
From  whom  be  learned  to  engrave  in  not  known,  hut  he  was  a 
leholar  of  Simon  Vouet.  (Paintiko,  p,  490.)  The  linet  of  hia 
graver  are  ne.tt  but  laboured,  and  his  style  ia  without  much  taste. 
•*  Hit  dark  shadowt,*'  in  the  wordt  of  Strtitt,  **  want  furce  and 
boldness,  and  his  ligbtH  are  too  evenly  covered,  which  gives  a  flat- 
ties!} to  his  figures  and  prevents  their  lieing  relieved  frooi  Ihe  tiajck- 
ground  with  any  ^Irikiog  effect.^'  This  fault  pervades  even  hia 
twelve  celebrated  half  length  portraits  called  (he  '■  Countesses  of 
Vandyke,'"^  which  he  engraved  in  Engtaitd,  having  repaired  to  tbia 
Country  shortly  after  the  KestoTatiou,  where  his  cliif  f  employment 
was  for  fhe  booki*ellcr«.  For  thia  reason  tome  have  placed  him 
imong  ErigUiih  Engravers. 

The  two  brr»thers,  named  David^  with  the  Chrlitian  names  of 
Vhar/et  and  f/irronymwf,  or  Jerome,  were  bom  at  Paris  about  a,  d. 
1605,  Bt>(h  pursued  the  same  stylr,  a  style  formed  upon  nume- 
rous preceding  motlels;  liut  Charles,  whose  wiirks  are  io  much 
eslimation,  was  the  better  Kngmver,  His  outline  of  the  figure  is 
in  a  great  degree  correct,  but  lie  overcharges  it  by  tnorking  hi» 
inuscles  too  powerfully.  *'  His  lights,*'  says  Sfrutt,  '*are  scattered 
and  too  eqtially  powerful,  like  thoae  of  his  contemporary  artists,'* 
■nd  bis  woik  is  rendered  disagreeable  by  **  crossmg  his  eecond 
ttrokef  too  squarely  upon  the  first.'* 

Mickei  Ltiinc  won  a  ddtteroua  Parisian  follower  of  Bloemaert 
(Art,  <0.)  aud  Villamena.  (Art,  37.)  BHennc  Baude/^  hia  con- 
temporary of  Blois,  quitted  the  manner  of  Bloemaert^  and  became 
em  I  went  fur  itniting  the  point  with  the  burin  in  the  »tyle  of  J.  B» 
FoUly.     (AH,  56.) 

t  C/audr  Afe/Am  was  horn  at  Ablievillc  in  1601,  and  dted  1688, 
at  Paris,  where  he  received  his  first  instruction.  He  visited  Rome 
at  the  age  of  only  sixteen,  ami  meeting  with  his  Coimtrymatij 
Simon  Vouet,  (PAmTino,  p.  49tJ,)  be  bt tidied  Painting  under  that 
master^  but  quitted  Painting  for  Engraving,  to  which,  for  the 
remainder  of  a  long  life,  he  applied  himself;  working  chiefly  from 
his  own  desigcts.  His  places,  engraved  at  Rome,  are  oumerous 
and  much  valued :  particularly  those  after  *'  busts  and  statues  iu  the 
Giitsttntani  Gallery;*'  a  portrait  of  the  **  Marquis  Giustiniani  i**  and 
■Bother  of  •'  Pope  Urban  VI 11."  He  is  said  by  Florent  le  Comto  to 
have  declined  an  invitation  from  Charles  II.  to  visit  England:  pre- 
ft^rring  to  remain  in  hii  own  Country,  and  under  the  [Mitronage  of 
his  own  King,  who  assigned  him  apartments  in  the  Louvre,  where 
he  died  univenjalty  honoured  and  beloved  at  the  age  of  eighty- seven. 
His  Prints,  eagraved  at  Home,  are  executed  in  the  usual  manneri 
but  be  afterwards  adopted  the  noveUy  for  which  his  name  has  been 
notorious,  of  representing  objects  by  tingle  ranges  of  lines^  instead 
of  croAstng  the  atrokea.  His  shadows  are  expressed  by  the  same 
ttfokes  iMfing  made  stronger  and  brought  nearer  to  each  other. 
The  effect  produced  by  this  rsethod  of  Engraving  tx  soft  and  clear. 
In  ikglo  £gurai  aod  iiaaU  iubjedt  he  succeeded  very  happily : 


Thibovsit  &c.,  and  the  latter  by  Pitau  of  Antwerp,  Chalciv 
Chaieuity  NoUin^  Scoiith  Rouilkt,  Spierrct  and  several  graphy. 
others.* 

but  in  large  com[x>sitions  where  great  depth  of  shadow  is  required 
he  has  fuiled  m  proportion  to  the  force  of  colour  wanted. 

His  **  Face  of  Christ/'  or  "  Sudarium  of  Sl Veronica,'*  is  executed 
entirely  by  a  single  spiral  line,  begun  at  the  extremity  of  the  nosa 
and  contmued  over  the  whole  faca  and  background  without  a 
single  break.  The  subject  is  an  old  Romisih  legend,  that  a  hand, 
kerchief  was  presented  to  the  Saviour  on  his  way  to  Calvary  by  the 
Saint  Veronica,  which,  after  having  wiped  his  face^  he  returned  to 
her  with  a  repreaentation  of  his  countenance  miraculously  impressed 
upon  it.  It  tH  difficult  lo  say  which  c>f  the  two  thin;;8  is  the  mora 
whimsical :  the  legendary  subject,  or  Mellau's  gntidiic  treatment  of 
it.  We  cannot  help  associating  this  performance  with  those 
uronden  o/  art  in  which  a  frontispiece  engraved  by  John  Sturt  of 
London  represents  the  head  of  George  I  ,  composed  of  lines  written 
to  small  that  the  reader  uses  a  microscope  and  finds  them  to 
contain  the  Lord*s  Prayer,  the  Commandments,  the  Prayers  fur  thu 
King  and  Royal  family,  and  the  twenty-fiirsl  Psalm !  Or,  to  go  from 
fulbesof  the  eye,  to  those  of  the  ear,  our  thoughts  wander  irresisti- 
bly to  a  deservedly  celebrated  Violinist  aud  Musician  of  our 
times,  who  sometimes  calches  at  ignorant  ajiplause  by  tricks,  lucra- 
tive enough  certainly,  but  unworthy  of  his  taste  and  skill.  Melliin 
is  the  Paganini  of  Engravens.  (Sec  Note  (G.)  at  the  end  of  En- 
GHAvtKa.)  According  to  Le  Comte  the  wtirks  of  Mellan  amouftt  to 
three  hundred  and  forty- two  pieces. 

Mellan  left  no  son  to  inherit  his  eccentricities  or  his  ability;  but 
from  Ahbevillet  his  native  town,  orofle  the  family  of  De  PaU/jf^  of 
which  two  brothers,  Fran^(n$  and  Ntcoiatf  were  excellent  buritu»ts« 
From  their  father,  a  goldsmith,  they  earlv  acquired  the  mechanical 
facihty  for  which  the  Art  in  the  XVIItli  Cen(ur}' is  so  much  in- 
debted to  that  occupation.  Francois,  the  elder  brother,  is  one  of 
the  most  nkilfid  handlers  of  the  graver  that  France  has  ever  pro- 
duced.  Boldness,  firmness,  clearnesf,  brilliancy,  and  accurate 
finishing  cbaracterii^  his  prints,  which  amount,  according  to  M» 
Bartsch's  fimdeto  Em^vim^,  (Anleittm^jt^c.y&h  L  p.  184*)  to  two 
hundred  and  twenty-six*  But  he  is  monotonous,  and  betrays  a  pecur 
har  coldness  and  Lifelessness,  which^  indeed,  belonged  to  Pterrc 
DareU  the  master  under  whom,  for  three  years,  he  studied,  and 
who  (though  a  pupil  uf  Bloeniaertj  is  more  known  by  the  numbec 
of  his  works  (two  hundred  and  ninety-six  Engravingsj  than  by  thetc 
merit, 

♦  A  renowned  follower  of  Mellan  was  Robert  Nantemlj  horn  at 
Eheims  k.u,  1630»  who  died  in  1678  at  Paris,  and  whose  Worki 
during  those  forty-eight  years  of  life  amount  to  at  least  two  hun- 
dred and  eighty  Plates,  (the  number  in  Mariette*B  collection,)  exe- 
cnted  with  almost  unexampled  care  and  prediiion,  and  by  an  artist 
whose  learned  education  aud  conversational  talents  drew  him  fre- 
quently into  Society,  both  among  the  courtiers  of  the  "  Grand 
Louis,  and  among  men  of  Letlerf  aud  Science,  his  contemporaries. 
Louis  XIV.  seems  to  have  created  the  place  of  designer  and  En- 
graver to  the  Cabinet  purposely  to  confer  on  Nanteuil  a  yearly 
pension  of  lOOtl  iivres.  The  progress  of  genius  in  this  admirable 
burinist  is  traceable  throughout  his  Works.  At  first,  hke  Mellan, 
he  afipears  to  have  worked  with  single  courses  of  lines :  a  process 
exemplified  in  his  portrait  of  **  Louis  Hesselin,  Counsellor  of 
State.*'  To  represent  flesh  in  his  portrait  of  **  Christina,  Queen  of 
Sweden,*'  16S4^  be  used  stippling  only:  while  for  that  of  •* Edward 
Mo!£,  President  of  the  Parliament,*'  he  employed  only  unbroken 
lines.  In  his  subsequent  labour?),  Nanteuil  .ippears  to  have  brought 
together  i*tito  powerful  nuion  the  elements  of  which  he  had  now 
ajicertmned  the  properties  peculiar  to  each.  It  was  to  the  inven- 
tion of  Nantueil  that  the  Art  is  indebted  for  such  a  combination  of 
lines  with  stippling,  (see  first  Note  to  Art.  IG.)  as  has  enabled  him 
to  express^  throughout  his  carnations,  the  qualities  of  softness 
and  firmness,  whether  in  light,  shadow,  or  mid<lle  tint ;  in  his 
representation  of  human  hair,  the  glossiness  and  lightness,  together 
with  the  effects  resulting  from  each  variety  of  colour  or  of  form  ; 
and  in  bis  draperies,  whether  furs  or  silks,  linen  or  woollen,  (he 
peculiar  texture  of  every  garment.  Wilh  all  this  attention  to 
mumter  points  he  was  a  perfect  master  of  expression.  He  drew 
correctly,  and  his  excellence  as  a  portrait-painter  in  crayons  intro- 
duced him  to  his  Royal  and  munificent  patron,  of  whom  he  fiainted 
a  portrait.  The  Art  of  Engraving  he  learned,  accoriling  to  some 
French  writers,  from  his  t>rother-in-law,  Nico/ai  Re^neston^  of 
Rheims,  who,  fmm  toeing  only  five  years  older  than  Nanteuil,  was, 
in  Strutt's  opinion,  more  probably  the  pupil  than  the  preceptor* 
Their  styles  certainly  correspond :  and  Nanteuil's  early  predilec- 
tion for  Chalcography  is  evident  from  his  having  engtaved^  while 
yet  a  youili  at  College,  hii  Thesis  ia  Pbilowsipfay, 
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Xngntiag.      Antwerp  contributed  a  portion  of  her  sons  besides 
^■■^^v— ^  Pilau  to  the  French  School  of  Engraving.    Van  Sehttp- 

V«8chiip-_ . 

^^"^  Jean  Frotne,  born  at  Patii  about  a.  n.  1630,  wan  a  very  indif- 

ferent imitator  of  NantoiuL  Forty-thrw  portrait!,  however,  ea- 
Eved  by  him  weia  thought  worthy  of  a  piaet  in  the  coUecUon  of 
AbMdeUaroUet. 
BenSitT^ikouai,  whoM  iVight,  open  itvie  reiembles  that  of  Mellan, 
wai  a  French  En^craTer  of  this  period,  who  waa  employed  some  yean 
at  Rome ;  but  he  followed  Mellan  in  a  very  difiereat  manner  from 
Nanteuil,  and  his  Plates  are  miserably  defective  in  taste  and  cor- 
rectnesn. 

The  family  of  Thonuutm  also  was  remarkable  at  this  period. 
Simon  Thomossin,  a  descendaut  of  Philippe  above  mentioned,  was 
a  buriuist  wha  had  studied  with  some  reputation  in  the  Academy 
founded  by  the  French  King  at  Rome.  But  his  style  is  heavy  and 
laboured,  and  that  of  hi«  son  Henri  Simon  Thomasyin,  bom  at 
Paris  in  1638,  not  superior.  Pierre  Simom  TAomauin,  Ixvn  at  Paris 
a.  D.  1640,  was  a  successful  follower  of  Nontcuil 

From  the  School  of  Mellan  we  turn  next  to  that  of  Df  PoUfy. 
The  style  of  Francois  de  Poilly  does  not  suflficiently  distinguiidi 
drapery  from  fle«h,  nor  relieve  either  from  his  backgrounds.  His 
Plates  are  covered  with  rectangular  crossings,  where  powerful 
second  strokes  exactly  at  right  angles  to  the  firi»t  form  a  small 
square  between  the  intersections  of  almost  every  four  lines.  He 
resided  seven  years  at  Rome,  where  he  died  at  the  age  of  seventy, 
A.  D.  1693.  Among  his  ^mpils  and  followers  are  Qerard  Scoiin^ 
another  Parisian,  bom  in  1642,  (whose  nephew,  the  tfouttger  Gtrmrd^ 
in  conjunction  with  Baron  and  Ravenet,  engraved  for  Hogarth  the 

flates  of  Marriage  i  la  Mode.)  Jean  Bapiitie  Nollin,  also  bom  at 
'arb  in  1655,  Iim  the  credit  of  being  one  of  the  best  scholars  of 
De  Poilly.  From  Paris,  likewise,  came  Gt/rt  or  Eaidiut  Roustelet, 
bom  A.  D.  1614,  who  is  also  reckoned  among  the  followers  of 
Bloemaert  Francoa  Jmdriotf  bora  ▲.  d.  1655,  whose  style  is 
much  inferior  to  De  Poilly,  yet  who  scrupled  not  to  engrave  after 
the  greatest  French  and  Italian  Painters;  and  Eiienme  Picari, 
cmlWd  the  Roman  from  his  long  residence  at  Rome^  whose  eon 
Bernard  became  celebrated  for  a  similar  contrivance  to  that  of 
Henry  Goltxius,  (Art.  40.)  by  engraving  a  set  of  scventv-eight 
Plates  in  imitation  of  the  old  £ngravers,  under  the  title  of  Le*  Jm- 
potturet  Jnnoeentet,  They  were  published  in  one  volume  after  his 
death,  in  1738.  Jean  Bomlanger^  who  was  bom  at  Troyes  in  1613» 
and  whose  father,  a  Painter,  was  a  respectable  pupil  of  Guide,  lor 
tome  time  followed  the  style  of  Fran^ou  de  Poilly,  which  he  quit- 
ted for  the  dotted  system  of  Jean  Monn. 

An  able  scholar,  perhaps  the  ablest  of  Fran^ob  de  Poilly,  was 
Jean  Louie  Roui/Zet,  horn  at  Aries  in  Provence  a.  d.  1645.  He 
had  studied  previously  under  Jean  TEnfant,  a  disciple  of  Mellan, 
and  subsequently  qualified  himself  by  ten  years  of  application  in 
Italy  to  put  forth  performances  worthy  of  the  great  masters  after 
whom  he  employed  his  graver.  His  print  of  the  "  Marys  with  the 
dead  Christ,**  after  the  celebrated  Painting  by  Anuibal  Carracci, 
(which  has  passed  from  the  Orleans*  Gallery  into  the  possession  of 
the  Earl  of  Carlisle,)  is  one  of  the  most  admirable  productions  of 
the  graphic  Art. 

But  an  equally  eminent  artist,  and  likewise  pupil  of  De  Poilly, 
was  Fhwfoit  Spierre^  who  was  born  at  Nancy  in  1643,  and  died  at 
Marseilles  only  in  his  thirty-eighth  year.  He  was  a  Painter  of 
History  in  something  of  the  style  of  Pictro  da  Cortona,  (Paint- 
XNO,  p.  474.)  but  the  Works  of  his  burin  establish  his  claim  to 
admiration.  <'  When  Spierre,**  savs  M.  Watelet,  **  came  to  Rome, 
Cornelius  Bloemaert  was  in  the  full  vigour  of  his  powers  and  the 
meridian  of  his  fame.  Spierre  occasionally  imitates  him.  But 
both  Bloemaert  and  De  Poilly  confined  themselves  to  one  style ; 
whereas  Spierre  could  vary  his  at  pleasure.  He  sometimes  em- 
ployed only  a  single  course  of  lines,  which  he  managed  with  a 
degree  of  ease  and  freedom  superior  to  Mellan,  so  that  he  may  be 
said  to  have  beaten  three  of  the  greatest  historical  Engravers  of 
that  A^re,  each  at  his  own  weapons.^ 

Nichoias  Pitau,  bom  at  Antwerp  a.  d.  1633,  is  included  by  M. 
Bartsch  among  the  followers  of  De  Poilly,  and  is  supposed  to  have 
been  a  disciple  of  that  master.  But  Pitau*s  burin  is  remarked  to 
be  more  vigorous  and  spirited  in  its  execution  than  De  Poilly's. 
Pitau's  "  Holy  Familv,**  after  Rafiaelle,  u  a  theme  of  tmiversal 
praise  for  its  beauty  of  handling,  purity  of  drawing,  and  harmony 
of  cflPect.  His  portraits  and  hirtorical  pieces  are  equally  admira- 
ble.   He  died  at  Paris  in  1676. 

Gmilaume  Chateau^  or  Chastean,  bora  at  Orieans  in  1633,was 

employed  and  patronised  l>y  M.  Colbert  and  the  Court  of  France. 

*     He  had  been  a  pupil  at  Rome  of  tho  younger  Greuter.   (Second 

note  to  Art.  37.)    The  Prints  which  he  executed  tatirely  with  the 


pm,  the  saccessfdl  pupil  of  the  celebrated  NanteuiU  w«t  ~  c 
from  Antwerp,  as  also  were  Gerard  and  John  EdeUnek,  % 
whose  talents  M.  Colbert  and  the  then  Court  of  Franca  ^ 
were  not  slow  in  appreciating  and  attracting  to  Pma.*  ^ 
A  formidable  rival   of  Nantenil  as  a  borinbt  -'^^ 


one  who  seems  to  baye  been  his  own  master  in  Art, 
Anioine  Manon^  bom  at  Louri  near  Orleans,  a.  d.  1636^  Xa 
whose  hand  was  of  necessity  made  familiar  with  the 
graving  tool  by  his  haying  been  brought  up  to  the  oe» 
cnpation  of  a  gun  Engraver.  He  introduced  himself  to 
the  Parisian  Public  as  Nanteuil  did,  by  painting  por- 
traits.  Like  Nanteuil,  too,  he  became  Engpraver  to  the 
King ;  and  it  was  with  his  burin  that  he  cut  out  for  him- 
self a  path  to  fame  entirely  new,  such  as  only  geoiiii 
like  his  could  have  attempted  successfuUj.t    At  the 

Eiver  are  in  the  ityle  of  Dt  Rnlly  and  Bloemawt ;  (Aft  41k) 
i he  was  more  lucoassful  in  his  lat«r  manlier.     Few  enmhudlti 
the  point  with  more  picturesque  freedom,  taiite,  And  WfmL 

*  Pierre  van  Sekmppen  was  bom  at  Antwerp  in  1123,  vhno^ 
after  obtaininfr  the  rudiments  of  his  Art,   he  venMNtt  n  Pkdt 
and  became  the  pupil  of  NanteuiL    At  Parlay  in  tht  icfk  d. 
that  master,  he  engraved  several  poitrmita  from  hb  own  M|m 
not  inferior  to  the  best  productions  of  that  time  ;  (a  aeaw  tf  t^ba- 
did  patronage  from  the  Court  of  Loais  XIV. ;)  mad  at  Puis  tewijbt 
up  his  son  of  the  same  name^  called  Schuppen  the  jooagw,  Is  lbs 
profet&ion  of  an  historical  and  poftratt-painter.     Smftgm  thi 
alder  died  at  Paris  a.  d.  1702. 

Antwerp  likewise  gate  birth  to  Oerard  Bdeiimek,  who^  as  aas^ 
proved  disciple  of  Cornelius  Gallt,  (Art.  40.)  waa  asiiinsnt  in  hi 
own  Coimtry  l)efure  be  was  drawn  by  the  imaistibla  aolidtatioaitf 
the  French  Minister,  in  1665,  to  the  senrica  of  the  Comt  of  Faaea 
Loub  XIV.  gave  him  apartments  in  the  Gol>elina,  a  pensiee,  sal 
the  honour  of  Knighthood,  which  waa  oonfenred  eoen  after  Ins  ad- 
mission into  tha  French  Academy.  Stmlt  xemaika  a  wnsaof 
freedom  with  delicacy  in  the  style  of  this  artiat ;  and  Walekt  ib- 
aerves  of  him,  that  his  execution,  at  once  bold  aad  fiiuahad,gt«csa 
profound  feeling  of  colour ;  that  ha  is  more  detailed  and  perfed 
{j^r^cietiM)  tlian  Bolswert  or  Pontius,  (Art.  40.)  withDut  being  ka 
picturesque,  and  that  ha  never  produced  a  Work  of  aaediocrily.  Is 
brun,  therefore,  some  of  whoee  finest  Paintings  he  eegiaie^ 
must  be  pronounced  not  less  fortunate  than  Rubeaa.  JhJkm  KiiimA 
was  a  close  but  not  successful  imitator  of  hia  brother  Geranl ;  sod 
a  son  of  Gerard,  named  Nicoiat^  who  engraved  for  the  Crocal  cd- 
lection,  though  not  totally  discreditable  to  hia  Ikther  and  instruda^ 
was  quite  unt^ual  to  him. 

t  liis  Plates  reach  the  number  of  one  hundred  and  fiftca. 
''  Maviton  seems,**  says  Strutt,  *'  to  have  had  no  kind  of  rule  to  dived 
him  with  respect  to  the  turning  of  the  strokea ;  but  twisted  sad 
twirled  them  about  without  the  least  regard  to  the  diffirient  foms 
he  intended  to  express,  making  them  entirely  subeenrient  tu  hii 
own  caprice.  Tet  the  effect  he  has  produced  in  thia  simple  bsb* 
ner  is  not  only  far  superior  to  what  one  would  have  supposed,  bat 
is  often  very  picturesque  and  beautifuL**  In  his  iamous  Prist 
after  Titian,  <*  Christ  with  the  two  Disciples  at  Emmaus/' the  eceea- 
tricities  and  originalities  of  this  Engraver  are  combined  with  psa- 
sages  of  the  finest  effect.  The  arms  of  the  fii^re  to  the  right  sf 
Christ,  the  hat  and  drapery  of  the  figure  on  hu  left,  the  ckmds 
at  the  top  of  the  Picture,  and  under  the  table  a  dog  which  kwfa^ 
■ays  Watelet,  as  if  made  of  straw :  all  these  representati«ms  scob 
to  defy  any  prescribed  rule.  But  yet,  throughout  the  Work,  is 
judicious  is  the  keeping,  so  harmonious  and  Titian-like  the  tvoie  sf 
the  whole,  and  so  varied  the  apparent  texture  of  the  diffeient  ob- 
jects introduced,  that  thb  Plate  has  been  regarded  by  all  aubscquesi 
jESngravers  as  an  admirable  study  and  m^el  for  their  guidaaes. 
The  cloth  on  the  table  in  this  Engraving  is  eo  peculiarly  finisbed 
that  the  Work  haa  the  name  of  ^  The  Table  Ooth  ;*  and  asiaulsr 
circuntstance  is  remarkable  with  regard  to  another  famons  PHa^ 
called  ^(  The  Grey-headed  Man,^  which  derivea  ita  pi^nlar  appel- 
lation, not  from  Uillaume  de  Brisader,  the  Secretary  to  the  Qaece 
of  France,  and  the  subject  of  the  portrait,  but  liom  the  adndrabla 
execution  br  which  we  recoffniie  the  white  hair  aad  aged  eon* 
plexion  of  the  original.  So  also  the  portrait  of  the  Goont  dPHar- 
court  is  called  "  Le  Cadet  deU  Parley*'  on  aoomutt  of  the  pMd 
hanging  from  the  warrior's  left  ear.  Hasson  engraved  aevassl 
heads,  the  sixe  of  life,  but  in  these  portraita  he  haa  bcea  \im 
happy  than  in  the  ordinary  operations  of  Us  bona.  (See  Ait.  & 
and  its  note.)    Hia  daughter^  MBdrftme  MkmWf  bon  al  Vtm 
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cloie  of  tlic  XYIIlh  and  commencettient  of  the  follow- 
ing Ceomry  the  DreveU,  fulhrraiid  son,  are  conspicuous 
among  French  burinii>ts.  Pierre  Drcvet  the  eldir  was 
born  at  Lyons  m  1664,  and  died  in  1739  ut  Paris.  In 
his  nalue  city  lie  received  instmtlioii  from  his  towns- 
man, Germain  Audran,  and  afterwards  removitig  to 
Piiris  for  improvement  probably  became  a  student  in 
Engravinfj  under  Gerard  Edelinck,  His  masterly  com- 
mand of  the  i^raver;  his  touch  firm^  yet  communicating 
the  most  delicate  softness  ;  his  perfectly  correct  onlline ; 
and  a  style  highly  finished  os  well  as  implicilly  faithful 
to  nature,  enabled  him  to  increase  and  to  participaie  the 
celebrity  of  Hyacinthe  Ri^aud,  the  greut  portrait-painter, 
afler  whom  he  engraved*  11  is  son,  I'ierrc  D/^trei  iht 
younger^  was  born  at  Paris  in  1697,  and  died  there  the 
same  year  with  his  faliier,  of  whom  Watelet  observes, 
that  the  elder  Drevet,  if  his  son  hud  not  exceeded  him, 
might  have  been  regarded  as  the  finest  portrait-Engraver 
thot  the  world  has  seen.*  Claude  Drcvci^  a  native  of 
Lyons,  who  died  at  Paris  in  1768,  was  a  cousin  and 
pupil  of  Drevet  the  younger,  lie  engraved  some  highly 
finished  portraits  after  Rigand, 

Jean  Daittle,  born  A,  D.  1703  at  Abbeville,  was  re- 
ceived into  the  Academy  at  Paris  in  1742;  an  honour 
to  which  his  graphic  merits  fnlly  entitled  him.  In 
the  mechamqne  of  his  Art  he  may  compete  with  almost 
any  of  his  predecessors  ;  but  his  drawing  does  not  equal 
bis  handling.  Walelet  highly  praises  his  **  Countess  of 
Feuqujeres  afler  P.  Wignard,  who  was  the  lady*s 
father,  and  who  represents  her  in  the  piclnre  holding 
his  own  portrait, 

John  Georgfi^  IFille  has  been  sometimes  classed  among 
French  Engravers,  but  we  have  already  spoken  of  him 
in  the  German  Scho<jl  (Art.  39.)  M.  Bartsch,  enu- 
merating the  modern  burhiists  of  France,  instances 
the  Works  of  EUenne  Ftqud  as  bciu;^  delicately  and 
tastefully  finished  and  highly  valued,  consisting  of 
several  small   portraits.      He  was  born  at  Paris  a*  d* 

about  A.  D,  ICGO,  engraved  some  portraits  very  neatly  in  her 
C&thcr's  Atyle.  anil  tome  &lso  of  tlie  natural  sixc,  which  Utter  show 
the  same  iropvrfcet  and  unaatUfactory  resuU,  and  the  same  rais- 
directiiin  of  valuable  time  and  Ubour  wntted  upon  ib«  whimsical 
tt^e  of  that  day  fur  these  colossal  pcrfurmaiice*. 

•  Drevet  the  yomnper,  at  the  age  of  only  (hirieen,  produced  a 
Plate  vhkh  was  the  suqirise  and  admiration  of  hli  times ;  at 
3]jtieteen  he  engraved  his  folio  Plate  of  the  ''  Resurrection/'  and 
at  twenty^sbc  bi§  celebrated  whole  length  portrait  of"  Bosauet,  the 
Bishop  of  Mifaux,^^  which  is  thought  his  ni aster-pi i^ce  in  portrait^ 
fhough  «ome  prefer  hi»  portrait  of  the  '^  Conseillcr  d'Etat,  Samuel 
Bernard/*  This  chief  of  buriolsts  is  retnarkable  for  exprenBing 
(without  any  afiS^cted  display  of  dexterity  iu  haodUng  hi^  instru* 
meat,  and  yet  with  exquisite  fiaish)  every  pecuHiarity  of  texture  in 
the  Burraces  of  natural  objects*  In  delicacy  he  stands  unriv ailed, 
thou|rh  in  txjldness  and  picturesque  efRct  others  may  have  lur- 
passed  him.  Among  his  historical  Prints  the  **  Presentation  in  the 
Temple/'  after  Louis  de  BouUo^ne,  rank^  first. 

Jay  Ufa  Ltthin,  a  native  of  Parian  was  a  successful  follower  of 
Gerard  Edelinck,  and  a  contemporary  with  the  elder  Drevi^t.  Tlie 
ityle  of  the  Brevets  teem«  to  have  Li>een  emulated  by  Franfou 
CAfrenu,  who  likewise  studied  in  the  Audran  School.  Correct  de- 
lign  and  beautiful  execution  disiinguiiih  his  Works;  but  they  betray 
at  the  tame  time  a  degree  of  metalUc  culdnejis  which  perhaps  thie 
etching  needle  only  could  have  prevented.  His  brother  and  pupil 
Jaifuetj  who  died  at  Paris  iu  17^7,  was  an  estimable  artist  in  the 
fame  styte^  who^  in  later  life^  quitted  the  management  of  liis  burin 
for  that  of  a  I^nt-shop.  AVcrj/ai  Gobriei  DupuU^  finding  his 
health  impaired  by  the  steams  of  aquafortic,  quitted  etching  for 
khe  ate  of  hii  graver  only.  Another  pupil  of  the  Audran  school 
vaa  Nico/as  JJkwphm  fie  Btauvnn^  a  native  of  Farts,  who  engraved 
A  Plate  from  Sir  James  Thornhiir^  Paintini^s  in  the  dora«  of  St. 
PAur$>  (Paiktiko,  p.  435.)  and  whose  style,  much  applauded  by 
Huhcr,  resembl«fi  in  hii  best  Plates  the  style  of  Edelinck. 


1731,     Pierre  Savari^  born  a.  d*  1750,  in  the  same  city,     CUcq- 
folluws  Fiquelin  the  same  style  and  with  equal  success.*     g™phy. 
Jean  Jacques  d' Avril^  another  eminent  Parisiaii»  born  in  ^■^■n^^-^ 
I7b6,  was  a  pupil  of  Willc,  J'/d^A^'iL 

(42.)  We  were   next  to  consider  Spanish  Chalcogra-    '  '      " 
phers.  For  these  we  search  the  pa^s  onheirCouPtrynian, 
Cean  Bermudez,  in  his  Diccioiiario  deltas  Bt^itas  Arien^ 
but  we  search  in  vain  for  burinists  worthy  of  mention  But  few  tm- 
in  the  same  class  with  those  we  have  just  been  entjme-  ritnats, 
rating^.     Minor  artists,  whose  chief  employment  was  to  ^^^V^Y  *5 
engrave  ornamental  work,  coats   of  arms,  head-pieces,  <?*„', 
tailpieces,  and  frontispieces  fur  books,  were  to  be  found  ^        ' 
in  Spain  as  early  as  Ihe  beginning  of  the  XVJlh  Cen- 
tury ;   and  the  ntimber,  whether  working  with  the  burin 
or  with  the  etching  tool,  or  with  both,  might,  throngh- 
ont  the  two  next  centuries,  amount  to  abotit  a  hundred, 
principally  from  the  cities  of  Madrid,  Seville,  Valencia, 
and  Zaragojm.t     But*  on  the  authority  of  Ihe  Spanish 
writer  alluded  lo,  Ihe  Art  of  Engraving   may  be  pro- 
nounced  lo  have  scarcely  had  existence  in  Spain  until 
after  the  fotindalion,  A.  d.  1744,  of  the  Academy  of  San 
Fernando  at  Madrid:  when  in  a  later  era  simple  Chalco- 
graphy had  given  place  to  the  modern  union  of  the  point 
with  the  graver, 

(43.)  Of  English  burinisls  in  the  practice  of  simple  otof  £W^- 
Chalcography  we  are  constrained  to  make  a  similar  /<"*''• 
remark.  Their  number  and  their  merit  have  been  so  in- 
considerable that  we  pass  them  over.  In  the  compound 
process,  indeed^  yniting  the  point  with  the  graver,  we 
shall  presently  have  the  agreeable  duty  of  recording 
them  as  eminently  succesi^rul.  **  The  English/'  ob- 
serves M*  Barlsch,  **  have  not  a  single  master  of  any 
great  im|>ortanee  who  has  used  the  burin  alone :  but  in 
compensation  for  this,  the  number  in  England  is  so 
much  the  greater  who  have  combined,  though  often  very 
slighllyi  the  use  of  this  instrument  with  the  previous 
work  of  the  etching  needle,  and  who  in  the  latter  (com- 
pound) branch  of  Engraving  have  produced  the  finest 
specimens  of  the  Art/*t 

*  Char/es  Clemfnt  Bervic^  another  Parliiian,  born  A*  d.  173/J, 
was  a  pupil  uf  J*  G.  Willie,  aad  was  received  into  the  Royal  Aca- 
demy of  i^am  in  1 7S4.  He  wm  alio  a  Member  of  the  Initttute 
and  Chevaher  of  the  Legion  of  Honour,  With  the  fault  of  occasional 
fondness  for  gloss  and  gUtt^r  heisde^if^uati'd  ajt  beinjf  confesaedty 
th«  ablest  huriuiat  ut  hi!i  day  and  aa  eitcellent  draughtsman.  His 
Loui&  XVI.  after  Callet;  his  ^'  Nes»ns  tmd  Dvijuira''  after  Gtudo 
Keui;  and  above  all  hii  Laocoon  from  the  Motive  Napoleon  will 
alwa)s  remain  chefs-d'ceuvre  among  the  chalcof^iiphic  specimeui 
of  France.  Maurict  Biat^hom  at  Paris  a,  i>.  1754;  Pmrre  Au' 
dtifiuH,  famed  both  for  hisitoTical  piec^i  and  for  his  portrait  of  Louis 
XVI I L;  i2.  l^  Masiardj  celebrated  for  hiii  pccuhar  (aleut  of  En* 
graviaii;  ftttm  sculpture;  tMdAMgugtin  Boucher D^tnoyrrtfO^ ushomf 
BM  still  hvin;^,  we  |i refer  to  repress  our  ciiticismi  ai«  oamei  worthy 
of  the  Art  and  of. their  Country. 

f  See  Noti:  t,  Z.)  at  the  end  of  ENGitATtKa. 

I  Althougti  the  art  of  taking  impressions  from  metal  Plates  was 
not  known  or  praclisett  iii  this  Country  till  long  after  its  in* 
ventioR,  yet  Ihe  use  uf  thehurio  for  engraviug  plate,  armour,  iewel- 
leryt  &c.  is  of  very  ancient  date  in  England.  The  engraved  Plates 
ou  some  of  the  olde!»t  tombstones  and  monuments  in  many  of  out 
Churchett,  testify  no  ordinary  skill  of  the  hiirinist  considtriog  tlio 
early  period  of  those  performances.  Specimem  are  not  unfrequent 
of  which  the  workmanship  may  be  traced  to  the  first  half  of  th« 
XXV^tb  Century.  But  the  best  of  these  seem  to  bear  no  compari- 
sou  with  Works  long  previous  by  Anglo-Saxon  artiste,  as  apjifars 
from  the  reUc  preserved  at  Oxford j  termed  Alfred's  jewtl  Tlmt 
enlightened  person  was  an  encourager  of  Works  of  taste;  but  the 
influx  of  Danish  barbarism  which  followed  bis  reign  soon  swept 
away  almost  all  traces  of  rcEneioeoL  The  su|teriority  of  Saxuii 
ariisti  in  the  kindred  Art  of  Cijiniiig  has  already  been  noticed. 
(Note  (A.)  at  the  end  of  Emciuviko.}  Ott  the  sulgect  of  ai^ci^at 
graphic  Works  in  Biitaia  we  lefer  the  reader  to  Strutt^s  Essay 
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(44.)  The  second  simple  process  in  Chalcography 
(Art.  34.)  is  performed  by  the  Dry  Point.  (See  2d 
note  to  Art.  19.)  For  this  process  the  preparation,  of 
the  outlines  on  the  copper-plate  is  the  same  as  for 
working  with  the  graving  tool  or  burin.*  The  forms 
outlined  on  the  copper  are  then  filled  in  with  shadings 
cut  into  the  metal  by  means  of  a  sharply  pointed  nee- 
dle, which,  when  ground  in  a  groove  on  the  whetstone, 
must  be  carefully  preserved  in  its  conical  shape,  and  free 
from  any  angular  edge ;  otherwise  it  will  not  mark  the 
plate  evenly,  but  must  produce  irregularities  and  rough- 
nesses. As  soon  as  one  course  of  strokes  for  shading  is 
completed,  the  bur  which  has  been  raised  in  making 
them  is  cleanly  scraped  awav.  A  second  course  of  lines 
is  then  proceeded  with  ;  and  afterwards,  if  necessary,  a 
third,  in  a  similar  manner.f 

The  first  introducer  of  the  dry  point  upon  plates  of 
metal  for  the  purpose  of  obtaining  printed  impressions 
is  unknown.  Andrea  Meldolla^  who,  according  to  the 
Abb^  Zani,  (Maierialif  p.  207.)  has  been  by  all  previous 

attached  to  hit  Dietionary  of  Engravtrt,  The  fifth  Tolume  of 
Walpole'i  JnecdoitM  of  Painting  ii  deToted  to  English  EngraToriy 
commencing  in  the  reign  of  Henry  VIII.  with  Tkonuu  Oemimu, 
or  Oeminie,  a.  d.  1545,  whole  anatomical  Platee  for  «  new  edition 
of  Vetalius  are,  says  Ames,  (Tjfpographicai  Anti^.  p.  218.)  <*  soma 
of  the  firftt  examples  of  rowUog  press  printing  m  England."  A 
subsequent  Edition  in  1552  was  dedicated  to  Kmg  Edward  VI.  A 
former  engrared  Work,  however,  had  been  already piblished  hf 
Thomas  Raynalde  in  1540,  entitled  7^  fFanua^M  Book.  In  the 
succeeding  reign  of  Elisabeth,  Archbishop  Parker  is  distinguished 
as  a  patron  of  the  Art,  giving  employment  to  a  Printer  and  two 
Engravers  in  his  Palace  at  Lambeth.  Hie  Archbishop's  portrait, 
by  Remigius  Hogenburgh,  was  the  first  Enmving  of  the  kind, 
according  to  Vertue,  tluit  has  appeared  in  EnglamL  IfWiees/st 
HoiitaTt  rimndM  BaHoWf  and  WUiiom  Faitkomt  (Me  eider^  in  the 
reigns  of  Charles  I.  and  IL,  NickoiaM  Dorigny^  knighted  hf 
George  I.,  and  George  Fertue  the  antiquary  (from  whose  papers  the 
Walpde  ^ff«c€fe/M^PaM/i>i^  are  compiled)  are  well-known  names 
creditable  to  the  progress  of  Engraving  in  this  Country.  The  nume- 
rous portraits  by  Faithome,  executed  almost  entirely  witli  the  paver, 
are  admirable  ]icrfunnanccs,  and  in  deservedly  high  estimation* 

♦  See  Note  (A  A.)  at  the  end  of  Enqravino. 

t  The  number  of  impressions  which  can  lie  taken  from  a  Plate 
executed  with  the  dry  point  depends  (as  in  every  other  kind  of 
Engraving)  upon  the  delicacy  of  the  work.  But  it  seldom  yields 
above  one  hundred  and  fifty  good  impressions ;  and  requires  to  be 
hot-pressed,  as  well  as  to  be  under  the  management  of  a  careful  and 
skilful  pressman.  The  use  of  the  drv  point  in  the  first  instance 
calls  for  great  practice  and  much  ability  on  the  part  of  the  En- 
graver. Ue  may  with  tolerable  facilit]^  produce  strokes  in  a  straight 
direction,  but  he  will  find  bold  curved  lines  very  difficult,  as  the  force 
which  he  must  employ  for  entering  the  metal  is  scarcely  compati- 
ble with  freedom  of  handling.  Plates,  therefore,  thus  executed 
can  be  only  scratched  in  a  superficial  manner,  and  can  never  give 
eflPect  to  strong  dark  shadows.  On  this  account  the  dry  point  is 
suited  only  to  Prints  of  small  size ;  or  if  employed  on  larger  Plates 
the  strong  shadows  should  be  previously  etched.  (Art  45.)  Some 
artists,  in  order  to  accomplish  dark  tones,  omit  to  use  the  scraper, 
and  leave  untouched  on  the  copper  the  bur  (Note  (AA.)  at  the 
end  of  Engraving)  thrown  up  by  the  needle-point.  A  rich 
velvet-like  black  is  thus  produced  by  the  quantity  of  printing  ink 
which  clings  to  the  lines  in  this  rough  state;  but  the  efiect  is  of 
short  duration,  becoming  necessarily  fainter  every  time  the  press- 
inan  wipes  the  Plate,  (Note  to  Art.  32.)  until  the  tone  originally 

£'ven  is  quite  lost.  In  small  heads  and  figures,  the  dry  point,  by 
I  thin  delicate  lines,  gives  admirable  softness  to  the  carnations. 
The  lines  scratched  by  this  instrument  come  out  as  dear  in  the  im- 
pression as  those  cut  with  the  burin ;  but  have  a  wiry  appearance, 
are  seldom  free,  and  their  delicacy  approaches  often  to  feebleness. 
Straight  lines,  indeed,  or  lines  but  slightly  curved,  may  Im  well 
narked  and  made  scarcely  distinguishable  from  those  cut  with  the 
graver.  Dots  with  the  dry  point  are  discernible  by  their  perfect 
roimdness  and  clearness;  whereas  dots  made  with  the  graver 
are  pointed.  (Notes  to  Art  16.)  Dots  in  etching  arc  of  an  oblong 
form  and  rough. 


biographers  confoanded  with   Andrea    Schi&wone,    is 
represented  by  M.  Barisch  as  having^  been  Uie  earliest 
who  brought  this  mode  of  operation   iato  frequent  ^ 
practice.* 

The  dry  point  (so  termed  to  distinguish  it  from  the 
etching  needle,  which  it  only  diflfers  from  in  being  used  on 
the  dry,  naked,  or  unTamished  copper)  has  seldom,  except 
by  some  remarkable  artists,  been  used  alone.     The  use;, 
indeed,  of  this  instrument  as  an  auxiliary  is  now  nniverssL 
It  has  been  chiefly    employed  in   combination   with 
the  graver,  with  the  process  of  etching,  or  with  both. 
Of  the  celebrated  Rembrandt^  (see  Painting,  p.  482.)  ig 
six  pieces  are  enumerated  by  M.  Bartsch   as   beii^ 
produced  by  the  needle  only,  unassisted  by  the  actios 
of  aquafortis  or  etching.t     Of  the  dry  point  aloac; 
a  landscape  called  *'  The  Canal*'  may  be  quoted  as  one  of 
the  most  remarkable  specimens.     For  the  simple  pro- 
cess of  etching  only,  to  which  we  shall   presently  come, 
"Joseph  relating  his  Dream**  may  be  referred  tost  sMSt 
admirable :  and  thirdly,  for  the  perfections  of  ctdnsg 
and  of  the  dry  point  united,  we  turn  to  his  cheMoeawe, 
the  '*  Hundred  Guilders"  Print,  so  called  from  tbt 
sum  (about  .£10)  having  been  the  price  of  an  impRi- 
sion  soon  after  its  publication.  It  represents  the  Savknr 
healing  the  sick  multitude.    A  portrait  of  Rembrandt*s 
munificent  patron,  the  '^  Burgomaster  Six,'*  combines,  it 
is  thought,  all  the  various  modes.     The  death  of  Rei»- 
brandt  is  dated  by  Strutt  a.  d.  1764 ;  by  Bartsch  1668. 
The  last-mentioned  writer  published  at  Vienna,  in  1797, 
a  complete  catalogue,  which  no  collector  should  be  with- 
out, of  the  prints  of  Rembrandt. 

Among  French  artists,  an  amateur  and  able  writer 
upon  the  Fine  Arts,  Claude  HtnriH^ateUt^  bom  at  Pam  cfaii 
A.  D.  1718,  whose  pages  in  ih^EncyclopSdU  MeihodiqiieBm 
attest  his  good  taste  and  extensive  research,  made  several  ^^ 
not  altogether  unsuccessful  attempts  to  execute  with  bit 
own  hands  some  large  Plates  by  means  of  the  dry  poiBt 
only.     He  died  a.  d.  1786. 

In  England,  two  names  are  conspicuous  in  modem 

•  See  Bartsch's  AnieUung,  8fc  toL  i.  see.  440.  Som  cJke/^emtre^ 
says  the  Abb6  Zani,  speaking  of  MeldoUa,  ^i  repriormie  fen/he- 
ment  tCHHene  en  deux  feuiUee,  ett  marqu^  A,  M,  ei  de  tea  moms  de 
baptime  et  defamiUe.  The  greater  jtart,  if  not  all  the  Works  attiK 
bated  to  Meldolla,  show  his  use  of  the  dry  point ;  and  though 
some  evince  a  few  stiperadded  touches  of  the  burin,  none  of  thea 
have  been  etched.  He  apparently  worked,  tays  our  author, 
{Peintre  Oraveur,  vol.  xvi.  p.  38.)  upon  tin  plates,  of  which  the  icv 
perfect  impressions  that  could  be  taken  (rarely  more  #«  copper 
than  one  hundred  and  fifty)  make  good  spedmena  from  the  haad 
of  this  artist  very  scarce.  They  appear,  with  few  exceptions,  to 
be  after  designs  of  Parmegiano,  for  whose  Works  they  have  sooe* 
times  been  mistaken ;  but  the  drawing  of  Meldolla,  compared  with 
that  of  his  model,  is  often  faulty  and  almost  always  betrays  caie- 
lessness.  The  difference,  however,  is  so  little  between  Mddofia 
and  Schiavone  that  they  are  still  regarded  by  good  critics  as  oss 
and  the  same  person. 

f  The  following  Plates*  seven  in  number,  by  Rembrandt,  art 
entirely  wrought  with  the  dry  point  unassisted  by  etchinw;  aamelv, 
the  "  Ecce  Homo,"  dated  1655  ;  the  <'  Three  Crosses,"  1653 ;  ths 
^  Skater ;"  the  *'  Canal,*'  a  landscape ;  the  "  Group  of  Tiees,*'  a 
landscape ;  a  portrait  of  the  **  Eldn  Hearing ;"  another  of  ths 
<«  Burgomaster  Six;"  and  <<  The  Painter  after  the  ModcL*  In 
the  two  last  mentioned  pieces  the  iMuin  also  is  introduced,  but  sot 
etching.  Perhaps  no  artist  has  used  the  dry  needle,  even  upon 
previously  etched  Plates,  so  frequently  and  so  snocessfully  as  Rem- 
brandt. A  great  number  of  his  Plates  are  very  liffhtly  etdied, 
oflen  only  etched  in  their  outline,  and  afterwards  finiSicd  withthi 
dry  point,  and  having  even  the  stnmgest  shadows  put  in  by  ths 
same  instrument.  As  examples  of  this  we  refer  to  his  ^  Hundnd 
Guilders"  Print ;  to  his  <*  Faustus  ;**  and  to  his  portraits  of 
«  Abraham  France,"  of  **  John  Lutma,'*  of  <*  itf»»^H  Boam^ 
and  of  **  Johann  Sylnus." 
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I,  Art  for  this  style  of  Engraving*  Thomas  JVorUduie^  a 
'  native  of  Loiidon,  flouFisfietl  about  a,  d,  1760.  He  was 
a  painter  of  miniatures,  and  his  clra  wings  on  veil  am  in 
Indian  ink  and  black-lead  are  held  in  great  esLimation. 
He  attempted  portraits  in  oil,  but  not  finding  the  en- 
couragement he  expected,  he  apphed  himself  wholly  to 
Engniving,  He  published  and  became  celebrated  for 
several  half-lenglhs  scratched  in  the  style  jUBt  mentioned 
of  Rembrandt  wiih  the  dry  point,  to  the  numher  of 
about  fifty,  one  of  them  a  copy  of  the  **  Hundred 
Guilders'*  print.  A  complete  set  of  bis  numerous  simi- 
lar EiTgravinga  (a  series  of  one  himdred  and  eighty 
plates)  from  antique  gems,  is  also  very  valuable.  He 
likewise  executed  some  larger  historical  prints,  to  which 
M.  Bartsch  concedes  the  praise  of  considerable  ability. 
He  diedat  Hammersmith  in  1766,  aged  about  sixly-five. 
Inigo  S-pHnhttry^  the  next  example  to  bementiunL^d,  was 
born  m  1730*  and  was  residing  as  a  printseller  in 
London  about  A.  d»  1760.  Besides  some  works  in 
inezzoiinto,  he  engraved  and  published  in  numbers  a 
set  of  Bfiy  plates  of  gems.  Bat  be  is  chiefly  to  be  liere 
noticed  for  several  small  half-letigths  and  heads  to  llie 
amount  of  about  twenty-four*  in  Worlidge*s  manner, 
though  by  no  means  equally  tasteful  and  artist -like  with 
those  of  Worlidge.  Among  our  own  amateur  En- 
gravers to  compete  here  with  Watelet  we  must  not 
omit  to  mention  a  distinguished  native  of  Ireland, 
a  I^i7/mfn  Baillie^  born  about  A.  «.  1736,  who  after  re- 
tiring from  the  army  with  the  rank  of  Captain  of  Cavalry 
devoted  his  remaining  life  to  the  Arts.  Captain  Baillie 
engraved  about  one  hundred  Plates  in  various  manners, 
but  his  most  admired  productions  are  after  Rembrandt 
In  the  style  of  that  master. 

Eiching. 

7,  A        (45.)  Etchinij,  the  third  Chalcographic  process,  which 
im-    ive  have  denominated   simple,  (ArL  34*)  is  in  fact  less 
•p*"  so  than  either  of  the  two  foregoing,  and  comprises  many 
jj-     essential  as  well  as  adjunctive  particulars,     1 1  is  called 
etching  from  the  German   aizeru  signifying  corrosion ; 
and  the  Germans,  accordingly,  who  were  among  the  first 
to  practise  it,  give  the  term  Utzwasaer,  or  etching-water, 
to  the  dilution  of  aquafortis  employed!   for  the  purpose. 
Leaving  to  a  note  (see  (BB,)  at  the  end  of  Engraving) 
our  description  of  the  process,  we  proceed  to  an  enume- 
ration of  our  examples  in  this  branch  of  the  Art.     On 
the  subject,  however,  of  etching,  the  same  remark  must 
be  premised  which  was  made  respecting  the  dry  point; 
namely,  that  it  is  seldom  practised  singly,  but  is  almost 
always  auxiliary  to  or  assisted  by  other  processes, 
t-  The  origin  of  this  ingenious   substitute  for  the  w*ork 

icb-  of  the  graver  was  probably  German.  Parmegiano 
'  (Paintino,  p.  477.)  seems  to  have  introduced  it  into 
^  Italy,  previously  to  whom  Albert  Burer  {Ibid,  p.  485.) 
pradised  it  in  Germany,  as  appears  by  the  Print  by 
Durer  of  St,  Jerome,  bearing  date  A.  D-  1512  ;  but  that 
Durcr  was  therefore  the  inventor,  according  to  M. 
Bart  sell*  a  assertion,  {Anhiiung,  ^c,  vol.  i.  sec.  445.) 
does  not  necessarily  follow.  Like  most  other  inventions, 
its  object  was  to  accomplish  with  greater  facility  what 
had  been  perlbrmed  already  with  much  lalxjur  by  other 
Bieans.  As  by  the  discovery  of  Printing  nothing  was  at 
first  contemplated  beyond  a  shorter  method  in  imitation 
of  writing  ;  so  the  first  Etchers,  whoever  they  miglil  tie, 
aspired  only  to  the  most  perfect  resemblance  of  eugmvifd 
Pliiles  frrim  the  hand  of  the   burinisL     This  idea  pre- 
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vailed  e%*en  in  the  time  of  Abraham  Bosse,  a  French     Chaico* 

Engraver  of  considerable  merit,  who,  in  a  very  useful      gra^hy* 
Treatise  on  Etching,  published  towards  the  middle  of  ''■^*v^*-^ 
the  XVIlth  Century,  declares  the  perfection  of  Elchiu'* 
to  consist  in  its  approximation  to  the  work  of  the  burin. 
To  obtain,  therefore,  as  nearly  as  possible,  the  cleanness 
and  sharpness  of  lines  cut  by  the  graver,  a  hard  kind  of 
ground  or  varnish  was  nsed,,  now  long  since  exploded, 
through  which  the  lines  drawn  by  the  Etching  needle 
might  exhibit  the  cleanest  and  firmest  edge  possible  for 
resisting   impenetrably    all   action   of  the    acid   poured 
upon  them,  and  for  confining  the  corrosive  litpid  rigidly 
within  their  channels,    A  more  tractable  sort  of  varnish, 
however,  called  soft  ground,  (note  BB.)  and  more  easily 
penetrable    by   the  Etching    needle,  was  subsequently 
inlroduced.     Etching  was   fon nd,   in    process   of  time,  *rjie  needb 
worthy  of  being  classed  separately*  and  to  possess  some  ^*tle^iit  ia 
intrinsic  excellences  to  which  few  but  the  most  practised  r**"  !u" 
buiins    could  attain,    yet    attainable    by    every    good  byria, 
draughtsman  or  skilful  handler  of  a  cra3on  pencil.* 

There  is  a  f  ecu  liar  charm  of  freshness  in  the  first 
thoughts  of  an  eminent  designer,  which  the  dimple  pro- 
cess of  Etching  has  been  frequently  the  happy  means  of 
preserving  and  multiphing.  Many  excellent  Painters 
have  employed  their  leisure  in  playful  toucfies  of  the 
point  or  Etching  needle.  M.  Burtsch,  in  his  Pdntre 
Gravrttr,  instances  several  characteristic  performances 
more  or  less  finished  of  this  kind,  His  first  tlvc  volumes 
contain  some  extremely  clever  fae  similes  executed  by 
himself  after  the  masters  of  the  Flemish  and  Dutch 
Schools.  The  same  author  particularizes  in  his  Guid*i 
to  Eftgravirtg  the  following  names  of  artists  whose  Plates 
have  been  entirely  wrought  with  the  Eti-hing  needle,  or 
in  which  the  addiiiOnnI  touches  and  finishings  by  the 
graver  or  the  dry  point  are  so  slight  as  tube  considered 
next  to  nothing.     From  the  German  School  he  selects 

•  Tlie  charactcTisisc  mI'  Engraving  from  the  buria  only,  Mr. 
Gtlpiti  wvl\  titfiicribtia  tu  \»n  ttrrn^thj  ihoiigb  ti'ldom  immctimtitreit 
by  lUffntiSii ;  while  the  [lectilLirity  i>f  Etching  is  frt^iiem^  thiiiigh 
at  the  risk  of  losing  furc*;  ami  wanting  harmony^  or  oT  being  lt*5S 
correct  in  outline  than  The  slower  and  more  di^lit»eratu  fnotiuna  of 
th«  graver.  *'  Frtina  the  shape/^  saysbt',  *'  of  ihe  Engravi^r' stool  (the 
burin)  each  «tri^ke  i%  an  au»;ylar  incJ^ioH)  which  form  mutt  uf  coursa 
l^ve  the  line  strength  and  firiunesti  if  il  be  not  very  tender.  From 
such  a  line  also^  ai  it  is  a  delibemte  one,  correctness  may  be  t?x- 
peeled,  but  no  |^at  fri^edom  j  for  it  is  a  laboured  lin*;,  pluu^^hed 
throujifh  the  metal,  and  must  necessarily  iti  a  degree  want  case. 
Unlimited /rcp/^/«in,  oti  Ihe  other  hand,  \%  the  characUmtic  of  Etch- 
ing, The  needle  glldm|»  along  the  burface  of  the  copper  meets  mt 
resistancej  and  tukes  any  turn  the  bund  ^'leases  to  give  it.  Etching, 
indeed,  is  mitred  raw  iu^^^  and  may  be  practised  with  the  same  facility. 
But  BA  a«|uafortts  liites  in  aii  equable  manner,  it  cannot  give  the 
line*  that  strength  which  they  receive  from  a  pointed  ^^rawr  cutting 
into  the  copjwr*  Besides,  it  h  ditiicult  to  prevent  its  biting  Ihe 
plate  all  over  alike.  The  distant  parti,  indeed,  muy  be  eiisdy  co- 
vered with  wax,'*  (stripping  mixturo,  see  Note  BB,)  **  and  the  grand 
effi;ct  of  the  keeping  preserved  i  but  to  give  each  ^m^iHer  part  its 
proper  relief,  and  to  hunnonize  the  whole,  requires  so  many  d liferent 
degrees  of  strength,  luch  easy  transit ioni  from  one  into  anoiher^ 
that  af^nafortia  alone  in  not  equal  lo  it.  Here,  therefore,  Engraving 
(with  the  burin)  hath  the  advantage,  i»hi<'b,  by  a  stroke  deep  or 
tender  at  the  artist*«  pleasxire,  can  rary  strength  and  faintQe^s  in 
any  degree*"     Gil|in,  Ewty  on  Prinit^  p.  48, 

The  value,  says  M.  Barisch,  {Antettttng^  4^c.toI,  i,  see.  445.)  of 
Engmviiigs  produced  by  Painters  and  Etchers,  conscious  of  greater 
powers  in  design  than  in  execution,  must  not  be  sought  for  in  their 
style  of  hAndliog;  (that  into  say,  in  any  regidar  adaptation  of 
pecuhar  Uueii  and  cros»-hatching!*,  or  in  the  proiludion  uf  a  clear 
effect  by  carefully  attending  to  the  action  of  the  acid  on  the  metal ;) 
their  merit  cou&ist*  chiefly  in  the  drawing,  m  the  exprebsion,  or  in 
the  grouping:  and  certainty  no  j»tyle  of  Kn graving  could  tie  better 
suited  tuf  such  slight  draw  tugs  av  re<|mre  no  great  effect  of  light 
aud  bhaiiovr* 
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RoUe. 

Wyck. 
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Pesaro. 
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Testa. 


only  two  artists*  JonoM  XhnhaeK  a  native  of  Aagsburf^* 
born  A.  D.  1620,  who  died  in  1700;  and  Christian  Bef 
nard  Rode^  bom  at  Berlin  in  1725,  who  died  A.  d. 
1797,  both  of  them  Painteis.* 

Among  Flemish  artists  we  might  particulariio  Tkih 
mas  Wyck  of  Haerlem*  who  came  to  England  about  the 
time  of  the  Restoration,  and  was  much  employed.  He 
painted  sea^ports  and  shipping  with  small  figares^t 

In  Italy,  Guido  JReni,  whom  we  have  almdy  noticed 
as  of  the  Bolognese  School,  (Painting,  p.  474.  476») 
one  of  the  greatest  masters  of  graceful  design,  executed 
a  considerable  number  of  charming  Etchings.  They 
unite  masterly  freedom  and  boldness  with  the  same 
beauty  of  expression  in  the  heads,  and  the  same  correct 
drawiug  in  the  extremities,  as  are  known  proverbially  to 
characterise  the  Paintings  of  Guido,  He  died  aged  sixty- 
eight  at  Bologna,  his  native  city,  a.  d.  1642.  He  was 
emulated  very  successfully  in  the  use  of  the  point  by  a 
contemporary  Painter,  for  some  time  his  pupil,  Simons 
Cantarini^  called  from  his  birth-place  Simont  daPesaro, 
who  in  Painting  as  well  as  in  Engraving  is  allowed  to  have 
approached  nearer  to  Guido  than  any  other  of  his  nume- 
rous imitators.^  The  Etchings  of  Simone,  in  the  style 
of  his  master,  would  not  be  easily  distinguishable  from 
Guido's,  but  for  their  comparative  deficiency  in  that 
correctness,  (particularly  as  regards  the  marking  of  the 
extremities,)  and  in  that  taste  for  whkh  the  Etchings  of 
Guido  are  pre-eminent.  Strutt  mentions  Giulio  Car' 
pionU  bora  1611,  a  Venetian  Painter,  in  the  style  of 
Piiul  Veronese,  (Painting,  p.  476.)  as  a  tolerably  sue- 
cessful  follower  of  Guido  in  Etching.  PifJro  Testct^  born 
at  Lucca,  a.  o.  1611,  and  thence  called  II  Lucchesino,  a 
pupil  first  of  Domenichino  and  afterwards  of  Pietro  da 
Cortona,  is  another  Painter  whose  Etchings,  to  the  num- 


*  JoHtu  UmbacAf  pi  whan  mtntion  ii  made  by  Baran  Hainckem 
etched  with  a  light  and  spirited  point  several  landscapea  contaioing 
cattle  and  figures.  Uis  Plates,  of  which  are  extant  upwards  of  one 
hundred  andtwenty,  are  mostly  of  small  size  and  of  an  octagon  form. 
Jiode,  the  next  named  artist,  who  had  been  successively  a  pupil  of 
Charles  Vanloo  and  John  Restout  at  Paris,  and  afterwarili  a  student 
in  Italy,  brought  back  with  him  to  Berlin  the  power  of  enriching 
the  Churches  and  Pulacea  of  his  native  Piusvia  with  several  highly 
▼alued  Works.  He  etched  a  considerable  number  (upwards  of  two 
hundred  Plates)  after  his  own  historical  designs ;  several  of  them 
after  the  Pictures  wliich  he  punted  for  various  public  edifices.  He 
is  described  as  working  the  needle  after  a  peculiar  manner  of  his 
own,  rather  using  it  as  a  brush  than  a  penciL  His  Printa  are  con- 
sequently free  and  spirited,  but  show  marks  of  baste.  It  is  observed, 
also  of  his  historical  figures,  particularly  of  his  females,  that  they 
want  dignity.  His  younger  brother  Henry ^  who  died  prematuKly 
at  the  age  of  thirty-two,  was  a  professed  Engraver,  and  a  very  credi- 
table disciple  at  Paris  of  the  famous  \Yille.  (Art  39.) 

f  Quoique  get  e»tampf$y  sayi  M.  Bartsch,  97Ht  graxiet  tTuMepoinie 
kg^e  et  quUin'g  ait  miU  ni  burin  ni  pointe  tecAe,  eliet  ne  JaiuetU 
pas  iTojfrir  un  trh-bei/e  effei  de  c/air  obtcur.  Sa  fa^tm  de  graver 
est  reconmuiahU  aux  petUi  traits  enirecoupis  qui  se  suivent  dume 
maniere  savante  les  different es  formes.  Ces  traits  sont  plus  ou  mouw 
serr^s  mais  rarement  couverts  d'une  contretaitle,  Ses  estampes  mmi 
tres-rares,     {Peintre  Graveur,  vol.  iv.  p.  137.  et  seq,) 

X  Giovamni  Batista  Bo/ognini,  bom  at  Bologna  in  1611,  was  a 
pupil  and  imitator  of  Guide?.  {Peintre  Graveur,  voLxix.  p.  187.) 
Giovanni  Andrea  Sirani  and  his  daughter  Eiizabetta,  {Ibid,  p.  147. 
151.)  of  Bologna,  were  also  successfiU  followers  in  this  School.  He 
was  a  favourite  scholar  of  Guido,  and  etched  likewise  in  a  five, 

?>irited  style.  (/6irf.p.  161.)  CiWio  Gi»7Jtaii  of  Venice,  who  io 
ainting  followed  the  splendid  style  of  Paul  Veronese,  is  recorded 
likewise  by  M.  Bartsch  (or  his  Ktcbings  a  la  Guido.  (Rid,  vol.  xx.  pw 
175.)  Also  Domrnico  Maria  Canuti,  of  Bologna^  a  distinguished 
disciple  of  Guido,  etched  several  Plates  in  the  manner  of  his  masteri 
which,  though  less  spirited  in  execution,  are  neater  and  mora 
finished.  iSomenico  Maria  Bonavera^  of  the  same  city,  nephew  and 
-"'oil  of  Canuti,  followed  in  the  sanote  style.  Hia  IStehingt  aie 
•bed  with  the  dry  point    {Ibid,  voL  xiz.  p.  222.) 


ber  of  about  thirty-nine,  are  held  in  eoosideffuble  €stia»»    ^ 
tion.    They  hsTS  the  merits  as  ipsII  as  defeets  of  his    * 
Pictures^  and,  while  they  diseover  surprising  variety  and  ^ 
powers  of  inventioUt  are  too  often  de6cient  ia  expresnoa, 
neither  portraying    iemale   mee  nor  msualj  bcaoiy. 
They  reseoable  tlM  mannered  style  of  Antcmio  Tem- 

eesta,  but  are  of  superior  execotioo.      A  Neapolitan 
ainter,  (bom  a.  o.  16820  Lueca  Giordano^  (PAiimNe,  L  ( 
p.  470.)  is  another  pupil  and  assistant   of  Pietro  da  das 
Cortona,  who  has  left  some  masterly  and  very  spirited 
Etchings.    HI.  BariMh  (Pendre  Graveur^  vol.  xzi.  p. 
178.)  records  six  specimens  in  the  style  of  Spagndetlfl^ 
the  artist's  first  instructor.     Giuseppe  DiamanUni^  bora  Dbi 
about  A.  D.  IfiCO,  in  the  Province  of  Ronnafi^na;,  is  another 
Italian  Painter  whose  Etchings^  to  the  numfaier  of  ahoat 
forty  Plates,  are  much  esteemed  and  poaaeaa  a  rare  unioa 
of  grace,  correctness,  and  spirit.* 

COMPOUlfl)   CHALCOOnAPHT 

Wood  Blodts  appUtd  to  Copper-plaie  Imprmkm. 

(46.)  Having  now  given  some  account  of  three  dii^  0*f 
tinct  methods  3[  Engraving  on  metal ;   which  methods,  ^* 
from  the  circumstance  of  each  being  somelimes  empbycd  ^' 
singly  and  unassisted  by  the  others,   we  have  csiled 
simple  processes :  we  proceed  to  mention  several  coai- 
binations  of  these  either  among  themselves  or  with  other 
methods. 

The  first  of  these  compound  processea  to  be  mentioned  Wd 
is  the  union  of  Wood-Engraving  with  Chalcography;  aj^ 
method  alluded  to  (Art  SO.)  as  bdn^  considered  the  ^ 
characteristic  of  chiaroscuro  printing  In  Germany.    As  j^n 
ancient  German  master,  whose  name  Mair^  with  tbeiin 
date  1499,  is  affixed  to  his  productions,  has  already  beea  ^ 
mentioned.     (Note  (W.)  at  the  end  of  ENaaAViNo.) 
H.  Bartsch  (Peta^re  Gravewr^  vol.  vi.  p.  967.)  calls  hia 
a  native  of  Landshut  in  Moravia.t    Tlie  subject  beisf 
first  outlined  on  metal  was  then  printed  and  the  imprei- 
sion  afterwards  shaded  by  means  of  dififerent  blocks. 
Papillon,however,complainsof  this  outline  from  copper- 
plate as  greatly  inferior  to  an  outline  from  wood*    fle 
calls  it  poor  and  scratchy.     Maigre  et  igraiigne^  sbji 
he,  U  n'a  ni  V expression  ni  la  beatUi  de  eelui  qui  erf 
gravi  en  bois.     He  mentions  a  chiaroscuro  Print  in  hit 
possession  from  the  hand  of  Abraham  Bloemaert,  dlkms 
which  the  outline  had  been  etched.    But,  in  general,  tbi 
Prints  of  Bloemaert  thus  executed  are  very  spirited  asd 
produce  a  good  effect    Among  others,  we  may  instaoee 
a  *'  Holy  Family;"  a  '<  St.  Simon,"  with  the  instrumest 
of  his  martyrdom  ;  ^'  The  Woman  with  a  Veil ;"  a  '*Sl 
Jerome,"  after  Parmegiano ;  and  a  *^  Naked  Infant,' 
after  Titian.  M.  Bartsch,  by  some  mistake,  (Amleitun^, 
4'c.  \6L  i.  sec.  638.)  names  Cornelius  Bk>einaert  as  tbe 


*  M.  Bartsch  gites  the  nsmes  of  two  modem  Painters  of  Iblfa 
both  living  in  1821,  whose  Etchings  an  lemnrkaUe :  Lmisein 
SebateUi  at  Flotanct,  and  Barhimne^  PineHi  at  Brnne.  {Jkieiimgt 
ifc.  vol  i.  p.  196.  sec.  452.) 

f  <<  His  mode  of  operating,''  lays  Stmtt,  *  was  extrcniely  simok 
He  first  engraved  the  subject  proposed  upon  eomer,  and  finished  it 
as  much  as  the  artists  of  his  oay  nsually  did.  He  next  pccpaied  a 
block  of  wood,  upon  which  he  cot  out  tha  eitieine  lif^kta,  and  tbss 
impressed  it  upon  the  Print,  by  which  means  a  fidat  tint  was  added 
to  all  the  rest  of  tbe  Work,  excepting  only  to  tkoae  parts  where  the 
lights  were  meant  to  predominate,  which  appear  as  if  hei^teosd 
with  white  paint.  The  Prints  performed  in  the  style  above-mea* 
tioned,'*  continues  ICr.  Stnit^  ^  are  tatitaiely  gsod  ; 
of  such  dEunags.** 
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first  who  attempted  works  of  Ibis  tcind.  Cornelius  was 
m,^^^  certainly  eminent^  but  not  as  a  Wood- Engraver.  He 
wtts  the  youngest  of  four  sons  of  Abraham  above-men- 
Itonerl,  and  has  undoubted  claima  to  originality  on  cop- 
per, as  I  he  introducer  of  a  style  afterwards  perfected  by 
the  great  Engravers  of  the  French  School,  Audraii, 
Baudet,  Picart,  and  De  PoiUy. 
Orotiui*  A  learned  antiquarian  Work  by  Hubert  Groti us,  (Art* 
40.)  of  which  Papillon  possessed  the  first  volume  on 
Roman  antiquities,  contains,  he  says,  a  portrait  of 
Hubert  in  the  frontispiece,  outlined  similarly  to  the 
above,  Le  trail  at  grave  d  Veaufarte  ei  la  pianche  de 
Ttnirhe  en  hois.  The  same  mode  of  execution  is  also 
adopted  by  Hubert  for  representing  one  hundred  and  forty- 
one  medals  of  the  different  Roman  Emperors.  Papillon 
further  stales  himself  to  be  the  possessor  of  a  **  Death 
of  Lucretia/*  similarly  performed,  and  bearing  the  date 
1612,  by  Paul  Moredze,  a  distinguished  Painter  of 
Utrecht;  and  particularizes  two  amateurs  and  collec- 
tors of  great  celebrity  in  his  day,  M.  Cro2at  and  the 
Count  Caylti,*;  the  former  as  having  patronized  and  the 
latter  as  having  practised  this  style  of  Compound  Chal- 
cography.*  A  French  artist  named  Paul  Ponlim  A  n- 
(oine  Robertt  born  at  Paris  about  16S0,  is  mentioned  by 
M*  Bartsch  as  having  etched  several  of  the  subjects 
which  were  executed  in  chiaroscuro  by  Nicolas  and 
Vincent  le  Sueur  (Art.  29.  31.)  for  the  Croxat  collec- 
tion. 

We  may  here  subjoin  the  name  of  an  ingenious 
Englishman,  Edward  Kirkali,  (Art.  30,)  who  invented 
a  mode  of  producing  Prints  in  chiaroscuro  by  a  mixture 
of  etching  and  mezzntinlo  (Art.  62.)  with  the  assistance 
of  wooden  cuts.  The  outline  is  boldly  etched;  the  dark 
shadows  are  then  worked  on  the  copper  with  the  grain- 
ing tool,  and  the  remaining  process  for  producing  de- 
mitints  and  for  leaving  the  high  lights  is  effected  by 
separate  blocks  of  wood. 

(47.)  Being  drawn  once  more  to  the  subject  of  En' 
graving  in  relievo,  we  may  be  excused  for  introducing  to 
the  reader  in  ihis  place  a  melhcid  practised  by  Mr.  Lizarp, 
of  executing  Engravings  on  metal  so  as  that  the  lines 
of  the  work  may,  like  those  of  type  or  of  wood^culs»  form 
a  raised  surface.f  This  invejition  is  so  recent,  as  to 
require  every  indulgence  trom  criticism,  but  it  promises 
the  means  of  combining  the  facilitiesof  copper-plate  with 
the  durability  of  Engravings  on  wood. 


•  Traiti  iU  ia  Gravure^  3fC,  vol.  L  p.  396,  397.  400,  405, 
f  Ob  a  well  poli»h**cl  plate  of  copper  (a  preferablii  material  to 
lead,  pewJer,  ty|Te-nnetiil,  ainc,  or  brass,  aO  of  which  have  Iwen  tried) 
the  drawio^  fur  the  iotendetl  Print  is  ntMle  with  a  pen  or  hair  pencil 
dipped  in  tui^ientine  vamish  coloured  wilh  lamp-black.  Let  Ihia 
drawinji^  of  vftmish  be  pedectly  dry,  and  then  proceed  as  in  etching. 
(See  Nate  BB.)  Th*?  acid,  poured  upoa  the  plate,  will  reinnve  by 
its  action  on  tlie  uncovered  parts  of  thv  copper  &U  Ibe  interstices 
intonrk'd  to  be  hollowed  out  between  the  lines  of  the  drawrng.  Jo 
dark  i^hadinfj^^  where  the  titles  are  numerous  and  clonely  drawn,  and 
the  ioler^tioes  few,  thia  operatioo  ii  performed  without  much  risk 
fif  iicctiknt ;  but  if  the  di»tauce  Iw  coniiiderable  between  the  linefl, 
it  wnil  be  necessary,  by  a  subiequent  procesti^  1o  employ  the  burin 
for  cutting  away  the  parts  wliich  Durrauud  them  in  order  to  prevent 
the  dabber  of  the  preasman  frrnn  n;aebtn|;r  the  bottom,  so  at  to 
char^  it  with  ink  and  cau»e  a  blurred  impression. 

The  in^jfenious  contriver  of  Hiiii  method  nfcoraTnend#  from  expe- 
rience th*it  tlie  common  etching  gruund  be,  in  the  first  in&tnnce. 
Uid  U|xiii  thti  copjier;  next  that  with  an  etching  needle  the  first 
Ci>tir»e  of  linen,  or  rather  intmtictt^  he  removed  ;  and,  lastly,  that 
over  iheiie  the  artist  should  put  in  his  crufm  lines  wilh  the  v«mii>h< 
In  such  parts  as  reittiire  more  freedom  of  touch  the  etchiiij;  irnniud 
may  liw  i»cra^ied  aw^iy,  and  the  drawin(f  completed  with  the  varaish. 
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^ork  of  the  Burin  combined  with  that  of  tht  Etching 
Needle  and  Dry  Point, 

(46.)  But  th«  fiort  of  compound  process,  which  in 
modern  Art  has  gained  most  admirers,  and  has  engaged 
Ihe  attention  of  the  most  considet^ble  number  of  artists, 
requires  neiit  to  be  remarked  upon ;  namely,  the  con- 
junction of  etching  wilh  the  work  of  the  graver  and  of 
the  dry  point.  (Art.  33. 44.  45)  According  to  this 
combined  arrangement,  each  of  these  three  modes  of 
Engraving  is  made  available,  on  one  and  the  same  cop* 
per- plate,  to  the  representation  of  such  objects  as  each  i9 
best  adapted  to  delineate,* 

(49.)  To  give  more  than  a  very  select  number  of  the 
artisU  wlio  have  beeti  distinguished  in  the  compound 
process  now  under  our  consideration  would  be  to  tran- 
scribe  a  whole  Dictionary  of  graphic  biography.  We 
shall  therefore  limit  our  attenlion  to  comparalively  a  few 
in  each  of  the  European  Countries  before  mentioned,  and 
we  propose  to  tlivide  works  of  ihts  kind  into  two  classes* 

\,  Works  in  which  etching  is  merely  a  basis  or  ini- 
tiatory operation,  and  of  which  the  remainder  is  com- 
pleted, partly  with  the  dry  point,  but  chiefly  wilh  the 
graving  tool:  so  that  a  copper-plate  thus  executed,  pos- 
sesses all  the  strength  and  harmony  of  an  Engraving 
pertbrmed  from  its  commencement  wilh  the  burin  alone* 
This  style  of  the  Art  arose  only  in  the  beginning  of  the 
XVIIth  Century. 

2,  Works  in  which  etching  predominates^  but  in 
which  the  Plates,  after  the  process  of  etching,  are  more  or 
less  retouched  and  strengthened  for  pictorial  effect  by 
the  graving  tool  and  dry  point.  These  Prials  resemble 
drawings  of  which  Ihe  merit  depends  on  a  pro[>er  ma- 
nagement of  light  and  shade. t     They  have  sometimes 

*  A  peculiar  eKcellence  of  etching  consitts  iti  its  admirable  ex- 
pressioa  of  ihe  p]cturei»qu«  in  ancient  or  ruined  buitdin|rB,  in  cot- 
tageSf  in  rocks,  and  uneven  ground,  in  the  broken  trunks,  and  i^ar- 
ticularly  the  foliuge  of  tives,  and  in  its  gener^il  aptness  for  por- 
traying vegetation.  To  characterise  such  objector,  an  agreeable 
roUk;hiie&s,  when  the  acid  is  permitted  to  bite  tVeely^  is  pruduced  ; 
ariil  on  Ihe  uther  hand^  any  rtqiiired  decree  of  smoothness  is 
equally  attainable  by  reaiion  of  the  ouifonn  action  of  the  corroding 
liquid  when  left  to  bite  the  hiu«  evenly  and  alike.  (Art.  19.)  The 
haodal>ouf  iheoperatur  bus  the  inestimahle  advantage  of  applying 
hiji  eiching  netfdle  wtth  the  same  frvedum  as  io  drawing  With  m 
black' ]f  ad  peneiL 

Ktching  aloue,  however,  would  be  feeble  and  of\en  iti correct. 
Wberever  precision  and  strength  are  required  the  burin  is  india- 
pensuble;  and  the  latter  itislnimeDt  (mure  especially  in  portraits, 
where  the  must  minute  parts  must  be  faithfully  given)  is  employed 
for  re-entfring  the  etched  lines  to  give  them  the  requit<ite  sharjjness. 
For  engraving  also  such  lines  as  ^wetl  by  inwitisible  gradation  from 
a  fine  extremity  to  gn'ater  thickness,  or  vUe  vtrtdf  although  seve- 
ral etching  needles  dit!L*nDg-  in  brsadth  may,  one  af>rr  the  other, 
be  used  fur  re-entering  fhe  same  line  ;  or,  althuugh  the  instrument 
which  Uos^e  terms  an  ^chQppt  (see  Plate  i,)  may  be  B|^ptied  ;  yet 
no  line  of  this  kind  can  ever  equal  in  clearness,  exactness,  am)  firm- 
ness aline  cut  at  one  sweep  with  the  graving  tool.  The  now  uni- 
versal practice,  therefore,  of  modern  Chalcographers«  whether 
executing  the  largest  or  the  mont  minute  Works*  is  first  to  bring  their 
Plates  to  a  state  uf  con<>idertib1e  forwardness,  and  to  pru<luce  all  thti 
producible  effect  by  means  of  etching:  then^  iriVA  the  grarrr',  to 
tiArmciiniie  the  ditferent  ma^sses,  and  tiiVA  /Ac  dry  point  ro  tint  the 
lights  and  mure  delicate  portions  of  the  Kngraving.  S(t  that  Plates 
prolesseilty  wrought  by  ih©  burin  are  scarcely  to  be  found  without 
9ome  assialancit  trom  etching :  whde,  on  the  other  hand^  few  copper* 
plates  tinder  the  tnle  of  etchings  are  ccmimitted  to  the  press 
without  some  touches  from  the  graver  and  dry  point. 

f  Attteitung^  Sf^c.  vol.  1  sec.  443,  M.  Bartsch  has  included  this 
class  of  Prints  among  his  exampbs  of  etching;  but  as  in  most  of 
them  considerable  use  of  the  graving  tool  or  burin  i»  intnidu€ed| 
we  mu^t,  U  \m  con'^istcnt,  tncludi!  them  among  specimens  of  Com* 
pound  Chalcography. 
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been  classed  with  etdiingfs.  Their  execution,  however* 
advances  a  degree  further  than  in  the  Prints  we  have  just 
mentioned,  (Art.  45  )  by  Rode,  Guido,  Cantarini,  Testa, 
and  others :  and  which  latter  may  be  compared  to  slight 
sketches  where  no  peculiar  effect  from  shading  is  ex« 
pected  or  intended. 

(50.)  Respectins:  the  first  of  these  classes  of  the  Art 
it  is  to  be  remarked,  that  although  such  a  complete  union 
in  the  operations  of  the  graver  with  those  of  the  etching 
needle  was  not  accomplished  in  the  XVIth  Century,  as 
was  afterwards  effected  by  Gerard  Audran,  and  the 
French  School,  towards  the  end  of  the  XVIIth;  yet 
that  the  attempt  was  made  long  before,  and  not  alto- 
gether unsuccessfully  in  Italy :  and  as  the  invention  of 
etching  was  at  first  introduced  only  in  the  light  of  a 
substitute  for  the  work  of  the  burin,  no  doubt  the  burinist 
would  more  oflen  deem  it  expedient  to  retouch  his  etching 
with  the  graving  tool,  than  afterwards ;  when  the  peculiar 
virtues  of  each  process  came  to  be  better  understood 
and  appreciated.    We  have  already  included  Agostino 
Caracci  (Art.  87.)  among  the  most  eminent  burinists  of 
Italy.   Three  others  of  the  same  name  and  family,  LudO' 
vico,  born  a.  d.  1555,  the  celebrated  founder  of  their 
School  in  Bologna,  (Painting,  p.  476.)  with  his  cousins, 
Annibale  and  Francuco^  (but  more  particularly  Anni- 
bale,)  younger  brothers  of  Agostino,  have  lefl  us  several 
free  and  masterly  specimens  of  historical  Engraving, 
partly  etched,  and  then  finished  with  the  graver     Their 
contemporary  Federico  Baroceio^  of  the  Roman  School, 
(Painting,  p.  474.)  was  another  fmntre  graceur  whose 
Engravings,  not,  certainly,  examples  of  delicate  execu- 
tion, possess  the  yet  higher  claims  of  correct  desigpn 
and  beautiful  expression.     He  died  in  1612.    An  exact 
account  of  the  Prints  by  these  artists  is  given  in  M. 
Bartsch's  seventeenth  and  eighteenth  volumes. 

We  must  here,  as  before,  considerably  abridge  the 
materials,  which  with  some  care  we  had  collected :  and 
in  order  to  preserve  our  prescribed  bounds,  can  only 
give  in  nearly  chronological  order  a  few  of  the  names 
which  belong  to  the  succeeding  centuries.  Such  re- 
marks as  our  space  affords  will  be  found  occasionally  in 
a  note  below. 

ArtUU*  Names.       Where  born  and  when.  Died  at  a.  n* 

Pieiro  del  Po Palenno  • .  1610  Naples 1692 

Piftro  TeMta* Lucca  ....  1611  Drowned  in  the  Tiber  1650 

Car/o  CrWof Antroduco.  1626  •  •  • • 1686 

iil  ^^^"'^^^  j4quila.  Palenno,  •  1676 

ml  \  Pieiro  jlqui/a*  settled  with  his  brother  at  Rome  about  ....  1700 

*  Dei  Po  and  Tetla  were  pupils  of  Domenichino,  Engravers  of 
some  celebrity,  the  former  after  his  master,  as  well  as  after  the 
Caracci  and  Nic  Poussin ;  the  latter  after  his  own  desiu'ns.  Testa 
studied  some  time  under  Pietro  da  Cortona.  (See  Roman  School, 
Paintinq,  p.  474.)  The  Works  of  Testa  have  been  sometimes 
classed  and  compared  with  those  of  Tempesta,  (Art  45.  51.) 
but  those  Print:!  to  which  we  now  allude  are  more  finished,  and 

S assess  superior  execution.  For  an  account  of  Testa  as  well  as  of 
el  Poy  see  vol  xx.  of  the  Peintre  Graveur, 

f  CcfiV),  another  disciple  of  P.  da  Cortona,  is  recorded  by  M. 
Bartsch  {Peintre  Graveur,  vol.  xxi.  p.  101.)  as  the  Enjfraver  of 
ninety  pieces,  (sixty-four  of  them  subjects  from  the  Farnese  Gal- 
1*>T»)  9*<*  offrent  un  detsein  pur  et  ferme^  ainti  qu^une  pointe  tegere 
milee  tTouvrage  de  hurxn  trh-inteliigente, 

X  Pietro  was  an  Ecclesiastic  and  a  Monk,  but  found  leisure  in 
his  seclusion  to  become,  according  to  Baldinucci,  a  respectable 
Painter.  As  an  Engraver  he  is  better  known.  His  drawing  is 
extremely  correct :  and  his  Prints,  the  best  of  which  are  after  the 
Caracci,  possess  admirable  boldness  and  freedom.  Each  of  the 
brothers  engraved  several  Plates  after  P.  da  Cortona,  Ciro  Fcrri, 
and  Carlo  Maratti,  (Painting,  p.  474.)  and  Pietro  was  engaged 
with  Cesare  Fantelli  in  a  se^  of  fifty-six  Prints  from  the  serte«  of 
Pictures  in  the  Vatican  called  "  Raffaelle*s  Bible."      The  first 


NtfDts.  -WliBntamaiJwlMa.  DIeAaft  ^iw     ( 

Cnnre  Faii/e//i..**««..Fkn«iice I66OR011M 1758    | 

Cnrlo  Qregori^ Florence 1719  ^^ 

Oiaeomo  mg\ Lucerne 1681  Rome. ••••••••  1752 

Oiiueppe  WagnerX   .  •  •  .Thalendorf  •  • .  •  1706 

Dmnenieo  Cnnego^    ••••Vcroii* 1727 I860 

i^i.}«»- v«o„ {i'4j 

Fruneetco  BnrtoioMti}\  . .Florence 1730  Lisbon 1812 

Giovanni  Foipato Bassano,  about  1738 1800- 

JUpkaei  Morghen Naples 1755 

(51.)  Our  second  class  inclades  a  host  too  numeroiiB 
for  detail.   A  number  of  Painters  in  the  diflferent  Schools 
of  Italy  have  been  distinguished  in  this  class  as  etehers. 
Most  of  them  will  be  found  in  the   sixteenth  and  fife 
following  volumes  of  M.  Bartsch*8   Peintre   Graceitr, 
FranccMco  Mazzuoli^  or  PartnegianOt  (Painting,  p.  477.)  Sem 
whom  we  have  remarked  upon  as  the   introducer  i^dm 
etching  into  Italy,  claims  to  be  first  mentioned.     Efc  ^"^i^^ 
born  A.  D.  1503,  at  Parma,  as  his  popular  name  imparU^j"!^ 
We  next  find  ourselves  among  the  Italian  artsts  wfum  ^^ 
the  munificent  Francis  I.  invited    to    Fontanchkaa. 

gAiNTiNO,  p.  490.  French  School.)     IsUCom  Paim,(,aL,|^ 
low-pupil  with  his  brother  II  Fattore  under  Ra&dkj 

thirty-six  are  by  Fantelli,  but  an  miuh  inferior  to  tha  icmsiiila 
Irom  the  hand  ii  Pictio  AquUa. 

*  A  Work  entitled  Mmoeum  Fhrtnthuum^  portraying  as  ii 
name  impoxts,  the  treasures  of  Ait  at  Florence,  called  forth  the 
graphic  talents  of  se? eral  distinguished  artistn,  and  amon|^  wihcn 
of  Carlo  Grwgori,  a  pupil  of  the  celebrated  Qiaconoo  FnrVi  abofs 
named.  Carlo  left  a  son,  Ferdinando^  bora  at  Florenoi  la  1743^ 
who  studied  at  Paris  in  the  School  of  J.  Q.  WiUa^  (Act  39.) 
and  hat  engraved  several  Plates  of  eonxiderablo  merit. 

•f  Frtg  has  been  generallj  put  down  aiiiootf  thm  German  Schss^ 
altoough  he  must  have  piuRied  his  life  at  Kome  fiom  the  age  of 
twenty<two,  until  his  death  at  the  age  of  seveuty-one ;  and  alihoi^ 
he  was  regarded  as  one  of  the  ablot  masters  in  that  dty.  He  laft 
hb  native  Swisserland  to  become  a  puial  at  Rooae^  for  some  fins 
of  Westerhout,  but  afterwards  of  Carlo  llaratti,  under  whoa  hi 
was  a  fellow-student  with  Van  Audenaerdey  a  future  oraameotef 
the  Flemish  School.  Maratti  is  said  to  have  remaihed  (0  Ui 
pupils,  that  a  common  fault  of  historical  En^pmvera  was  to  caosi 
hardness  in  their  contours  by  too  frequent  uae  of  the  burin ;  tbat 
Dorign}r  in  hb  best  Prints  had  escaped  this  error ;  and  that  bv 
familiarising  their  hands  to  the  etchuig  point,  tbej  would  find  it 
to  exceed  the  graver  in  delineation  of  picturesque  objects,  fiy  tlis 
advice  of  their  master,  Audenaerde  and  Frej  pursued  the  seat 
style  of  Engraving,  but  Frey  with  so  superior  success,  as  to  bs 
sometimes  remarked  upon  as  the  Gerard  Audran  of  Italy.  RafficUc^ 
Guido,  Domenichino,  P.  da  Cortona,  and  Maratti  are  the  Paioten 
after  whom  the  principal  Engravings  are  executed  by  this  comd 
and  tasteful  dnughtsnum,  as  well  as  perfect  master  of  harmooioas 
eflect  few  Prints  approach  nearer  to  the  style  of  their  originsh. 
Good  impressions  are  extremely  rare.  His  son  and  pubUdMT 
Phifip  is  said  to  have  retouched  most  unskilfitlly  the  worn  PUtes, 
and  to  have  destroyed  aU  the  harmonious  sweetness  aud  delicacy 
of  Giacomo. 

I  This  equally  celebrated  native  of  Swisserland  established  him- 
self at  Venice.  His  yv^orks,  like  those  of  Audran  (Art.  56.)  and 
Frey.  show  how  admirable  is  the  union,  judiciously  and  tasteluUf 
made,  of  etching  with  the  work  of  the  burin  and  dry  point  Froa 
his  School  at  Venice  have  come  forth  some  of  the  ablest  modern^ 
Barlolozzij  Flipart,  Berardi,  Cape/tani,  and  others. 

(  Cuneco,  with  Capellani  and  others,  worked  for  the  Senok 
hatica  of  Mr.  Hamilton.  He  afterwards  can^  to  Eng)and|  wlisn 
he  engraved  some  Plates  for  the  Buydell  collection. 

II  Dr.  Juhnson*8  Epitaph  on  the  Poet  Goldsmith  may  be  parwM 
with  strict  truth  in  reference  to  the  indefatigable  genius  of  Borfo* 
/ocsi, — that  he  left  scarcely  any  species  of  Knfrraving  **nntmifbf^ 
or  unadorned  by  his  hand ;"  t>ut  it  is  to  his  VVorIa  in  the  dassof 
Art  we  now  conKiUer  (kucK  as  his  *'  Clytie  repulsing  the  God  of 
Love,"  afier  A.  Caracci)  that  he  is  indebted  for  his  settled  rapu- 
tation.  His  pupil  Voipato,  whom  he  taught  at  Venice,  has  distis- 
guished  himself  by  several  Prints  from  KaffiMlle  not  unworthy  of 
such  an  instructor ;  and  from  Volpato  the  same  instructions  haft 
descended  with  undiminished  force  to  Raphael  Morgken^  the  di^ 
ciple  and  son-in-Uw  of  the  lattei. 
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Leon  Davait^  ind  Domenico  del  Barhiere  were  of  that 
number.  The  Prints  of  ihcse  EngraverSt  chiefly  aOcr 
the  Works  of  II  Rosso,  Niccolo  dell'  Abati,  and  Prima- 
liccio,  are  ihe  more  valuable  ever  since  the  barbarous 
and  watiton  demoliUon,  in  1738»  of  the  magniticciU 
frescos  at  Fontainebleau,  executed  by  Delf  Abati,  (a.  d, 
155*2,  et  seq,)  from  the  designs  of  Frimaticcio,  An- 
tonio Fantuizi  of  Viterbo,  a  pupil  of  Pnniaticcio,  has 
likewise  left  some  bold  and  scarce  etchings  from  the 
Works  of  that  master,  as  well  as  of  II  Rosso,  Giovanni 
Batista  Franco*  was  a  celebrated  contemporary  of  these 
artists. 

In  the  Venetian  School,  the  etchings  by  Paolo  Caghli- 
ari^  (Paintino,  p.  47fi.)  known  better  as  Paolo  Vcto- 
ne»t ;  also  by  Odoardo  Fiaidii^  of  Rologna,  a  pupil  of 
Tintoretto;  and  by  Giacopo  Palma^  (bora  at  Venice  in 
1544,  and  surnamed  It  G^iora/ii?»  to  distinguish  him  from 
the  elder  Pal  ma.  his  great  uncle,)  are  in  great  esteem 
among  the  curious, 

Art(«ti'  Nnmri.  Wberp  bora  Ktid  mbesi*  Tbd  at       a.  »<. 

Gio,    Bat.    D'AmHij   aliaiKr  ^r^.^ 

Ti  I  %t  ^x  f  V  erona 1012 

Amtomio  Trmprtiul .Florence  ....  1555  ' 

Batitfti  llc'fntinOt  flounshed  at  Vtfiiice  about  a>  d.  1540. 
JRrmigiio  Canttt^allma^  •  >».  .Flofeace  . «.  .1582 

•'"/f'^Tf"  '"""  ^'^P''i''**'''""'^'"l>589  Naplet  ..,.1656 

Giuv.  Fran.  Barbierii  alias  l^r.     *  ipoa  icre 

Gu^rcinoH ......P"'**'- 1^^^ ^^^^ 

GiacomoCai/Q(** * . . , Nancy  , . , , .  J5S3 1635 

•  Franco  formed  hta  style  of  Fainliag  upon  the  study  of  Michel 
Angel o  Buonamtij  and  though  not  iucc««sful  aa  a  eokjurisJ,  it  con- 
BidLFt^  by  LuDii  a&  one  of  (he  abkst  example»  of  Florentine  Art. 
His  Platewt  to  the  number  of  about  oinetVf  are  carefully  dividtrd  by 
AI-  Bartvcb  into  four  sectmnm^  aU  of  wbich  he  contiderft  to  have 
been  more  or  less  ekbed :  the  Kr«t  section  very  little ;  the  three 
last  evidently  so ;  and  in  the  fonrlh  he  considers  the  burin  only 
applied  to  lengthen  out  info  fine  point B|  thoie  lines  which  the  aqua* 
fortis  would  ntcessarily  leave  in  u  blunted  state. 

f  Styletl  Dei  iWtiro,  from  havini^  been  the  scholar  of  El  Moro. 
(Francesco  Torbido.)  D^Anj»elk  wai  in  Painting  a  succeKiful  com- 
jietttor  of  Paolo  Veronese.  His  slij^bt  and  spirited  etching  arc 
remarkable  for  delicate  and  masletly  drawing  in  the  extreraitiet 
of  the  figure.  In  conjunction  with  Htttista  Vicentino,  he  enj/raved 
fif^y  kndftcapes^  chiefly  after  Titian.  His  son  Marco  is  hlewise 
cbn^nicied  by  M,  Bariiich  among  the  etchers, 

I  A  Paiuter  of  battltr-pieces,  whose  inventivt  poweti  tnd  great 
fertility  are  manife^^ted  in  hiji  numerous  etchings,  coniiisting'  of 
more  limn  eighteen  hundred. 

^  Pupil  of  the  Caracci,  tbough  not  distinpuisbed  as  a  Painter,  and 
instructed  in  Engravin^^  by  Gm/iQ  /*ariji.  jointly  with  whom  he  en« 
graved  some  plaSes  of  opera  scenes  The  School  of  Otftta  Gal/ina 
at  Florence  bccanne  celebrated,  as  Gori  relates^  for  producing  Sttr/ano 
dfita  Hrffa^  and  JtiCqUTM  or  Gmconm  Ca//t>f* 

II  Sptitfiioitih,  aud  hit  sometime  pupil  Stthator  Roia^  (Painttno, 
p.  478,)  gave  celebrity  to  Naples  in  (his  Art.  The  former  his  luft 
about  twenty  etchings,  producing,  in  a  In^ld  and  free  manner,  the 
finest  effect.  The  latter  has  U-ft  about  ninety,  of  which  the  masterly 
chiaroscuro  and  cbiKracteristic  expression^  particularly  im  the  heatjs 
of  his  BgureSj  ore  admiraMe. 

IT  A  few  etchings  from  the  hand  ofthisPainterj  one  of  Ihe  lights 
of  Bolo|*na,  (Paiwtino,,  p.  477.)  show  {;reat  taste  and  spirit. 

•*  His  Prints  amount  to  upwards  of  fifteen  hundred.  Caflot  is 
most  successfiil  where  he  has  confined  himself  (o  small  figures.  He 
UMfd  for  his  Plates  the  hard  varnish,  which  soon  after  his  time  was 
atndoned  fur  the  modern  more  conirenient  material  (Note  ( BB,)  at 
the  end  of  Enohavino.)  His  powers  of  invention  were  extraordi' 
nary.  His  practice  was  to  make  several  designs  for  a  subject 
before  he  could  engrave  it  to  hts  satisfoctian.  \Vatelet  declares 
that  he  saw  four  dilTercnt  drawinffs  by  Callot,  for  his  celebrated 
Plate  of  the  "  Tenaptalions  of  St  Anthony."  A  courageous  reply 
made  to  Richelieu,  the  powerful  and  resentful  Minister  of  Louis  XI II., 
is  recocdcd  of  this  Engraver,  af^er  he  had  been  employed  sometime 
At  Paris  to  engrave  the  princif  al  sieges  and  battles  of  the  French, 
particularly  those  of  Rochelle  and  Rh^.  Da  being  pressed  by 
threats^  after  he  had  made  teveral  i>ei|uesta  to  be  excused,  to  furnish 
ft  drawiDg,  and  engrave  a  akniUi  Plate  of  the  siege  of  Nancyj  hii 


AiiifU'  Kb  met. 


Wber«  Itoro  and  i^lipn. 


Dletlut 


Claude  Gftif^  alias  Claude^  Chiim|».igne  KfjQA  \^n2 

Lorraine* » .  *  • .  J     in  Lorraine  J  ...••*»••♦, 

Gio,  Frun,  GrimaUif  . . , , .  Bulogua . . . , , ISM • . . , I fiSQ 

Ptriro  Fr^n.  Mota  % ,  Caldra Um  Kotmi IC65 

Str/ano  Atiia  fic//«J Florence  . , , .  1610 1664 

GttMpar  Duchft.  alias  (tiss-l  „  tri'»  n  _  liwp 

^  -^  11  }  Rome..*.* .  .iGl3  Rome   t.«..l675 

Sahator  Rum Naples 161 5  Rome 1 673 

Gwv*  Benedetto  CatUgiiont,  Genoa,  ,,.•,.  1616 1670 

Barto/omeo  Bitcaino^  *  * , .  ^  Genoa   ,,•.,.  1632  Of  1  he  plague  1657 

Pirtro  SanteBartatt  called!  p ^^35 

by  some  II  Penigmo^*  .  J  '^*="^'» ^^^-^ 

3farc»  J?jcci . . . , , Belluno 1680  Venice 1730 

Giov,  Botnta  Ttfpolit\\  . . , .  Venice 1697  Madrid  . . « *  1770 

Fruncetca  Londinia « •  Milan *  1 723 

Bemgno  Bouil }    ,.,.....,  Milan 1727 

(52.)  Turning  next  to  Germany,  for  a  first  class  of 
Chal  CO  graph  ers  (Art.  49.)  in  this  mixed  process,  we 
find  the  name  of  John  Frederic  Banse^  in  a  list  by  M. 
Bartsch,  {Anleitung^^'c,  vol.  i.  p.  223.)  next  to  the  name 
of  J.  Frey,  whom  we  have  already  mentioned,  (ArL  50.) 
Banse  was  born  ut  Halle  in  Saxony,  a.  d.  1738-     Ue 

native  city,  taken  by  the  French  in  1631,  he  replied,  **l  will 
sooner  cut  off  my  ri^ht  haiid|  than  employ  it  in  any  act  disrciptct* 
ful  to  my  Counlry,  or  disloyal  to  my  Prince;*'  alludiug  tu  Ihii 
Buke  of  Lorrame,  whoNts  dominions  wtire  not  then  formally 
appended  to  France,  but  had  he  en  overrun ;,  together  with  Nancy 
thi;  Capital,  by  the  French  armies  during  Richelieu^N  darling  contesta 
with  Austriii.  Louis,  more  generous  than  bis  Miciister,  wm  so 
struck  with  Ihis  patriotic  aoswer,  that  he  offered  Callot  a  handsi)me 
pension,  which  be  nobly  declined.  Nutwitbstandimg  thiN  plain 
refusal  oT  Callot  bimsttlt  to  be  di^emed  a  Frenchman,  his  chroni- 
clers have  enrolled  him  among  French  Enj^nivers,  together  with 
his  inimitable  fellow -cutmtryman,  Cbiude  Gel^e,  or  Claude  Lttr' 
raine^  who  aim  pushed  hie  best  days  in  Italy,  and  died  at  Rome  in 
1682,  litfoitj  hi»  native  Province  woa  ceded  to  Frauce*  (Paintiwo, 
p.  491 J 

•  C/umU  etched  several  landscapes  and  seaports,  to  the  uumber 
of  about  twi*rityHij;ht  Plates.  They  are,  in  general,  good  composi* 
tions,  hi  it  Qrv  uidittt^rently  executed. 

t  Called  //  Hohffne»ey  from  his uative city;  an  winiiTable Painter 
and  Etcher  of  historical  landscape. 

I  This  di?*tiupuished  Fainter  of  Hisforj',  and  more  particuUrly  of 
landscape  has  left  some  spirited  elchiogs  on  hiiitorical  subjcctl. 
He  settled  at  Rome. 

}  II  is  Plntus  exceed  fourteen  htrndred.  He  imitated  at  first  the 
style  of  Cailut,  his  fellow-irtndent  tinder  Cantagallina^  but  aban- 
doned it  for  anotlwr  of  his  own,  of  which  a  brilliant  and  clear  t%t- 
cut  ion,  as  well  as  tafiteful  and  spirited  design,  are  the  general  cha- 
racteristics. 

II  He  ac()tiire<l  the  appellation  of  Pounim  from  the  marriage  of 
his  sister  with  Nicolas  Pou^sin.  The  few  slight  etchings  from  thni 
great  master  of  laiidbca^w  are  precious  to  every  culkctor.  Hii 
younger  brother,  John  Duchei^  devoted  bimiself  to  £ngrdiTing,  but 
not  with  mucb  success. 

^  Bi$emH0  and  Castigtione  were  bo<h  eminent  Etchers ;  tliey 
bear  some  resemblance  in  style  to  each  other.  Castiglionej  in  fiarti- 
cular,  approaches  to  the  magical  chiaroscuro  of  Hembr^ndt.  Ho 
was  at  one  time  apprenticed  to  Vandyke,  during  Ihe  stay  of  that 
great  mjwter  at  fieiioa,  Tlie  etchings  ot  Biscaino,  who  unfortunately 
died  young,  are  full  of  Intelligence  and  graceful  expression* 

**  He  ip tilted  Piiinting  for  Engraving.  His  Plates  are  ntimeroii^ 
are  cbietly  etcheil,  and  are  distiiiguished  for  dexlemus  and  masterly 
handling  of  the  point* 

If  Rtcci  and  Ttepolo  were  eminent  id  the  Venellan  School* 
Tlie  former,  a  nephew  and  pupil  of  Sebastiano  Eicci,  (Paiktino,  jv 
476.)  etching  landscape  from  his  own  designs,  lT>e  latter,  toge- 
ther withhishon  Giovamti  Domenico  and  grnndson  Loremo^  elcbed 
as  welt  ns  painted  with  much  taste  and  spirit.  The  frescos  by  tho 
elder  TieptdOj  in  the  new  Palace  at  Madrid,  are  spletidid  specimeni 
of  bis  |K»wers  as  a  machinist,  and  even  gave  alarm  to  Mengs,  lb« 
popular  Court  painter, 

II  Of  ihetw  contemporary  Milanese  artists,  Ibe  former,  fjondinto^ 
a  Painter  of  history  and  landsca^ie,  baa  etched  abotd  teventy  land- 
scapes in  a  very  pleasing  style.  The  latttjr  quitted  Paintmg  by 
the  advice  of  Mengs,  and  devoted  himself  to  Engraving.  Under 
the  patronage  of  the  Duke  of  Parma,  Boni  performed  several 
spirited  Works,  tome  of  which  entitle  him  to  rault  among  th«  pre 
ceding  cUm  of  Kngravera, 
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XiigriHng.  Is  said  to  have  been  a  teli-iaught  artiii»  and  to  have 
^v^^  acquainted  himself  with  the  Art,  by  a  careful  study  of 
theworksof  J.G.Wille.  (Art  89  and  41.)  His  PrinU 
have  considerable  merit,  and  evince  both  in  portrait, 
and  in  several  historical  Plates,  a  complete  and  firm  com- 
mand of  tlie  ffraver.  Earlier  combiners,  however,  of 
the  burin  with  the  etching  point  in  Germany  might 
M.  Kusell  be  named,  such  as  Matthew  KuBdl^  born  at  Augsburg, 
Kxaus.  ^-  ^'  l^'^^i  ^°^  ^^^^  Ulric  Kraui.  of  the  same  city, 
born  in  1645,  a  pupil  of  Melchior  Roos,  (Art  53.) 
whose  daughter  he  married.  He  completed  three  sets 
of  Plates  for  three  successive  editions  of  the  Bible,  and 
followed  with  some  success  the  style  of  Sebastien  le 
Clerc.  (Art  56.) 
ISiitltiibiiig.  Charles  Guttenhurg  was  a  pupil  of  Wille  at  Paris, 
and  has  produced  several  Plates  in  the  style  of  his  master. 
He  was  born  at  Nuremburg  in  1744.  He  engraved  for 
the  Work  of  the  Abb<S  St.  Nun,  entitled  Voyage  PUto- 
reique  du  Royaume  de  Naples,  There  is  a  neat  copy 
by  him  of  Woollet*s  celebrated  Print,  the  <*  Death  of 
General  Wolfe."  Another  artist,  one  year  younger  than 
Guttenhurg,  and  who  adopted  the  manner  of  Woollet, 
was  Frederic  Gmelin^  a  native  of  Badenweiler  on  the 
Rhine,  in  the  neighbourhood  of  Fribourg.  He  is  dis- 
tinguished by  M.  Bartsch  as  having  engraved  land- 
scapes after  Claude  Lorraine. 

The  family  of  FreisUr^  natives  of  Nuremburg,  have 
been  industrious  in  the  Art.  Three  brothers  of  this 
name,  born  between  a.  d.  1698  and  1716,  sons  of  an 
obscure  Pointer,  became  respectable  artists,  but  particu* 
larly  the  youngest  of  the  three,  John  Martin  Preisler^ 
who  in  1789  visited  Paris  and  received  instructions 
from  Geo.  Fred.  Schmidt.  He  afterwards  became  En- 
graver to  the  King  of  Denmark,  and  member  of  the 
Academy  at  Copenhagen.  His  son  John  George  was  a 
creditable  pupil  of  Wille,  and  in  1787  a  member  of  the 
Academy  of  Pans.  John  Frederick  Leybold,  (born  at 
Stutgard  in  1756,)  Professor  of  Engraving  in  the  Royal 
Academy  of  Vienna,  is  celebrated  for  a  "  Death  of  Mar- 
cus Antonius"  after  Pitz. 

(53.)  For  the  second  class  of  German  artists  in  this 
npoi»»i  ^^y*  ^®  hnwe  already  named  some  examples  of  early 
Chalcogra-  etching.  (See  Note  (U.)  and  Note  (W.)  at  the  end  of 
Engraving.)  The  few  etchings  of  Albert  Durer  are 
not  equal  to  his  Engravings  with  the  burin  only.  (Art. 
89.)  In  the  city  of  Frankfort  arose  the  family  of  Afc- 
rian*  whose  contributions  arc  highly  celebrated  and 

*  Matthew  Merian  the  elder  was  born  at  Basle  in  1593.  He 
'  married  the  daughter  of  his  eminent  f^aphic  instructor  Theodore 
de  Bry  or  Brie,  and  had  for  his  disciple  the  celebrated  Hollar, 
whose  talents  afterwards  promoted  and  advanced,  if  they  did  not 
rather  orig^inatc,  our  English  School.  His  typographical  Plates, 
like  those  of  his  pupil,  are  exceedingly  raluable  and  faithful  re« 
presentations.  He  died  in  1651.  Matthew  Meriau  the  jfounger^ 
his  son,  was  a  re8{)ectable  Painter,  and  studied  successively,  it  is 
•aid,  under  Sandrart,  Rubens,  and  Vandyke.  He  engraved  the 
portrait  of  Dr.  Donne,  prefixed  to  an  edition,  in  1640,  of  that  au- 
thor's Sermons.  Gtupar  Meriarif  a  younger  son,  also  engraved. 
But  Maria  SjfbUiaj  their  sister,  was  the  most  eminent  of  the  umily. 
To  {^ratify  her  enthusiasm  as  a  naturalist,  she  undertook  a  voyage  to 
Surmam,  and  returned  (but  not  until  forced  by  injury  to  her 
health)  with  numerous  drawings  and  specimens  of  insects  and 
plants  peculiar  to  that  climate.  Of  these  she  published  an  account 
at  Amsterdam  in  1705.  Previously  to  this  remarkable  voyage,  she 
had  published  at  Nuremburg,  in  1679,  her  interesting  history  of  the 
insects  of  Europe,  accompanied  with  Plates  from  hvr  designs,  and 
partly  etched  by  herself.  Two  large  volumes  of  the  drawings  for 
these  Woiks  are  preserved  in  our  British  Museum.  She  engaged 
her  two  daughters,  who,  like  herself,  were  admirable  flower-painterf , 
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valuable  in  this  class  of  Art    Rom  da  TSvoZt»  boni  at    % 
Frankfort  In  1655,  whose  real  name  was  Phitip  Mtoos,    | 
found  leisure  from  painting  to  contribate  some  nre  ^ 
specimens.   The  fiimily  of  Roos  were  admirable  etcheva.*  ^ 
Among  celebrated  modems  we  have   mentioned  the^ 
name  of  Sandrart     (Art.  99.)     That  family  was  also 
eminent  in  this  department.f    Their  ooniemporary  at 
Nuremburg,  John  James  Ermets,  imitated  as  a  Painter  Ea 
the  style  of  John  Both,  (Painting,  p.  4S4,)  and  etched 
very  tastefully  a  few  lancbcapes. 

The  family  of  Kvsell  at  Augsburg  (Art.  52.)  has  been  TV 
creditable  to  the  Artt  Jonas  Umbach^  of  the  same  date  ^ 
and  birthplace,  ranks  with  some  in  considerable  esiima-  ^" 
tion.  An  eminent  contemporary  Painter,  John  EUas 
Ridinger^  who  established  himself  in  that  aty,§  has  left  Ui 
several  unrivalled  etchings  of  wild  animals.  John  ^H- 
Ham  ilfaurjl  of  Strasburg  was  another  Painter  of  iooie  JCni 
eminence  whose  Engravings  deserve  attention. 

We  have   had  occasion   to  remark    the  prajgfiew  of 
Dresden  in  the  Fine  Arts.     Samuel  Bof«cAi/rf and /oiaBoteb 
Alexander  TAiWe  were  Saxon  artists,  patronised  bj  the  T^t, 
Court  of  Dresden  at  the  end  of  the  XVlIth  and  loaai^ 
the  middle  of  the  XVllllh  Century.     J^ietrich,  a  papflDafan 
of  Thiele,  was  another  Saion  who  has  done  henow  to 
the  same  patronage. f 

in  the  tame  Uboun,  and  they  contributed  after  her  death  ta  con- 
pfete  them. 

*  PJki/ip  Rooty  during  hii  tenn  of  study  in  Italy,  Isept  a  kiad  tl 
aMnagerie  of  aiuiaali  at  Tivoli  for  ihm  pupoaa  oi  dirawi^  ^btm 
with  the  greater  cocivctneM  ;  hence  hit  Italian  aofari^uet.  He  ms 
a  jiidiciout  and  tasteful  Painlvr  of  landacape  and^  •wwim^u  Hii 
few  etchings  of  pAstoial  tubjeds  are  cxtnrBUrljr  rase.  Be  fiMnda 
liberal  patron  in  the  Landgrave  uf  Hesoeyand  died  at  Rome  ia  1744 
His  fit,ui«r,  Jokm  Uemry  /&M,  was  eminent  ia  the  eaac  walks  sf 
the  Art.  From  anxiety  tu  leticue  tome  ▼aluablea  horn  Bt9  ont  if 
his  house  at  Frankfort,  Henry  f«U  a  victim  to  the  ^^-»ti  TVedbrt 
was  another  son  whose  etchings  are  as  beautiful  as  they  aie  scsicSi 
•AfJbt  Me/ckior,  a  yuuoger  son,  has  left  one  etching  of  which  X* 
Bartsch  in-aises  ia  mamiere  tmvamte. 

t  JuhH  Jame$  Sandrart  (a  gzeat  nephew  of  the  Paiuter  and  Asfr 
qtiary)  contributed,  together  with  his  sister  Smanmm  Morio,  tt 
embrllish  with  many  spirited  etchings  the  publications  of  tkeir 
learned  relative  Joachim.    John  Janie«  died  nt  Nurembuig  in  1 70& 

X  Melchior  Kuuellj  bom  at  Augsburg  a.  d.  1622,  was  a  pufol  d 
Matthew  Meriau.  About  one  hundred  and  forty-eight  etchings, 
representing  Italian  seajiorts  and  views,  &c^  together  withavahiftj 
ot  subjects  after  William  Baur  from  the  *'  Life  of  Christy**  conpriss 
the  chief  of  his  performances. 

}  His  ability  has  been  Sf  Idom  surpassed  in  the  numerons  excel- 
lent etchings  which  he  has  left,  chiefly  of  wild  animals  and  hmit- 
ings,  most  appropriately  grouped  in  the  wildest  forest  sceneiy  of 
his  Country. 

II  Maury  who  had  passed  some  years  at  Rome  under  the  pa- 
tronage of  the  Prince  Giustiniani  and  the  Duke  of  Bracciano,  vas 
taken  into  the  employment  of  the  Emperor  Ferdinand  III.  at 
Venice,  in  whose  service  he  died  in  1740.  His  Plates  from  tk< 
Mctamorphotet  of  Ovid  are  respectable  performances,  and  muck 
resemble  the  manner  of  Callot. 

^1  Bottchtld  was  bom  at  Sangerhausen  in  1640.  His  reputatko 
gained  him  the  appointment  of  Painter  to  the  Court  of  DKaden. 
and  Keeper  of  the  Electoral  Gallery.  He  founded  in  that  cit)-  u 
Academy  for  the  young  artists  of  his  Country.  His  etching*  un 
historical  and  emblematical  subjects  are  from  his  own  desii;BS. 
His  Counti^'man  Thie/e  composed  landscapes  from  the  charmingly 
picturesque  banks  of  the  Sala  and  the  Kibe.  Hany  ctching^i « 
these  views,  dated  from  1726  to  1743,  (the  latest  are  the  best,)  re- 
main from  the  hand  of  Thiele.  Dietrich  was  bom  at  Weimar  in 
1712,  and  in  1742,  under  the  patronage  of  the  Court  of  Dresden, 
visited  Italy,  where  he  studied  some  time  at  Rome  and  Venice. 
His  style,  however,  remained  entirely  German.  He  was  an  excel- 
lent colon  fist,  and  could  imitate  with  surprising  facility  and  ad- 
dress the  Works  of  Rembrandt,  Ostade,  Polemt)ergy  Salvator,  fte. 
His  etchings  in  imitation  of  these  masters  are  in  hi^  esteem,  to  the 
number  of  about  two  hundred  Prints,  some  of  them  extremely  scasce, 
from  the  circumstance  of  his  having  frequently  destroyed  an 
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Daniel  Crodowitkh  born  at  Daiitzic  in  1726,  is  one 
of  ihe  most  remarkable  moderns  in  this  species  of  En- 
fr raving,  fFeirotier^  Gtsmer,  Ferdinand  and  IViUiam 
Kohcll,  and  Charles  IFtishrod,  are  also  well-known 
names  with  which  we  hert^  concinde  our  German  lisU* 

{54.)  From  what  we  have  recorded  of  the  Flemish 
and  DiTTCH  Schiiol,  (see  Art,  40.  and  Paintxng,  p. 
479 »  4S2,  &c.)  onr  readers  will  anticipate  (as  a  natural 
consequence  of  I  he  indefatigable  genius  which  presided 
in  fhitt  numerous  fraternity)  no  less  imiustry  and  origi- 
nality in  tins  t!mn  in  every  other  arena  of  pictorial  am- 
biiion.  In  our  first  cbss,  however,  now  to  be  con- 
sidered, (Art,  49.)  only  two  arlists  have  drawn  the  at- 
tention of  M.  Bartsch,  {Ankitung,  «5rc.,  vol  i.  p.  228.) 
Roheri  van  Audefiaerde  and  Arnold  van  H^'cstcrhotiLf 
Several  others  antecedent  to  them  might  be  named. J 

EngTaving  (iifl«r  talking  a  certaia  number  of  imprcawodi)  in  order 
to  U»e  the  tattict  plate  again. 

•  *•  Cro(io wie At f"'  siiys  M.  Bartsch,  "haa;  been  to  Germany,  what 
CSravelot,  E)S4.'ii,  and  Nicolas  Cochlti  have  b«ea  to  France,  an  ad- 
mirable ill  lilt  ratoT  of  printed  Worki.  (Jnleitung,  ^t.*.,  vol.  i.  p. 
200)  His  peculiar  merit  lay  in  dthn  eating  character  (even  in  very 
diminutive  fiij^un'!*)  through  evury  variety  and  d*rgTtf«,  whether  of 
^uktude  or  uf  cmL>t]OQ :  aud  h&  is  excellftit,  like  Hogarth,  in  the 
thuice  and  dispo&itioti  of  |udiciou»  accessyrita."  M.  BaHsch  pre- 
dictt  also  that  hit  Works,  lik«  those  of  H<V|5arth,  will  command  ad- 
miratiun  long  ufler  changei  in  modes  of  dress  (of^eo  a  great  essen* 
tial  towanls  markinsj  character)  »hall  have  arisen  to  diminit^h  po- 
pular  iiiterett.     Croduwieki  dieil  m  1800. 

Frantt*  Edmund  fVctrotler  of  Inspuick  exercised  his  etching 
pnnt  on  the  most  picturesque  und  ap[nopriate  subject*  with  great  har- 
mony, beauty »  and  force.  Hi*  figures  are  wclhkitgued  and  cleverly 
introduced.     He  died  at  Vienna  in  1773,  at  the  age  of  foTty>lhre«. 

The  poet  GeasMfr  was  tikewise  a  picajing  and  very  finished 
elcher  of  landicape*  He  etched  for  his  celebrated  Poem,^  the 
Dtath  uf  Ahft\  several  vigiiette^t  and  oniamental  pieces.  Ojob  set 
by  him  often  landscapes  is  dedicated  to  Watdet. 

n^i/iam  Koheii  was  the  son  of  Frrdmand,  and  was  bom  at 
Manbeini  about  x.jk  1766.  Both  haveetched  some  most  desiraMo 
Plates  of  landscape^  but  especially  William,  whose  (graphic  pruduc* 
lions  have  most  successfully  characterised  the  principal  land  scape- 
painters  of  the  Dutch  School. 

Henbrodf  bom  at  Hamburgh  in  1 754,  was  a  ptipil  of  W ille.  The 
landscapes  are  very  numemus  from  his  hand,  in  the  neat  clear  style 
of  his  mji*ter.  He  also  engraved  after  Pynaker,  Ad,  Van  de  Velde, 
Huysdaet,  &c.  (FAinTDfa,  p.  493,  484.)  andas^inted  in  some  Plates 
for  the  Cabinets  of  Poullain,  Choiseul,  and  Prasin, 

f  Judtnurrdehoi  been  already  remarked  ypon  as  a  fellow- student 
at  Rome  witb  James  Frey  (Art  50.)  under  Carlo  Moratii.  He 
becnmt*,  by  the  instrudions  of  that  masitr,  a  respectable  Painter 
of  History  ;  and  painted  seireral  Pictnves  for  the  Churches  and  Con- 
vents of  Ghent,  his  native  city.  He  died  in  1713,  His  Works  as 
an  Engraver  are  chiefly  after  Marattl,  and  are  unequal  in  their 
execulioii.  Those  in  which  he  accompanies  the  graver  with  Ihe 
etching  pint  are  decidt-dly  his  best.  Ho  was  an  admirable 
draui^htsTnaUt  and  has  shown  a  perfect  acquaintance  with  the  hu- 
man figure. 

Wetifrhout^  who  nursued  the  same  style  of  Engraving,  is  said  to 
have  wjn^etimes  worked  with  him  on  the  same  Plate.  Butt  although 
Westerhout  chiefly  used  the  graver,  he  wants  force,  aiid  fails  of  any 
powerful  et!ect.  He  was  a  native  of  Antwerp,  btit  established  him- 
self at  Home,  where  he  engraved  portraits  and  History  as  well  from 
his  own  designs  as  from  Works  of  Italian  Painters,  and  died  4.  i>. 
17'>5. 

\  Without  going  back  to  latcat  van  Leydrn^  ihe  founder  of  the 
Art  in  Holland,  (Paiktiwq,  p.  480.  and  see  Art,  40-)  we  might 
a^in  mention  Ptttr  Soutmim  of  Haerlem,  Ibo  scholar  of  Kuben% 
(ItmL  p.  482.  and  Art  40,)  and  liia  pupils  Cornchm  FiMickrr^  also 
of  Hatirlem,  Peter  van  Sompel  of  Antwerp,  and  Jonat  Su^jderkarf 
of  Leyden :  together  with  their  contemporaries  at  Ilaerlem,  Peter 
Hntvttin  and  his  son  CQrnriiH$,  bora  at  Haerlem  about  a.  d.  1620 ; 
and  Thrf)fhrr  3f(^liiam^  about  ten  years  earlier.  Ahruhfim  Ct/nradj 
of 'somewhat  later  date,  a  successful  imitator  of  Voaterman|i8,  (Art. 
41).)  is  eminent  for  tome  very  fine  portraits* 

Other  Dutchmen  might  be  added^  as  Hrm-j^  f7i>//xiiic#  of  Mabrecht'; 
(Ihid.)  Sim^m  Fritiut  of  Lewarden  in  Fries] and.  bom  a,  n.  1590, 
one  of  the  first  who  brought  etching  to  perfection ;  Rvmfyn  de 


in  Flanders,  the  cities  of  Antwerp  and  Ghent  pro- 
duced some  able  Engravers  whose  talents  as  bnrinists 
gave  tliem  facility  in  ihis  compound  process,  Antwerp 
ga%'e  bir(h^  in  1610,  to  William  de  Lceuw,  and  in  or 
about  1630  to  James  Nee/f,  Their  Prints  after  ttubens, 
Vandyke,  and  other  Painters  of  that  School,  are  highly 
characteristic,  though  Neefs  is  occajiionally  xnanneied 
and  rather  extravagant,  and  De  Leeuw  &outetimes 
coarse  and  inharmonious.  Westerhout  was  of  the  same 
city,  born  in  1666.  From  Ghent,  the  birthplace  of 
Van  Audenaerde,  came  likewise  Francis  PiUen,  his  pu- 
pil, born  JL.  o,  1676. 

(55.)  The  second  class  in  this  species  of  mixed  Cnal- 
cography  is,  as  miglit  be  expected,  much  more  nume- 
rous. Ml  Bartsch,  however,  particularizes  only  ihose  in 
the  ensuing  list»  of  whom,  with  their  principal  dibciples 
and  folio wers»  the  reader  will  expect  some  mention. 

AnUts'  Nana.                   Wb?r«  born  and  whoa,  Dkd  al  a/o^ 

^''m^i^'lT^tTJl}  ^'^  Wdea 1606,  Amsterdam,  1674 
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H&o^he  (.\rt  55.)  whose  well-known  Print  of  the  deluge  at  Coevei^ 
den  is  well  described  by  Mr.  Gilpin ;  (£»ay  on  Pt'mi$^  p.  208.) 
and  Jacfili  fhubraken  of  Dort,  who  with  his  lather  was  establiiihed 
at  Amsterdam.  (Art.  40.)  Amsturdam  was  ttua  birthplace,  in  IG3-1, 
oi  Abraham  Blooie/tutf  i  in  1635  of  S-domon  5<rr«ry;  and  in  1670 
of  Matthew  Pool  i  all  of  them  emment  Engravers  of  this  class. 
The  samt*  city,  in  the  following  century ,  gave  birth  to  Juhn  Pumt 
and  Jacob  fander  Schiey, 

*  Rrmbrundt  GtrretZt  or  Rembrandt  van  Rhifni,wti^  m  called  frocn 
the  huuAe  of  his  birth,  wliiere  bis  father,  a  uiiUert  resided  on  tha 
lj.mks  of  0  canal  supplied  bv  Ihe  waters  of  the  Rhine  between  Lej*- 
endorp  and  lluerkc  near  Leyden.  We  have  already  (Paintijio, 
p.  48a.)  invited  attention  to  the  merits  snd  singularities  of  this  great 
majiter  uf  chiaroscuro.  Theeugraved  Works,  according  to  M.  Bart^chi 
of  this  ei.traordiuary  artist  amiiunt  to  mors  th*kn  three  hundred  and 
seventy  pieces,  Amoni;  these  he  disjtioguishes  the  '^arust'^own 
portratt  wilh  a  sabre  j;^^  (his  |.K>rtraiti  of  himself  are  tweuty-H-ven  iif 
number  j)  Ihe  ♦*  Raising  of  Lazarus  ;*'  the  '*  Hundred  Guilders** 
Prmt  already  mentioned  ;  (Art.  44.)  the  **'  Good  Sam^ituu  /'  the 
"  Skaters  \*  and  about  seventeen  others.  It  may  be  atfirmeili  how- 
ever, of  his  Engravings  as  well  as  of  his  Pamtiugs,  that  his  must 
adrnirable  protluctiuns  are  portraits.  In  execution  they  are  among 
the  bappifst  eSurts  of  the  Art,  and  in  char^icteri&fic  expresi^iitn  iire 
unrivalled.  Among  his  aomerous  pupit^  Jahn  George  van  Uiiet^ 
bom  at  I>eirt  in  16 10,  has  left  &everai  Prints  in  the  uime  style, 
which  have  been  much  sought  after  Dotwiibstaoding  defective  draw- 
ing and  clumsy  draperies.  His  prdCtice  was  to  etch  his  Platea 
with  a  very  dehcate  point,  and  afterwards*  by  rcbitii»|^,  and  the  usq 
of  the  graver,  to  strengthen  such  parts  a§  lequiied.  John  LtevrtiM 
of  Leyden,  a  pupil  of  Rembrandt^s  rt^piiti;d  instructor,,  Peter 
LaAtman,  was  no  less  celebrafed  as  an  Engraver  than  as  a  Pamt«r 
of  Hisitory.  Among  his  purtraits,  to  the  number  of  about  iiixty,  ana 
some  excellent  composilions,  executed  iu  the  style  of  RiMnhrundt, 
but  somewhat  coarsely*  as  Lteveni)  made  no  use  of  the  dry  {H>i»t.  His 
*'  Raij^ing  of  Lazarus"  in  thought  a  superior  com|  Oitttion  to  Rem- 
brandt's, and  is  equally  well  engraved.  Ferdinand  BqI,  (Paintino, 
p/4S3.)  born  at  Durt  in  1610,  having  settled  in  early  yoolh  with  his 
family  at  Amsterdam,  attemled  there  the  School  of  Rembrandt, 
His  etchinq;»  evince  great  mcnt,  and  most  judicious  management 
of  light  and  shade,  but  want  the  playful  airiness  which  belungs  to 
the  touches  of  Rembrandt.  Simon  llteger^  a  contemporary  (ojid- 
teape'painter  of  Amsterdam,  who  taughi  the  younger  Vaude^eldeT 
(PaiitTwa,  484.)  etched  some  spirited  views,  ailopting  the  jit\  le  of 
Bembrandt.  Salomon  Konmck,  born  in  1609  at  Amsterdam,  ie 
another  successful  imitator,  both  on  canvas  and  on  coppr,  oi  his 
great  con  tern  |Kirary.  He  learned  Painting  under  Nicholas  Mo- 
jaert,  but  appears  to  have  formed  his  Ktyle  from  an  aUeutive  study 
of  tlie  small  Pictures  by  Rembrandt^  His  compo*»itious  are  excel- 
lent, and  are  executed  with  all  the  richneHS  and  clearnesft  of  bia 
prototy]»e.  pther  pupils  of  Moiaert  were  likewise  Etchrrs,  Jacob 
Fanderd&es  the  eider^  {Pemtrt  Gravtur^  vol.  iv.  p.  1S9.)  and  the 
eider  H'eenins^  (Ibid.  vol.  i*  p.  389.  and  see  P*.iNTiwo»p.  484.)  *  ut  iti 
a  different  style.  Their  etched  landscapes  with  cattle  and  animals 
have  the  masterly  air  of  their  painted  Works.  Jkfarc  de  B^e^  a 
diifciple  of  Vanderdoes,  followed  his  master  witb  less  celeiiruy  at  a 
Painter  than  as  the  producer  of  some  excellent  etchings  gf  anintali 
after  Paul  Puttei  and  Marc  Gerard* 


616 


ENGRAVING. 


EogrAvin^. 


ArtiaU*  Namei.  VhOTe  bom  and  vlitn.  DIedal  A.V. 
Jdriamwm  0»iade,^     Lubeck 1610 1685 

"'tTn.&^i:"}^-^'^ '''^ 

Hermann  Swameveitfi  Woerden 1620  Rome  ....UOO 

*  (See  Paimtivo,  p.  483.)  Ot/ade  neriti  a  place  next  to  Rem- 
brandt for  profound  delineation  of  character,  and  of  character 
really  adafited  to  the  ecenet  he  portrays.  His  personages,  like 
Rembrandt's,  are  drawn  from  the  haunts  of  gross  vulgarity ;  but 
are  not  made  to  act  **  high  life  below  stairs,"  nor  forced  pile  mile, 
like  Rembrandt's,  into  the  sublimer  walks  of  Historic  Painting. 
They  retain,  under  Ostade's  management,  their  proper  station.  Hit 
etchings,  amounting  to  upwards  of  fifty,  are  in  great  and  well-de- 
served estimation.  Corntliua  Bega  and  Comeiitu  Dutart,  both  of 
Haerlem,  were  disciples  of  A.  van  Ostade,  and  painted  in  the  same 
style.  By  the  former  of  the  two  we  have  about  five  and  thirty  ex* 
cellent  Piates  of  cottage  interiors,  boors  regaling,  &c. ;  and  by  the 
latter  a  number  of  similar  etchings,  also  very  spirited ;  together 
with  a  few  Works  in  messotinto.  (^Peinlre  Graveur,  torn.  ▼• 
p.  221, 463.) 

f  Benier  Zeeman,  (seaman,)  so  staled  for  his  sea  pieces.  Hit 
shipping  and  figures  in  these  marine  Paintinj^  are  admirably 
drawn  and  spiritedly  touched.  The  same  praise  is  due  to  his  etch- 
ings, and  we  only  lament  that  such  minute  correctness,  as  well  as 
fr^om  of  hand|  should  be  confined  to  the  monotony  of  Dutch  por- 
traiture. 

{  Waier/oo  is  the  glory  of  the  Dutch  School  in  this  kind  of  En- 
graving. His  Paintings  are  rare  gems  of  Art,  and  their  scarci^ 
arises  partly  from  his  biving  engraved  so  much  ;  and  partly,  it  la 
eaid,  from  nabits  of  intemperance,  to  which  he  fell  a  victim  in  the 
prime  of  life.  His  Works,  as  Mr.  Gilpin  justly  remarkn,  do  not  di»- 
play  much  variety,  nor  seem  to  have  cost  mm  much  stretch  of 
fancy.  *'  He  selects  a  few  striking  objects ;  a  coppice,  a  corner  of 
a  forest,  a  winding  road,  or  a  stragglmp^  village  is  geuernlly  the 
extent  of  his  view ;  nor  does  he  always  introduce  an  ofFskip.  .  His 
composition  is  generally  good,  and  his  light  often  well  diatnbuted ; 
but  his  chief  merit  lies  in  execution,  in  which  he  is  a  consummate 
master.  Every  object  that  he  touches  has  the  character  of  nature." 
His  etchings  consist  of  about  one  hundred  and  fifty  views  after 
designs  of  his  own.    (Peinire  Oraveurf  vol.  ii.p.  1.)   No  Works  of 

nnic  Art  have  perhaps  been  more  instructive  to  artists  than 
3  of  Waterioo.  He  combined  with  the  utmost  spirit  and  faci- 
lity of  handling  a  marked  attention  in  the  foliage  of  nis  trees  and 
plants  to  their  several  species.  In  trees  he  is  probably  without  a 
rival.  *^  His  only  defect,"  observes  the  author  of  the  Catalogue  of 
an  Amateur^  ^'  seems  to  tie  want  of  management  in  the  chiaroscuro, 
as  his  lights  are  occasionally  too  scattered.  Having  bitten  in  his 
plates  delicately,  he  never  repeated  this  operation  with  the  aqua- 
fortis, but  by  stopping  out  in  some  cases  with  a  judgment  ]ieculiar  to 
himnelf,  he  attained  the  required  gradations ;  and  in  others,  having 
suffered  the  aquafortis  to  bite  equally,  he  arranged  and  perfected 
the  harmony  of  his  Plates,  and  added  the  stroogeMt  shadows  with 
the  burin.  Jn  consequence  of  this  process,  however,  when  his 
Plates  began  to  wear,  the  delicate  etching  soon  disappeared,  leaving 
only  the  coarse  work  of  the  burin  ;  and  such  impressions  are  im- 
properly considered  as  retouched.  Good  impressions  of  his  Works 
are  scarce.** 

&  Swanevelt,  like  his  master,  Claude  Lorraine,  (PAiitTiNO,  p. 
483-485.)  was  a  diligent  observer  of  nature  and  of  Italian  nature. 
His  studious  and  solitary  walks  for  this  purpose  among  the  ruins  of 
Tivoli  and  Frescati  procured  him  the  name  of  Hermann  or  hermit. 
He  etched  in  the  manner  of  Waterloo,  but  with  less  freedom. 
His  trees,  says  Mr.  Gilpin,  bear  no  comparison  with  Water- 
loo's ;  but  he  adds  another  material  point  of  difference  in  which 
Swanevelt  is  far  superior,  namely,  dignity  of  design.  Waterloo 
saw  nature  only  with  a  Dutchman's  eye,  and  seldom  quitted  the 
plain  simplicity  of  a  Flemish  scene.  But  Swanevelt  had  imbibed 
ideas  of  grandeur  and  beauty  from  the  classic  fields,  and  skies,  and 
mountains  of  Italy.  His  engraved  Works  consist  of  one  hundred 
and  fourteen  pieces.  //  avoit  une  maniere  de  graver^  observes  M. 
Bartsch,  qui  lui  hoit  pariiculiirej  ei  a  exprtmi  let  femllet  de  set 
arbret  par  wtn  auemblage  de  pehit  iraiis  horizontaux  un  peu  courhS» 
Qui  tont  tret  propret  d  repritenter  la  situation  naturelle  tur  let 
oranchet,  II  n*a  trad  det  contowrt  plus  d£termin6»  que  quand  il  en 
a  eu  betain  pour  digager  let  partiet.  {Peinire  Qraveur^  tom.  ii.  p.  250.) 
His  pupil  and  brothei^in-law,  Jamet  Boutteauy  (Art  57.)  a  French 
refugee  Protestant,  dismissed  for  his  herety  from  the  Academy  of 
Paris,  and  expatriated  on  tbe  Revocation  of  the  Edict  of  Nantx, 
retired  to  Holland.    Rousseau  was  a  Painter  of  considerable  merit. 


ArtistiT  Names.  Vbsre  ban  sad  when.  Died  a&  a.B.      4 

Niekolat  Bergfum^    ..Haerlem 1624 1683     \ 

PaulPotter\ Enkhuysen. .  •  1625  1654  J 

Cari dm  Jardinl Amsterdam  ..1635  Veniee 1678 

and  made  a  visit  from  Holland  to  thie  Countij  ai  the  invitatioa  of 
tbe  Duke  of  Montague,  who  employed  him,  in  coojunctum  with 
Charles  de  la  Fosse  (Paiictimo,  p.  492.)  and  J.  B.  Muniinyci^ 
(Bid.)  to  decorate  Montague  House,  now  the  Britiah  Mqscub. 
He  afterwards  pamtcd  landscapes  for  the  Palace  at  Hamptoa 
Court  His  Plates  are  not  numerous,  but  are  beautiful,  and  ctdied 
with  great  spirit  Another  landscape-painter^  whoae  trees  an 
admirably  managed,  is  Adrian  Fonder  Caheiit  bum  near  the 
Ha^e  in  1631.  Hb  subjects,  like  thoee  of  Swanevelt.  are  qmie 
anti-Dutch  or  anti-Belj^n,  and  his  stvle  has  been  thought  sone- 
times  to  resemble  Castiglione,  (Art  51.)  and  aonietinftes  Salvatsr 
Rosa.  {Ibid,)  His  figures  are  correctly  drawnj  and  his  aaiinsli 
touched  with  great  spirit  In  shipping  and  marine  subiKts  fae 
had  been  preceded  by  Zeemau,  and  in  architectural  by  NknlsBl^ 
Breemberg,  and  others. 

Naiwgnxf  bom  at  Utrecht  in  1620,  may  be  noiieed  hen.   Hit 
was  a  landscape-painter  in  the  style  of  Waterloo.     Hisicvde^ 
ings  are  charmingly  picturesque  and  highly  Tsdued.    Aaotkr  Al- 
lower  of  Waterloo  m  landscape  was  Jokm  Hmckaeri  of  Aatfodaa, 
who,  like  Swanevelt  and  others,  was  not  eatiaficd  with  thi  csa. 
tracted  sceueiy  of  Holland,  but  delighted  in  wild  woods  sainssa 
tain  torrents.    He  visited  the  most  romantic  psuta  of  SwisKihal 
and  Germany;  and  on  one  occasion,  says  M.  Bartsch,  wassetsd 
as  a  conjuror,  and  dragged  before  tbe  chief  magtstrale  st  Zunck 
by  some  simple  natives,  who  mistook  the  lines  of  his  sketch-bsok 
for  characters  of  magic    {Peintre  Ortneur,  ¥01.  iv.  p.  77.) 

*  He  was  for  some  time  instracted  in  Painting  by  the  dte 
Weenini,  (Pauitdio,  p.  484-488.)  but  had  previously  bssa  a 
scholar  of  Van  Gk>yan,  under  whom  he  obtained  from  hn  fidlov* 
pupils  the  nickname  of  Berghem,  The  itory  ia,  that  his  fstha^ 
on  some  occasion  bung  angry  with  the  youth,  came  to  asdc  bisi  st 
his  master's,  wImh  to  screen  the  favourite  pupil,  called  cut  Is  tbs 
others,  ^^btrg  kem**^hide  kim.  His  etchings,  to  the  numbs  af 
fifty-three,  (of  which  an  account  was  publit£ed  by  Heniy  Wuim 
at  Amsterdam  in  1767,)  represent  landscapes  and  catUe,  witk  eocf 
ebnal  figures  in  a  style  of  more  fioished  execution  than  is  nsnl 
with  Painters.  John  and  Andrew  Boik,  bis  contempomics  sad 
rivals  in  landscape-painting,  have  left  several  charming  ctdnagssf 
landscape.  They  were  of  Utrecht,  and  pupils  of  Mrakam  Bke» 
tnatrt  in  that  city,  already  named  as  a  Painter  (Pauctimo^  p.  481.) 
and  an  Engraver  in  chiaroscuro,  (Art  46.)  but  who  also  elchsd  t 
number  of  Plates  with  a  bokl  and  masterly  pointy  some  in  isutslin 
of  pen  and  ink  drawings. 

Berghem  had  several  meritorious  pupils  and  foUowers.  JM 
(Theodoric  or  Roderic)  Maat  of  Haerlem  was  his  pupil,  a  Paiatcr 
of  some  reputation,  who  in  the  reign  of  William  III.  viiittd 
England,  and  painted  the  *<  Battle  of  the  Boyne*'  for  the  Earl  of 
Portland.  Maas  etched  with  great  ipirit  some  few  scarce  Plates. 
John  Fand»r  Meer  the  younger  (JPeintre  Qraveur^  rot  L  p.  iSS.) 
was  one  of  the  best  scholars  of  Berghem.  He  painted  landscspa 
with  cattle  in  the  style  of  his  master ;  and  a  few  beautiful  but 
scarce  etchings  attest  his  ability  in  handling  the  point.  /bAs 
Glauber,  (Ibid,  vol.  v.  p.  377.)  of  German  extraction,  but  borast 
Utrecht  in  1646,  was  another  ileve  of  Berghem,  and  became  after- 
wards celebrated  at  Amsterdam  as  the  friend  and  coadjutor  of 
Gerard  de  Lairetse,  the  Flemish  Poussin ;  (Paintxno,  pu  484.)  ths 
former  painted  the  highest  order  of  landscape,  which  the  htlv 
adorned  with  classic  fi;{ures.  Both  Glauber  and  Lauresse  have  pro- 
duced several  interesting  etchings,  in  which  each  illustrates  his 
own  kind  of  composition.  Among  the  happiest  graphic  translatois 
of  Nicholas  Berghem,  Mr.  Gilpin  distinguishes  John  Fittekerj 
younger  brother  of  Cornelius,  (Art.  40.)  and.  Danker  Dankcrts  of 
Antwerp.  But  the  ablest  of  Berghem^s  scholars  was  Karel  in 
Jardin,  hereafter  mentioned. 

f  (Painting,  p.  484.)  Paul  Po//rr*«  ihdefatigable  devotednen  io 
his*Art  overpowered  a  naturally  feeble  constitution,  and  carried  him  off 
at  the  ogeof  only  twenty-nine.  His  etchings  are  greatly  admired  fo 
their  execution,  and,  in  general,  for  their  correctness.  Mr.  Gilpia 
praises  his  cows  and  horses,  but  regards  his  sheep  as  indiileieolb 
drawn  and  inaccurately  characterised.  John  le  Dmeq^  who  studied 
Painting  under  him,  and  pursued  for  some  time  very  sutcsssfuUf 
his  style,  has  left  some  good  etchings :  in  particular  eight  Prints  of 
dogs,  spiritedly  drawn  and  neatly  executed.  {Peimire  Grovear,  voLi 
p.  197.) 

{  (Painting,  Ibid,)  The  well-known  etchings  by  Du  Jmrdtn,  t» 
the  number  of  fift^-two^  with  figures  and  animals,  show  the  sasM 
master  hand  as  his  admirable  Pictures,    His  taste  was  decidedly 
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Attiiti*  Name.  WiiBfe  born  tto4  wheti. 

Rem^yn  de  Hoo^he*    At  the  Hh^uq  about  1638. 

The  Prints  of  the  two  first  oflhe  above-named  artista 
pnrlray  si  in  i  lor  subjects  to  those  of  Iheir  Painlings. 
(Paintjni^  p.  492.  483.)  Ttie  remaitiing  number  ex- 
celled itt  Priutsof  laiid^cape,  with  animals,  trees,  figures, 
buildiu^B,  &c,,  or  in  marine  pieces  and  seaports  with 
shipping  and  appropriate  auceBsories,  We  ought  to 
add  that  among  Painters  Mid  Elchers  of  architectural 
ruins  and  fiistt*ncal  landscape  fVilliam  Fan  Nieuiant; 
Paul  Bril,  horn  at  Antwerp  in  1584  ;  Burt,  Brecniberg, 
born  at  Utrecht  1620;  and  Bonaveniure  van  Over- 
heck^  a  supposed  scholar  of  Lairesse,  born  at  Amsterdam 
in  IfiGO,  deserve  a  distinguished  place  in  Ihe  list* 

(560  The  French  School  in  this  department  is  dis- 
tin  gut  shed  by  many  eminent  names.  The  encouragement, 
indeed,  which  the  Court  of  France  iu  the  XVJllh  and 
following  Century  bestowed  on  graphic  talent  has  been 
veil  rewarded.  A  prejudice,  however,  prevailed  among 
French  bwrinisls  against  etching;  and  they  Keem  to  have 
fcurveyed  its  progress  with  a  jealousy  that  relank-d  its 
Introduction  into  ihe  higher  walk  of  Art,  and  prevented 
their  deriving  advantage  from  the  powerful  helps  pecu- 
liar to  the  etching  point  Several  Works  of  Chuvcau, 
for  example,  one  of  the  best  handlers  of  the  French 

more  ItbiHaii  Ihaa  Dutch,  To  the  truili  and  finish  of  Paul  Potttr 
he  aJtts  the  ^riiet;s  of  a  more  cuUivulIlJ  Itn^igiriatiooi,  Mr.  Gilpiii 
{EsMtf  on  Prtniif  p.  132.)  iotititutes  a  cumpahsun  between  Da 
Jartli.li  and  Abrakttm  HomixuMi  hb  ronternpurary  uf  RoMerdam,  aad 
^ontra&ts  the  subLlmely  savagt)  and  furious  anitniition  uf  the  hunt- 
ing pieces  tdcbed  by  the  \idWt  artist  with  the  Arcadiao  quietness, 
the  rt" filled  and  pastoral  r«i)OSie  of  Du  Jardin.  llondius,  like  John 
Fift  of  An»wtT|>,  wa*  an  excellent  Painter  of  animals.  Fyt  also 
etched  a  few  Plates  of  animals  drawn  with  his  accujtomed  spirit. 
Antwrerp  had  given  birth  about  fifty  yeais  befure,  in  the  preceding 
cejitury,  a.  u.  1579,  to  Franct§  Sftydert^  an  eminent  Painter  of 
Btrailar  subjecis,  (Pjuntino,  p.  482.)  whi^se  etchinj^s,  about  mt^ea 
in  number,  ar«  very  interenting  specimens  in  this  class.  A  few 
etchings  likewise  ot  animals  by  Aihert  Cutfp  (Paixtiso,  *bid.)  are 
preserved  by  the  curiottgj  as  Bdmirable  examples  of  eompiHiition, 
drawing,  and  exprvision,  Pettr  de  Larr^  {Ihtd.\\  A%Z.)  fctyled 
Bamboccio^  from  hia  favourite  subjects  bamhocctatrf  such  at  faire, 
feslivaU,  masques,  proces&ioii,%  &;c,,  has  executi'd  tame  bold  and 
masterly  etchingiiof  horses  and  ather  animals,  With  true  feeling 
fur  the  Art,  Mr.  Gilpin  laments  the  want  of  suitable  Eagravinga 
after  the  grand  hunting  subject  a  painted  l>y  Rubens. 

•  Already  noticed  in  the  preceding  class,  (Art«  54.)  he  claims  a 
place  tof^ether  with  hit  successful  follower,  Johrt  Lu^ki/t,  (called 
the  Callot  of  Holland,)  among  the  best  etchers  of  historical  land- 
iCape.  Aibfrt  Van  EverfliNgm  and  Fran  tit  de  Neve  are  worthy 
of  the  samu  rank,  Kvenlin^^en  was  an  admirable  Puinter  of  stormy 
and  rocky  sceneiy,  to  which  talent  the  accident  of  his  shipwreck  on 
the  coast  of  Norway,  and  ik-tenliun  for  more  than  a  year  inlhat 
Country,  seems  to  have  contributed.  He  obtaim^d  the  appellalion  of 
the  Salvator  Rosa  of  the  Norlh.  Ili»  Prints  of  landscape,  to  the 
numtuT  of  about  one  hundred,  fire  fine  compositions,  hvit  not  all 
«?qiially  well  executed.  He  is  well  known  for  a  series  of  fifty-aevea 
etchings,  illustrating  the  *'  History  of  the  Fox,"  a  MLtirical  Poem 
imputed  to  H*rnry  Von  Alkraaar,  fur  an  accottnt  uf  which  see 
Rusicoe's  Gemtatt  Novelitft^  ed,  1826.  Ludafph  BackhHtfnen^  a 
pupil  of  Everdingen^  also  painted  sea  utorms  with  »j>lendid  success^ 
and  ban  left  aome  Platen  with  views  of  shipping  on  the  Y,  a  small 
arm  of  the  nea  near  Amsterdam:.  He  died  in  1 709.  De  Neve,  the 
con  tern  J -or  ary  of  Everdingen,  was  born  at  Antwerp  in  1627,  where 
he  studied  the  Works  of  Rubens  and  Vandyke,  and  afterwards 
resided  and  studied  aome  years  ut  Rume.  He  painted  and  etched 
with  great  fertility  uf  genius  and  fine  taste.  Avec  ioule  tiitgnncr^ 
aaya  M*  Bartsch,  du  tiife  nuhk  de  PccoU  </*/f«Ar,  Uts  Prints 
conhint  of  forty  land»ca{ie$,  into  which  fabulous  characters  are 
uitrtidnced,  Uf  Luyken,  born  at  Amtterdara  a.  u.  X^'t^t  it  is  ol>- 
served  that  he  resiembles  Callot  rather  in  the  iniinite  crowds  of 
figures  which  cover  his  Prints  than  in  the  neatness  or  spirit  of  hia 
etching  point.  But  his  Plate*  have  gretit  mvrit,  though  not  equal 
to  the  musror  touches  of  De  Hoo^he,  Among  the  Dusch  iinitaturs 
of  Calb"t,  Peter  Quattj  of  the  HctguGj  his  cuntempirary,  deserves 
crethtable  mention » 
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graver  at  the  most  brillmnt  part  of  the  period  alluded 
lo,  exhibit  the  utmost  dexterity  in  the  use  of  his  favotirile 
instrument ;  but  would  have  attained  a  far  superior  etTecti 
and  have  risen  to  a  mueh  more  faithful  representation 
of  the  original  Pictures,  had  he  condescended  to  intro- 
duce etching  in  that  portion  of  his  Plates  for  which  it  ia 
best  adapted. 

In  the  following  lists,  as  well  as  in  our  former 
colnrnns,  the  reader  will  perceive  how  \\^\  the  Parisian 
atmosphere*  was  for  a  long-  period  suited  to  Ihe  culti- 
vation and  progress  of  this  dilVicult  and  laborious  Art. 
The  best  Eit^ravers  of  France  were  either  born  at  Paris 
or  at  Paris  they  settled,  aitd  at  Paris  they  died.  To 
begiu  with  the  first  class.     (Art.  49.) 

ArlisrU"  Names.  Where  born  aud  when.      Died  at 

Eiirnne  Baudet\    Paris 151)8  Paris  . . . 

Frnapotf  Chavtaul   ..♦.»•.  Paris  ........  1618  Paris  . , , 

Oabnei  Perelie  .....,..,.  Paris  about  ...  1 620 

Pierre  l^ndry^ Paiia  about ...  i  630 

Ouillaume  Chdleau^ Orlean* 1 61 J  Pari*  . . . 

C/nud^Hc  D.  Stetla% Lyoni ,  163-1  Pans  . . , 

Gmilitume  Ftdtel  ........  Paris 1 634  P^iris  . . . 

Schaitten/eC/erc** Metx 1G37  Paris... 

•  Engraving  seems  at  one  time  to  )uive  been  a  fashionable  ac- 
complishment at  the  Court  of  France.  Pompadour,  Louis  XVth*a 
Marchioness,  amused  herself  with  this  A rt,  and  executed  several 
Plates  alter  Boucher,  Ki<»en,  and  others.  She  alio  engraved  a  set  of 
sixty- three  Prints  after  gems  by  Gay. 

f  The  early  works  of  Biudei,  and  of  si'veral  others  in  this 
list,  are  execided  wiih  tho  burin  oniy.  Jn  their  future  and  mure 
succefHfuI  etfort^  they  called  in  the  aMsista nee  of  the  etching  point. 
Baudet*i  former  attempts  ^eem  in  the  style  of  Cornelius  Bloemaert; 
(Art.  40.J  his  later  product ioijs,  at  his  return  to  Paris  from  Home, 
where  he  studied,  lear  a  strong  resemblance  to  the  manner  of*/,  B. 
de  Ptiilitf,  of  whi.>m,  however,  he  could  nut  have  l»cen  an  imirator, 
as  De  Puilly  must  have  been  a  child  %irhen  Baudet's  t>est  Pnnta 
wi-re  well  known. 

I  CMvenUf  hkewise,  quitted  the  sole  use  of  the  graver  to  intro- 
duce the  etching  paint.  His  Works  betray  ha itte,  but  are  full  of 
spirit  and  force.  Nearly  three  thousand  Prints  are  from  liis  hand, 
chiefly  for  booksellers.  His  best  aro  some  small  Plates  in  the  style 
of  Sebastien  le  Clerc.  Ho  had  studied  Painting  under  Laurent 
de  la  Hire,  (PimriNOi  p.  490.)  and  painted  small  Pictures  in  the 
atyle  of  that  master. 

Giibneiie  Peretle  ranks  high  among  the  landscape  Engravcra  of 
France,  His  Works,  in  which  he  was  asiiisted  by  his  sons,  Adam 
and  Nicolat^  are  ver)'  numerousr  both  from  de^igtis  of  his  own 
and  from  those  uf  Paul  Hrill,  Gaspar  Poussin,  Assely  u,  and  Silveslre. 
There  is  a  satiricd  Print^  by  the  Perelles,  from  a  design  of  Richer, 
caricaf tiring  the  surrender  of  Airas  to  the  Freucli  in  1642.  Tha 
cdiieDs  had  inscribed  on  Iheir  gates, 

Quand  iet  Frunf^iw  prendront  Arrat 
Leu  tount  many  front  le*  chatty 
Tlieir  enemiei,  however,  lock  the  place,  and  only  erased  the  lettet 
/J  from  the  in  scrip!  ion. 

}  Some  portraila  by  Landry  have  merit.  He  was  much  employed 
by  book'ieller^. 

II  A  pupil  at  Rome  of  J.  F.  Greuter.  The  Prints  bv  Cfiatenu^ 
\n  which  he  introduced  the  point,  are  excellent.  Hit  early  style  re- 
sembles that  of  Bioemaert.  He  enjoyed  till  his  death  the  patronage 
of  Colbert  at  Paris,  Benoit  Trojntj  born  at  Lyons  in  1546,  was  a 
sch'.diir  of  Chlteau,  whom  he  surpassed  in  freed*nn  of  toui-h,  neat 
nc^^s,  and  mellowness^  though  not  iu  other  respects,  Prajat  bettleil  at 
Koine. 

^  The  Prints  by  this  female  artist,  after  the  designs  of  her  uncle 
and  preceptor  Jacques  St  el  hi,  (Paintinu,  p.  490.)  und  of  his  friend 
Nicholas  Pou!hsin,  are  v^ty  tine.  Probably  nu  Engravings  nller 
Ponsiui  have  been  more  successfuU  Her  uncle  Jac^uft^  a  Pai^iter, 
highly  patrontifd  by  Richelieu,  has  left  some  etchini^s.  Her  siKters, 
Antoinette  and  Frnnfoite,  were  likewise  excellent  etchers. 

♦*  This  is  another  uEitive  of  Lorraine,  whose  Works,  like  those  of 
his  fdtow'countrymau  Callot,  are  of  great  nifimrrico/ extent  and 
deserved  celebrity.  Nearly  three  thousand  Plates  are  from  I  ho 
hand  of  Le  Clerc,  But  then,  as  Mr.  Gilpin  ob>>erves,  hii  limits 
seldoiii  exceed  bix  inches  ;  and  within  *he«>e  limittt  he  can  draw  up 
with  ailmirable  dexterity  twenty  thousand  men,  and  confer  immor- 
tality ID  miniature  on  Alexantler  and  Louiii  XIV.  He  advanced 
his  Engravings  considerably  with  the  etching  point  Grace  and 
5  N 
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Sngnmng'* 


Affdtltf  Tfimif  When  bora  and  when.      Dl«d  at 

Choplf  Simonmeau Lyom  ........  1639  Parii. . . 

i^^cM^u^ {f:K-'S} ''''  ^•••• 

GemmimJMdfom Lyon. 1!2J  pt^."* 

Jetm  Autlram LyoM loo/   rani... 

BentniAMdran LyoM 1661   Pari.... 

Nicola,  Dorign^\ Pan. 657  Pan.... 

AmrnmCoffil  Pto..... l«6l  Pan.... 


A.  ». 

1728 

1734 

1710 
1703 
175« 
1721 
1764 
1722 


Whuc  bora  aod  when. 

.  Pari.. 

.  Parb. 

.  Pari. . 

Pari. 


^ in  the  hend.  of  hi. 

.,  «.«.-«-.-.. and'^hw  land«:ape  with  huiW- 

ing.  or  otherTccwwriM  i.  introduced,  hi.  tarteful  arranKement  and 


elnrance  in  the  fimna,  and  noble  wqpfwwon 
figure.,  dirtinguitA  thi.  artUt  •  --»  -»—  »*' 


elation  channefery  eye;  though  in  li^rhtue«>nd  playful  ma- 

na«ment  of  the  point  6eUa  Bella  i.  conwdered  hi.  r^^;^^^^  Ja^uesFirmim  Bemvar^\  . .  ^,. 

51^  and  hi.  rtroke  is  pronounced  by  Mr.  Gilpm  to  be  not  »  finn         ^        I  Abbenlli 

norwrnaaterlyaathatofCallot     Le  Clerc  was    .kewi«i  an  engi-  j''\.^^,    ./.:   ':  Ahherille 


Died  at        a.  ».       C 
.   1662  Paris.....   1759     f 

1669  Parb 1728  v^ 

.   1674 

.   1718 

.   1679- Pmxia....   1747 

.   1682 

•  1684 

.   1685  P^s 1743 

.    1696  Pane..    .   1770 

.   1688 

.   1699  Paris 175S 

.   1723 

Paris. ...  1771 
Pteis....  1782 


1702 
1708 


nor «)  maaterly  »•...-*  w.  ^- — .    *    .  1 1       iu 

neer,  an  architect,  and  a  malheraatician.  His  father,  a  goldsmith, 
intended  him  for  a  military  life,  and  wiih  the  hope  of  a  comnriiMioii 
for  him  in  the  French  wrvice  «;nt  him  to  Pans,  where,  by  the  ad- 
rice  of  Le  Bmn,  and  under  the  liberal  patronage  of  Colbert,  he 
beeameoneof  themostwiccessfulinhiicUs.  of  Art. 

•  Thi.  arti.t  contributed  to  immortali. o  Le  Brun  by  hi.  admi- 
rable "  Battle,  of  Alewinder  "  Thi.  wperb  wt  of  Print,  i.  com- 
pleted by  a  Plate  from  the  hand  of  Gerard  Kdelinck, "  Alexander 
entering  the  Tent  of  Dariu*."  In  large  Plate,  of  historical  wibjecU 
no  KugraTer  in  thi.  claw  ha.  been  more  distinguirfied  than  O. 
Audrtm,  He  wa.  the  wn  of  Claude  Audran,  (Art.  41.)  and  nephew 
of  Charles  (/Wrf.)  Hi.  brother  Germain  wa.  of  inferior  merit, 
but  hi.  nephew.  Bemit  and  Jww,  wn.  of  Germain,  profited  largely 
from  hi.  instruction..  Chariet  and  Low*  SimomtKatt  and  Lorn* 
dB  Ch&iUhn  formed  themwslve.  by  the  .tudy  and  imitation  of  the 
fine  rtyle  of  Audran.  Charle.  Simonneau  wa.  a  parol  of  Chlteau, 
and  at  firet  worked  in  the  manner  of  Franci.  de  Poilly  with  the 
ffraTer  only;  but  afterward,  introduced  the  point  into  hi.  demitints 
and  dietance.,  reeenring  the  graver  for  mich  part,  as  required  pro- 
minency  and  vigour. 

A  good  many  of  the  artirt.  in  the  above  list  were  pupil,  or 
follower,  of  the  Gerard  Audran  SchooL  On  the  meriU  of  AntoitM 
Coypei  a.  a  Painter  we  have  already  made  .ome  remark.,  (Paintino, 
p.  492.)  in  which  IC.  Watelet'.  judgment  concurs  with  our  own, 
and  condemn,  the  practice  of  Frenchifying  the  hcroe.  of  antiquity. 
We  wish  we  could  call  our  own  arti.t.  altogether  free  from  the  um 
of  Knglish  physiognomy  on  .imilar  mibjects.  A.  Coypei  etched 
several  of  hi.  own  dewgn..  Mr.  Gilpin  praive.  an  "  Ecce  Homo  » 
by  this  artiat,  which,  a.  well  a.  M>me  other.,  wa.  finished  by  Simon- 
neau. Dm  CAflnr^r  resembles  Jeau  Audran.  His  Plates  after  Coreggio 
are  worthy  of  that  Painter.  Charlet  Dupuit,  his  pupil,  combined,  in 
like  manner,  mellownew  and  harmony  of  execution  with  admirable 
drawing  and  head,  full  of  expression  aui  character.  Ntcolas 
Gabriel  DupuiM,  the  oth^r  brother  of  that  name,  was  aUo  a  pupil  of 
Jean  Audmn.  N,  Henri  Tardteu  was  a  scholar  of  P.  le  Paul  re, 
and  afterwards  of  Jean  Audran.  His  son  JacqwB  N,  Tardieu  used 
more  of  the  graver  and  less  of  the  point  than  his  father,  to  whom  he 
i.  inferior,  though  an  artist  of  considerable  merit.  Jacquet  P.  le 
Bat  was  his  fellow-pupil  under  N.  H.  Tardiou,  and  excelled  in 
landscapes  with  small  tigures,  which  are  beautifully  touched,  etched 
with  great  fire  and  spirit,  and  then  harmoniteil  with  the  graver 
and  dry  point.  L>ui$  Uesplacrt  adopted  in  msveral  of  his  numerous 
Plates  (the  best  of  them  after  Jouvenet)  the  style  of  Gerard  Audran. 
Jaeque$  Aliamet  was  a  pupil  of  Le  Has,  and  tlistinguished  himself 
by  several  good  Plate,  of  landscape  after  Vernet.  His  brother, 
Fran^t  Aliametj  was  for  some  time  under  Sir  Robert  Strange  in 
London.  Brmard  Leptci^  was  a  respectable  (artiot,  though  not 
very  correct  draughtsman,  and  is  regarded  as  a  successful  imitator 
of  Jean  Audran,  whose  pupil  he  probably  wa..  His  wife  Rente 
Elizabct  was  also  a  neat  Knj^raver.  Fine  specimens  from  most  of 
these  artists  of  the  Audran  Schxiol  are  to  be  found  among  the  En- 
gravings for  the  Croiat  collection. 

t  The  family  of  Dorigny  is  conspicuous  in  graphic  biogra])hy. 
The  father,  Michel,  born  afSt.  Quentin  in  1617,  studied  Painting 
under  Vouet,  and  his  son  Louts  under  Le  Brun.  Michel  is  better 
known  as  an  Engraver,  but  his  Work  i.  heavy  from  being  over- 
charged with  the  huiin ;  and  Louis,  who  lived  and  painted  chiefly 
and  with  some  reputation  in  Italy,  and  died  at  Vemua  in  1742,  ha. 
left  several  free  painter  like  etchings.  Sir  Nicolas,  a  younger  son 
of  Michel,  knighted  by  George  I.  on  the  occasion  of  engraving 
the  Cartoon,  of  Raffaelle,  resided  thirteen  years  in  England.  He 
did  not  succeed  in  Painting,  for  the  study  of  which  he  qtiitted  at 
thirty  the  profession  of  the  Bar  ;  hut  hi.  later  and  best  style  as  an 
Sograver,  modelled  after  that  of  Gerard  Audran,  to  whom,  however, 
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ArttetsT  Namae. 

Gatper  Duckmmge 

Jecn  Bapt,  de  Poilly*  . . 
Nicoia$  Henri  Thrdiett,, 
Jacqnet  NicaloM  lardieu  , 
Clamde  Dmftot\' Pftris  •. 

JLotfi.  DetpiaoeB Paris-  • . 

Nicolat  dm   LarmtMun  1  p^^ 
the  younger| J  ^^ * 

Chtarlet  Dupuit Pftris  . , 

yicoloM  Gnhriel  Dupmt. .  Paris  . . 

Frederic  HwrtimHt^ Paris  • . 

Bernard  LepioU Paris  • 

Jean  Jacque$  Flipart  || . . .  Paris  . 

Laurent  Oin^ Lyon. 

Jaetpue  Phdippe  le  Bat, ,  Pari. 

1733 

Jacqmet  Aliamei    Abbeville 1727    Paris^  • 

Francois  Aiiamet Abbeville  ...•••    1734 

Pierre  le  Pautre Paris 1744 

(57.)  In  the  second  and  more  numerous  ch 
of  the  above  names  might  be  repeated  ;   and  some,  sucft  &bm 
as  Le  Clerc  and  others,  may  peiiiaps  be    considend  out  »«^ 
of  place  in  class  the  first.  (Art  56.)     But   besidn  ^«*2^ 
the  precise  deg^ree  in  which  etchings  combines  with  the*^' 
burin  is,  in  most  of  the  works  now  under  our  consideraliaD, 
by  no  means  easily  determinable,  our  space  has  not  per- 
mitted us  to  make  more  than  a  very  general  amoge- 
ment. 

We  have  had  occasion  to  mention  among:  the  Wood-  Xnly 
Engravers  of  France  Jacquea  Perisioi   or   Ptninut,  as  ^^ad 
he  sometimes   inscribed  himself.      He    executed  some*^ 
Plates  coarsely  etched  and  not  correctly  drawn,  in  con* 
cert  with  his  contemporary  /.  Tortorei^  representing  the 
Wars  of  the  Uugonots.     The  Work  of  these  artists,  who 
flourished  about  a.  d.  1570,  is  only  remarkable  as  ex- 
hibiting the   earliest  specimens    recorded    of   etching 
among  French  artists,  although  the  process  had  been 
almost  half  a  century  in  use  among  their  neighbouis. 
There  is,  however,  a  spirited  etching  of  this  period. 
**  The  Departure  of  Hagar  and  Ishmael,'*  by  Reni  Btrivuiy  Booi 
who  was  also  a  burinist,  born  at  Angers   about  a.  d. 
1530.     Anioine  Gamier  was  one  of  the   Engravers  atGioaft 
Fontainebleau,  (Art.  51.)  after  the  Paintingrs  by  Prima- 


hc  was  much  inferior,  obtained  him  great  and  deserved  repatatiw. 
The  particulars  of  his  hiktory,  vome  of  them  collected  hj  V'ertoe 
from  his  own  mouth,  will  be  found  in  Walpols,  Cataiogue  of  Eny^ 
lish  Engrat-eri,  p.  207. 

*  This  was  the  son  and  pnpil  of  Nicolas  de  Poilly,  (Art  41.) 
but  his  style  differs  remarkably  from  his  father.  His  Plates,  bodi 
in  history  and  portrait,  are  specimens  of  good  drawing  and  fine 
expression.  A  pupil  of  his,  Peter  Aveline,  bom  at  Paru  in  1710, 
had  considerable  talent,  which  wotdd  have  been  more  conspicnoai 
if  more  of  the  subjects  had  been  better  chosen,  and  not  sketchy  tnfteSi 

f  Dm^oi  resembles  Fran9ois  de  Poilly,  (Art.  41.)  but  occasioaaUy 
called  in  the  assistance  of  the  point.  There  is  great  neatness  and 
finish  in  his  numerous  Prints. 

I  A  pupil  and  son  of  the  burinist  Nicolas  Larroessiu  the  elder. 
(Art.  41.)  (lis  Engravings  for  the  Crozat  collection  (gained  him 
great  celebrity,  but  his  Works  deserre  not  to  be  quoted  for  dniga 
nor  for  effect. 

^  The  Plates  by  Hortimeh,  in  this  class,  have  considerable  nierit 
His  best  are  fur  the  Crozat  collection.  His  daughter,  Mnrim  Ma- 
deleine, the  wife  of  Charles  Nicolas  Cochin,  engraved  several 
Platet  in  the  style  of  her  husband,  who,  in  1758,  published  reflectioas 
on  the  Paintings  and  Sculptures  of  different  European  oties  he 
had  visited  :  a  Work  very  favourably  received. 

I)  He  greatly  surpassed  his  father  and  instructor  Jean  Charles 
Flipart,  the  burinist,  (Art.  41.)  and  produced  by  a  union  of  etching 
with  Engraving  many  estimable  Works. 

^  Car$  ranks  as  one  of  the  best  En^avers  in  the  X  Vlllth  C«n- 
tury  for  the  kind  of  subjectM,  both  in  history  and  portrait,  after 
Rigaud,  Vanloo,  Le  Moine.  Boucher,  Watteau,  and  other  designers 
which  he  selected.  His  <<  Hercules  and  Omphale^*'  aftar  Le  3loiiiet 
is  a  chef-dceuvre. 
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iiccio.  lie  flouritihed  at  Paris  fkbout  A.  J>.  15C0.  Fran- 
^m  Perritr,   horn  at  Ma<^on  til  Bmg^uiitiy,   who  studied 

^^^'  HI  Italy,  and  Italiunbed  liiw  niinie  to  Paria^  was  a 
Piiinler  of  some  celebrity,  (Painting,  p.  490-)  and  has 
kfr  elc'htngs  in  the  manner  of  Palina,  which  Mr.  Gilpin 
Inuks  u|)on  as  snccesslul  iiniliitions  of  that  master  ;  but 
they  are  slip^ht  and  hasly  performances*  and  ufien  incor- 
rectly  drawn,      lie    died   at    Paris    in    IGOO.     Claude 

fton  Figrwn,  liorn  at  Tours  in  15S>U,  is  another  Painter  who 
has  left  some  specimens  of  masterly  elchin^^.  Simon 
Gnillam,  a  French  Sculptor  of  about  the  same  dale, 
etched  for  his  amy sement  several  plates  in  a  very  spirited 

bicHe.     siyle.      Pkrrtt   Brebielie    and    Nicoias  Chaperoft  were 

^P*'*'^'  provincial  artists,  horn  in  139G,  who  established  them- 
selves at  Paris.  The  former,  wliose  Paintinrrs  are  little 
known  in  this  Country,  etched  with  conbiderable  ability 
some  clever  designs  from  his  own  pencil.  The  latter 
was  a  pupil  of  V' oiiet,  but  made  no  progress,  and  after- 
wards at  Rome  betook  liimself  to  engraving' the  Pictures 
in  I  he  Vaiicau  called  "  Raffaelle's  Bible/'  It  is  re- 
conled  to  the  credit  of  this  performance,  thai  his  work 
isi  perhaps,  the  least  faulty  of  ibe  numerous  graphic 
transcripts  from  those  in  valuable  Paintings. 

er  sub-        The   names  that   tbllow  belong;  to  the   XVIIth  and 

Mat        subaequent  Cenlurics: 

Art  ilia' Names,  Where  bom  tad  when.    Diedmt   a.d. 

Jaaq^iTs  Bianchard* Fufi*    .,.,.,..  1600  Paris    1 633 

3/icArl  Cor«f*//f  the  eldcrf   ..  Orliiaat    .,.,,  .lti«3  Paris    1664 

Hr$tn  Mauperche Pirii     ,, IfiUG  Paris    1 6S6 

Lttutent  ih  /a  Hire  , • .  Pdrit    •..*.*..  1 606 

hmti  He»rtet  . . , ,...*.  Nancy    1007  Pom 

AV./a.  M.^.ard { ^^^0  .  }  ^^^^  ^^'^ 


Peter  M^gnard,, .  ♦  * Ihtto 

Ahr^skam  ihiK\  .*....«••..«  Tours 


.1610  Paris 
.,1610  Paris 


1G61 
1G95 


*  Sttferal  distiuguiahed  Painlers  of  the  French  School  were 
eitcellKut  Etchers,  aud  rauiiy  imoies  iathisi  list  will  be  found  ia  our 
funtier  pa^^es ;  as  Jacques  BlancAurd,  (PAiNTisct  p.  490.)  SeboM' 
imn  Bourdon  and  CharUtt  le  Hryn,  (Jitid,  p.  4*JJ*)  Ntcvht  Mtffnardj 
Jfon  le  Pftutre^  father  of  Pifrre,  (Art.  r»6»)  Jacqurg  Courtaisy  or 
BourgiHigann,  Hatfrnoud  dt  la  Fagr^  Jo$rpA  Parrocclj  AtUaine  Wat' 
truut  and  Pterrt  Sw^/rym*,  (Ibtd.  p.  492.) 

f  The  eldtir  Mtchf/  Cor^eilit  wa*  a  papil  of  Simon  Vouet, 
(pAtxTi?«a,  p.  490*)  iu  whose  style  he  execulcd  si'veral  Paintings 
for  Churches.  Hi3  was  oni.'  of  the  original  twelve  Membtirs  of  the 
Koyal  Academy  at  Paris,  His  soo,  Michel  the  youMffer,  had  the 
advautagfi  of  the  King"*  peuiiou  to  etiabltj  him  at  Rome  to  com- 
pktc  hiM  studies,  which  he  prasecutcd  with  R^omin^  iuduslry  and 
energ)*.  lie  was  much  emiiloyed  by  Louis  XIV.  Both  artists  left 
many  fine  etchings  after  Raffiieile,  the  Ciiracci,  and  their  own  de- 
si^  n.  The  name  of  RulTkelle  was  afiiied  Ijy  a  cunning"  printseller 
at  Rome  to  a  set  of  Plat*?s  designed  by  the  youn^jer  Midiel  Ctir- 
neille.  Jean  Bapt,  Covneitlr^  his  brothtT^  bora  at  Paris  a.  u.  1646, 
was  also  a  Painter  of  some  ruputation^  but  iuferinr  to  MicheL  lie 
also  etched  with  great  spirit  siveral  Plates  from  his  own  designs  and 
after  the  C^aracci.  Claude  Gil  lot  was  bis  pupil,  and  Watteau  a 
scholar  of  Gillot. 

Another  pupil  of  Vouetmay  be  mentioned  herej/*ierre  Miffnard^ 
vfho  relinqnished  for  the  initruction  of  that  able  master  the  profes- 
sion of  Medicine.  Ha  then  studied  Pamling  at  Rome  fat  twenty- 
two  years^  and  was  much  patronised  by  Urban  VIII,  and  succeed- 
ing; Fiipea,  Bath  he  and  bis  brother  I^icotait  were  too  much  t*n- 
g.i;jj*;d  in  desipning  to  engrave  more  than  a  few  Plates*  Tbey  are 
hold,  painter-like  etchiof^s.  The  family  name  and  origin,  K»yi 
Wtttblet,  were  Enghsh.  Some  Sne  young  Engtitihrneu  named 
More,  serving  in  the  army  of  Henri  Qualrei  were  preiented  to  that 
ftlGnarch,  who  observed^  Cm  neiont  pa*  det  Mores  (ncgnie?)  muit 
drt  migoards  (handsome  fellows.)  Jan^ue*  Beilan^f  was  also  a 
Bcliolar  of  Votiet.  His  En|;ravings  have  the  merit  of  tolerable  exe- 
ctition  and  excellent  chiaroscuro,  but  his  drawing  of  heads  and 
figure*  is,  as  Mr.  Gilpin  observes,  affected  and  bad.  Samuel  Ber- 
nard and  Louii  TfMtelm  were  hkewise  under  Vouet- 

X  Author  of  a  Treatise  ezititJed  La  Mamer*^  de  praver  a  tEau 
fortr,  repubhshed  aftvrwardi  by  GochLti  with  additions.     Bosse 


AftitU*  NaoMS.  Wb«re  born  And  wbcn. 

Jacifurg  ^e-Z/an^  »••»•,.,  ., . ,  ChaUms,  al>out  ,1610 

Claude  Dervtt ......  . . .  /  ^'^''.^y  ^"  ^or 

I     tame 

Jean  Mann* ^.••.„^.*.  Paris,  atjout 

J.  R,  de  St,  jindri,^^^^  *-*..,..  Paris 

Snmut'l  Bernard •,.*,,.  Paris 

Imuu  Ttaiel'H Paris 


;«;;}icii 

.,  J^]4 

,-..ifii:i 


...  Jfil7 
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StbtiMhan  Bourdimf  .....  .,•,,.  Montpelier  ,♦ . . .  1 6 1  fi 

Jean  le  Pautre    * . . . ,  *  »  ^mw*  •  .  Paris  ..... 

Charles  It  Brun  * .  .^,.»,  »..,.,*  Paris  ..... 

NMaMC^hm  1'^;^'?*'''*        I 

][    Cbampagne  | 

Jaeywei  Ci,urt<,U,  alias  Boiir-      J  ^^  "y pj.oly te 

fim^nm '     i?    ^T'^ 

^   Lomj>t«   .. 

Jtrael  Silvtaire   , .  • , ,  Nancy 1  *^2 1 

Alexandre  SdwHre  .  ♦ FliKirisbed  about  1 700 

Fran^it  C&fiffnam  .  * Nancy,  about  . .  1 6il 

Domemque  Bmriere  ,»..,,.*,  Marsedlts 1622 

Jean  Peine  {II  Penna) Rouen 1623 

JVicoht  J^ir ,,,,,,.  Paris  ...,...,  .1624 

4lea-i»  Loir .....•#.,.  Paris 1 630 

Eiienne  Qautril Paris  .....,,.,  1626 

Jacqun  Httuneaul    , Paris 1626 

Noel  Compel Parii  , , 162S 


Di*d*l    An.      chole<v 
....      1642      ^phy. 


Parm  1666 

Pari*  1677 

Paii«  1687 

V,mH  1655 

Parw  1671 

P^riH  1682 

Puiis  16110 


About  170O 
Rome  1676 


Paris    1700 
Paris    1679 


Pkris    1707 


worked  chiefly  from  his  own  designs,  but  amiotig  his  Prints,  which  are 
numt^rous^  will  be  found  muiny  after  other  masters.  Hit  style  is 
free  and  t»pitiled,  and  Hnishtfd  with  the  graver  in  a  ma>terl^  mtiQ- 
ner.  His  lohtructor  iu  the  Art  is  unknown,  but  be  seemt  to  have 
taken  Caltot  f  »r  his  model  in  those  Plates  on  which  tl)e  latter  be- 
stowed less  finish. 

There  are  iti  this  list  several  other  imitators  of  Callot  (Art,  51.) 
who  may  here  be  menhoncd*  Ftan^mM  Cultgium  was  inAtmcted  iii 
the  Alt  by  CulloL  Claude  Dervett  wlio  was  a  pupil  of  Ciaude 
Henriet,  a  Painter  little  known,  lived  iu  habits  of  intimacy  with 
Callot  ttieir  fellow-countryman,  and  adopted  the  style  of  his  friend. 
Israel  Hennrty  the  son  of  Claude  Hennet,  studied  some  time  at 
Rome  under  A,  Tem|>fsta,  hut  was  imitator  of  Callot.  He  beramu 
a  prinlseher  at  Paris,  aud  published  his  own  Plates  ss  well  us  tliose 
of  Callott  Delta  Bella,  and  Israel  Silvestre,.  to  all  of  whom  be  occa- 
tiionally  gave  employment.  Another  scholar  of  Claude  Htiirivt 
was  Urael  Sdveatre,  who  formed  his  style  from  the  study  of  Ueila 
Bella  and  Callot,  and  seems,  in  his  turn,  to  have  been  sometimes 
fallowed  by  Le  Clerc-  (Art,  56,)  His  son,  Alejrandre  Sihettrr,  pro- 
duc4-d  some  goud  Prints,  Itiough  inferior  to  those  of  Urueh 

Nkholat  Oichm  wa.^!  anollit^r  follower  of  Callot,  of  whom  he  is 
8vippo&ed  to  have  been  a  pupil.  Like  his  master,  he  succeeded 
better  in  small  figures  than  in  those  of  larger  dimensions. 

*  The  best  Punts  of  Morin  are  his  (lortmitB,  and  these  are  ad- 
mirable pfit^ductions.  Mih  Cartlinal  BentivoglioT  after  \'andyke^  is 
worthy  of  that  inimitaLle  Picture.  His  execution  is  pecuhar.  Hti 
stippled  hts  head^  with  the  graver,  intermixing  lines  and  dots  so 
harmomied  as  to  produce  a  very  j>Ua»iiug  effect.  His  Works  es- 
tendr  saysM,  Bartuch,  tonne  hundred  and  twelve  Plates,  He  had 
been  a  pupil  of  Philippe  de  Champagne^  (PAiwrrNo,  p.  492.)  hut 
abandoned  Paint mg  lor  Engraving. 

t  Huurdftn^t  Plates^  whicti  are  numerous,  and  etched  with  a  ma*- 
terly  point,,  are  precious  to  every  collector.  They  give  a  perfect 
idea  of  his  nitmner  of  Painting.  A  kind  of  unionj  in  Landscape,  of 
Titian  with  Poussin,  picturesque  backgrounds,  aud  judicious  ma- 
nagement of  light  and  n^hadow  are  tbe  cbarncteri sties  of  this  artist. 
It  \%  to  lie  regretted  that  his  drawing  is  often  faulty.  Two  of  his 
pupils,,  Ntcolat  iMr  and  Jacquet  Prou^  are  io  the  above  list.  The 
etchings  of  N.  Loirr  to  the  number  of  nearly  one  hundred  aud  fifry, 
ore  slight  but  spirited.  His  brother  Alejns  was  an  Engraver  of 
consideriible  merit,  after  Kubens,  Le  Brun,  Mignard,  N.  Poussiu, 
Jouvenet,  and  liis  brother^s  dtaigns.  Their  father  was  a  gold- 
smith. 

X  Houtteau  was  a  refugee  Protestant  who  Bed  to  England  from  the 
Persecution  under  Louis  XIV,  at  the  time  of  the  Revocation  of  the 
Edict  ofNanti.  He  marriedasister  of  Herman  Swanevelt(Art.  55.) 
and  profited  by  his  instructions.  Under  the  patronage  in  England 
of  the  Duke  of  Montague,  Rousseau  contributed  to  the  d^-cor&tion 
uf  Moniag\ie  House  with  his  paintings.  Mr.  Gilpin,  after  remsrk- 
ing  on  his  faults  as  an  artist,  subjoins  that  he  was  an  excelknt 
man.  *^  Having  esca^iedthe  rage  ul  Persecution  himi^elfT  he  made 
it  his  study  to  lessen  the  sutlerings  of  his  distressed  brethren  by  dis- 
tributing among  them  the  greatest  part  of  his  gains.  Such  an 
anecdote,  he  adda^  should  not  he  omitted  in  the  hfe  of  a  Painteri 
even  in  a  short  review  of  it."  His  etchings  are  beautxfid. 
5n  2 
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Bngrs^ing. 


ArliflU*  NameiL 
Jaequn  Frou 


Miehei  Comeiife  the  younger . 
JeanBapi.  Comeilie    

Joteph  Parroctif 

Raimond  de  la  Fage 

^tiBon  Boulfogne\ . 


Paiit 1663  Amkt. 

Aix 1666 

.1666 


1708 
1695 

1704 

1690 
1717 
1734 
1733 


1735 
1721 


Where  born  and  when.  Died  at  A.D. 

Pkrii 1639 

'"^^                                           o  iftii  (Settled  at 

JeamDolwar^   Saragoxa 1641  j^  p^^a. 

Pdr'ti 1642Parii 

Pari* 1648  Paris 

Toulouse 1648  Paxil 

^_^ Paris 1640  Paris 

^WLouitBouiiogne.. Paris 1654  ParU 

Bernard  Picart^ 

J.  Bapt,  Boiffr  ( Marquis  d'Ai-l 

guillen) j 

Antoine  Trouvain Montdidier 

jinioifV!  Biva/z\\    Toulouse 1667  • 

Oaude  Giilot Langres 1673 

Anioine  Wattecu Valeuciennes  . .  1684  . 

Choi.  NicoiiU  Cochin  the  elder   Paris 1688 

Pierre  Subleyra, {^g'S^ij  ^^"l^^^^  »^™  ^^^^ 

Nico/oi  Chat.  Siivesttre^ Paris 1700  Paris    1767 

Quentin  Pierre  Chet/ei Chalous 1705  ....     1762 

Chat.    Nicolat     Cochin     the  1  p^^j^ ^j^S 

younger** / 

Bartho/omew  litva/x    Toulouse 1 724 

Jean  Jacques  He  Boissieu\\    , . .  Lyons 1736  Paris    1805 

*  Dolivar  has  been  rauked  with  Chaveau  and  Le  Pautre,  but  is 
inferior  to  both. 

t  Parrocft  painted  battles  for  Louis  XIV.  His  best  etchings  are 
some  small  PUtes  of  battle-pieces  very  scarce.  A  free, bold,  andmat- 
terly  style,  and  an  admirable  knowledge  of  chianMCuro,  pervade  his 
productions.  His  *^  Life  of  Chrikt,**  in  a  series  of  numerous  Plates, 
IS  considered  inferior  to  his  other  Works.  There  lived  in  the  fol- 
lowing century  another  Parrocel,  Etienne,  probably  cf  the  same 
family,  who  executed  some  spirited  etchings  after  De  Troy,  Subley- 
ras,  and  others.  Joseph  Parrocel  had  been  preceded  in  battle- 
painting  by  the  famous  Jacques  CourtoiSy  surnamed  Bourguignon, 
(Painting,  p.  492.)  whose  Ktyle  he  seems  to  have  studied.  Cour- 
toi»  has  left  some  etchings  of  battles  executed  with  masterly  skill 
and  effect  His  custom  of  attending  the  army,  and  sketching  on 
the  spot  during  skirmishes  and  sieges,  obtained  him  great  facility. 
His  name,  Italianized  in  Italy  to  Cortet^,  or  //  Borgognone,  is  well 
known  by  many  splendid  effusions  of  his  pencil  in  that  Country. 

X  The  Boullognet  were  pupils  of  their  father,  the  elder  Louis 
BouitognCy  Historical  Pointer  and  Professor  in  the  Academy  at 
Paris,  by  means  of  which  his  sons  were  sent  to  Rome  and  became 
Painters  of  considerable  eminence.  Bon  was  celebrated  fur  pas- 
ticcio painting,  and  his  brother  Louit  for  a  more  vigorous  tone  of 
colour  than  generally  prevails  in  the  French  School.  There  are 
several  historical  etchings  by  the  sons  and  three  by  the  father,  one 
of  them  after  Guido. 

^  We  have  already  noticed  the  Picarts  under  the  School  of  De 
Poilly.  (See  sixth  Note  to  Art.  41.)  They  have  left  numerous 
etchings  among  their  engraved  Works.  Tliose  of  Bernard  are 
chiefly  book  Plates.  Antome  Trouvain  pursued  the  style  of  Ber- 
nard Picart. 

I)  Rivaiz  was  a  follower  of  La  Fage,  and  has  left  many  spirited 
etchings  as  well  as  drawings  in  the  style  of  that  master.  Of  La 
Fage*s  drawings.  Carlo  Maratti,  with  whom  he  was  intimate  at 
Rome,  observed  with  characteristic  enthusiasm,  that  he  (Maratti) 
would  abandon  the  Art  if  La  Fage*s  Painting  equalled  La  Page's 
drawing.  Many  of  La  Fage*s  beautiful  designs,  some  of  which  he 
etched  himself,  are  engraved  by  Audran,  Vermeulen,  Simonneau, 
Ertinger,  and  others.  Bartholomew  Rivaiz  was  a  nephew  and 
pupil  of  Antoine  Rivals. 

%  Grandson,  according  to  Basan,  of  Israel  Silvestre  before- 
named.  Susannah  Silvestre,  a  lady  of  the  same  family,  engraved 
some  heads  and  portraits  after  Vandyke. 

**  Charles  Nicolas,  the  father,  abandoned  Painting  at  the  age  of 
nineteen  f^r  Engraving,  and  has  left  many  graphic  specimens  of 
taste,  spirit,  and  correctness.  He  is  most  successful  in  figures  of  a 
middle  size.  The  Plates  of  Charles  Nicolas,  the  son,  extend  to 
upwards  of  fifteen  hundred,  many  of  them  vignettes,  frontispieces, 
&c.,  but  the  latter  are  so  well  executed  as  to  have  been  sufficient  to 
establish  his  fame. 

ff  Four  Prints  by  thisi  admirable  artist  are  mentioned  in  the 
Catalogue  of  an  Amateur,  three  landscapes  and  one  interior  in  the 
style  of  Rembrandt.  His  friends  designed  him  for  the  profession 
of  the  Law,  but  he  devoted  himself  to  Painting  and  Kngraving, 
chiefly  to  the  latter. 


(57.)  Out  of  the  names  of  Spanish  Chalcographera    € 
given  in  a  preceding  Note  (Art  42.)  (Note  (Z.)  at  the  end  ^ 
of  Engraving)  we  had  intended  to  select  some  for  par-  ^ 
ticular  observation  here.     But  we  must  confine  our-  ^^ 
selves  to  a  quotation  from  D.  Cean  Bermudez  in  bis 
account  of  the  establishment  at  Madrid  of  the  Academy  Acat 
of  San  Fernando.     It  is  to  be  found  under  the  name  ^ 
Olivieri,  in  the  Dicdonario  dellat  Bellas  Aries,     •*  The  *"* 
art  of  copper-plate  Engraving  in   Spain   may  be  tnilj 
said  to  date  its  rise  from  the  Academy  of  San  Fernando. 
The  fathers  of  the  Art  in  that  Country  were  Directois 
of  the  Academy  *     It  is  true  that  the    appointment  of 
Engraver  to  the  King's  Cabinet  had  been  previously  hdd 
by  meritorious  artists,   but  their  manner  of  executing 
copper-plate  was  more  the  result  of  their  own  genids 
than  of  any  received  principles  of  their  Art.     The  first 
teacher  of  the  elements  of  Engraving  was  D.  Mesttel 
Salvador  Carmona;\  one  of  the  students   under  an  Csnoa 
Association  preparatory  to  the  foundation  of  tfae  Aca- 
demy, who  was  icent  to  Paris  with  a  pension  frocn  the 
King  to  learn  Engraving.     At  the  same  time,  andw'ulti 
the  same  encouragement,  D.  Juan  de   la   Cruz  and  D. 
Tomas  Lopez  were  at  Paris  learnings  to  engrax-e  archi- 
tecture, geographical  maps,  and  ornamental  Plates.  Be- 
sides efforts  abroad,  the  Academy  received  every  pos- 
sible benefit  from  one  of  its  Directors,  1>.  Juan  Baruabe 
Palomino,  who,  without  quitting  Spain,  had  acquiied  for  PsI^ 
himself  the  Art  of  Engraving  iu  a   style  which  com- 
bines correctness  with  great  clearness  and  lightness.    He 
distributed  to  each  of  three  pupils  out  of  the  number  ud- 
der  his  tuition  an  annual  prise  of  one  hundred  and  fiih 
ducats,  to  be  conferred  ai\er  a  fair  <K)nipetitlon  among 
the  candidates  ;  and  he  added,  in  1760,  a  general  piv- 
mium,  according  to  the  advancement  of  the  Art  in  its 
application   to  Works  of  Painting,    Architecture,  and 
Sculpture.     Lastly,  that  no  advantage  should  be  want- 
ing to  give  full  efiect  to  these  arran^meuts,  and  to  tkc 

*  Under  the  auspices  of  Philip  V.,  who,  from  the  moment  of  hii 
accession  to  titc  throne  of  Spain,  applied  himself  with  laiuUUe 
anxiety  to  (he  revival  of  the  Arts  in  that  Country,  by  inriting  to  hit 
Court  tteverul  distinguished  foreigners  from  France  and  Italy.  Oae 
of  these  was  D.  Juan  Domingo  Oiivieri,  a  Genoese  sculptor,  tIw, 
by  the  success  of  his  School  at  Madrid,  showed  the  pracficabiliiyof 
estahlishing  a  Royal  Institution.  At  his  instance,  the  King,  b 
1 744,  gave  his  sanction  for  that  purpose,  and  assigned  as  an  ai^j' 
priate  ^ifice  the  Casa  de  la  Panadaria.  The  death  of  PhiUp,  \xn- 
ever,  in  1746,  suspended  for  a  time  the  completion  of  the  ettablisb> 
ment,  but  his  son  and  successor  Fernando,  (Ferdinand  V.)  vboss 
name  the  Academy  bears,  completed  the  undertaking  with  truij 
Royal  munificence.  Charles  III.  was  a  further  contributor  to  ill 
advancement,  and  among  other  privileges  he  granted,  in  177$,  tii 
the  Professors  of  San  1  emando  the  honour  of  ranking  with  the 
Noblesse  and  Gentry  of  Spain.  His  son  Charles  IV\  took  ^^Kat 
inlercst  in  the  proceedings  of  the  Academy,  and  himself  frequeadj 
presided  for  the  distribution  of  premiums. 

Among  the  foreign  artists  invited  to  the  Court  of  Spain  was  tk 
family  of  Trepolo  already  mentioned.  (Art.  51  ) 

f  This  eminent  Engraver  was  bom  at  Madrid  in  1740.  Ht 
was  a  pupil  at  Paris  of  Charles  Dupuis,  (Art.  56.)  and  was  re- 
ceived into  the  Academy  of  Paris  in  1761.  U is  Prints  after  Soli* 
meni,  Velasquez,  Murillo,  Vandyke,  Guercino,  Mengs,  and  oiJttat, 
are  very  fine.  His  pupil,  Fernando  Selma,  engraved  some  admirable 
Plates  in  the  same  style  after  Rafiaelle.  Among  the  few  Spanish 
Painters  who  have  excelled  in  the  use  of  the  etching  point,  D»  ft- 
eente  Victoria  ought  to  be  mentioned,  bom  at  Valentia  ia  I^S. 
He  enriched  the  Cathedral  of  his  native  city  with  several  fine  Pic- 
tures. He  was  a  man  of  taste  and  emdition,  a  Canon  of  S.  Felipe, 
a  distinguished  antiquary,  an  acute  writer  on  the  Art,  and  a  cele- 
brated Poet,  the  intimate  of  Palomino,  and  of  most  of  the  able  icca 
of  his  time,  both  in  Italy  and  in  his  native  Country.  Btrrmudes 
mentions  a  Work  by  him,  Historia  Pictorica,  the  publication  of  which 
was  prevented  by  his  death  at  Rome  ia  1712.  He  was  a  sdiolac  4 
Cark)  Maratti. 
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pro^reis  of  the  studeni**,  two  of  the  Academy  were  In 
1763  sent  to  Paris  A*iih  a  pension  from  the  KincT,  to 
learu  the  mode  of  |jrinting  from  coppcr-plale  and  of 
preparing:  and  manufaclurinif  every  requisite  for  this 
important  uud  long  neglected  object/' 

(i>S  )  Approaching  the  English  School  in  that  depart^ 
meat  of  the  Art  for  which  our  Countrymen  have  been 
mtPRt  celebrated,  we  are  bound  in  honesty  to  remark,  that 
however  siicct'ss fully  native  gcnms  and  energy  have 
brought  the  united  exercise  of  the  point  and  graver  to  a 
degree  of  excellence  never  surpassed,  we  are  much 
iiifiebted  to  foreign  aid  fur  the  foundations  of  our  graphic 
fame.  We  have  already  noticed  (Art.  43.)  that  no  Works 
with  the  burin  oniy  have  been  executed  in  England  that 
will  bear  comparison  with  the  chefs-dceuvre  of  our 
Gallic  and  Flemish  neighbours.  Some  British  critics^ 
indeed,  have  iu  former  limes^  with  a  ver)^  natural  and 
by  no  means  unpardonable  patriotism,  withheld  this 
acknowledgment,  but  tlie  British  School  of  Engraving 
luay  now  very  well  afford  to  make  it.*  As  it  was  truly 
observed,  during  ihc  last  long  war  with  France,  that 
most  of  our  liest  ship^i  were  taken  from  our  maritime 
rivals,  so  may  it  be  as  truly  afBrmed  with  respect  to 
the  laborious  and  ingenious  productions  now  before 
us,  that  the  industry  and  talent  of  Great  Britain  have 
profited  by  the  progress  of  foreign  Engravers,  and  with 
honourable  rivalry  have  not  only  made  the  labours  of 
foreign  hands  their  own,  but  have  improved  upon  the 
inventions  of  their  competitors.  Our  following  list  in 
the  first  clas3  (Art,  49.)  was  much  longer,  and  included 
at  least  eighty  names,  but  brevity  constrains  us  to  men- 
lion  only  the  leading  artists. 

Anin*»  Namr.  \Dipre  born  uid  when.      Died  it         a.  n 

tftncttfitm  HoUarf ,  .Praj^ie  * . , . . ,  •  1 G07  * .  Luudoa  .,167/ 

*  Evelyn,  m  hU  Sculpfura,  (p.  91,)  cotsipaf^  TTiomas  Ceci/^  tm 
artist  cerlainly  <jf  »omt»  merit,  to  the  beat  Kngravers  of  hb  time — 
the  time  wf  Naiiteuil  I  (Art,  41 .)  Also  ff't/tiftm  Ltffhtfont^  of  whom 
as  an  Eii^rAvcr  nothing  x^,  knowrii  and  who  wus  I'mployeJ  as  tm 
iLrchitect  at  the  building  of  the  Royal  Exchatijifej  Kvclyu  cutisiders 
iidle  inferior  to  Jilermjr.  (Alt.  40.)  In  a  subseiiuetit  mgn  tooj  the 
rtlgu  of  Hope  and  Addiion,  and  literary  tasti\  we  wonder  how 
thove  tight »  of  our  Aui^LtstAn  Aj^e  lo  £ngl«iid  conlil  lavish  ^uch 
injudicious  prai-ii*  on  mediocrity  in  the  Fine  Arts.  The  Works  of 
iMa&c  Fulirr^  who  hiis  left  some  very  indiffvrent  etchin||T3T  atid 
whose  port rait-paintinfi;  waihis  only  merit,  calkd  forth  an  Addisonian 
Poem  in  Latin:  nnd  Charitt  Jerv\tt^  who  it  is^aid  instrncted  Pope 
to  draw  and  paint,  hot  who&o  Pictures  have  no  dr-iwing,  nor 
eolouriDg,  nor  composilian  to  recommend  them,  receiver!  a  widi* 
known  comjdimentary  Epistle  frcnii  the  great  Poet ;  where  the 
frrowiiiif  beauties)  of  Nome  of  his  yoang  friends  are  compared  with 
the  productions  of  this  Painler, 

Oh  1  lastiiTg  m  thy  coloiir«may  Ihey  shine, 
Free  as  thy  stroke^  yet  fatdtless  as  thy  line, 
New  graces  yearly,  like  thy  workt  display, 
Soft  without  weakness,  withottt  glaring,  gay,  &c* 

It  WM  Jervai  who,  having  copied  a  Picture  hy  Titian,  was  so 
ilelighted  with  the  superiority,  &v  he  thoujrhlv  of  his  copy  to  the 
original,  that  he  could  not  reMi»t  exclaiming  with  some  degree  of 
pity  for  the  g^one  &y  Venetian:  "Poor  liUlu  Tit  I  how  he  would 
ttaref* 

f  This  merltoriouji  de^it^ner  and  Engraver  was  of  an  ancient 
Boheminn  family,  and  washronght  up  to  the  profession  of  the  Law  ; 
but  the  capture  amd  pkinder  of  his  native  dly  m  IG19,  duTing  a 
Civil  war,  and  the  conseqnent  poverty  and  dispersion  of  his  con- 
rtertionR,  reduced  him  to  lake  refuge  at  Frankfurt,  whi-re,  following 
his  predilection  for  the  Art,  he  became  a  piii*il  of  Matthew  Mt-rian. 
(Art  50.)  The  Earl  of  Arundel^  on  his  pmhaflsy  to  Ferdinand  II , 
Tnct  with  Hollar  at  Cologne,  bnecame  his  patron,  allached  him  to 
bii  suite,  brought  him  afterwards  to  England,  and  introduced  him, 
it  if  saidf  to  tliQ  notice  of  Charles  I.,  who  had  already  testified  his 
leal  for  graphic  improvement  in  this  Country  by  appointing  Vunder 
Vnfrkij  a  res|i«ctable  Fleminh  artiwt,  to  the  place  of  King^s  Engraver, 
And  Ijy  giving  employment  in  Engiaud  to  the  famouH  Luctit  Vor^ 
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ttermaHH  (Art  40  )  frc»m  the  year  1623  to  1631.  It  does  not 
appear,  howrver,  that  Hollar's  style  was  appreciated  according  to 
it*  merits  by  his  contempisraries.  But  whatever  impression  he 
mi}^ht  have  made  on  the  Public  or  his  empluyen  wa«  soon  efiiiced 
in  this  Country  by  the  miseries  of  Civil  war.  His  attachment  to 
the  Royal  cause  procured  him  the  honour^  in  1645,  of  l>eing  made 
a  prisoner  at  Basinghotisc,  m  Hampshire,  whence  on  his  libe- 
ration he  repaired  to  Antwerp,  and  there  cunlinued  to  engrave 
from  the  collection  of  Earl  Arundel,  who  had  succeeded  in  removing 
to  that  city.  The  death  of  his  patron,  however,  in  1616,  drove 
HoUar  into  great  indigence,  and  into  thii  employment  of  t>ook- 
sellers  and  printscllers,  from  whom  hi^  tdmoit  industry  could  obtaia 
but  ver]^'  scanty  remuneration.  He  ventured  in  165*2  to  revisit 
En<^land,  and  was  employed*  but  earned  barely  a  subsistence.  Tho 
return  of  his  friends  at  the  Restoration  somewhat  bettered  hit  cir* 
cumstances ;  btit  (ho  Fire  of  London  and  the  Great  Plague  wcra 
necessary  obstacles  to  every  pursuit  of  Art,  even  if  the  C'ourt  of 
Charles  Il^had  been  less  dissolute  and  less  nej^lectful  of  modest 
and  deserving  men*  He  was,  however,  commissioned  by  the 
Government  in  1568,  and  the  following  year,  lo  make  drawings  of 
the  forts  and  town  of  Tangier^,  which  he  afterwards  engraved.  On 
his  return  from  this  expedition  in  the  ship  Mary  Hose,  Captain 
Kempthorne,  the  vessel  was  engaged  by  seven  Algerine  corsairs, 
off' Cadiz  ;  but  continued  her  voyaf^e  wilh  the  toss  of  eleven  men 
killed  and  seventeen  wounded.  Hollar  escaped  imhtirt,  and  after- 
wards commemorated  the  gallant  action  in  an  Kngrnving,  For  hi« 
two  yearn'  service  in  this  undertAking  he  received  only  one  hundred 
pounds,  which  was  paid  after  long  dtday  and  many  humble  solid' 
ti^tionw.  No  life  of  an  artist  has,  pn-r haps,  been  mure  even!  fid  than 
that  of  thii  induHtrious  Engraver.  On  his  death- bed,  at  the  age  of 
leventvt  lie  h  said  to  have  requested  the  bailii^,  who  came  to  seise  hia 
only  piece  of  furniture,  namely,  the  bed  m%  which  he  lay,  to  spare 
him  the  use  of  it  for  a  few  hourii,  and  then  to  remuvc  him  co 
the  prison  of  the  grave,  Hia  Works  amount  to  nearly  two  thousand 
four  hundred  Prints^  in  every  department  of  the  Art,  padrait,  his- 
tory, costumes,  antiquities,  entomolo^^y,  Lindscapes,  and  views,  in 
wldch  latter  he  particularly  excelled.  The  cbaracterifttic  of  bin 
point  is  freedom  and  playfulness,   united  to  great  firmoess  and 

Among  the  pupils  of  Hollar  (none  worthy  to  lueeMd  him)  were 
TAomaM  Dtitiirif,  WtUiam  Homani,  and  Rubtrt  Gafwood ;  (they 
flouriiihed  a.  d.  1645  or  K>50.)  Gay  wood  was  wholly  a  porfrait- 
engraver,  and  did  not  confine  himself  to  the  style  of  his  master, 
but  ihtiijdied  alsOf  and  with  some  success,  Voerst,  Vurstennann,  and 
the  Vandyke  School.  Edward  Marmion  is  mentioned  as  a  fullower 
of  Gnywooil.  Otlier  imitators  of  Hollar  were  Thomat  Cron^  who 
flourished  about  A,  o.  165Bj  Tfkomm  Ntfi/<',  Damet  Kmg^  and 
Balthaznr  Monntmct^  alniut  a.  n.  1650 1  and  John  />u/rf/ri// about 
A.  D.  1660,  Nearly  all  thete  name*  will  be  found  in  Lord  Orford*s 
Attrcdoi^s, 

*  This  artist  was  pupil  of  Robert  Peake,  a  Painter  and  Prtntseller ; 
atlerward*  knighted  liy  Charles  I.  Peake,  during  the  Civil  war, 
obtained  the  rank  of  Lieutenant-colonel  in  the  Koyalarmy,  and  per- 
suaded Fmthmne  to  enter  the  service.  Falihnrne  and  ni«  Colonel 
were  made  prisoners  at  Bosinghotise  ;  and  Faithorne  obtained  hii 
liberty  on  condition  of  leaving  the  Kingflom.  He  retired  to  Paris, 
where,  imder  the  instructions  of  the  celebrated  RoWrt  Nanteuil, 
(Art.  41.)  he  greatly  improved  himself.  Ohtd^ining  pinnis^tian, 
about  A.  B.  1650,  to  return  to  England,^  he  estahlisherl  himself  near 
Temple  Bar  as  a  Printseller,  and  afterwards  resided  in  Printing 
house  Yard,  Blackfriars,  where  he  contintietl  to  engrave  and  paint 
portrdila  in  crayons,  an  Art  which  he  hju!  learnt  during  his  exile  iti 
France.  Hii  circumstances  were  straitened,  and  his  death,  it  is 
said,  was  hastened  by  the  disiiipation  of  his  son,  WiUiatn  Fai'luitnct 
the  younger,  who  pracUsed  Kngraving  in  meuiolintn^,  but  did  not 
outlive  his  thidiL'th  year.  The  Works  of  the  elder  F^iithorne  arts 
numerous,  chiefly  portraits,,  many  of  ihem  admirably  executedi 
clear,  brilliant,  and  full  of  colour. 

Jithn  Ftfian,  who  Hourivhed  about  a.  d.  1G76,  was  a  pnpil  of  the 
elder  Faithorne,     He  died  young  ;  but  executed  a  few  portraifs. 

f  Darid  tjitfgnn,  sttvs  the  noble  writer  of  the  Jnt^r^do/et,  is  re- 
ported to  have  been  taught  Enij];raving  l>y  Simon  de  Vnnsn  iu  Den- 
mark. Passing  through  Holland,  he  studied  under  Houdius^  and 
CAme  to  England  before  the  Restoration,  brinrring  over  with  him 
Abraham  B/oote/tnff  and  Gerard  lakk,  who  worked  for  him  in  me«- 
Eotinto.  He  distinguished  himself  hy  Plates  of  the  public  buildings 
at  Oxford ;  nnd  afterwardu  at  Cambridge.  He  lived  latterly  m 
LeicefiteF-fik.ld:i,     His  best  and  most  numerous  Works  ore  ponraits 
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cngraveil  in  a  neat  but  formal  f^yle.  Accordinfif  to  Lord  OrfiMd 
and  Vt»rtu(*,  famder  Oueht  was  a  diacipW  of  Logi^un. 

Edward  It  DaviMf  a  native  of  Wales,  who  Huuriahad  in  1670, 
and  Rubers  fVkiiti  a  portrait-en^praver,  bom  in  Lundon  in  1645, 
ware  pupils  of  Lngi^n.  White,  in  1764,  engraved  the  first  Qaefurd 
Alwmnac.  His  son  and  pupil,  George  White,  etched  stnne  por- 
traits in  the  lityle  of  his  father ;  but  hit  liest  are  in  mt* zxotinto. 

*  The  instructor  o{  Feriue  was  Miehaei  Famder  Qucki^  who  studied 
for  somtf  tinw  imder  one  of  the  Boutats,  and  afterwanls  settled  in 
Bngland,  but  in  what  year  is  nut  ascertained.  Vander  Gueht 
•ngraved  portraits,  book-plates,  and  anatomic«il  figures,  and  was 
suceeeded  by  his  sons  Oerard  and  Tkamat,  in  ttie  same  line. 
Vertue  passed  seven  years  under  Vander  Gucht,  and  in  1 709  set  up 
for  himsvir,  and  t>ecame  an  excellent  draughtsman  b}'  studying  for 
several  years  in  the  Academy  of  Painting  instituted  in  1711,  with 
fiir  Godfrey  Kneller  at  its  head.  Hb  taste  led  him  to  antiquarian 
xesearches,  and  to  iutlefatigable  inquiry  after  every  object  con- 
necteil  with  hi*  Art.  The  jimeedoie*  of  ninting^  compiled  by  Loid 
Orford  from  the  papers  of  Vertue,  fully  attest  the  diligence  and 
fidelity  of  the  latter  as  a  biographer.  His  engraved  Works  are  dis- 
tinguished for  truth,  care,  and  accuracy,  but  want  force.  They 
are  extremely  numerous,  consisting  of  portraits,  historic  Prmts,  and 
antiquities  of  every  description.  II  e  engraved  the  Oxford  Almumoe 
for  many  years.  He  was  employed  by  the  Knaptonn  to  engrave  the 
Kings  of  Bngland  for  Rapines  Hkiory^  and  afterwards  upon  several 
ofthe<*  Illustrious  heads,*' most  of  which,  however,  are  by  HoubvA- 
ken,  (Art.  40.)  and  much  superior  to  those  of  Vertue. 

t  RmvenH  settled  in  London  about  a.d.  1750,  and  became  a  power- 
ful acquisition  to  the  English  School .  He  was  one  of  Hogarth's  ablest 
coadjutors.  He  engraved  several  portraits  after  Reynolds  and 
others,  and  a  variety  of  historical  subjects  after  Titiau,  P.  Veronese, 
Guido,  Guerdno,  A.Garacci,  N.Poussin,  L.  Giordano,  Rembrandt, 
Carlo  Cifpuini,  Le  Sueur,  &c.  His  Prints  are  remarkable  for 
colour,  bnlliancy,  and  precision.  His  son  and  pupil,  Siwmm 
Bavetttlf  visited  Paris,  continued  his  studies  under  F.  Houcher,  and 
finally  settled  at  Parma,  where  he  conceived  and  ext*  utiil  between 
the  years  1779  and  I7M5,  the  magnificent  project  of  Engraving  the 
whole  of  Coreggio's  Works  in  that  city. 

Among  the  pupils  of  S.  F.  Ravenet  in  this  Country  were 
Wiliiam  fVynne  RyUmd  and  John  HalL  RyUnd  alio  ttudied  for 
five  years  at  Paris  successively  under  F.  Boucher  and  P.  le  Bas. 
(Art.  fif).)  On  his  return  to  kngland  he  was  amwinted  Kngraver 
to  the  King,  and  engraved  portraits  of  Georgv  III.  and  Lord  Bute 
after  Ramsay ;  and  of  Queen  Charlotte  after  Coates.  lie  engraved 
also  some  historical  subjects  after  P.  da  Cortona,  Vandyke,  Boucher, 
&c. ;  but  latterly  applied  himself  to  chalk  En^^•aviug,  (after  the 
designs  of  Anp'lica  KaufTman.)  which  ho  greatly  improved,  and 
of  which,  jointly  with  Bartolozzi,  he  was  the  introducer  into  this 
Country.  Ryland  suffered  for  forgery,  August  29,  1783.  John 
Ba//,  his  fellow-pupil  under  Ravenet,  was  likewise  a  highly  merito- 
rious artist.  His  Plates  are  fine  specimens  of  boldness  and  clear- 
ness. His  principal  portraits  are  after  C.  Maratti,  Reynolds,  and 
Gainsborough  ;  and  his  best  historical  subjects  after  Dance,  Wist, 
&c.  His  *♦  William  Penn  treating  with  the  Indians,"  and  "  Crom- 
well  dissolving  the  Long  Parliament,"  (both  after  West,)  are  well 
known.  Hall,  on  the  death  of  Woollet,  succeeded  to  the  appoint- 
ment of  Knjjraver  to  the  King.  His  father,  Charlrt  Hali,  (born 
about  A.  D.  17:20,)  was  a  respectable  Kngraver  of  portraits,  and  was 
also  much  employed  in  prints  of  coins,  medals,  and  other  an- 
tiquities. 

Henry  Bryer,  a  pupil  of  Ryland,  and  his  partner  as  a  Print- 
seller,  engraved  a  few  Plates  chiefly  from  designs  of  Angelica 
Kauffman. 

1  This  artist,  a  Briton  born,  was  endowed  with  abilities  of  the  first 
order :  his  designs  are  full  of  genius,  and  his  Works  show  uncom- 
mon facility.  But  he  was  idle  and  dissolute,  and  seldom  exerted 
himself  until  compelled  by  necessity^  It  is  to  be  regretted  that  his 
peculiar  and  surprising  talent  for  designing  and  engraving  laud- 
scape,  either  from  nature  or  from  his  own  fancy,  was  not  more  regu- 
lariy  employed.  He  engraved  chiefly  after  Gaspar  Poussin  and  others 
for  the  collection  of  fine  landscapes  published  by  Boy  dell  in  1744. 

W^e  may  here  notice  a  few  other  Engravers  in  this  class  employed 
by  that  spirited  publisher.  Thomas  Chamt>eri,  bom  in  London 
about  A.D.  1724,  whose  style  though  firm  is  not  pleasing;  John 
fVood,  whose  landscapes  after  8.  Rosa,  G.  Poussin,  Claude,  Rem- 
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brandt,  Wilson,  Ac,  fasve  coasidanbte  owrit ;  Canis  Amo,  ,• 
Floieutine,  and  pupil  of  Garb  Oregori ;  he  cngta¥cd  afUr  Gado 
Doloe.  P.  da  Cortona,  Rubans,  Guiilo,  ftc. ;  Alexander  Bmmrrmmm, 
born  at  Cambridge  about  1730;  John  HaU^m,  distiuguidicd  aefaotar 
of  S.  F.  Ravenet  above  mcntMoed ;  and  Oicmamm  FkimAi,  •  nil 
of  Wagner,  (Art.  50.)  and  who  woiked  for  Bojd«U  in  I76S.  Wagw 
ner  himself  had  visited  England  about  thirtw  yenis  befione,  whca 
among  other  Plates  he  engraved  portraits  of  the  three  Prinoessei, 
daughters  of  George  II.,  snd  returned  to  Venice. 

A  celebrated  pupil  of  Chatelaio  waa  'Franeis  Fimmrm^  who  oh 
proved  upon  the  style  of  his  jnecepiar,  and  beeanae  one  of  the  bssl 
landscape  Engravers  of  his  time.    lUa  happiflsat  effiirts  ass  §im 
Claude  Lorraine  ;  and  when  it  is  considered  that  in  some  «— **»!?■ 
he  had  actually  no  opportimity  of  sceinir  the  ori«nal  Psiotij^  it 
is  extraordinary  with  what  truth  and  ability  he  haa  portfs/w/  tfce 
airy  softness  and  freshness  of  that  Painter.      Vivaiss  sspated 
likewise  many  fine  Plates  after  G.  POuaainy  Oainaborou^  Vadn- 
neer,  Smith  of  l>erby,  the  Smiths  of  Chicheater,  Blc   Ikmd  it 
LerpinierCf  a  supposed  pupil  of  Vivares,  enf^raved  many  fiaehsA. 
■capes  and  views  of  sea-fights,  &c.in  the  eame  style,  which  bnt 
great  merit     The  name  of  another  Bnglish  eeholar  ti  Vivaisi,  F. 
Paid  BenoMch^  will  be  found  in  the  above   list,  who^  aeeanfiag  Is 
Basun,  worluMl  some  tioae  at  Paris,  bat  returned  to  KJsglaml.    fla 
engraved  landscapes  and  other  subjects  after  A.  Ostads^  Venal, 
Dietricy,  &c. 

*  This  was  another  masterly  Btcher  and  Bnyiafet  of  laadsespa 
His  Works  after  Gaspar  Poussin,  Teniers,  Hobbima,  BubeaSkSal* 
vator  Rosa,  Claude,  Both,  Ac  ace  excellent.  Brmwme  etdMd  soMtf 
the  Plates  which  were  fiaished  by  WooUet. 

t  Strtmge  may  be  regaxded  as  the  father  of  hn  bnnchoftli 
Art  in  England.  It  is  remarked  of  him  that  he  seems  never  to  hsfi 
known  mt:diocrity ;  that  his  very  beginnings  are  perfeet ;  and  thit 
throughout  his  Works  no  steps  can  be  traced  of  gradual  progrMsa 
in  the  labours  of  other  artists.  His  early  proficicuey  unocrCosfsr, 
a  drawing^master  in  Edinburgh,  is  as  highly  honourable  to  his  ir 
structor  as  it  afterwards  was  profitable  to  himself.  The  C^  vsi^ 
however,  on  the  landing  of  the  young  Pretender  in  ScDtlaml,  ia- 
terrupted  all  artistic  studies  :  and  Strange  visited  Faiis,  after  psa- 
ing  some  time  in  London.  On  his  way  to  the  French  mslniMfii 
he  fretiuented  for  a  while  the  Academy  at  Rouen,  and  obtained  an 
honorar)'  prize  for  design  against  numerous  competitors.  At  Fstii 
he  became  a  pupil  of  the  celebrated  P.  le  Baa,  and  acquired  uads 
that  master  the  management  of  the  dr^'  point.  His  own  admirsbk 
proiluctions,  couMsting  of  about  fifty  Plates,  show  with  what  wot- 
cess  he  has  improved  upon  the  suggestions  and  practice  of  hii  is- 
structor  in  the  use  of  that  instrument.  In  1751  he  retnninitD 
London,  and  ten  years  after  repaired  to  Italy,  whither  his  repair 
tion  had  already  preceded  him.  In  this  tour  he  waa  greeted rmj- 
where  with  honours,  and  made  successively  Meniher  of  the  Actde- 
mios  at  Rome,  Florence,  Bologna,  Parmu,  and  Paris.  Straags 
held  the  appointment  of  Engraver  to  Geo.  III.  The  honuurof 
Knighthood,  which  was  conferred  upon  him  in  1787,  he  did  not 
long  survive.  The  peculiar  excellence  of  Strange  is  the  delic<&cT  of 
effect  with  which  he  expresses  the  softness,  roundess,  elasticity. and 
tran8{)arency  of  fle»h.  No  artist,  witli  the  exception  of  Bactuluni, 
has  been  worthy  of  comparison  with  him  in  this  ^ery  rare  graphic 
qu.ility.  His  constant  practice,  it  is  thought,  of  making  dravirgs 
(chiefly  in  red  chalk)  from  the  best  foreign  masters  acquincd  bus 
thiM  valuable  peculiarity. 

Ptnrt  MahuvTfy  a  neat  Engraver  of  the  French  School,  bom  t^ 
Paris  in  1740,  was  a  pupil  of  Bir  Robert  Strange  ;  and  F,  Ltfti^ 
who  resided  in  London  about  ad.  1780,  in  the  emplo}'ment  si 
Boydell,  was  a  follower,  certainly  mm  pasailmt  tfftm,  but  yet  ic- 
8{)ectahly. 

I  This  artist,  says  Lansi,  formed  his  style  by  studying  the  works 
of  A.  D.  Gabbiani,  a  Florentine  Painter.  He  went  to  Rome  in  1'50^ 
passed  two  or  three  years  there,  and  then  came  to  settle  in  Kng> 
land,  where,  jointly  with  Bartidoszi,  (Art  50.)  bin  deeiens  becssM 
distinguished  throughout  Europe.  He  was  one  of  the  Memheis  of 
the  Royal  Academy  at  its  foundation  in  1769  He  painted  km 
large  Works ;  but  his  drawings,  which  are  admirable,  are  numeroui^ 
He  engraved  a  few  portraits,  and  tome  Plates  after  Gtabbiaaif  & 
Celini,  and  his  own  designs. 

§  The  peaceful  life  of  this  great  artist  exhibits  a  strong  contrsit 
to  the  wild  and  adventurous  career  of  many  of  hk  gmphic  bieUiisR; 
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A^ttho>l}fCardf^nike^foumgerl  Bnissala 1773  Loadon .  *  1816 

Simnn  Rarenet , , . , ,  Ltiudoii  about. .  1755 

(59.)  Our  second  list,  selected  from  the  more  tiunie- 
n»us  chissi  must  be  still  more  abridged ;  and  will  be 
found  to  contain  many  names  equally  illystrioiiB  vvkli 
tluis«  in  the  first.  In  some  cases  we  find  no  small  diffi- 
culty^ as  was  before  observedt  in  dutennining  whether 
the  etching  needle  or  the  graver  predominates  in  Works 
of  this  kind.  The  connoisseur  reader  will  also  observe 
lb  at  many  Engravers  require  in  strict  justice  a  place  in 
botfi  classes,  but  our  limits  preclude  the  repetition. 

Aniftt*'  Namwr                   Wtierr  bom&iiil  when.        Died  iS  a.  & 

Petrr  0/tverh London. lUOl 1660 

John  Evef^l] Wolton,  Surrey .  •  1620 1706 

Ahrakam  fltrndiut  *.,»,•  Rotti'rdani  .,..».  1638  London  .  1695 

luch  OS  HolLirf  Faithorne,  and  Ryland.  fVoolitV*  Itfo  tg  best 
kuovirn  by  bin  Wurks.  H12  was  taught  by  an  ab»eiire  artist  named 
Tinney,  and  had  not  the  advatitaji^e  of  any  olher  ma««ter.  lie  ex- 
celk-d  in  <^very  dia^i^tmtsni  \  in  portrait,  in  bislory,  and  m  land- 
Beapc,  but  purticulafly  ih*s  latler.  His  well-known  historical  Print, 
''  Thi*  Dt*alh  of  Wolftf'*  after  West,  j^ave  a  greater  name  to  the 
English  School  on  the  CunHneiit  thati  it  had  ever  bt^fore  obtained. 
But  bi»  la»dscnp«^s  after  Wiliwn  are  ttandard  models  of  excellence. 
Ho  artist  has  bkren  haiTpk-r  in  the  judiciuua  a^ran^;emeat  uf  linfta 
(Alt.  14 — 2'2.)  for  distinj5iiishin|T  the  varied  surfaces  of  objects, 
though  it  must  be  ownid  thut  in  reiiresentinjjjthe  softness  of  fleab  he 
was  lesK  successful.  EngravingT  howovor,  accordin^^to  mcidern  |iTac» 
tice,  nrhnilH  of  the  joint  effurib  uf  svveral  urtists  on  the  s^ime  Plate, 
so  that  t;uch  may  direct  his  o^rn  talent.i  to  those  parts  for  which 
they  are  biat  suited;  and  we  ni'W  hardly  evpr  meet  with  an  En- 
gravini;  the  entire  work  of  one  handi  WooUet  held  the  Appoint* 
iiient  of  Enj;;riiver  toGeorj^  ilL 

A  very  able  contemporary  of  this  artist  wai  Wdiiam  EUUj  who 
Cn^aved  some  Plates  in  conjunction  witti  Wootlet,  and  from  whom 
%re  have  also  ^everal  fi»e  Printer  of  landscape  from  debigas  of  Paul 
Sandby  and  Thomas  Hearne. 

*  Byrne  waa  sucprasrivcly  a  pupil  at  Paris  nf  AViamet  and  of  J, 
Q.Wille,  (Art  39  and  56, )  He  was  an  eminent  Kne^raver  of  Itmdscapei, 
and  executed  muny  considerable  Works  after  liotnenichino,  Claudf, 
Zuccherelti,  Claude,  Both^  DitftricVi  VVilsou,  HeariiB,  Fiirrington, 
Bmi[h,  &c.  Bartolozo  occasionally  assisted  liim  la  the  ^i^res  of 
hit  pieces. 

f  Skrrwin  wns  appointed  Enp-aver  to  the  Kin^.  He  flourished 
from  1775  to  1795,  and  en^ravtd  many  fine  {lortraits  aAer Gains* 
borough,  Diince,  Reynold*,  &<:.  as  well  as  Imlorical  subjects  after 
N*  Pouft^ixi,  Keynolils,  Stodhart,  &c, 

J  Thisi  Eii>;raier  took  refuge  in  England  a.  d.  1790,  in  conse- 
quence of  the  insurrection  in  Bef|:;ium.  He  worked  for  Cobsaghif 
and  was  croploye<l  in  various  contemporary  publications.  Ilia  best 
Plates  are  after  Stodhart|  and  a  Salvntor  Munili  after  Curb  Dolce. 
His  death  was  premature  and  hastened  by  intense  a]iplicatton»  His 
father,  the  elder  Anthony  Caidon,  a  Flemish  oitinti  engraved  at 
Naples  tor  Mr.  Hamilton. 

{  His  father  and  instructor,  Isaac  Oliver,  w&s  a  celebrated  Paiatef 
of  miniatures.  (PAiirrtNo,  p  403.)  PHer  0/trrr,  accwrdinjf  to 
Vertue,  etched  some  small  Plates  of  historical  subjects.  John^  a 
tupposed  nephew  of  Peter,  both  etched  and  engraved  in  me«o- 
linto. 

II  To  this  gentleman  the  Art  of  Engraving  in  England  is  in- 
debted for  one  of  the  earliest  English  publication*  on  the  subject 
entitled  5fM//)/Mrrt,  HiaWorkis  rather  a  pedantic  performance, 
but  contains  much  learned  information,  and  has  probably  tended 
in  this  Country  to  introduce  graphic  amateurBhip  among  {K-rsousof 
Tank  and  of  literary  leisure,  Evei^/n  etched  five  Plates  of  his  jour- 
ney from  Rome  to  Naples  about  a.  d.  1649,  Contemporary^  with 
Evelyn  was  another  gentleman  of  considerable  graphic  talent, 
Froncii  Piaetf  who  was  bred  to  the  Law^  but  took  advantage  of  die 
Great  Plague  in  London  to  r|iiit  the  profession,  aud  exchange  the 
quill  for  (he  pencil*  He  was  a  man  of  geniuii,  but  without  appltca* 
tion  equal  to  his  abdities.  He  {^tainted*  etched,  aud  engraved  in 
mexioltnto.  According  to  Lord  Orford,  Place  was  **ot!efed  £500  a 
year  by  Charles  U,  to  draw  the  Royal  Navy,  but  declined  accept* 
lag  it  as  he  coubl  not  endure  confinement  and  dependence.**  His 
etching*  after  B^low  are  very  fine.  He  likewise  engraved  portraitB 


AfiiaU'  Kismet.  lIHi^re  bom  and  trben.       Bird  At  a.  d, 

John  Grtfftrr^ ArnUerdam  ,*  .  1645  London  • ,  •   1718 

fiWiam  Loi/ye L«d«.  ,  •. .., .  1649... ,   1G89 

Jonathun  Rtchaniton ,.. . ,^ , .  .  *,  1  fi^ii 

Sir  Jttmet  Thorn HtH, ,  ,  , .  Weymntttb  .< . .  I67i^ 1 734 

IfWiam  Hoffurthf  • ,  ^ , . .  London ». , .  ,-.^  1697  Lottdun  ...    1 764 
George  Kmpton I    ,.,,..,,,.,.,.  1698  Kensington  1788 


Chaleo* 
grapby. 


after  Kneltert  Vandyke,  Greenbill,  &e,,  which  an  ■oareft,  aa  hs 
wrought  for  his  own  amusementg 

An  intimate  friend  of  Place  was  WU/ium  Latlge,  whoie  father,  a 
merchant  at  Leeds,  was  one  of  the  first  Aldermen  of  that  ton-n  ia 
1626.  Lodge  having  finished  his  academical  education  at  Cam^ 
bridge,  and  made  a  commencement  at  Lincoln  s^Ian,  attended 
Lord  BilUsif,  afterwards  Lord  Falconberg,  on  his  embassy  to 
Venice,  wheie,  meeting  with  the  Fiaffffia  Pit/orfnoo  of  Cfiacomo 
Barri,  he  was  so  dehghted  with  the  Work  that  he  translated  it 
into  Kngltnh,  and  added,  of  his  own  Engraving,  heads  of  the  mnst 
edunent  Piiinters  and  a  map  of  Italy,  published  iu  8vo.  1679.  He 
aljio  etched  several  of  his  views  in  Italy,  and  other  Works.  Place 
and  hifi  friend  Lotlge  were  Members  of  a  Club  of  virtuosi  at  York. 
(See  Wulpole,  Catah^e  uf  EntfntvrrB,  p.  100.) 

•  Hfyntiiug  and  Griper  were  Piiinters,  the  former  of  animnh,  (of 
which  he  has  Irft  some  fine  elchingn.)  the  Utter  of  landscapes  and 
views.  Some  of  Grtj^ler'*  etchings  of  views  on  the  Rhine  and  on 
the  Hiami-H  are  ver}'  pleaiing. 

Othtfr  Pamters  will  be  found  in  the  aboTe  list.  Oliver^  already 
mentioned,  was  a  pem/re  gntveur ;  also  Junathan  Rtchardion^  v^ 
pupd  of  John  Ritey,  (PAift-riNo,  p.  494.)  and  a  valuable  wriler  on 
Art ;  likewise  Sir  Jfimr§  ThomhiU^  who  executed  a  few  elchrngs 
in  a  bold  slight  manner  i  aud  his  renowned  son-in-law,  H't/Zutm 
Ifognrih.  {Ihui.  p.  495.)  E  ZucchereUi  was  one  of  the  original 
Idembers  of  unr  Royal  Academy,  who,  in  early  life^  amuMed  himself 
with  the  etching  point.  Tlie  S}nit^n  of  Chichester,  whose  bnd- 
scapes,  particularly  those  of  Geor^f^  have  employed  the  ablest  En. 
graverS;,  have  left  several  small  sets  of  etchings  after  their  own 
designs.  George  Stultb*,  tlie  (in  his  day)  inimitable  painter  of 
horst'S,  etched  the  Plutes  for  his  **  Anatomy  of  the  Hor^e.'*  Geargr 
Barre/,an  excellent  Painter  of  Irish  aud  English  landscape  hcenerVi 
has  left  a  fuw  spirited  and  picturesque  t^tchings  Joxrph  Guup^,  an 
eminent  Puinter  in  water-colours,  etched  alter  Sulimene,  RuLiens, 
P,  da  Cortona.  N.  Poussin,  and  hii  own  designs,  Sawrr^  GtU 
ptrti  R.  A,,  etched  animals  after  his  own  spirited  and  masterly 
designs  ;  as  tikewi«e  tome  tieads  for  his  brother's  book,  Thr 
LiveM  nf  the  ReffrmevM.  Alexander  RuHcivmn^  who  ^latnted^  among 
other  Works.  ♦'  The  AHcension,"  for  the  Episcitpal  Church  at 
Edinburghp  where  he  presided  over  the  Scuttish  Academy  of  Arts, 
engraved  and  t-tclu'd  a  few  Plates  from  his  own  designs.  J,  H* 
Morttmer  (see  Paihtinq,  p.  4i*6.)  etched  iu  a  lK>ld,  free  stvle  seve- 
ral studies  after  8.  Hosa,  Lairesse,  Slc,  Mttrin  Angeiica  htiuj^tuan^ 
R.  A.f  has  \vtK  Kcveral  tiistt- ful  and  spirited  etchings  ;  some  after  Co- 
reggio,  but  chieiiy  i^ora  her  own  designs;  ansljlasliy,  /*.  Schittvo^ 
nettif  th«  disciple  aud  coadjutor  of  liartoloiei  in  England,  claims 
dislbgnished  notice,  who^e  Engravings,  after  Michel  Angelo, 
Lontheflwurg,  Stodbart,  &c,  are  well  known. 

f  We  have  already  rotnarked  upon  Hogarth  as  a  Painter, 
(Paiwtiwo,  p.  498.)  flis  style  of  Eugraving  is  not  distinguished 
by  any  remarkable  dexterity  iu  laying  his  lines  or  by  delicacy  of 
touch,  but  by  strung  characteristic  delineation.  The  unexampled 
demand  for  bis  W*orks  required  the  assistance  of  !!«vcral  other  hunds. 
Among  his  foreign  coadjutors  were  Scotm^  Baron,  and  S,  Ruxrttei^ 
(Art.  58.)  who  worked  for  him  in  the  '*  Marriage  \  la  Mode  ;'*  C, 
Grigmm,  who  complete*!  his  '*  Garrick'*  iu  Richard  III-,  and  who, 
with  /^  Cave  and  A\fe/ine,  assiNted  him  iu  the  four  Plates  of  •*  Tho 
Election/^  But  he  employed  al^i  some  able  native  artists.  fVooZ/rt^ 
in  1759,  assisted  in  tome  designs  from  TruirnmShandtf  ;  and  Luke 
Sii/ltvuH^  a  native  of  Ireland,  who  bad  been  a  ])upd  of  Thomas 
Major,  and  who  was  of  a  kindred  temperament,  well  suited  to  catch 
Ihe  humoiouH  conceptions  of  Hogarth,  gave  him  his  best  aid,  when 
not  engaged  (for  he  was  idle  and  dissipated)  ia  following  his  owa 
invenJmiur* 

ThQmaM  M^joi\  the  master  of  Sullivaui  had  studied  some 
years  at  Paris*  He  engraved  in  a  neat  firm  style  after  Berghem, 
Wowermans,  Munllo,  G,  Pousain,  Rubens,  Claude,  Teniers*,  &c* 
Also  twenty-fourPriuts  of  the  **  Ruins  of  Pactum/'  published  in  1 7G9. 
I  A  scholar  of  Jonathan  Richardson  and  Painter  of  portraits  la 
crayons.  In  conjunction  with  Arthur  p-^mif  a  Painter  also  of  por- 
traits in  oil  and  crayons,  Knapion  engraved  and  publi&hed  a  set  of 
Print*  from  drawings  of  celebrated  Painters,  chiefly  larjdsca|)esaftei 
Guercino,  a  very  creditable  performance.  Knaptou,  likewise,  among 
other  WorkK,  wus  engaged  in  publishing  (he  *^  Headu  of  Illustrious 
Persons,'*  engraved  by  Houlraken,  &c,    (Art  40.)    Pood  etched 
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ir.,«*.«;rt(»  Artlfti*  Ntmef.  Where  boni  tnd  when.       Dtodat 

Bngiavmg.  p^^^^^  Zuccherelli Tiaeany 1 702  Florence 

^*^^^^^^^  i  1  iViUiam  Smith  .•..••  Chicheftter 1707 

I  yQeorge  Smith Chichester 1714 

ihohnSmith Chichester 1717 

Edward  Bookrr^ London  about .  •  •  •  1812 

John  Boydeiif Dorrington 1719  London  . 

George  Stubbi Liferpool 1724 

mHiam  Eitiot\ Hampton  Court..  1727 

Qeorge  Barret Dublin 1728  London  . 

Joteph  Oimpy Anreis 1729 

Satrre^  Oilpin Carlisle 1733 

Alexander  Buneimanf  settled  in  Edinbur^^h  .  1773 

John  Hami/Km  Mortimer^  £a&tboume,SusMex  1739  London  . 

Jame*  Basire\] London 1740 

Angelica  Kauffmany%  settled  in  Eugland ....  1 765  Rome . .  • 


A.  D. 

1788 
1764 
1766 
1764 

1804 
1806 
1766 
1784 
1763 
1807 
1780 
1779 

1807 


ArtisU'  Names. 
Hamiet  H^Uulanleg^ » 
Lmgi  Sckiaoonetti,  • . 


Whore  bora  and  wfasD.        DM  at 


1760    gn 

1765  London  .   1810  v^ 


several  caricature  Prints,  and  some  Plates  in  imitation  of  Rembrandt, 
in  a  Tery  tasteful  and  spirited  manner. 

*  An  admirable  Engraver  of  architectural  fiews.  Among  his 
other  Works  is  a  Plate  with  sections  of  St  Paul's  Cathedral,  and 
views  after  Wilson  and  Paul  Sandby.  His  son,  Michael  Hooker, 
acquired  considerable  celebrity  in  the  same  way,  and  engraved 
head-pieces  to  the  Oxford  Almanaa  for  many  years.  Michael  was 
one  of  the  firitt  Associates  of  the  Royal  Academy. 

f  Few  men  by  individual  energy  and  ability  have  contributed 
more  in  any  Country  to  the  promotion  of  the  Arts  than  this  estima^ 
ble  Englishman  towards  their  advancement  in  bis  own.  He  was 
brought  up  by  his  father,  who  was  a  land-surveyor,  to  the  same 
husiness,  but  was  so  attracted  by  a  book  of  Prints  containing  views 
in  England,  particularly  some  by  7bm«,  a  respectable  Engraver  of 
architectural  subjects,  that  he  came  to  London  at  the  age  of  twenty- 
one  to  bind  himself  s  pupil  to  that  artist,  and  for  six  years  applied 
himself  assiduously  to  the  Art.  After  leaving  Toms,  Bo^c/r// en- 
graved and  published  several  views  of  his  own  near  London  and 
throughout  England  and  Wales,  a  popular  Work  in  one  volume^  for 
five  guineas.  From  this  beginuiog  he  rose  to  considerable  wealth 
and  reputation.  He  ol^en  bpuke  in  after-times  of  tliis  Work  as  the 
''first  book  that  ever  made  a  Lord  Mayor  of  London."  Hisiudi- 
cious  and  liberal  management  of  an  extensive  commerce  in  Prints 
throughout  Europe  jrave  him  means  and  o]iportunity  of  employing 
the  ablest  artists  of  his  time,  and  of  exporting  to  advantage  what 
had  formerly  been  an  article  of  constant  importation  from  the  Con- 
tinent. Boydell's  property,  however,  was  so  greatly  injure<l  by  the 
French  Revolution,  that  his  celebrated  Shakitpeare  Gallery,  which 
he  had  intended  to  bequeath  to  the  Public,  was  disposed  of  by  lot- 
tery. He  was  elected  in  1770  Alderman  of  his  Ward,  and  in  1791 
i»erved  the  office  of  Lord  Mayor. 

Under  our  former  list  (see  Note  on  Ofiatelain,  Art.  58.)  we 
mentioned  some  names  of  Engravers  employed  by  Boydell.  We 
may  here  adu  71  Taylor,  who  worked  alter  S.  Rusa  and  Van 
Harpe,  and  from  vignettes  desi^^ned  by  J.  Gwyn ;  Jamet  Peak 
after  Claude,  Wilson,  J.  Smith,  Borgognone,  &c. ;  Anthony  IValker 
and  his  brother  fVi/liam  :  the  former  (a  fellow-pupil  with  WooUet 
under  John  Tinney)  engraved  after  P.  da  Cortona,  Hulbein,  Rem- 
brandt, Cbatelain,  and  others  ;  the  latter  after  Vandyke,  Le 
Moine,  Rubens,  Trevisani,  Van  Harpe,  &c  William  is  said  to 
be  the  inventor  of  an  expedient  for  rebiting  etched  Plates,  by  the 
application  of  fresh  varnish  with  a  dabber,  (Note  (BB.)  at  the 
cud  of  ENuiiAvma.)  a  most  useful  discovery,  of  which  WooUet  oc- 
casionally availed  himself;  and  whenever  it  succeeded  to  his  mind 
would  usually  exclaim,  "Thank  you,  William  Walker.** 

Among  foreigners  who  settled  in  England  under  Boydell's  en- 
couraging support  were  Pietro  Antonio  Martini,  born  at  Parma 
1739,  who  had  etched  for  Le  Bas  at  Paris;  Matthew  IJart  and 
Jean  Baptisle  Michel,  both  Paiisians ;  and  Ftctor  Maria  Picot,  bora 
at  Abbeville  in  17*14,  and  employed  by  Boydell  about  a.  d.  1770. 

I  A  tine  landscape  Engraver  with  a  free  and  tasteful  point,  after 
Cuyp,  Rosa  da  Tivoli,  and  Polemberg,  but  chiefly  after  the  Smiths 
of  Chichester,  for  whom  see  the  above  list. 

§  A  very  clevt-r  pupil  of  Mortimer  was  Robert  B/y/A,  who  has  etched 
some  of  that  master's  drawings  with  a  spirit  such  as  they  well  merit. 

II  Basire  engraved  after  Reynolds,  Wilson,  West,  &c.,  and  is 
remarkable  for  producing  the  largest  Print  ever  executed  on  one 
Plate  (abo«it  27  inches  by  47)  from  the  Picture  at  Windsor, 
representing  "The  Field  of  the  Cloth  of  Gold."  John  Green,  a 
pupil  of  Basire,  en^^ruved  several  landscapes  and  views  and  a  few 
portraits.  Green  likewise  engraved  the  Oxford  Almanacs  for  many 
years. 

H  We  might  mention  other  ladies  who  have  contributed  to  adorn 
the  English  School  of  Engraving,  but  ought  notto  omit  our  Country- 
woman, MisaHartleg,  a  charming  etcher,  who  flouriiihed  about  1764. 


Opus  Mallei,  or  Method  of  Engraving  by  the  Punch 
und  MalleL 

(60.)  This  old  method  of  Engraving,  which  is  now  UA 
nearly  exploded,  and  which  was  hi  some  measure  calco-  f^ 
lated  to  imitate  chalk  drawing^,  is  a  tediousi  operation,  *lpf 
and  must  have  poorly  repaid  the  few  artists  who  have  |^ 
attempted  it  for  their  time  and  troub1e,t  since  no  more  J^^ 
impressions  can  be  obtained  than  from  a  Plate  slightly 
etched. 

Jamei  or  John  Luima^  a  Dutch  goldsmith,  bom  at  ^^^ 
Amsterdam  about  a.  d.  1629,  is  usually  mentioned  as 
the  best  performer  in  this  way.     M.  Bartsch,  however, 
enumerates  four  others,  beginning  with  Giulio  Campa-Qi^ 
g/io/a,  who  flourished  about  1^6.    (Art.  35.)    Aprintpagad 
of  '*  John  the  Baptist  holding  a  Cup/*  by  this  artkt,  h 
certainly  a  curious  proof  of  the  antiquity  of  dotted  En- 
graving.    The  background  is  expressed  bydcHfttoall 
appearance  executed  with  the  dry  pointy  and  theooCilne 
of  the  figure  is  put  in  with  a  deeply  engraved  stroke 
finished  within  with  dots.} 

Of  Scraping  in  Mczzotinto. 

(61.)  This  ingenious  invention  was   for  some  timeiiMtg 
attributed  to  Prince  Rupert,  on  the   authority  of  Lord  of  mb 
Orford  and  of  Vertue ;  §  but  Baron  Heineken,  with  more  ^* 
probability,  traces  it  to  Ludwig  von  Siegen^  who  was  ^^ 
a  Lieutenant-colonel  in  the  service  of  the  Liandgraveof^'^ 
Hesse,  and  by  whom  a  portrait  is  extant  of  Amelia 
Elizabetha,  Princess  of  Hesse,  dated  1G43,  seventeeo 
years  before  the  Restoration  in  England,  when  the  dis- 
covery by  Prince  Rupert  is  said  io  have  been  made. 
Heineken  maintains  that  Prince  Rupert,  when  in  Hol- 
land, learnt  the  secret  from  Von  Siegen,  and  brought  it 
into  tills  Country,  when  he  came  over  the  second  time 
to  England  in  the  suite  of  Charles  II. || 

Some  writers  have  ascribed  to  Rembrandt  the  honour 
of  this  discovery ;  but  M.  Bartsch,  referring  to  six  or 
seven  of  the  Plates  by  that  artist  adduced  in  proof  of 
the  assertion,  observes,  that  although  the   impressioos 

•  A  pupil  of  Sir  G.  Kneller,  on  leavini^  whom  he  visited  Italy 
and  afterwards  returning  to  En^^land  devoted  himself  entirely  to  En- 
graving^. He  etched  a  set  of  Prints  from  the  Paintings  of  Sir  W. 
Thornhill  in  the  cupola  of  St.  Paul's;  also  about  twenty  Plates 
from  the  collection  of  the  Earl  of  Derby,  after  Titian,  Tintoretto^ 
P.  Veronese,  Bassano,  Guido,  Castiglione,  Spagnoletto,  C.  Maraiti, 
liubens,  Vandyke,  Rembrandt,  &c.  His  father,  H»mrg  WinMtwleg, 
was  the  unfortunate  projector  and  buiider  of  the  £ddy»tone  Light- 
house, and  perished  in  the  ruins  during  the  storm  in  the  year  1703. 
Henry  Winstanley  designed  and  etched  several  riews,  dedicated  to 
James  XL,  with  a  complimentary  address  to  Sir  Christopher  Wren. 

t  See  Note  (CC.)  at  the  end  of  Enoratino. 

I  In  the  year  1560,  an  artist  at  Bologna,  Geronymo  Faginli, 
produced  some  punched  Plates  after  the  drawing  of  Core<;gio, 
C.  del  SaWiati*  and  Francesco  Mazzuola.  He  superadded,  bos- 
ever,  the  use  of  the  graver. 

$  See  Wttlpole's  Catalogue  of  Engravers,  in  the  fifth  volume  of 
the  Anecdotes,  p.  137.  Evelyn,  at  the  head  of  chap.  vi.  of  his 
Sculptura,  calls  mezzotinto  the  new  tray  of  Engraving  invrmied 
and  communicated  bg  hs  Highness  Prince  Rupert,  Count  Pyatime 
of  the  Rhine,  S^c. 

II  See  Heineken's  Id^e  gtnirale  d^une  Col/ecliom  cnmpiette  ^£»- 
tampes,  A  mezzotinto  Print  is  extant  bv  Lieutenant>co1onel  van 
Siegen,  representing  the  <*  Holy  Family,''  after  Caracci,  and  in- 
scribed  with  the  following  dedication:  Emineniissimo  Priudrn 
Domino  D.  Julio  Mazarino  S,  R.  E  Cardimali,  ^c.  A«ri  kujnt 
Seulptura  modi  primus  inventor  Ludovicut  a  iSirovn  kwmifit 
offert,  dicaif  et  contecral.    Anno  1657. 
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tslag*  from  Uietn  bear  gome  resemblance  to  Prmts  in  mezzo- 
tinto,   iHey  have  evidently  never  been  prepared  by  the 

itistrnnu'iit  cullctl  ibe  cradle,  (see  Note  (DD.)  at  the 
end  of  EnghjivinoJ  on  Ihe  use  of  whicli  the  velvet^ljke 
ap(>t^arance  peculiar  to  this  method  depends.* 

Among  the  German  followers  of  Von  Sieg^en,  Bartsch 
ejiufnerates  Johann  Fritderich  von  Eliz  and  hia  pupil 
Joha/nt  Jacob  Krrmcr;  Martin  Die  hit,  a  Painter  and 
Eof^rnver  of  Nuremburg;  Ca<fpar  von  Fttrstenburg,  who 
flounshed  in  1656  ;  Johann  Franz  Leonartt  at  Nurem- 
borg  til  1667 ;  Batjamin  Bhcket  Painter,  born  at  Liibeck, 
16^1  J  also  in  the  Ibllowing^century,  JoAa/fw  Jo«>o66,  born 
at  Vienna  in  1733,  whodit^d  in  1797  ;  and  Joh,  Pichirr^ 
bom  in  1756,  at  Botzen  in  the  Tyrol,  who  died  in  1806, 
He  concludes  bis  list  uith  the  name  of  a  Prtift-ssor  of 
m  e  z  z  ( 1 1  i  1 1  lo  i  n  I  he  A  ca*le  m  y  at  V  i  e  o  n  a »  F(  J  J  £  f /; «  Xui  u/^er . 

An^onn:  Dutch  and  Flemish  artists  are  ; 

Arlisls^  ^'amei.  Where  Ixr-q  »D(1  wlwii,  Dieditt  A.O. 

Johnnn  Tlht/mdf  •  •  . , Ypem  ,..* IGIO 

Wnilerant  fnti/antf  Lii»le 1623  Amst^r^lam  , . .  1677 

J^kann  van  Somer  .Fbtirsheit   abuut  ,  1>V25   An  iiitlifitrent  aiiiit. 
Ptutvan  S'^rr,  sutlktl  m  Engkuil^  and  ilwd  m  Djniloa  \6$i. 
^rmkumlliiJoU/in^lAmsititdam  * , ,  * . ,  1 634 

Gtrard  Fakk Amstierdaia 1606 

JokAnn  van  (7<»/f#»»Amftterdiitn,  about.  1660 

Johann  frrAolie^  * . Amsterdam  ««**..  1 650* ••#..«**»«•••  ) 693 

JVVcAu/fli  /  e^A&i^e  * .  Delft • .  1 673  Amit«rdam , .  •  •  1 746 

•  The  seven  Plates  alluderl  to  are  *'eteheil/*  aayi  M*  Barlsch, 
**ia  the  ordiiiaiy  way,  and  the  apparent  washes  for  his  ground,  &c, 
as  wi;ll  ai  the  *oPt  i  el  vet-like  massci  for  his  drajwries,  Ac.  seem 
the  result  of  a  peculiiir  method  of  piinsinj^.  Rembr.indt  himielf 
placed  the  black  colour  on  bis  Plate*,  and  previously  tt*  imprvBsion, 
*}nly  cleared  Ihuse  parts  of  Ihem  which  he  intended  to  ht  in  clear 
liKht,  The  degree  of  depth  in  the  black,  which  was  to  appear  in 
the  impress  ion  I  depeniled  upon  the  {greater  or  less  quanlity  of 
colour  left  ii[ion  ihe  cop|ier.  Flence  we  may  trace  the  cause  why 
ieveril  impres*iion9  of  ilie  tame  Print  by  Rembrandt  are  so  dis* 
aimitar,  and  why  scarcely  any  two  of  them  are  alike  perfect.'* 
jtnififttngf  3cc,  i/ol.  i.  sec.  528. 

t  A  Painlcr  of  some  reputation,  whiO,  it  sppeari,  came  to  Eng- 
land with  prince  Rupert,  and  was  inntructed  by  the  Prince  in  ihe 
Art  of  meEzotinto  scraping.  Vailtant  was  taken  to  Parin  by  De 
Grammonr,  where  he  was  much  emplo3^ecl  and  enriched  by  his 
success  in  portrait.  His  brother,  Bernard  kmiJanif  a  portrait- 
painter  in  crayons,  has  left  tome  laeiioiinto  Plates  in  the  tome 
Blyle  of  eiecutioD* 

{  Bhotrim^  visited  England  ia  167$,  or  1673.  He  was 
bruuRht  over  by  Loggan^  (Art.  58.)  ti)ge(her  with  Gerard  Fakk^ 
hii  brolher-in-law,  whose  Engraving  of  the  **  Duchess  of  Maiarin/' 
Lord  Orforil  pronounces  to  be  **  one  of  the  fiuesl  Prints  we  have.'* 
Blooteling  was  an  able  and  and  e  rati  gable  artj»t|  and  excelled  both 
in  etchitug,  Kngraviug,  and  meixotmta 

f  A  Painter  of  small  portraits,  well  coloured  antl  delicately 
finished.  His  son  NicAo/at  fWJtoite  fi>lIowed  ftir  some  «ime  the 
game  line  of  Art,  but  afterwards  painted  some  very  able  and  justly 
admired  historical  pieces.  In  mesiutinto,  he  improved  upon  his 
father**  sityle,  and  was  much  distinguishetl, 

M,  Bartsch  might  have  name*!  others  equally  worthy  of  men- 
tion with  those  in  the  above  liits,  both  among  his  Countrymen 
and  in  the  Fkmi*h  and  Dutch  School.  Among  Germans,  Chris* 
fnpker  Wti^rl^  who  flourished  about  a.  o.  1650 ;  G.  ^.  Httffrmdatj 
burn  at  Augnburg  in  166G,  celebrated  for  skirmishes  and  lion-hunts, 
together  with  his  son  CArriimw;  C  //mt,  a  Painter  born  in  Suatjia, 
ft  Wit  A.u,  1670,  some  of  whose  Prints  are  three  feet  by  two,  and  up- 
wan  Is;  Bernard  Fc^r/,  born  at  Nurem burg,  1683;  John  Jact»b  Hmd, 
of  Wirtemberg,  born  1703,  a  Painter  aud  pupil  of  Ridingcr;  (his 
sons  GoUfrkd  and  E/iat,  born  in  1730  and  1740,  at  Augsburg,  the 
eldest  of  whom  worked  for  Boy  del  I,  were  rcspectabla  arlikts  in  this 
way  j)  G.  /i  Goets^  a  Moravian  Painter,  born  a.  i>.  1708;  J.  F, 
Kauprrz,  born  in  Stiria  a*  i>.  1741,  a  scholar  of  James  Sehmutier; 
antl  lailly,  the  two  PreiMtlert^  from  Vienna  and  Nuremburg,  whose 
WMfks  in  this  line  are,  it  is  true,  inferior  to  their  other  protluctwtis^ 

Amo-  g  Flemish  and  Dutch  scrapers,  John  van  Huqtenhurff, 
t>orn  at  Haerlem  a.  d>  1645,  who  died  in  1733«  waK  an  admirable 
buttle-painl^er^  and  has  left  some  fine  graphic  specimens ;  yander 
Wift  and  0.  Koedtf^k  flourished  about  a.  d.  1680;  Contffiui 
TVoerj,  Mtyltd  the  Dutch  Watteau,  was  bora  at  Amsterdam  a.  o, 
VOL.  V. 


The  Italian  and  French  artists  in  meTZOtinto  are  so 
few,  anH  have  made  so  little  prop: i^ess^  that  M,  Bartsch 
has  omitted  them  oltof^ther.  Among^^  Itnliuns,  how- 
ever, we  may  mention  Giuseppe  Marchi,  who  was 
broujrbt  irom  Italy  by  Sir  Josbiia  Reynolds,  and  em- 
ployed by  him  in  painting  his  draperies.  In  France, 
the  earliest  attempts  in  meixotinto  wtre  by  Jmn  Sar* 
rabaUhovn  at  Andely  A.  d.  16S0.  They  are  coarsely 
executed.  We  may  add  Charles  Mavcovrt  born  at 
Paris  about  a.  d.  1743,  who  died  in  London  in  1768; 
and  Nicolas  BouTiieu^n  native  of  Marseilles,  a.  d.  1744, 
and  a  Member  of  the  Academy  of  Paris  in  1775,  whose 
Paintiogfs  are  not  much  known  in  England.  He  scraped 
in  mezwjtinlo  from  his  own  desij^ns.  Boyrr^  Marquis 
d'AfguiticM^  was  an  amateur  perf«ritier  of  some  ability  in 
this  way  as  well  as  in  Painting". 

(63.)  In  our  EngliKh  lisi  we  include  only  the  follow- 
ing names  of  remarkable  artists: 

ArtitfU'  Naoei.  Whers  born  and  irheti.  Died  at  ▲.  d, 

J»km  Oi,ver* , 1616> 

fViiliam  Faithome  the  ymn^m    (See  Art.  58.  for  his  tather.) 

Hrnry  L^ttereJ  f Dublin 1 C50 

Itaac  Breket 1653 

Edward  KirkalL  ( Art.  46  }  about 1 69S 

Jamei  M*Ardeti\ Ireland  about  . .    1710  *.••. 1765 

Jlickard  Havttfin\ »  , 1 7T% 

ThomoB  Frye  • born  atMJtit  < ,  * «   1724 

J.  Finlftyton  .  . , , about 1730 

Falenhnr  Grr€n\\ Wiirwiiksbire  . .  1 72%  In  LondoB* .  1813 

John  BJnckmore.  .-••*. abuut  *....♦,.,  1 740 
Jio^rrt  Lattriw  , about  ...,..<.•  1 740 

1697,  and  died  in  1750;  Pttrr  Schmck,  who  scraped  portraits  of 
Brdish  Sovereigns,  and  one  hundred  views  near  Home,  a«d  A*  eiais 
Har/irn,  (see  Pemtrr  Gruvtur,  vol.  V.  p.  445.)  flourished  about 
A.  D.  irOO  ;  P.  vam  Bhck^  abuut  a.  d.  1730;  and  F.  Fandtr  Cmn, 
about  A.  D,  1750. 

•  Nei'hew  of  Pelrrf  (Art.  &0.)  an'd  a  much  admired  Painlcr  oa 
glass. 

f  **  Was  bred,"  says  Lord  Orford,  **  at  New  Inn,  but  abaa* 
doned  the  Law.  He  set  himst- If  to  discover  Ihe  secret,  for  so  il 
then  was,  and  laid  his  grounds  by  a  roller,  {rouietie^  see  Nota 
(GO.)  at  the  end  of  Enqhavino,)  which  succeeded  tulerably,  but 
not  to  his  satisfaction.  He  then  persuaded  his  friend  Llnyd,  who 
kept  a  print  shop  near  the  Strand,  to  bribe  one  BhiM  (who  laid 
grounds  fur  B/ootflmg^  and  was  returning  to  Hoi  I  ami)  to  disclose 
ttie  mystery.  Lloyd  for  forty  shiyings  purchased  the  secret,  but 
refused  to  make  it  known  to  Luiterrt,  on  which  they  quarrelled. 
Meantime  ttoac  Bef'kttj  a  calico-printer,  found  means  of  inducing 
Lloyd  (who  was  ignorant  how  to  put  his  knowledge  into  practice) 
to  accept  of  his  services  ;  and  Lutterel  having  made  the  acquaint- 
ance of  Paui  van  Somer,  (Art.  61.)  learned  from  him  the  wholo 
process,  Becktst  getting  into  difficulties  was  assisted  by  Lutterel| 
and  they  became  intimate ;  but  Becket,  on  his  marriage  afterwards 
to  a  woman  of  fortune,  set  up  for  himself,  and  employed  Lutterel, 
who  was  the  better  draughtsman,  to  assist  him.  This  was  the  iii» 
troduclton  of  mexzotinto  into  the  English  School* 

I  Oae  of  the  ablest  artists  in  this  kind  of  Engraving.  Hit 
Prints  are  verj' numerous.  He  scraped  some  admirable  Mates  of 
hi»toHcal  subjects  after  Rubens,  Vondyke,  Rembrandt,  Murillo,  Ike., 
but  chietly  portraiis  after  Hudson,  Reynolds,  Zi>ffany,  Vandykep 
&c.  Other  natives  of  Ireland  were  popular  artists  in  this  line, 
Thfimaa  Beard,  who  flourished  almut  A.  n,  1728,  and  Johi  Brookw 
about  1742.  Charfrt  Spoomr^  an  Englishman,  resided  in  Dublin 
and  scraped  several  Plates^  dated  from  175'2  to  1762. 

J  Another  of  the  first  rank  in  metiotinto.  His  i^rtraits  after 
Reynolds  are  excellent,  and  his  historical  productions,  chiefly  after 
Rembrandt,  very  fine. 

II  Was  bred  to  the  Law  j  but  after  two  yearn*  study  gave  up  tha 
profession,  and  without  the  aid  of  an  instructor  arrived  at  a  prod* 
ciency  in  meizotinto  which  few  have  attained.  The  Prints  after 
West  of  Hanihal  and  Hegulus  raised  him  into  general  admiration. 
His  Works  after  Went  and  other  masters  are  numerous;  as  also 
portraits  ufter  Iteynuldi,  Romney,  ZofTany,  &c, ;  and  he  shares  the 
honour  with  M'Ardrit  and  E*triom  of  giving  con>cquence  and  va- 
riety to  the  particndar  style  of  Engraving  to  which  ihese  tngvniotit 
men  devott^d  themselves,  GrtntU  Works  amount  to  nearly  four 
hundred  Plates^  the  labour  of  atnjut  forty  years.  In  1774,  he  wai 
ekcted  one  of  the  six  Associate  Engravers  to  the  Ruyal  Academy. 

&0 
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T^IIb  ThomoM  kyaimm* Umdom 1750 1781 

^^''^  JokM  lUpkmei  SmUki Dwby  about  1750 1811 

TkeFabtrs.  A  few  other  names  will  be  found  below  ef  artiste 
equally  eminent,  but  whose  date  of  birth  is  unknown.$ 
JohnFaber  the  elder,  from  Holland,  settled  in  England 
about  A.  D.  1695,  and  scraped  many  portraits  bigfhly  in- 
teresting to  the  English  collector.  His  son,  John  Fader 
the  younger^  surpassed  his  father,  and  was  the  ablest 
portrait  scraper  of  his  time,  except  John  Smith.  But  the 
great  modem  improver  of  raezzoiiuto  is  our  venerable 
Sarlom.  Countryman,  Richard  Earhm^  whose  portraits  after 
Rembrandt,  Vandyke,  Reynolds,  and  West,  are  in  every 
good  collection,  together  with  historical  subjects  after 
numerous  ancient  and  modern  masters  ;  and  whose 
Works  are  well  appreciated  by  M.  Bartsch,  as  eihibiting 
considerable  advancement  in  the  Art  by  a  judicious  in- 
troduction of  lines  and  dots  never  before  attempted  with 
success.     (Note  (EE.)  at  the  end  of  Engraving.) 
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Method  of  Li  Blon,  hy  PritUing  Mezzotinto  in 
Coloun, 

(63.)  The  impressions  for  Plates  executed  in  the  me- 
tboids  we  have  hitherto  been  considering  are  calculated 
more  or  less  for  giving  effect  to  the  chiaroscuro  of  a  Pic- 
ture ;  but  as  the  chief  excellence  of  many  Paintings  consists 
in  a  judicious  arrangement  of  different  colours,  there  was 
still  wanting  some  discovery  by  which  colour  as  well  as 
form  and  shading  might  be  transferred  to  chakographic 
Prints.  Mezzotinto,  above  all  other  methods,  has  the 
peculiar  property  of  imitating  the  soft  gradation  of  tint 
produced  in  shading  with  a  brush  ;  and  this  advantage 
must  of  conrse  be  still  greater  if  a  diversity  of  colours 
be  superadded.  The  method  of  LeBlon  (see  Note  (FF.) 
at  the  end  of  Engraving)  seems  ingeniously  calculated 
for  obtainingthis  desideratum,  and  for  multiplying  copies 
of  any  Painting  so  as  to  correspond  with  it  in  every  par- 
ticular, and  to  present  to  the  spectator's  mind  a  perfect 
idea  of  the  original. 

M .  Bartsch  mentions  several  prior  attempts  at  co- 
loured Engravings ;  namely,  by  Laitmann  of  Haerlem, 

^  *  His  Prints  are  numerous  and  excellent  in  this  way,  though  lie 
died  at  the  premature  age  of  thirty-one.  He  employed  his  scraper 
on  portraits  after  Reynolds,  Lely,  Dance,  West,  &c.,  as  well  as  on 
various  subjects  after  Rembrandt,  Core^^gio,  and  other  masters. 
Jame$  fVaison^  his  relation,  (a  younger  brother,  according  to  M. 
Bartsch,)  was  no  less  distinguished.  His  Prints  after  Reynolds 
are  in  great  esteem;  as  likewise  other  portraits  after  Vandyke, 
Gainsborough,  Romney,  &c. 

f  Son  of  Thomas,  the  celebrated  Etcher  and  Painter  of  English 
landscape,  called  Smith  of  Derby,  to  distinguish  him  from  the 
Smiths  of  Chichester,  his  contemporaries.  The  portraits  by  Raphmet 
Smith,  after  Reynolds,  Northcote^  Gainsborough,  and  Sir  Thomas 
lAwrence,  are  particularly  admired. 
X  Artists'  Names.  Flouzished'A.  n.  Subjects  and  Masters. 

rFine  i)ortrait8  after  Knel- 
John  Smith  •  •  •  •  • About  1 700  <    ler,  and  various  subjects 

I  after  Coreggio,  &c. 
Robert  WWtfauM  of  Wales,  About  1715  {^Xnetl^  tc^  Vandyke, 
George  White About  1720     See  Loggan.'(Art.  58.) 

Edward  Fuher About  1765  [  Fine  portraits,  chiefly  af- 

i  ter  Reynolds. 

Charlet  PhiUipt About  1765  l^j}^  ^****»  Rembrandt, 

John  DixoH About  1770  /Fine  portraits,  chiefly  af- 

i   ter  Reynolds. 

mUinmPether About  1770  P^"*  P>lf»    *^"   ^"- 

l  brandt,  &c. 

Phitip  Dawe About  1771   /  Sf^t-raUubjects  afier  Mor- 

I  land,  &c. 
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as  early  as  the  year  1626 ;  by  Peier  Schendt  of  Am- 
sterdam in  1680 ;  and  by  Taylor^  an  Englwb  engineer  in 
the  sertice  of  Frederic  the  Great :  but  these  altempis  were 
itaade  only  from  etched  lines,  and  by  mesins  of  one  and  the 
same  Plate.  Cofoured  mezzotintoa  have  been  also  tried 
by  means  of  one  Plate ;  but  these^  like  the  former,  have 
proTed  failcrres.  Impressions  so  obtaiaed  do  not  pos- 
sess the  proper  combination  of  tints,  espedally  in  the 
lights,  where  many  traces  of  white  paper  may  constantly 
be  detected.  The  Prints,  consequently,  from  such  oo- 
loored  single  Plates  continually  require  reUHiching  by 
the  artist ;  whereas  those  obtained  in  Ije  Blon*8  manner 
by  means  of  three  and  sometimes  fi>ur  sncceaaive  Plates, 
are  almost  wholly  and  unitbrmly  covered  with  cdkNir.* 


French  Method  for  Chalk 

(64.)  This  method,  in  imitation  of  drawings  io  cfiaJir  Frt 
of  academic  studies  and  subjects,  is  aB*  inventioo  shued  ^'^ 
by  three  French  artists  :   G.  E.  Denuurieam.  bora  at  ^ 
Liege  in  1722,t  who  died  at  Paris  a.  dl  1771;  Jaa"^ 
Jacques  Francis,  t  bom  at  Nancr  in  1717,  whoAed 
A.  D.  1769 ;  and  Louie  Borniet,  a  native  of  Paris,  aUml 
A.  D.  1735.     Bonnet  executed  several  Prinla  in  this  wsf 
chiefly  after  Boucher. 

The  means  and  instruments  emplojed  in  this  style 
of  Art  (see  Note  (€Kjr.)  at  the  end  of  EifORAvmo)  are 
not  adapted  to  express  the  delicate  details  of  a  Picture 
and  are  employed  rather  for  producing  bold  broad  fines 
and  coarse  shadings,  than  for  imitation  of  dimwinp  fiarly 
executed  or  highly  finished.  There  «e,  however,  few 
or  no  methods  of  Engraving  so  snccesafal  ns  this  in  ac- 
complishing the  purpose  intended.  Many  Prints  of  this 
kind  so  closely  resemble  drawings  in  red  chalk  thai  thfj 
might  almost  be  mistaken  for  their  origiaalfl. 

Perhaps  the  most  deservedly  celebrated  artist  in  this 
way  is  an  amateur  gentleman  of  Amsterdam,  boni  there 
in  1782,  Comeliia  Ptoot  van  AmeUl^  who  h«a  executed  P.m 
a  numerous  and  interesting'  coUeetioB  of  Plates  hoi-  -^^^ 


.tkaUd 


*  Jamet  Christopher /e  Bhm^  bom  at  Fraakfort  in  167U,  is  said 
to  have  l>een  a  scholar  of  Carlo  Maratti.  He  accompanied  Bona- 
▼entura  van  OTerb«ck  to  Amsterdam,  and  waa  there  employed  ia 
paintiog  miniature  portraits.  He  visited  EngUnd  and  prr:«dkd 
many  large  Pidnres  aecoiding  to  his  new^  method^  which  may  be 
allowed,  says  Lord  Orford,  who  knew  him,  to  be  ^veiy  tulnabfe 
copies  of  the  best  masters."  Bat  this  ingenious  projector  was  ua- 
iuccessful  with  the  British  Public  He  published,  m  1730,  a  de^ 
tailed  account  of  his  process,  and  died  ten  yean  after  in  aahospitil 
at  Paris. 

M.  Bartsch  mentions  Jenn  Fabian  Omttier  of  liarseilles,  and  hii 
son  EdoMord  Gautier  Dafofy,  bom  a.  d.  1745  ;  together  with  Jmm 
fAdmirai  at  Leyden,  and  Carh  Lonnh  a  Venetian,  aa  sucoeaor 
to  Le  Blon  in  prosecuting  this  ingenioas  discoreiy.  JLe  Bbo,  how- 
ever,  the  discoverer,  has  produced  the  l>est  specimens,  but  better 
mig;ht  certainly  be  executed.  He  employed  a  number  of  Eagraven 
§n  completin(^  his  Plates  who  did  not  alwaya  come  up  to  the  con- 
ceptions which  we  take  ft>r  ^nted  Le  Blon  as  a  clever  colounst 
entertained.  In  most  of  his  pieces  some  fault  appears  in  the 
drawing,  or  in  the  chiaroscuro,  or  in  the  harmony  of  colour,  and 
often  in  all  these  three  particulars  united.  If  any  good  Painter,  as 
skilful  with  the  scraper  aa  in  the  use  of  hia  palette,  should  under- 
take a  similar  enterprise,  far  superior  results  might  be  attained. 

t  Ot/et  Dtmarteau  the  fftmngtr^  a  nephew  of  the  above,  bora  at 
Liege  about  a.  d.  1750,  folbwed  the  style  of  his  uncle  and  pre 
eeptor  with  some  success.  D.  P,  Paritetj  bom  at  Li-ons  in  1 740, 
another  pupil  of  the  elder  DemarteaUy  was  employed  in  England  in 
1767  by  Ryland,  and  engraved  the  Plates  from  drawim^  by  the 
great  masters  published  by  Rop;ers.  He  also  engraved  •*  Portraits 
of  En^ish  artists"  after  designs  by  Falconet. 

I  Fram^i  is  said  to  have  been  the  first  who  engraved  at  Paris 
in  this  style,  and  to  have  been  rewarded  for  hia  ingenuity  by  a 
pension  of  five  hunUrsd  livres  from  the  French  King. 
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fSn.^^g'  tating  crayon  drawings  by  llmnostdtstinguLshed  Dutch 
^^^'^^  anaslers. 

b  En^lUh  Method  by  Dorrmo. 

flkk  (65.)  This   is  an  improvement  on  the  precedmfr  ine- 

r^t-ti     thod,  inasmuch  as  it  imitates  with  perfect  accuracy  and 

^^h     deafness  the  most  highly  finished  chalk  firawin*^s»     la 

^*        respect  of  g^raphic  execution  it  is  farpreJerable.  since  the 

needle  and    the  burin  can  be  much  more  conveniently 

Mntl  dexterously  mana^e<1  than  the  rouletie.    (See  Note 

(HH.)  at  the  end  of  Enqraving.)     The  dots  also  are 

I  much  finer,  are  more  closely  ranged  together,  and  if 
worked  judiciously  on  the  metal  have  a  clearer  effect 
than  in  the  French  style*  The  whole  work  has  the  ap- 
pearance of  a  finely  stfppled  miniature  ;  and  attempts 
have  been  made,  not  unsuccessfully,  to  take  coloured 
i m pre ssi OTIS  from  Plates  of  this  kind,  which  have  all  the 
finish  and  delicacy  of  miniature-painting', 
led.  The  discovery  of  this  method  of  Eiifiraving'^  win'ch  is 

k  traced  to  the  year  1760,  orinrinaies  properly,  says  M. 
Bartsch,  from  Jacob  Bylaeri,  a  Pointer  and  Engraver 
at  Ley  den »  who  has  published  in  a  little  Treatise   the 

fgloiii  elements  of  this  Art.  But  as  Darioloszi,  (Art,  50.) 
who  then  resided  in  London,  was  one  of  the  first  to 
practise  it*  and  to  enrich  the  invention  with  improve- 
ments of  his  own,  exhibited  in  numerous  fine  specimi-ns 
which  he  shortly  afler  published,  he  has  tieen  regarded 
as  the  inventor.  Not  all  the  dotted  Engravings,  how- 
ever, which  bear  hi&  name  are  entirely  from  his  hand.  On 
account  of  die  unexampled  demand  for  his  performances, 
be  could  not  complete  his  numerous  orders  without  as- 
sistancej  and  without  employing  several  of  his  scholars, 
whom  he  allowed  to  complete  many  Plates  (previously 
etched  by  himself)  by  tlie  process  of  dotting.  Among 
them  was  B,  Paslorini,  an  Italian  employed  by  Barlo- 
lo%;iEi  in  1770.  Also  SchiavoneUi  already  mentioned. 
(Art.  59.) 

laJ,  William  Wynne  Ryland^  whom  we  have  already  men- 

tioned, (Art,  58.)  was  eminent  in  this  way,  and  pub- 
lished upwards  of  two  hundred  Plates,  which  for  dehcate 
finish  exceeded  all  former  attempts.  Some  of  them, 
printed  in  coloured  inks,  were,  according  to  M.  Bartsch, 

*•  not  inferior  to  miniature-painting,  Gabriel  Smith,  who 
had  learned  Chalk  Engraving  at  Paris,  practised  it  in 
this  Country,  with  the  aseistance  of  Ryland,  after  the 

*fi^  improved  manner.  RohrH  Menageot,  born  at  Paris 
A.  D,  1748,  worked  for  Boydeil   after  Coreggio,  Guido, 

er*'  Loutherbourg,  &c.  Tkomat  Ryder  fiutirishcd  about 
17§0»  and  engraved  in  this  style  after  J,  Wright,  West, 
Ojiie,  A*  KauffVnan,  Shelley,  &c.      Not  to  omit  Joseph 

It  Sinttl,  born  about  a.  d.  1745,  author  of  the  Dictionary 

of  Engravers,  who  has  executed  several  neat  and  delicate 
prints  of  this  kind. 

ke  flnd       Thomas  Bnrke^  whom  M,   Bartsch  styles  a    "  firm 

rroo"     draughtsman,*'  published  between   the  years  1770  and 

■■•  1780  several  beautilVil  specimens  in  this  (then    novel) 

style.  M.  Bartsch  names  among  his  own  contempora- 
ries in  Genua ny  Henry  Si nzrnich  of  Manheim;  Charief 
Hermann  Pfeiffer  of  Vienna ;  together  with  F.  John,  a 

t         pupil  of  the  latter* 
Aquatinta,  or  Imitation  of  fFashtd  Drawin§M  in 
hMtwn  of  Bi»trf^ 

Wttta  ift 

P^  (C6.)  This  is  another  graphic  invention  for  the  pur- 

mn,        pose  of  imitating    another   kind   of  drawings;    those, 


namely,  which   have   been   executed   with   brushes   of    ChmXm 

cameTs  hair  in  Indian  ink  or  bistre,  by  the  process  lech-     gra|>hy« 

nically  ttTmed   wanking.     There   has   been    much  dis-  ^'^^^^^'^^ 

puting  aiiiong  artistic  biographers  as  to  the  inventor  of 

this  Arl.     M,    Barlsch   inclines  to  the  opinion,  that  it 

originated   in    France  with  a  distinguished  author  and 

amateur  Engraver^  the  ALlte  de  SL  Non,  who,  careless  StNonaad 

of  any  gains  to  hmiselfby  the  discovery,  commnnicaied  ***'*^"' 

it  to  his  friend,  Jian  Baptisle  /e  Prince,  a  Frtnch  P« inter 

of  some  celebrity,  with  a  view  of  benefiting  that  artist, 

Le  Prince,  during  his  lifeiimc,  published   in   17S0    an 

advertisement,  otferiiig  for  a  specified  sum  to   give  in- 

strucltons  in  the  nuknown    process  ;  and  at  his  cteath^ 

which  liap]>ened  in  the  following  year»  he  beqtieuthed  the 

secret  to  his  liiecc  and  heiress,  from  whom  the  French 

King,   (see   Note  (11,)  at  the  end   of  Enoravino,)  in 

order  to  impart  it  generally  1o  the  Academy  and  to  the 

Public,  purchased  it  by  granting  her  a  pension*     Beside 

St.  Non  and  Le  Prince,   several  artists,  both  of  France 

and  other  Countries,  have  tjeen  nutned  us  the  inventors; 

but    I  heir  methods  of  attaining   the  same  object   have 

been  considered  so  inferior  to  that  ofl^e  Prince,  as  to  be 

superseded   by  the  latter,  as  soon  as  it  became  publicly 

divulged.* 

The  most  distinguished  names  in  this  style  of  aqua-  Arttsti  In 
tinla  are  nitiatinlA. 

Anti>ta'  N'amvv.  Where  horn  and  wheoL 

Richiud  JftU  d€  Nun, . .  Paris 1730 

Pouf  San*ihy\ ,  ^  ,,,,,• ,  Nottingham  , , . . ,  •  •  1732 


*  M.  Bartsch,  quoting  from  Rotft  Handhvpk^  fhuid  vtii.  t.  230,) 
nwntiunfi  ihrin;  Pluttn  «n graved  by  St,  Non  after  Hubert,  in  ivtuheg 
of  black  unit  bruwi)}  as  early  aa  a.  i>*  1766,  coniequetitly  two  yeart 
earlier  Ihun  any  of  Le  Prince'v  productionit :  a1^o  five  ttcricii^  cod- 
tiitiiig  of  otie  titiiidrcd  ami  fifty  Plates^  exfcuted  by  the  same  haud, 
in  Le  Frince^i  i>est  manner,  entitled  Froffrntn^  choi§»€§  timu  ten 
Ptmiures  fl  hi  TahJeaux  /eg  ptu*  inlerrtnam  dft  Paiaii  rt  tie§ 
Eghtew  nTlla/tf^  %hich  were  pidilisbed  between  4.ik  1772  and  1775, 
iiine  years  LM^fare  tlie  death  uf  Li»  Prinee.  Ilenre  the  duubt  arises 
whetht^r  Le  Pi ince  ffally  way  the  inventor,  and  th«  ceitataty  tliat 
if  he  was  he  did  not  conceal  the  sctTet  from  St,  Non* 

Writers  uj»on  Aft  also  bring  forward  the  French  artists,  Haraie^ 
Dflti/osMr,  P.  F,  Charpentterj  tof^ther  witli  P,  Floding,  a  Swede  y 
A,  Pond  and  €  Kt^apton^  otir  l-ountryinen  ;  /,  A.  Schwriimti  of 
Ntiremburg,  and  P/oon  van  Amiiti  of  Hoilaod.  at  claiming;  th« 
discover)'.  These  artists,  however,  either  made  iageniout  combina- 
tion* of  Ttitithodii  previouKly  known,  or  what  thnr  did  invent  fell 
very  f.hort  of  Le  Prinire^tt  inelhod^  Pund  and  Knaf^ton^  in  1734 
and  1735»  publiiihed  imitations  of  drawing  in  bistre  ;  but  in  tbe«t 
the  outlines  alone  are  etched  u]hid  the  cu]i|ier,  and  the  waahev  have 
been  put  in  by  means  of  two,  three,  nr  even  foitr  wooden  bluck»  ia 
the  style  of  PruiU  in  chiaroscuiw.  (Art,  28.  and  Note  (P.)  "t  the 
end  of  Engraviwo.)  In  the  years  1758  and  1759  M^erul  Plalei 
were  exerutid  for  the  Work  of  Ant.  Dum.  Gabbiono,  al  norenes, 
entitled  HumUa  di  Onto  Prit«i*ri,  fol.  1762.  Thebt  Prints  repi*.. 
sent  lightly  washed  dra^A  tng^,  ^lut  in  with  onev  or  at  tnosl  witli 
only  two  weak  liuti.  But  t}ww  tintw  are  produced  without  any 
intervening  tubntance,  auil  \ry  pouring  the  noiutiou  of  aquaf<»rti«  on 
the  pure  cwpper.  A  few  dark  thudiugs  are  iutrodtieed  with  th« 
burin  or  dry  point,  ftnd  occaaiunally  with  i^.dl  r^ni  or  grain ing 
tooU.  The«e  Prints  were  executed  by  J.  A  Schweikard,  in  con* 
ji'.nction  with  Sanfi  PacmiT  VarU*  Grepori,  Aulunio  i'»oci,  Andc, 
Scacciati^  Gio.  Hat,  Giilli,  Ignaz  Hugtord,  uiid  Vinc^niiit  Vange- 
listi^  Peter  Finding  and  Plooa  tan  Amtttd,  itt  atm  or  other  of  the 
two  methods  la^t  mentioned.  Sta|Niirt,  an  amateur,  tHilili%h«*d  at 
Nuremburg,  tn  1 773, ii TrvaTiw  en! itWd  Tke  Art  «/  Emfravimy  vttk  « 
Bru*h  on  O^per.     (See  Note  f  IL)  at  the  end  of  Kkukavjno  ) 

f  Patd  Sundttff  is  a  truly  Britiah  arliat,  one  of  thonv  who  first 
couviijced  Enghi>hmen  that  the  featupM  «f  their  own  native  island 
ore  quite  as  callable  of  iiictorial  effect  as  the  Bcene»  on  any  foreiga 
cliroe  whatever.  At  the  age  of  sixteen  he  was  employed  as  drmi^ti*- 
man  under  Mr.  David  Wataon,  to  complete  a  survey  efthe  N«^l!h 
and  W^i^t  partH  of  the  Highlands  of  Sc^fliiud,  at  the  mnianee  of  fbe 
Ute  Onke  of  Cumberland.  Here  be  occusionally  obtiiitiHl  Ufwora 
from  drawing  plan*  ti»  sketch  the  wild  and  ternfic  scenery  annmd 
him.  Thvsti  cvHftt  if*rt«at  lie  afti  rwards  etched  in  small  PUte«. 
bo2 
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ArtUU*  NMnet.  Wliew  bora  and  whw.  DW *l       A.ft. 

J.  Bapt./e  Prmee* Paris 1 733 Parw..  ..1781 

Johan  Ooiiieb  Prettei. . .  Grunebachin  SwabU  1739  Frankiurt  1803 

Maria  Caihnrime  Pifiei\  Nurvmburg 1 747 1794 

mttiam  KutteltX Manheim 1766 

Carl  Kunz^ Manheim 1770 

ThomaMQirlimW London 1775 1802 

AquARiLLA,  or  Imitation^  Drawings  washed  in  different 
dolours. 

(67.)  Thin  style  of  En^p^vingf  is  a  further  attempt  to 
imitate  the  bni«h  of  the  painter  in  water- col  ours.  Like 
the  invention  of  Le  Blon,  (Art.  63,)  it  requires  as  many 
Plates  as  there  are  simple  colours  to  be  used.     (See 

His  talent!  and  rising  reputation  introduced  him  soon  after  hia 
Northern  fxpedition  to  the  notice  and  patronage  of  Sir  Joseph 
Banks  and  Sir  Watkin  Williams  Wynr.e.  By  Sir  Joseph  he  was 
invited  to  accompany  him  in  a  tour  through  North  and  South 
Wales,  and  by  Sir  Watkin  was  employed  to  design  the  most  in- 
teresting parU  of  Webh  lindscape.  He  subseqitentljr  engraved 
these  views  in  aquatinta.  Sandby  was  one  of  the  original  Mem- 
bers of  the  Royal  Academy  in  1768,  and  was  the  same  year 
appointed  chief  drawing- master  to  the  Royal  Military  Academy  at 
Woolwich,  an  office  which  he  held  until  his  death. 

*  Le  Prince  studied  Painting  under  J.  M.  Vien  and  F.  Boucher. 
He  obtained  some  reputation  at  Paris,  and  travelled  to  Russia, 
where,  dtiriug  a  residence  of  several  years,  he  employed  himself  to 
deiiign  the  various  costumes  of  that  vast  Empire,  and  returned  to 
Paris  with  a  numerous  collection  of  drawings,  frum  which  he  either 
completed  Paintings  or  executed  Prints.  His  designs  were  much 
admired,  and  gave  exercise  to  the  talent  of  several  other  Engravers, 
bb  Countrjrmen. 

I  This  lady  was  the  wife  of  the  preceding  artist  and  aided  him 
in  some  of  his  best  Plates,  particularly  in  landsca|ie.  Some  disagree- 
ment occasioned  her  to  separate  frum  him  and  come  to  England  in 
1786,  where  she  executed  some  Plates,  which  in  this  style  have  not 
been  surpassed.  They  are  spiritedly  etched,  and  finished  in  aqua- 
tinta witn  delicate  and  picturesque  effect.  Her  h unhand  had 
ttudied  Painting  at  Venice  under  Oiusepne  Nogari,  and  Eugraving 
under  Wagner.  (Art  50.)  He  nssided  chiefly  at  Nuremburg, 
where  he  worked  in  various  styles.  His  Prints  in  aquatinta  are 
nnmerons. 

I  fViUiam  KobeU  was  a  pupil  of  his  father  Ferdinand^  from  whom 
he  learnt  to  engrave  and  paint  in  landscape.  Both  were  eminent 
in  the  line  they  adopted  ;  but  William  was  particularly  ha|)py  in 
representing  the  peculiar  style  of  the  principal  Dutch  masters,  after 
whom  he  executed  a  variety  of  Plates.  He  abio  engraved  in 
the  crayon  manner. 

(  Painter  of  cattle  and  landscape,  and  distinguished  for  many 
clever  Engraving^  in  this  style,  particularly  for  three  large  cattle 
pieces  after  Henry  Roos,  Paul  Potter,  and  A.  Vandevelde :  che/f 
d'ceuvre  in  th'is  way. 

II  Future  writers  on  English  Art  will  have  the  duty  of  recording 
the  rise  and  advancement  of  water-colour  Painting  in  this  Country, 
to  a  degree  of  excellence  not  hitherto  coAsidered  attainable,  until 
the  talent  and  perseverance  of  a  numerous  School  among  the  con- 
temporaries or  fellow-students  of  Tkomat  Girtin^  calle<l  it  forth.  No 
true  lover  of  the  Arts  in  England  but  must  be  familiar  with  the 
names  and  merits  of  the  ^  Society  of  Painters  in  Water  Colours." 
We  purposely  abstain  from  remarks  on  living  genius,  but  must 
observe  of  Girtin  that  he  was  on^  of  the  earliest  and  most  success- 
ful improvers  of  the  Art  in  question.  For  this  purpose  he  found 
no  necessity  for  foreign  travel,  but  studied  nature,  English  nature, 
at  home.  Like  Rembrandt,  Cuyn,  Ruysdael,  Hobbima,  Paul 
Potter,  and  other  great  colourists  of  the  Flemish  and  Dutch  Schools, 
he  found  abundant  exercise  for  a  powerful  mind,  in  scenes  which 
pass  unheeded  before  the  vacant  eyes  of  ordinary  men.  He  visited 
Paris  for  his  health  in  1802,  and  made  sketches  of  certain  streets 
and  public  buildings  of  the  French  Capital,  which,  at  his  return  to 
London,  he  etched  and  engraved  in  aquatinta.  His  death,  how- 
ever, that  same  year,  removed  a  valuable  contributor  to  this  depart- 
ment of  Engraving,  and  deprived  water-colour  Painting  of  one  of 
its  ablest  founders. 

Among  other  EngU»h  artints,  distinguished  in  aquatinta,  we 
might  mention  Jamet  Brethertoftf  who  flourished  from  1770  to 
1790,  and  whose  son  Charleiy  an  early  victim  to  consumption,  exe- 
cuted several  Plates  of  great  merit,  and  many  charming  designs. 
About  A.  D.  1790  likewise  flourished  J,  Baiiif^  whose  landscapes  and 
▼iewt  in  this  style  of  Engraving  are  highly  creditable. 


Note  (KK.)  at  the  end  of  ENOiATiif  a.)  It  b  chirae-  L 
terised  by  a  decided  superiority  over  the  laat-meotioBed  gn 
process,  in  one  remarkable  particulart  namely,  in  being  ^^» 
capable  of  •representing^  those  shadows  of  a  drawing 
which  vanish  imperceptibly  into  lighter  and  thinner  tints, 
or  which  gradually  disappear  in  the  lighU :  an  effect  not 
producible  by  any  other  method  of  imitating  washes  in 
water-colours.  The  discovery  was  made  in  1762»  by 
Ptcrre  Francois  Charpentier^  an  Engraver  at  Paris,  bom 
at  Blois  in  1730.  It  remained  for  a  long  time  the  sole 
prtiperty  of  French  artists,  few  of  whom  have  been  in- 
duced to  communicate  their  modes  of  worlnng.  Among 
the  most  remarkable  are  Franpois  JanineL,  born  at 
Poiris,  in  1 752,  and  his  pupil  CharUa  Meichun-  DewcourliM^ 
a  native  lilfewise  of  Paris,  in  1758.  Charim  Benasedk^ 
who  was  bom  in  London,  but  reaided  chiefly  at  Fm, 
and  whose  profession  as  a  Painter  qualified  him  pe- 
culiarly for  executing  Prints  of  thin  kind,  has  prodoeed 
several  highly  skilful  specimens, 

LlTHOOaiPHT. 

(6S.)  Having  enumerated  and  remarked  npoatbeUH; 
various  kinds  of  Prints  from  wood  and  lirom  metal,  we  1^* 
now  come,  in  conclusion,  to  the  third   material  which 
modern  Art  has  called  into  similar  use  ;  and  praceed, 
as  was  proposed,  (Art  12.)  to  give  some  aeeonnt  of  im- 
pressions  from  stone. 

Alois  SenefilderJ^  whose  name  will  long  be  conspi*  SoA 
enously  memorable  in  the  annals  of  modem  discovery, 

^  Feter  ScneMder,  the  father  of  the  inrentor,  was  Boadoratlbi 
Tlieatie  Rc^il  in  the  city  of  Munidi,  and  inleinding  to  biu^ip 
Jiui$  to  the  profession  of  the  Law,  |Jaced  hiai  at  tbcnriniTcniiy  m 
Ingulstadt.  The  dramatic  inclination,  however,  of  jomtg  Aik' 
/eider  difplayed  itself  in  pri? ate  theatricals  $  aod  a  tittle  CooMdy 
entitled  Die  MHdekemAemmer,  which  he  composed  in  1789,  gaiaed 
him  some  applause  and  profit.  This  success,  and  the  death  of  hti 
father,  which  straitened  his  drcunataaees,  determined  him  to  fat 
the  University  and  attach  himself  to  the  Thentres.  In  thb  prao* 
rious  pursuit  he  passed  two  years.  His  seecmd  ptiblicatioa  of  a 
Play  bein^  t«>o  late  for  the  Easter  book  fair  at  Leipsi^,  prodooed 
but  barely  sufficient  to  pay  for  the  printing*,  dnrio^  which  he  hsd 
passed  much  ti  ne  at  the  printing-office  in  anxious  endeavoiiis  ts 
accelf  rate  the  VV»rk.  His  active  mind  was  here  first  directed  to 
the  business  of  the  pn-ssman.  *I  thought  it  so  easy/'  lie  obsenrcf 
in  his  Work  on  Litho|;raphy,  ^that  I  wished  for  nothing  nwie 
than  to  possess  a  small  printing-press,  and  thus  to  be  the  com 
poser,  printer,  and  publisher  of  my  own  productions.*'  After  s 
variety  of  exi^eriments,  during  which  he  was  obliged  to  try  methodi 
which  he  found  lest  expensive  and  more  manai^able,  be  em- 
ployed, among  otlier  materials,  blocks  or  slabs  of  Kelheim  ttooc, 
and  on  these  endeavoured  to  etch  his  conipoeitlon,  but  with  very 
imperfect  success.  **  1  had  just  succeeded,^  says  he,  « in  my  liitis 
laboratory  in  polishing  a  stone  plate,  which  I  had  intended  lo 
cover  with  etching  ground,  in  order  to  continue  my  exerctsrs  ia 
writing  backwards,  wnen  my  mother  entered  the  room,  and  drsiztd 
me  to  write  her  bill  for  the  washei^woman,  who  was  waiting  far  the 
linen!  I  happened  not  to  have  even  the  snudlest  slip  of  paper  at  hand, 
as  my  little  stock  of  paper  had  been  entirely  exhausted  by  taking  proof 
impressions  from  the  stones ;  nor  was  there  even  a  drop  of  ink  in  the 
inkstand.  As  the  matter  would  not  admit  of  delay,  and  we  h«d 
nobodv  in  the  house  to  send  for  a  supply  of  the  deScient  materials, 
I  resolved  to  write  the  list  with  my  ink  prepared  with  wax.  soajs 
and  lamp-black,  on  the  stone  which  I  had  just  polished,  and  Crom 
which  1  could  copy  it  at  leisure.  Some  time  after  this  I  was  goiag 
to  wipe  this  writing  from  the  stone,  when  the  idea  all  at  oace 
struck  me  to  try  what  would  be  the  effect  of  such  a  writing  with 
my  prepared  ink,  if  I  were  to  bite  in  the  stone  with  aquafortis ; 
and  whether,  perhaps,  it  might  not  be  possible  to  apply  printing 
ink  to  it  in  the  same  way  as  to  Wood  Engravings,  and  to  take  im* 
pressions  from  it." 

The  result  of  this  incident  was  the  discovery  of  the  Art  of  Print- 
ing from  stone.  Unable,  however,  from  the  want  of  pecuniary 
means,  to  prosecute  his  invention,  Senefelder  took  the  resolution  m 
enlisting  himself  in  the  service  of  the  Elector  (afterwards  King)  of 
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Eografing.  was  llie  ingenious  orjjrinator  of  this  new  opening*  for  the 
•m^  exercise  of  gruphic  lolenl.     The  companiLi ve  cheapness 
of  the  rnaterials  used,  Ihe  mpidity  of  Lithographic  eie- 

BHvada,  At  a  priratc  KoLlier  in  the  artllkry,  for  which  he  wa^f  ta 
receive  a  boyntv  cif  twa  himdit'fi  florins.  With  this  iinaU  sum  hii 
etitt?rprisio|^  fipirit  k*d  him  to  tiiia^tne  that  he  wuuM  uhimaiely 
brin^  hint  new  Art  into  practice,  and  aeciira  himtftflf  an  hoaourabie 
com|,]«ti;iicy  attd  rfimtaton.  Not  tHting  a  natife^  liowt^ver,  of  Ba- 
varia} he  wajB  diti^p],K}iiiit<.'(]  ui  thii  object,  and  waa  itilL  suflVrinif 
froni  the  dttappoititment,  when  he  met  wilh  amusiciaii  of  the  £lec-» 
tor's  band,  a  former  acquaintance,  tiamed  Glifissner^  ab*int  to  pub- 
lish lome  music*  Senefelder  induced  him  to  produce  il  ae* 
cordin}^  to  the  new  method.  In  leiM  than  a  fortnight  the  composm|^| 
writing  on  stone*  and  printitig  of  twelve  aonj^i  wai  accompliihed, 
and  one  hundred  and  twenty  copies  taken  at  ihe  expeoie  of  abotit 
thirty  florins.  The  entire  impression  in  a  short  time  sold  for  one 
hunifred  ionns ;  thus  leaving  a  profit  of  rather  more  than  two 
litindred  |wr  cent<  An  a  fuitber  encouragement,  a  copy  of  the 
Work  Mtiin  bid  before  the  Elector  Charlei  Theodore  by  Count  Tor- 
ring^  and  GleijMJuer  received  a  present  of  one  huiidred  florini^  with 
the  promise  of  an  exclusive  privilege  for  tbii  method  of  printing;, 
This  privilege,  in  1 799,  waa  at  length  granted  to  Seaefelder  for 
fifteen  yearsi  who  now  employed  bis  two  brothers,  Theobald  and 
George,  and  two  apprehtice*»  and  no  longer  made  a  secret  of  tha 
process,  Tti  1  BOO,  a  circumstantial  description  of  tt  was  lodged  at 
the  Patent  office  in  London^  and  ia  18U3  with  the  Government  of 
Lower  Austria.  M,  Antoine  Andr^^  *^  extensive  music*seller,  wai 
imong  the  foreigners  who  visited  Senefelder*s  estabU^hment^  and 
■  portnenihip  Wits  begun  between  them»  in  consequence  of  which 
Senefetder  vutited  thiit  Cowntr>'  al>out  1802  with  M.  Philip  Andrl, 
brother  of  the  preceding  j,  but  the  result  was  not  answerable  to  ex- 
pectation. During  a  residencF,  however,  of  seven  months  in  Lon- 
don^  Senefelder  srt  himself  to  acquire  a  fundamental  knowledge  of 
Chemistry,  in  addition  to  that  of  several  conlrivancei  which  he 
found  subsequently  valuable  fowardd  the  improvement  of  his  dii' 
covery*  Some  atiemjits  in  London  at  printing  a  few  pen-and-ink 
akelcnet  drawn  on  the  stone  by  IVe&t,  KuseU,  Siodhnrt,  aiid  other 
AcademicianSt  were  poblishetl ;  but  no  further  progress  was  made, 
except  in  the  ap|ilication  of  the  Art  to  military  ui«es  by  the  late 
Colonel  Brown,  then  Qimrter- master  General,  authoriiiug  the  pur- 
chase of  the  lecret  for  £100  from  VolweiUer  and  Kergi^nraiJer, 
two  Germans,  who  had  l>een  equally  unsticcessful  wilh  Andr^  in 
their  endeavourn  to  introduce  Lithography  among  the  Arte  In 
England.  By  the  asiithtanci^  of  a  pressman ^  whom  these  peraont 
had  employed^  a  LithogTaphic  press  was  eitablished  at  the  Horse 
Qiiaitls  ;  and  the  Omt  map  (a  sketch  uf  Bantr}'  Bay)  was  produced 
in  the  l^^tniiing  of  the  year  lSOft»  Since  that  period  Lithography 
has  rapidly  spread  in  thi»  Countr)^,  not  only  lor  the  oflitfial  pur- 
poses, as  well  nautical  as  military,  jost  mentioned,  but  for  tho»e 
also  of  the  Fine  Arts ;  and  the  establishment  of  Hullmandel  in 
Ldtidxm  has  maintained  a  more  or  less  successful  rivalry  with  that 
of  Kn^^lemiinn  and  Coindet  at  Paris,  into  which  latter  city  it  had 
been  in  i  rod  need  ty  M.  Andr£*  in  1807,  from  whom  the  secret  was 
purchased  by  se^-eral  artists.  We  refer  our  readers  to  M»  Eugle- 
mann's  Mrmtsel  dtt  Dctsinfitevr  LiffiograpM^ue  (8vo.  Paris,  ]8'i4,) 
for  many  uble  specimeui,  together  with  a  very  interesting  expose  of 
the  Art  J  and  we  only  venture  to  olwierve,  that  if  the  French  Litho- 
graphtTs  have  sometimes  exceeded  us  in  printi  of  this  kind,  o^ 
failure  is  attributable  to  a  very  superior  command  of  the  pen  or 
crayon  among  the  generality  of  French  draughtsmen. 

But  to  rt-turn  to  Senefelder.  After  endeavouring^  with  the  as- 
sistance of  liis  above*named  brothers,  to  establish  himself  at  OfTen. 
bachr  where,  in  conjunction  with  Andre,  be  had  availed  hinuelf  of 
the  Electoral  patent,  he  found  himself  at  his  return  from  Lou- 
dun  necessitated  to  break  up  his  partnership  with  AntM^  and 
he  removed  with  his  hrmnen  from  OfTenbach  to  Vienna,  in  hope  of 
belter  fortune.  At  Vienna,  in  1 8 03,  he  succeeded  in  obtaining  a 
fcimttar  patent  throu|;hout  the  Imiierial  States  j  but  at  Viennaj  also, 
his  expected  resources  failed  himf  and  to  clear  him^lf  from  debta 
he  sold  hi!«  patent,  in  1806^  to  M.  Slein.  Having  thus  honourably 
satisfied  his  creditors,  he  returned  to  Munich,  where,  in  IB09,  ho 
receiv^  to  his  own  great  satisfaction,  as  well  aa  that,  we  think,,  of  onr 
readers,  the  appointment  of  Lithographer  to  the  Royal  Commissaon 
of  Customs.  Thus  removed^  says  M.  Bartsch,  from  scenes  of  cois* 
tinned  failures  and  croSKes  to  a  condition  of  comparative  prosperity^ 
he  has  employed  his  leisure  to  make  fre»h  impni?ements  in  his 
Art^  and  to  publish  a  complete  manual  of  Lilhugraphy^  in  which 
(most  disintereitedly,  and^  in  a  mercantile  fren^ie,  to  his  own  dsad- 
vantagw)  he  hai«  imp  irted  every  particular  rebtiog  to  the  devdope- 
ment  and  practice  of  his  iuventioa* 


cut  ion,  (he  facility  with  whit'h  the  hand  of  any  ^od  Litho- 
draughtsman,  acLHslomed  to  the  proper  use  of  a  pen  or  ^«p^y* 
crayon,  may  transmit  his  efforts  to  the  press^  at  id  obtain  ^^^v""*^ 
a  failhful  and  identical  df  lineal  ion,  ti^gether  with  Ihe 
almost  inexhaustible  Tin niber  of  impressions^  render  this 
form  of  Engraving  worthy  of  even  greater  and  more 
general  cnllivation  than  has  hitherto  been  bestowed 
upon  it.  (S<^e  Note  (LL.)  at  ihe  end  of  Engraving.) 
It  wotild  be  absurd  to  say  that  Engravings  of  the  Litho- 
graphic School  are  ever  hkely  to  supersede  thowe  upon 
wood  or  metal.  Each  of  these  tliree  departmenis  in  the 
Art  has  its  peculiar  charms,  perfections,  and  advantages. 
As  well  might  it  be  maintained  that  the  several  wulki 
of  Poetry  interfere  with  or  supplant  each  other;  Uiat  the 
sonnet,  Jbr  example,  or  the  eleg)%  or  the  ode»  or  the 
wood-notes  wild  of  Shakspeare,  or  the  fascinations  of 
Byron,  are  calculated,  with  readers  of  taste  and  judg- 
ment, to  displace  the  grand  and  regularly  sustained 
epic  of  Milton,  and  his  ^reat  models  in  ancient  song. 
The  Lithographer  of  talent,  in  like  manner,  claims  our 
admiration^  without  in  any  degree  diminishing  our  at- 
tachment to  Tostermann,  Pontius,  Durer,  Nanteuil, 
Masson,  Audran,  Wool  let,  or  Strange. 

We  have  here  again  to  observe,  as  we  did  in  allusion 
to  Painting  in  water-colours,  (see  last  Note  to  Art,  66,y 
that  since  Lithography  is  one  of  the  "  marvela'*  of  our 
own  times,  and  since  those  Lithographers  who  have 
raised  it  to  eminence  among  the  Fine  Arts  are  our 
own  living  contemporaries,  we  forbear  comment  on 
their  productions,  and  must  leave  to  future  Encylopse* 
dists  and  biogntphers  the  duty  of  recording  the  ingeni- 
ous and  meritorious  labours  of  a  large  class  in  this 
mwlern  department  of  Engraving,  In  accordance,  too, 
with  that  brevity  to  which  our  limits  constrain  us,  we 
can  make  only  a  few  rtf marks  on  the  rapid  progress  of 
tire  An.  and  slate  the  several  purposes  to  which  Litho- 
graphy has  been  applied. 

L  Imitation  of  chalk  drawings,* 

2.  Imitation  of  drawing  with  a  brush  or  Imir  pencil. 

3.  Imitation  of  wood-cuts. 

4.  Imitation  of  prints  in  chiaroscuro,  for  which  several 
stone  plates  are  employed.  „   , 

5 .  I  m itat i on  of  p ri  n ts  1  n  m ezzot into.  pl^itioai ^ 

6.  Impressions  in  gold  or  silver.  *  ofLitho 

7.  Transfer  of  wood  or  metal  Engravings  and  of  let*  graphy, 
ter- press  to  the  stone  for  Lithographic  impression. 

6.  Transfer  of  manuscript  or  autography^ 

9,  Methods  of  indeniaiion^  where  the  stone  is  cut  or 
engraved. 

10,  Method  by  the  use  of  a  point  or  needle,  as  in 
etching. 

11,  Method  resembling  aquatinta.  (Art.  66.) 

The  ingenuity  and  perseverance  of  Senefelder  are 
sitfliclenlly  manifest  from  the  number  and  variety  of 
these  several  applications  of  his  discovery,  all  of  them 
originating  with  himself.  With  the  modesty  of  true 
genius  he  makes  no  boast  of  having  perfected  his  Art, 
but  in  his  book  ou  the  subject  describes  it  as  in  an  in* 
fant  stale,  capable  of  being  matured  both  in  utility  and 
beauty  by  the  fostering  industry  of  future  hands.  Sene- 
felder being  much  belter  versed  in  chemical  than  in  pido- 
rial  affinities,  his  labours  refer  to  the  sort  of  materials  to  be 
used  rather  than  to  the  niceties  and  dehcacies  of  graphic 
execution. 

*  For  some  account  of  the  pecidtarities  in  this  and  the  foUowtag 
processes,  see  Note  (MM^  ftt  the  end  of  Ej^oftAViwa. 
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Engimving.      ^t  principal  obstacles  to  the  ptogms  of  this  Art  tt 
'^  v  —  ^  its  commencement  have  been,  1.  The  opposition  of  pro- 
fessional persons  jealous  of  its  advancement.    2.  The 
disappointment  of  practitioners  who,  from  inezperieuoe, 
have  failed  in  their  first  attempts.    8.  The  numerous 
PMfficH  of  impressions  taken  by  incompetent  printers,  which  have 
the  Arty       been  regarded  by  the  Public  as  specimens  of  the  Art 
notwith-      AU   of  these   obstacles    are    surmountable    by   skill 
"hS^^*^  and  perseverance,  and  disappear  in  proportion  as  the 
atiUTOiii.  number  of  Lithographic  establishments  have  increased 
4n«nesBMDt  throughout  Europe.    In  1809  there  were  six  Lithogra- 
phic printing-honses  at  Munich  besides  Senefelder's, 
notwithstanding  his  patent  from  the  King  of  Bavaria. 
M.  Ton  Aretin  and  M.  von  Mannlich,  Director  of  the 
Gsillery  at  Munich,  together  with  Professor  Mitterer,  of 
that  city,  have  been  early  instrumental  in^  leading  the 
new  discovery  nearer  to  the  precincts  of  Science.    Pro- 
fessor Mitterer,  in  particular,  has  been  distinguished  for 
introducing  a  method  of  giving  additional  firmness  to 
the  Lithographic  crayon,  and  by  his  invention  of  an  im- 
proved Pfess,  which  Senefelder  pronounces  to  supply 
everything  that  can  be  desired  in  regard  to   power, 
despatch,  and  convenience.    In   1807  M.  DelarmcS,  of 
Munich,  had  founded  Lithographic  Presses  at  Rome, 
Venice,  and  Milan  ;  and  M.  AndnS  introduced  the  Art 
at  Paris ;  but  it  seems  not  to  have  obtained  popular 
notice  in  France  till  after  the  more  recent  exertions  of 


the  Comit  Lasteyrte  nnd  H.  Enghmann  fa  1814,  at 
which  time  H  wis  adopted  in  this  Country  Ibr  despatch 
of  bnsmess  in  most  of  onr  Government  offices.  Prom 
the  Institution  nnderEnglemannatMolhaiiaen,  also,  in 
1814,  cdled  iu  SoaM  LUkogrmpkimK  de  Mmikomm. 
Lithographic  Printers  were  supplied  for  the  Royal 
esUblishment  at  Madrid,  Ibr  that  of  lieaara.  Omatans 
and  MoUe  at  Pftria,  and  for  that  of  HnHmuHM  m  Lmt- 
don.  The  city  of  Lyons  also  obtained  Ua  LHbompheis 
from  the  same  School  In  Vienna,  observes  M.  Ilartsch, 
Senefelder^s  patent  (obtained  from  the  Emperor  in  1803) 
was  purchased  by  M.  Slein.  ^  A  large  Presa  in  Berlin 
was  established  by  Major  Ton  Rei^.  Another  has 
existed  in  Petersburg  hr  many  years,  but  ia  now  parti- 
cularly cultivated  by  M.  von  8chillin|^«  The  Art  hM 
reached  even  Fhiladelpbia;  and,  what  is  yet 
able,  has  travelled  to  Aatnkan,  whcie  k  has 
a  favourable  reception.*^ 


*  LHhogimphy  was  islTodaeed  into  fitudtgnd  by  AlmM^lr,MHt 
aiitarChmrlesSeiwrelder,  faraCh«rtotlMiliiv«iitor.  He  bnKa&. 
qosiatodwilh  M.  Cottm,  uid  throogb  him  with  M.Sapp,muthiriC% 
WdiiL  CfBthhNl  Tke  Sfcrtt  mf  tM^^rtipkf,  m  whidi  the  impmtUmab 
ofthe  Art  to  ttwPublie  WMfinA  fairly  cstioMted.  Since  1803  At 
Chsmical  Printinfr^pma  of  M.  Stein,  and  uncm  1816  that  af  K 
G«roUI,  haw  boen  nftabtiaked  at  Yieuia ;  bat  aie  aurpaaaed,  tatha 
opmioii  of  M.  Bartaeh,  hy  that  of  tha  General  ^"PTliir  maitiir 
Stai^BBder  tfaa  diradkm  of  the  OKtaUer  Joseph  voe  XoU. 


XR&ATA. 


788, 
782, 
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8,  fir  GnisqiM,  rmd  Ghneppa. 
S4,  /or  RaflaeUi,  vmm<  il«flra«lla. 
86,  Jar  <*uiMpfia,  rtmd  (Aiuwppe. 

9  ttoa  the  bBrla■^  mmtrt  dan»  ^ur  i 
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Note  CAJ 

Wlien^  in  thk  m^nneT^  the  device  of  the  medal  or  coin  hai  been 
given  Jo  the  mmtrix,  the  artist  firoc^^dn  to  engrave  the  li-tters  of  the  le- 
gend, Skc,  by  means  of  ■mall  Nte*;!  puuche*  very  iharp  and  well  tera* 
pensd,  Oc  finishes,  by  the  tame  means,  the  manldinp  of  the  t>order,  the 
engrailed  nn^^,  &€,  The  matrix  for  coin*  beiu|jj  Bhallower  than  that 
for  medali,  is  sometimeB  made,  like  the  creui  of  a  teal,  (Art  2,) 
without  fnmching,  except  for  the  Jettcrt.  Coiu*  have^  consequeutly, 
]ei9  reliam  ihati  medali)  and  counters  lesf  than  either. 

The  estpieiiion  matriXi  or  womb,  »  sufBcieritly  indicative  of  the 
ultimate  proceat  of  coining,  by  which  the  p/anvketj  or  circular  plate, 
ofprccioiii  meial  ii  received  within  a  •teel  ring  or  collar  of  a  cor- 
renpuitding  diameter,  and  becomes  forcibly  itamped  and  moulded 
into  it!  intend  sd  form  by  pretiure  on  all  sidea  again  Ht  the  at  eel  in- 
ta^^lio,  (See  NuMiaxaTics.  p.  619,)  By  the  foregoing  stalemeiit 
it  18  by  no  means  pretended  that  the  13 rat  artificers  would  not  be  far 
inferior  in  |Joint  of  mechanical  accuracy  and  facilities  (though  not 
distimilar  in  the  general  rciult  of  their  ptocvtsj  to  tboie  of  future 
Agefl. 

Alberti'i  deBnttion  of  in/a^/ta«  (w99  Dictitmnairt  Satien- 
Fhijtpffif,)  which  appears  to  correjiiKjnd  with  ourt}  (see  MUveU 
Mnfout  Divitiortf  for  the  words  E^^tail,  Ihtaolio^)  seemi  at  vari- 
ance with  his  other  terms  intaff/iatorey  and  mtagiiare^  in  reference 
to  the  graphic  Art ;  signifying  by  iniatjHatore  not  only  an  Engraver 
m  crrwx,  hut  also  ywe/  pro/fnore  che  intagfm  i«  Ze^no  dttr^ni 
per  Utttrnpttriii  consequently  signifying  an  Engraver,  also,  of 
raised  urorkf  or  cameis  while  intagtiarty  the  verbj  he  definea 
fttrmare  ckechetiia  in  iegno^  o  marmQ^  &  altra  materia  oti  tuglia 
drgti  tcnrpeih,  kc.  Tt  U  !o  be  lamented  that  artists  are  seldom 
lingiii>iti,  and  that  with  resiKCt  to  a  distinction,  like  Ibis  before  us, 
so  pujpuble  and  so  decided  between  two  methods  of  working  dia- 
metncally  o|i|]OMed  to  each  other,  no  absolutely  precikie  terms  are  to 
be  found.  If  we  could  muster  up  the  sanie  courage  for  coining 
English  wordu  aa  our  brethren  literate  and  ilUterafe  of  America, 
here  wotild  be  a  fine  opportunity.  We  will  only  venture,  however, 
to  suggest  the  general  tuie  of  a  Shakspearian  term,  Cs«e  M**ceUa^ 
nemit  ZhmMton  for  the  verb  Cave,)  and  would  recommend  En- 
graving en  crciu-  to  be  called  caved  worA  ;  Engraving  iu  relievo 
raiifd  work. 

To  the  reader  who  has  opportunity,  and  is  curious  to  »ee  the  mo- 
dem advancement  of  the  Art  of  coining  by  means  of  machinery^  we 
recommend  a  visit  to  the  Royal  Mint  of  Loudoo,  For  some  aceouat 
of  English  coinage,  we  refer  him  to  our  Essay  ou  NirvisMAiics,  p. 
1543,  644.  Mr.  Uavid  Maqjherson,  in  his  able  Work,  the  Annah  of 
CQiftmfrce,  vol.  i,  p  266,  enumerates  various  tuwnft(tu  the  nnmbcrof 
more  than  eleven)  in  England  to  which  the  [privilege  of  cuining  was 
restricted  by  King  AthebUne.  He  remarks  that  at  that  time 
(about  AD.  930)  artificers  would  of  course  be  found  in  each  town 
capable  of  wurking  in  silver  aiid  engraving  the  diet,  "  We  find,'* 
lays  this  author,  **  even  in  the  more  remote  Kingdom  of  Scotland  at 
this  time  a  case  for  containing  the  Gospel  at  Si.  Audrew's,  It  was 
covered  with  silver,  most  prol>ahly  by  a  Oiitive  artificer,  and  had  two 
Latin  verses  inscribed  upon  it  by  a  Scottish  Engraver," 

Canute  increased  the  number  of  coining  places  to  thirty-seven* 
In  A.D.  1207,  during  (he  reign  of  J*>hn,  Mr.  Macpherson  enume- 
rates sinteen  cities  and  towns  for  this  pur^iose,  but  subjoins  in  a 
note,  that  so  man^  mints  were  established  in  many  other  pUcea 
that  a  compete  list  would  t^»erhatjs  be  impossible.  The  Yutes, 
Saxons,  or  Angles,  surpassed  all  the  other  Northern  mttions  in  the 
Art  of  Coining :  ari  in]],K>rtiint  point  in  the  progress  of  civiHaation 
to  which  the  Scandinavians  had  not  attained  in  the  Xlh  Century, 
In  the  reign  of  our  1st  Ridiard,  and  of  John,  the  Germans  were 
dittingiiished  for  this  Art.  Those  Monarchs,  with  the  design  of 
improving  the  coinage  of  England,  sent  for  artificers  from  the  East- 
Countr)%  or  Germany,  called  Easterlings,  and  hence  the  wcl3-known 
term  iterimg^  applied  to  Engliih  money  ever  after.  The  coinage 
till  Edward  IIL  was  chiefly  of  silver.  In  that  reign,  (Jan.  22. 
1344J  money  of  three  sizes  waa  ordered  by  the  King  and  Parlia- 
ment to  be  coined  of  gokL  Jtmul*  of  Cowunerce,  voU  i  p.  283. 
307.374.530.  ^ 

Note  (B.) 

A  detcription  may  he  proper  here  of  the  inntroTOent  itself.  It  is 
of  stwl,  more  or  less  tempered  according  to  the  mnteriul  to  be  en- 
leaved  by  it  For  Engraving  on  steil,  for  example,  the  burin 
miMAi  be  of  softer  metal  than  fur  working  on  copper :  becaufc©  if 
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too  hardf  the  point  will  snip  ai>d  break  ofiT  continually.  The  Italino  J***  ''*'^^'» 
name  Letino^  or  butmo^  for  the  graving  tool,  may,  as  a  flinnnu-  ^  ^»Wd«^ 
tive,  be  post^ibly  derived  from  the  Teutonic  hetfi,  bti/ ;  Belg.  6y/;  -^  f~'— 
A.G^htl/j  which  Skinner  translates  iecuri*  ro&trftta  ;  denoting  the 
well^nown  instrument  of  the  woodman,  called  a  6r//*hook.  To  the 
beak  of  a  loog^iZ/acf  bird  the  hoimo^  certainly  bear*  remarkable  re- 
semblance ;  aa  does  its  wooilen  handle  to  (he  shape  of  Uie  bird's 
head.  Also  tli«  ancient  &a//a^  hul/oj  or  seal,  which  would  doubt  lei^s 
exhibit  the  work  of  the  hoiino^  or  graver,  may  Uaiw  the  same  com- 
mon Teutonic  origin.  (Evelyn,  Scuiptura^  p.  122.)  Likewise  hiit^ 
or  hiitet^  for  a  small  engraved  tablet  or  note.  (See  M**et^iai*f09ii 
Vivittumj  in  ioc.)  That  the  French  name  burm  for  the  gfaving 
tool^  as  well  as  the  Spanish  and  Rjrtuguttse  Aon/  or  burti^  have  the 
same  etymological  source  with  the  Italian  bo/tno  or  bttltno^  will  be  ad- 
mitted, fr(»m  the  frequent  aub^titution  of  r  for  /.  ( V,  Skiimer.,  Prvffgo* 
memt^  in  loc.)  The  burin  may  be  consdered  as  a  kind  of  chisel, 
having  its  handle  rounded,  so  as  h>  lie  c^uveuiently  in  the  hollow 
of  the  band*  Its  other  extremity,  or  bliide  for  cutting  bnes  in  the 
metal,  it  a  small  quadrangular  steel  bar,  Iroro  three  to  iiv©  inches 
long,  of  which  a  transvetae  section  wnuld  sometimei*  be  st^uaie,  but 
would  commonly  have  the  shape  of  a  lotenge,  with  two  rqual  and 
two  unequal  anglesL  One  end  of  this  bar  is  Ermly  fijted  in  the 
handle,  the  other  end  is  sloped  to  a  point  at  one  of  its  edges^  and 
the  sngle  ttoth  of  the  slope  and  of  the  edg«  made  more  or  lesa  aevte 
in  prupurtion  to  the  depth  or  to  the  breabdih  required  forthollMi 
on  the  metal.  The  instrument  is  held  aa  shown  in  plate  i.,  wbilft 
its  point  with  its  slope  upwards  is  inserted  into  the  copper,  silver^  or 
other  surface,  and  furced  forward  in  a  direction  nearly  parallel  to 
the  pUte.  During  its  passage  along  the  metal,  the  burin  ctits  out  a 
thin,  thread-like  t^ortion  of  the  engraved  substance,  which,  like  IIm 
shaving  before  a  carpenter^s  pbne,  curls  up  before  the  edge  of  the 
tooh  The  thread  of  metal  varies  more  or  less  in  thickness  accord- 
ing to  the  breadth  and  depth  of  the  line  or  furrow  ploughed  by  Iho 
graver^  and  thrre  witl  always  be  left  ou  the  side  of  this  furrow  a 
certain  portion  of  the  metal  whicli  has  been  forced  up,  and  remains 
in  a  rotigh  ^tate  above  the  surface.  This  is  called  the  buTy^  and  most 
be  smootheil  off  by  means  of  another  steel  instrument,  termed  the 
ttrttper^  (i«e  plate  L.)  in  a  prism^Iike  form,  having  three  sharp 
edges.  The  scra{}er  is  also  useful  for  erasure  of  errors.  After  the 
e&>ctuat  application  of  it  the  erroneous  linear  entirelv  disapfjear,  but 
an  excavation,  si>metimes  considerable,  will  have  taJcen  place  in  the 
■cra^it^i  part ;  wbiih  must  again  be  restored  to  a  level  with  the  sui^ 
roundiiigsurfacer  and  beateo  out  by  the  strokes  of  a  small  hammer 
ou  the  biick  uf  the  plate.  It  is  evident,  with  reference  to  the  future 
print  on  paper,  that  the  more  deeply  the  lines  are  engraved  on  the 
metHJ,  the  gr^'ater  must  he  thft  quantity  of  colour  required  to  fill 
them,  and  ct>iis»quently,  the  ncher  will  be  the  impression.  The 
EngraterT  thfrefore.  vanen  the  form  of  his  burin  according  to  his 
fancy  and  the  nature  of  his  work.  If  deep^  narrow  hnen  are  to  be  Tbe  iffte  and 
engraved,  the  blade  used  is  projtortionally  thinner,  according  to  the  srtfleofthe 


dfpth  required^and  its  point  more  sloping,  according  to  the  fineness  ja*Jej|'by*the 
of  hisliueH.  On  the  other  hand,  if  broad,  shallow  lines  are  to  be  kind  of  work 
drawn,  the  bla*le  u«wl  is  of  proportionate  thickness  and  of  redan-  to  be  ese- 
gulor  appfarauce^  while  the  slope  at  its  point  must  terminate  lets  *'*'«d. 
acutely.  It  is  asserted  by  Adam  Bartsch,  in  his  Guide  to  Engrav- 
ing, {Anhiittng  tttr  Ru^fcr-titckkundry)  8vo.  Vienna,  1821,  that 
platen  wrought  with  high  burins  (by  which  he  mesns  such  as  ter* 
minate  in  an  acute  8lo|)e)  produce  spirited,  rich^  and  »plenc]id  itxi* 
prussions  ;  whereas  those  works  on  which  only  obtuse- angled  bladee 
nave  been  employed,  come  out,  even  in  the  pmofs,  grey,  fl»t,  and 
inanimate,  "  The  commonest  burins,'*  observes  this  intelligent 
artist  and  useful  writer  on  Art,  *^are  neither  quite  rectangular  nor 
very  rhomboidal,  but  are  what  Eo^avers  term  half-high,  t.  e.  with 
an  angle  of  70*.  Tbe  burin  during  the  operation  of  Engravloff 
requires  to  be  sharpened  frecjuently  on  a  fine  whetstone,  used  with 
oil :  for  if  its  point  and  edge  be  not  perfectly  sharp,  the  operator 
can  neither  produce  a  clean  nor  a  fine  stroke,  nor  enter  the  copper  to 
a  sufficient  depth.  Sometimes  this  instrument  takes  a  cuned  form, 
with  the  concave  side  of  the  curve  towards  the  plate.  This  sort  of  burin 
iaused  fur  dotting.  Note  (GG.)  Otherwise  the  curve  takes,  in  general, 
a  quite  op|i^Bite  direction,  namely,  with  its  concave  tide  upwards, 
in  order  tliat  the  instrument  may  pa«s  with  facility  along  the  cop^ 
per*  and  that  such  lines  as  terminate  insensibly  in  a  point,  may  be 
well  executed.  Sometimes  its  lower  edg«  (et««  that  employed  next 
the  metal)  is  rounded,  Someltmes  it  is  chisel-tike  antl  squared." 
vob  i.  p  5—7.     (See  plate  i.  for  sections  of  different  gravers.) 

Our  Eogliah  name  for  this  instrument  takes  its  derivation,  like 
tbe  German  yra^f/v/tcA,  from  tbe  Greek  y^ifm  ;  yet  it  is  remark- 
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NOTES    ON    ENGRAVING. 


Notes  on  able  tlut  no  Greek  name  for  it  is  extant  nmilariy  derived.  Id 
BniC'^ing.  Greek  aupellati?eii  are  yXtMtT^t$9,  MlytJwitn.  It  may  here  be 
^''^V^^  worth  oDterving  that  in  our  authorised  tranilatbn  of  Scripture, 

the  exproMioa  '^graven  image"  ihould  firequently  be  "molten 

image.'* 

Mote(C.) 

The  Aneienti  most  have  known  fblly  as  well  as  any  artist  of  the 

XI  Vth  or  XVth  Century,  or  of  our  own  timet,  the  diflerenoe  between 

the  teal  and  the  impression;  between  the  die  and  the  coin;  between 

a  figure  or  device  lunk  and  hollowed  into  anv  substance,  and  the  tame 

figure  or  device  nosed  and  in  relief.    And  yet  the  Ancients,  like 

their  suoceioors,  seem  to  have  used  their  terms  of  Art  at  random. 

IndlstiBct.     The  same  word  yki^  (in  the  Septuagint  translation  of  nnfi,) 

f^r' aS"  ^^^^  Htertlly  means  /  pfonyA  up,  is  uswd  to  ezptess  the  action  of 

la  uis  arb    ^^  graver,  whether  employed  for  cutting  seals  and  signets,  (Exod. 

zzviu.  9—1 1.)  or  ibr  carving  images  and  works  in  reUef.     (Jmd^et 

IL  2.    2  Kingi  xxi.  7.    HM,  ii.  18.)    In  Etek,  iil  9.  of  the  Sep. 

tuagint  version,  the  verb  if^^fm,  1  dig,  is  used  instead  of  yXvf«^ 

/  plough,  and  the  substantive  /i/#(«r,  a  diick,  instead  of  yXiifL/tm,  • 

furrow,  to  express  the  operations  of  the  graver.    See  our  MUeel- 

iameout  Dm$ion  for  the  Etymology  of  Gratb. 

The  Ancients  also  most  have  known  that  an  impression  upon  any 
■nbstanoe  is  the  reversed  image  of  the  seal,  die,  or  other  instrument 
from  which  the  impression  lus  been  taken,  and  not  oaly  reversed 
with  respect  to  the  direction  of  the  lines  of  the  impressiag  surface, 
bat  reversed  also  with  respect  to  the  workmanship  (raised  or  sunk) 
of  the  surface  itself.  Thus  of  a  diagonal  drawn  on  the  impfessing 
•ariace  from  left  to  right  they  could  not  fail  to  discover  the  impres- 
sion to  be  Ifom  right  to  left.  Thus  also  they  would  ascertain, 
^without  the  exercise  of  extraordinary  perspicacity,)  that  the  impres- 
•ion  of  a  relievo  or  cameo  wouki  be  em  crtmx — as  in  the  operation 
of  sinking  or  punching  a  die ;  and  vice  ver^^  they  would  sm  an 
opposite  result  in  stamping  the  coin.  They  would  moreover  be 
equally  in  the  habit  of  taking  both  kinds  of  impression,  and  would 
JIm  familiar  with  the  different  subetances  most  suitable  fur  receiring 
impremions.  Not  only  metab  fur  thia  purpose,  as  in  coins,  medals, 
and  counters ;  but  terra  sigillarit,  cement,  paste,  and  wax,  would  be 
eonstantly  in  requisition.  (See  Beckmann,  HUt.  of  Imemtiomi,  on 
fhe  Article  SeaiiMfwax,  8vo.  vol.  i.  p.  208.)  The  Roman  potter 
alereotfped  his  vases.  The  Greek  or  Roman  slaveowner  branded 
hii  slaves;  the  Greek  or  Roman  conqueror  his  captives.  The 
■aoldier,  too»  whether  of  Greece  or  Rome,  received  a  stamp  to  mark 
liim  for  a  military  conscript 

Om  tail,  says  M.  JanMn,  que  in  Romaint  avoiemi  eomiume  de 
tmarquer  leurt  vatet.     Om  irottve  ume  infimiti  de  eet  vatee  de  lerre 
ehargit  d'intcriptiant,  tur  leaqueU  on  peut  voir  let  recunlt  itanli' 
quiUt  de  M.  le  Comte  de  CayUt.    Vasa  signare  veut  natureltemmt 
tUre  cacheter  des  vases,  des  bouteilles,  ei  c'ett  ce  qui  te  praliquoii. 
Oh  meltoii  te  nom  du  eontul  tur  le  bouehon  de  la  bouteitle,  pour  f aire 
voir  de  quelle  annte  6ioii  le  vin  qu^on  y  conterwoii,  Sfc,     De  rinvem' 
•SysdaMns  of  /<<m  <l^  fJmprimerie,  Paris,  1809,  8vo.  p.  190.     In  the  Hamiltonian 
aodent  ate-    Collection  above  alluded  to,  at  the  British  Museum,  a  variety  of 
rsoiypt.         itamps  or  braods  found  in  the  ruins  of  Uerculaneum  and  POmpeii 
is  preserved.     See  the  lid  Volume  of  Strutt's  Dic/io»ar^  o/ jfen- 
^mv0r«,  to  which,  among  other  plates,  is  prefixed  one  (plate  v.) 
containing  six  ntpresentations  of  this  ancient  kind  of  letter-press,  the 
same  site  as  the  originals,  which  latter  have  the  appearance  of 
being  first  cast,  in  a  kind  of  mixed  metal  resembling  brass,  and 
afterwards  repaired  or  sharpened  with  the  chiifel.    The  letters  in 
five  of  the  examples  given  are  raised  from  their  ground  like  our 
metal  types,  and  conHequently  would  print  black ;    in  the  sixth 
example  they  are  en  creux^  (Art  6.)  and  consequently  would  print 
the  letters  white,  if  an  impression  of  the  stamp  were  given  with  ink 
upon  paper.     Upon  one,  which  is  in  the  form  of  a  fish,  the  Greek 
word  nAN^IAI  in  reverse  is  distinctly  legible.    Another  takes  the 
form  of  a  shield ;  a  third  that  of  a  sandal,  &c.    Some  have  inscrip- 
tions at  full  length ;  others  only  monograms.     In  one  instance, 
three  lines  of  tlereotype  occur  following  each  otlier.     So  that  the 
discovery  of  Printing  was  actually  made,  though  not  practised.,  as  it 
should   seem,  upon  paper,  nor  improved  upon  by  movable  types, 
and  charged  with  inL    <'  Mankind,'*  says  Mr.  Ottley,  referring  to 
an  observation  of  the  Abb£  Lanxi,   ^<  have  walked  for  many  suc- 
ceeding centuries  upon  the  borders  of  the  two  great  inventions  of 
Typography  and  Chalcography  without  having  the  luck  to  discover 
either  of  them ;  and  the  stamps  of  the  Ancients  and  the  seals  of  the 
low  Ages  appear  neither  to  have  had  any  influence  upon  the  origin 
of  those  Arts,  nox  to  merit  any  place  in  their   History.'*    Hitt, 
of  Engraving^  4to.  1816,  p.  59.    Other  learned  persons  look  upon 
the  format  literarum  of  Cicero,  (c/e  Naturd  Dfonim,  lib.  iL  37.) 
by  which  he  certainly  meant  separate  letters  made  of  metal,  as  a 
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BuiBcient  hint  to  the  first  type-fonndcrs.    Others  man 
trace  the  same  idea  to  the  Sybil's  leaves,  which 

Mamemi  itmmola  heit  meque  ah  orduoe  eedmmt,  ^^> 

until  the  wind  separates  and  scatters  them.    Vofph  ^^Bmeid,\ih,  Hi. 
L447. 

The  reader,  possibly,  will  recoUect  the  words  cvf  our  Form  need 

in  Baptism.    The  baptised  Christian,  on  betiif;  received  into  the 

■ociety  or  communion  of  the  Church,  is  signed  with  the  sign  of  ths 

cross  in  token  of  having  entered  the  service,  and  of  beoummg  an 

enlisted  soldier  of  Christ.    See  Wheatley  on  the  Common  Prayer, 

eh.  viL  7.  p.  334.     Vegvtius,  lib.  iL  cap.  5.   De  re  mi/iiari,  wajt  of 

the  Hrongt  or  young  Roman  conscripts,  vidatriM  m  emie  pumetit 

miiiiet  tcripli  ei  matricuiit  interti  jmrare  to^emi  :  thus  signifying^  Aadal 

according  to  the  received  sense  of  the  passage,  that   previously  to  gS 

their  taerawtn^um,  or  oath  of  allegiance,  they  received  some  outward  ^j^^^ 

indehble  mark,  and  were  enrolled  or  matriculattrd.     Aetius,  in  lih  viii. 

C.  12.  describing   the  rrlyftmra,  says,  ariyfftmvm  maXmat  vii  ivi  rw 

Wf^^to  a  aXXtS  Tstk  fu^  rrS  empmrn  Wty^mpipMm^  mb  Im  «m 

9^^mrt—pUm  h  fw7(  xHf'***      Lipsius  conjectures  that  this  Ottik 

upon  the  hand  of  the  suldier  might  have  been  the  Emperors  bsjb^ 

hut  professes  his  ignorance  of  the  nature  of   the  staiop.    Iks 

branding  of  slaves  is  distinctly  and  ftiUy  mentioned  in  Jifssa^ 

&/.  xiv.  21^25,  and  not  to  mulHply  authorities,  C\^X!f%de€fdk, 

lib.  ii.,  meutions,  Barbarum  comptmctum  notia  Tkraidit ;  ts  vkon 

a  little  after  he  ap^dies  the  Greek  term  tligmaiiam  {mypmtm^lm 

a  branded  person.    Captives,  also,  were  marked  in  this  msBsa:  a 

was  the  fate  of  some  Athenians  (v.Plutardi  iiiiViertf)  takes  cuiiis 

in  Sicily,  and  branded  on  their  foreheads  with  the  sign  of  a  bom 

by  their  conquerors,  erlyn^  7«w«v  ut  rt  furttirap.  Fkd.  ftrphasi  La, 

in  voc,  eriypa.    These  tligutata  seem  to  have  Iwen  eaiioasl|p  mak, 

perhaps  of^en  by  puncture  or  tattooing,  like  those  writh  whicli  lat 

eommon  sailors  inark  their  breasts  and  arms.     The  practice  of 

stigmatising  seems  to  have  prevailed  throu)^h  manj  Ages  does 

to  the  present,  as  well  for  houoursUe  distinction  sus  for  a  sigs  of 

punishment,  degradation,  or  servitude.    Very  nearly  aUisd  te  tkii 

practice  was  the  custom  of  ^nting  the  skin  among  onrfivcfotbos 

of  Britain ;  under  this  form  it  prevailed,  aeeording  to  Mr.  lfscph» 

son,  almost  down  to  the  Norman  Conquesfy  and  among  the  Ssbsb 

Nobility.  rSee  AnmUt  of  Commerm,  vol  i.  p.  298,  where  the  woithf 

North  British  Chronicler  complains,  in  a  note,  of  the  csxonemissp 

plicstu>n  in  England  of  the  Roman  term  Pidt  to  our  Noitka 

ancestors  ottiu.)    For  an  amusing  description  of  the  mode  of  cant- 

cising  this  bnmek  of  Art  at  present  in   New  Zealand,  see  lb. 

Augustus  Earle*s  Account  of  Nina  Montkt^  Bnidemet  in  thai  Csus- 

try,  8vo.  Lend.  1832,  p.  136—139. 

It  hss  called  forth  the  surprise  of  all  who  have  explored  aafiqistf 
on  this  subject,  that  the  Ancients,  so  near  as  they  were  to  the  di^ 
covery  of  taking  impressions  with  ink  upon  paper  or  pardunes^ 
were  never  stimulated  to  contrive  this  ready  method  of  multipljiag 
copies,  and  thus  of  preserving  theor  inestimable  literature.  Thesioiy 

of  the  ' '-'"-  " — '-  *■—   ^— •' ^ •— ' 

reader  f 
now  under  c 

civilised  of  Asia  and  Greece.  That  monarch,  during  a  campaiga 
in  Egypt,  whither  he  had  renured  to  the  succour  of  the  Egjptias 
King,  found  himself  opposed  to  a  force  so  diaheartening  and  is 
disproportloned  (two  hundred  thousand  men)  to  the  army  unda 
his  command,  that  for  the  purpose  of  reanimating  his  brave  and 
superstitious  troops  he  had  recourse  to  the  following  ezpediesL 
A  sacrifice  had  been  ordered,  at  which,  while  the  Pnest  was  pie- 
paring  the  victim,  Agesilaus  contrived  to  withdraw  a  moment,  and  to 
write  within  the  palm  of  his  left  hand  the  characters  HNIN,  being 
the  reverse  of  NIKU,  the  Greek  word  for  victory.  Returning  ts 
the  altar  at  the  instant  of  opening  the  body  of  the  immoUivd  animal, 
the  King  immediately  took  up  the  liver  of  the  victim,  and  pl«ciog 
it  in  his  left  hand,  seemed  for  a  while  lost  in  abstraction.  All  at 
once  awaking  from  his  pretended  trsnoe^  and  looking  upoo  tbs 
sacred  object,  he  affects  surprise,  and  produces  with  seeming  erstaif 
the  word  NIKU  imprinted  on  it,  as  a  propitious  answer  from  the 
Gods.  The  astonished  and  delighted  bystanders  hail  the  omen, 
which  is  spread  instantly  through  the  rest  of  his  army,  and  actually 
animates  them  to  the  victorious  achievement  of  his  next  battle. 

If  this  anecdote  related  of  the  Lacedanrionian  hero  of  his  dsy  (bis 
day  was  about  400  years  before  the  Christian  era)  be  true,  wt  an 
disposed  to  think  thst,  great  as  was  the  genius  of  King  Agesilaus, 
and  simple  and  unlettered  as  were  his  Spartan  pe€»ple,  he  miglit 
have  learnt  sufficient  hints  for  this  contrivance  in  hia  many  visits  to 
Asia  Minor,  Persia,  and  Egypt.  But  if,  on  the  other  hand,  tlss 
story  be  only  an  amusing  fiction ;  and  if  the  renter  of  it  in  kss 
than  .')00  rears  afterwards  (Plutarch  wss  horn  about  a.  d.  50)  hss 
quoted,  which  however  there  is  no  reason  to  suspect,  a  tiaditionsiy 
fable,  we  cannot  brieve  that  Plutarch  himselfi  w  any  except  ths 
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inoit  itupid  of  hii  readerv,  should  nt^ver  have  heard  or  lhoii|^ht  of 
■ume  «;x|>tfiimi;nt  fur  taking:  impres.'tiotii  with  juk,  whicli  wumld 
iniitiile,   or  at  l«ait  might  vcrifyi  th«  ingenioui  tnck  imputud  to 

Ag«1filftUlL 

From  ihe  original  we  extract  the   fidlowin^   portion :   iwa^tiJ^n 


ftitan  kMr^mfmi  NIKHN.  ^r^Xif  #t?»  Tia/in^M*  ^fj^^mr  t;^tjv  t*?  Msrii- 

N(»te  (D.) 

"  AIthou|-h  tlie  EiipravoT/*  b«>8  M-  Bartijch,  '^  has  not  the 
PaiiUvr's  |ii)wer  of  charact tricing  ditftreiit  bodies  by  the  appropriate 
cylours  of  each,  he  posiSi  6sea  abundant  meana  of  ri'pr^Betitin^  their 
stirface«  so  intelli^bly,  that  hard  bodies  ihsU  ix  diBting^uished  from 
■oft,  smooth  from  njujjh,  shiuinjif  from  dull,  and  Ihat  the  copfHjr- 
plale  may  ofteo  rival  in  truth,  Bdeiity,  and  beauty  (he  coloured 
painting.  For  thi»  purpose  nttvutioii  must  1ms  ^Wva  to  ttie  diiferent 
modes  of  liandUn(j  at  w*;ll  with  tvgiud  \o  Ihe  choice  of  strokes 
(fine  or  bromlf  deep  or  shallow)  to  be  engraven,  as  wilh  regard  to 
the  Judicious  direction  and  distribution  of  them.  If  this  handling 
be  entirely  of  the  tame  sort  throughout  the  plate,  such  a  work  wiit 
evidently  possess  les»  distinctness,  and  strike  the  «)e  less  forcibly 
thnn  a  work  in  which  each  sulistance  of  the  componiiion  is  appro* 
pna(c4y  executed ;» leaving  «lij»  in  im  tiimbt  of  nn  individual  character^ 
An  Engraving  h  always  defective  when,  through  the  uuintelligible 
handling  iif  the  graver,  certain  bu4ies  represented  are  only  to  be 
gnesbed  at  hy  their  outline,  or  by  merely  Oie  light  and  shadow 
thrown  upon  them.  The  various  substanceD  and  objects  enji^raived, 
such  as  camationfi,  cloths,  salks,  mvU\,  stone,  &c,,  ought,  with 
very  few  exceptions,  to  be  disliognishable  from  each  other  by  the 
handling  alone."  It  is,  then-fom,  by  uo  means  a  matter  of  indif- 
ference, whether  the  lights  and  shadows  ar«  Pepresentcd  by  lines 
drawn  at  random,  but  the  stroke*  or  dots  used  to  mark  the  surfaces 
of  didtrent  botlies  must  alternately  be  straight  and  curved,  smooth 
and  rugged,  free  aud  stiff,  charged  sometimes  with  more,  and 
sometimes  with  less  colour,  (literjliy  rich  and  meagre,  ^emHArt  umd 
majery)  sometimes  delicate,  sometimeit  strung,  sometimes  to  brood 
and  sometimes  to  slender  lines,  but  always  judiciously  adapted  to 
the  form  of  each  body  represented,  and  to  tlws  natural  direction  of 
muscles,  folds,  and  everj'  kind  of  surface  raised  or  hollowed.  An- 
ieiiii fig  xur  Kupftrtikkkundf^  vol.  1,  p.  83.  sec.  252,  253*  ed.  1821. 

Sharp,  clean  strokes  serve  to  represent  polished  surfaces  ;  roughs 
wavy,  crooked,  and  abrupt  strokes  and  dots  are  adapted  for  dull 
and  mieven  surfaces.  Ttiese  strokes  may  be  so  placed  aa  not  to 
cross  each  other,  in  which  case  they  are  usual  I  y  termed  a  single 
course  of  Lioes.  In  other  c^es  they  intersect  ond  form  varioui 
angles  according  to  the  peculiarities  of  the  surface  represented* 
One  course  of  such  shadings  conilucea  to  smoothness.  Two  or  more 
courses  represent,  by  their  crossings,  roughness  or  abniptnesi. 
One  course  of  lines,  cleanly  and  evenly  cut,  produces  (he  highest 
degree  of  smoothness,  poH*h,  and  glitter.  A  triple  course  of  wavy 
or  abrupt  strokes  produces,  on  tl;e  other  hand,  the  highest  degree 
of  roughness.  Between  thebe  two  extremes  lie  innumerablB  va- 
rieties of  handling  which  the  genius  of  the  artist  must  select  and 
armngc*  A  doubli*  course  of  lines  forming  squares  or  trellis-work, 
that  is,  cros&ing  each  other  perpendicularly^  present  a  harsher  and 
less  agreeable  elfect  to  the  eye  than  such  an  arrangeinent  of 
courses  as  will  form  whole  or  half  losenges.  This  latter  treatment 
is  pre  Furred  for  representing  soft  bodies,  and  is  more  or  less  de> 
parted  from  in  proportion  to  the  cnnifiarative  roughness  of  the  part 
delineated ;  it  is,  therefore,  a  treatment  seldom  introduced  for 
dra[H?ryi  but  is  successfully  employed  for  the  surface  of  the  human 
skin,  lo  which,  equally  by  painters  and  Engravers,  the  same  artistic 
•I'nonymes  are  applied,  mt.  the  dei^h,  the  naked,  or  the  carnations. 
On  the  subject  of  hatchings  M.  Bartiich  draws  a  comparison  be- 
tween the  works  of  Gerard  Edelinck  and  Scheltius  von  BoUwerl  to 
the  adviintage  of  the  latter,  who,  he  conceives,  should  rather  rank 
befure  than  after  Edebnck  as  far  as  regards  manual  dexterity  in 
hiindliug  the  graver,  and  who  haii  executed  some  plates  with  such 
lightneK«i  and  freedom  as  leave  nothing  to  be  dv-sirrd*  "^  But 
tbi^  freeduin,**  adds  Ihe  author,  *^  huA  its  origin  in  a  judicious 
direction,  imion,  and  ultimation  of  the  tines  ;  important  particular* 
VOL*  V, 


in  which  Edelinck  was  remarkably  deficient."  The  most  expert 
Engravers  have  committeil  errors  as  to  the  location  of  their  batch* 
iugs,  by  carrying  them  in  a  trellis- form  uwr  the  whule  plate.  And, 
perhiips,  the  greateitt  evil  resulting  to  the  Art  ha-i  t>een  the  unjust 
blame  attached  by  obxitimite  and  prejudiced  |h.'upk'  to  the  burin 
itself,  which  has  been  accused  of  producing,  even  in  the  most 
experienced  handi^i,  an  effect  of  stiffness.  To  the  surprising  works 
of  Edelinck  was  the  palm  of  excellence  fairly  ailjndged,  fi»rtftiiire  cor- 
rectness of  outline,  perfect  observation  cf  light  and  ahude,  and 
dean  execution  ;  ond  yet  some  stiffness  was  to  be  discovered,  a 
fault,  it  was  conceived,  not  uttributable  to  want  of  judgment  in  tha 
artist,  but  inseparable  from  the  us*  of  the  graYer.  This  apparent 
Mtiffiiess,  M,  Biirtsch  contends,  ha^  its  rise  solely  in  a  careless 
and  injudicious  arrangement  of  the  Htrukes  ;  in  in  over-anxiety  to 
produce  a  metallic  lunlre  through  the  exactness  of  their  |H»,ition  ; 
in  the  monotony  also  uf  their  effibct,  and  too  frii|Uent  repetition  of 
the  iam«  class  of  lines.    Bid,  p.  97.  sect.  264.  and  p.  94.  tect.  278, 

Note  (E.) 

The  lafne  handling  serves  to  engrave  watered  dama&k^  and  cither 
shining  rich  sdks,  especially  where  dark  floweni  are  thrown  up 
over  a  light  grouud  ;.  only  hens  the  hues  must  run  more  closely 
together^  and  the  intermediate  strokes  be  drawn  only  in  the  shadows 
in&tead  of  beiug  carried  thnmgh  to  the  light.  Examples  of  beau- 
tifully executed  velvet  are  to  be  found  lu  portraits  engraved  by 
Wille,  as  well  as  remarkable  specimens  of  flowered  damask.  M. 
Bart^h  quotes  also  Wille^s  Engraving  of  *'  Cleopatra"  after  Gaspar 
Netcher,  as  a  spbndid  imitation  of  white  satin,  so  also  is  his  *^  b^ 
9iruci%<^n  pahmel/f*  after  Q.  Terbtirg. 

Various  other  draperies  used  for  dress  are  likewise  worked  in  so 
many  different  patterns  of  Engraving  suited  to  each.  But  this  di- 
verjiity  does  not  su  much  consist  in  selecting  the  strokes  as  in  placmg 
them  more  ur  les«  apart ;  ur  as  in  expressing  accurately  and  suitably 
by  the  direction  of  them  the  shape  of  ihe  tights  aud  shadows  which 
they  serve  to  delineate.  Dra[)eries  light- coloured,  or  p«rfectly 
white,  should,  indeed,  be  reprc^nted  by  strokes  of  delicate  fineness, 
wliik  others  darker  or  quite  black  require  stronger  lines.  But  a 
di»titiction  is  also  to  be  made  betwee'n  thick  stuffit,  such  as  broad- 
cloth and  other  woollen  draperies*,  and  fiiufr  materials,  such  as  linen, 
taffeta,  and  other  silken  fabrics  of  thin  texture  ;  by  following  with 
the  burin  the  targe  round  folds  of  Ihe  former,  and  the  narrow  sharp 
plaits  of  the  latter,  rather  than  by  any  dilTerence  in  the  apphcation 
of  the  instrument. 

It  hence  appears  that  the  Engraver  who  works  according  to  rule, 
is  not  always  obliged  to  vary  his  haodliug  (Art.  15.)  with  every 
change  of  draperj',  but  that  in  tome  cases  the  form  of  the  lights 
and  shadows  in  hin  original  will  suffice,  with  judicious  management, 
to  give  his  work  an  air  of  truth  and  nature.  ''  But  it  is  evident," 
adds  M.  Bartsch,  **  that  no  expertness  in  the  artist  can  enable  him 
to  represent  with  the  burin  such  draperies  as  have  been  badly 
painted,  and  ore  imperfect  either  in  re»i>ecl  to  shading  or  outiine. 
Defect*  in  many  Engravings  are  unjimtly  charged  upon  the  Engraver, 
whose  only  fault,  perhaps,  is  a  too  faithful  copy  of  his  origiual/' 

If  a  dress  of  white  iituff'  and  one  of  white  linen  be  worked  with 
the  same  class  of  strokes,  yet  a  difference  between  the  two  textures 
will  be  readily  discoverable  by  the  characteristic  disposition  of  the 
fulds.  The  folds  of  woollen  cloth  are  few  and  large :  tho«e  of  linen, 
on  the  contrary,  are  numerous,  and  hang  almo«it  prjiendiculorly, 
(See  pAii4TiNQ,  last  note  to  Art.  264)  Fine  linen,  in  EngravingSp 
bears  a  near  resemblance  to  taffeta,  for  both  of  them  hang  in  small 
folds.  But  a  nearer  examination  will  show  the  folds  of  ta^eta  to  be 
sharp,  abrupt,  and  flowing ;  tho»e  of  lineu  rounder,  and  hanging  more 
peT|,>eiidicularly.  The  same  arrangement,  too,  of  lines  is  ada^ited  to 
satin  as  to  taffeta  and  linen  ;  yet  the  former  of  these  materials  (satin 
being  thicker  and  heavier  than  the  others)  is  readily  distinguishable 
by  hanging  in  fuller,  larger  fulds.  Satin,  too,  is  easily  di»cvrnibl« 
by  its  gloss,  which  can  be  imitated  only  by  a  Mrong  contrast  of 
light  with  darks.  Taffeta  exhibits  very  little  of  thin  appearance,  and 
linen  stilt  less.  For  specimens  of  judicious  handling,  in  represen- 
tations of  fine  white  linen,  we  are  referred  by  M.  Bartsch  to  a  boy 
holding  a  torch  in  Jacob  Scbmutier'a  Engraving  of  "  Theodosiu-s," 
after  Rubens  :  in  IVdlu's  "  l>evideu*o'*  and  "  Liseuse,**  both  after 
Gerard  Douw.  Wide,  he  observes,  has  been  less  hapfiy  in  his  re- 
presentation of  linen  in  his  *'  Ijm  Tricyttutf  Mi>Uandoi*t^^  after  F. 
Mieris.  The  strokes  for  the  linen  should  have  been  more  delicate, 
instead  of  the  handling  being  similar  to  that  of  the  other  draperici. 
See  Anftitutifi  Ac.  vol  i.  p.  SS.sec.  265 — 267# 

For  thick  and  rough  woollen  stu^,  waving  lines  may  be  used 
with  advanta}|e :  they  E»erve  for  a  groundwork,  and  furm  the  Er^t  and 
narrowest  aerie j*  of  stioke"* ;  and  are  afterwards  crossed  by  two 
series  of  other  strokes  cleanly  cut  and  wider  apart.  The  smaller 
ihe  waves  of  the  foundation  lines  01  groundwork,  Ihe  rougher  and 
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J  woolly  will  the  itulP  appear.  The  coal  of  WHIe^i  *<  Cmnmer 
BoUandoit^*  after  Metsu,  eaemplifies  in  perfection  tlui  kind  of 
handling.  For  carpets  and  other  wo?en  material  of  itill  greater 
xoughnew,  smaU  detached  itrokce  resembling  segments  of  circles 
are  substituted  for  the  waring  lines.  Their  effect  may  he  seen  in 
Wille't  adnurable  carpet  of  "  V  Ofnervateiar  ditiraii,*'  after  Mierii. 

Note(F.) 

BsBdU^  of       la  order  to  increase  this  effect  of  uneven  and  ron^h  ground,  small 

unytn  dots  are  introduced  with  the  graver  into  the  interstices  of  the  hatch- 

S'^*''^  iags.  They  must  be  placed  ouite  freely  and  irregularly,  and  fometimet 

are  even  attadied  to  the  bnes.    As  an  example  of  this  efibct,  IL 

Bartsch  refers  to  a  small  space  of  excellent  for^roond  in  the  Bn- 

SpcdBisai      giving  before  alluded  to,  (the  "  Theodosius*'  of  Jacob  Schmutser,} 

ftom^      and  complains  of  Woollett  and  some  of  his  followers  for  representing 

Schmiilatr     earth  by  a  peculiar  and  quite  different  method  which  be  allows  to 

aadWooUstt.  ^  piewing,  but  denies  to  be  natural    «  The  whole  handling,*' 

says  he,  <^  IS  too  broad.    The  strokes  employed  have  too  much  of  a 

serpentine  character,  and  the  whole  enfect  is  overlaboured  and 

fiweed.    See^  for  example,  WooUett*s  eeM)cated  Bngraving,  the 

'Death  of  Qeaeral  Wolfe,' as  well  as  Boat  of  his  other  works.** 


Trees  and 


Stony  eid>* 


The  stenu  and  leaves  of  tiees  and  plants  leqoire  also  free  touches, 
la  trees,  the  bark  of  the  trunk  has  great  similarity  with  the  nn- 
evenness  of  broken  ground,  oonseqaeuny  it  requires  nearly  the  same 
handling.  But  as  the  baric  is  hard,  and,  in  many  trees,  smooth, 
Hw  stioiea  most  be  finer,  and  proportiooably  ctoeer  than  for 
ground. 

When  stones  are  in  a  natural,  unhewn  stale,  and  necessarily  haw 
a  reogh  sorfkee,  they  are  engraved  in  the  same  manner  as  ground. 
For  warp  and  craggy  objects  the  strokee  onght  to  be  frequently 
ad  broken.    On 


INelaacee. 
Water. 


Ftnit  layer 
of  all  hatch- 
infttobe 
broad. 


1  the  contrary,  smooth  stones  must  be 
flxpressed  by  straight  Maesdeanly  and  evenly  cut  in  proportion  to 
tiM  degree  of  smoothness.  In  Architecture,  the  curved  lines  which 
diade  round  objects,  soeh  as  pillars,  ftc^  must  be  drawn  carefully 
in  good  perspective.  Sadi  must  tend  to  the  centre  of  the  vanieh- 
ing  Una  of  its  plane :  namely,  to  the  centre  of  the  picture 
whenever  the  niliar  or  other  cyhndrical  object  has  its  axis  paralM 
to  the  penpective  plane.  (Paimtimo,  Art  118, 119,  120.)  Upon 
entire  standing  eolumns  the  shading  should,  as  mudi  as  possible,  be 
eftctsd  by  perpendicular  strokes.  If  hailchhig  be  attempted,  it 
should  be  at  rignt  angles  to  the  first  series  of  Kms,  and  also  oroeh 
wider  and  thinner.  Architectural  work  should  never  be  Mack,  except 
in  representieg  old  and  ruinous  bvildinge.    New  and  handsome 


edifices  built  of  stone  or  white  marble,  reflect  light  and  colour  on 
all  sides,  and  cannot,  Uke  other  enbstaneea,  exhibit  dark  shades. 

Distant  otjects,  as  their  approach  the  horiaon,  mmil  be  handled 
very  tenderly.  Calm  and  still  waters  are  represented  by  strokes 
parallel  to  the  horison  interlined  with  finer  strokes,  and  having 
some  parts  untouched,  where  gleams  of  light  appear,  in  reflections 
from  the  watety  stufaee.  Objects  reflected  from  the  water,  which 
stand  at  a  small  distance  from  it,  or  on  its  banks,  are  expressed  ^ 
retouching  the  horixontal  strokes  more  or  lets  forcibly,  according  to 
the  nature  and  position  of  the  reflected  object.  Sometimes  these 
reflections  may  require  lines  even  perpendicular  to  the  horison.  To 
represent  agitated  waters,  such  as  waves  of  the  sea,  the  first  course 
of  strokes  should  follow  the  figure  of  each  wave,  and  may  be  inter- 
lined :  the  second  course,  or  cross  strokes,  ought  to  be  very  loxenge, 
t.  e.  ought  to  cross  the  other  at  a  very  acute  angle. 

Note  (G.) 
It  is  not  enough  that  shadows  and  reflected  lights  be  merely 
expressed  by  an  aitemation  of  broad  and  fine  strokes ;  or  by  hatch- 
ings  that  contain  one  or  more  courses  of  lines.  The  courses  them- 
selves must  also  be  so  drawn  as  to  show  at  once  the  reqaisite  degree 
of  roundness,  protrusion,  or  prominency  in  the  body  they  are  de- 
sig^ned  to  shade.  I  nail  hatchings,  the  first  layer  or  foundation  must 
be  of  broader  lines  than  the  rest,  firmly  drawn,  and  more  closely 
ranged:  the  second  rather  thinner,  and  further  apart ;  the  third 
still  more  delicate.  The  first,  being  employed  to  describe  the  coarse 
of  the  muscles  and  the  forms  of  bodies,  should  be  marked  the  most 
strongly  and  decidedly.  The  others  which  cross  it  are  added  only 
to  give  more  co/oirr  to  the  figures  or  bodies  in  question  :  the  first 
only  delineate ;  the  others  paint :  the  first  serve  for  determining 
the  form;  the  others  are  serviceable  in  imparting  the  due  effect  of 
chiaroscuro.  To  give  the  effect  of  distance,  the  detail  of  distant 
objects  must  have  less  distinctness  as  they  recede  from  the  eye : 
their  minute  parts  should  be  omitted :  their  larger  divisions  shaded 
indistinctly  and  in  maite$.  Or  again,  when  the  principal  course  of 
Knes,  in  marking  the  direction  of  the  muscles,  and  of  folds  in  dra- 

Kry,  are  drawn  more  faintly  as  they  approach  lights  and  reflexes ; 
it  deepened  and  made  to  swell  out  in  positive  shadows :  the  result 


will  be  both  wmmik  end  rickmen  of  eoionr.    Thie  gradoal  enlarge-    fi 
ment  of  lines  in  places  that  verge  gently  and  gmduall  j  into  shadow  Vi^ 
spares  the  necessity  for  a  second  or  sometiaws  « third  eriies,  wloch 
must  otherwise  have  been  wanted  tot  producing  the  requivad  effiset 
of  eolour,  hut  would  not  have  produced  it  so  agreeably. 

Bvehfu  in  his  Saiiatitra,  p.  lOB.  mentions  an  inganioaB  cxpe-  Cas 
dlent,  for  wldch  he  refers  to  the 'neatise  of  Du  Boaee  to  assist  tiM  fvd 
Bngraverin  determining  the  directioa  of  bn  batdiiiiga  acreedinf  ^ 
to  uie  form  of  any  engraved  ob|eet    Ha  saopoaaa  a  eqoara  ftaoM*  owi 
SQch  as  we  have  represented  m  plate  i.  ng.  7,  to  liave  eeveEal  bsie 
threads  or  wins  tightly  stretched  across  it,  parallel  to  cme  eide,  aad 
a  single  thread  so  placed  as  to  cross  the  othara  perpeadicularly 
about  the  middle,  and  to  show  the  ^tirection  of  aquare  hatrhings.  A 
model  of  the  otiect  to  be  engmved  is  then  placed  in  ^bm  son,  aad 
the  frame  is  held  between  the  sun  and  the  modal  in  aucih  a  poeitieB 
that  the  shadows  of  the  parallel  threads  may  fall  upon  iL    Ths 
shadows  take  a  direction  fmttecAy  conformable  to  tha  aurfiMO  of  the 
figure,  and  enable  the  artist  to  iidapt  his  linea  with  nnular  fiddity 
to  the  represeutation  of  a  similar  surfoee. 

To  convince  any  one  (Bartsch,  JnMhmg^  Sfc.  vol.  L  sec  SSI.  2"^ 
p.  95)  of  the  disagrceable  effect  oecasioBed  fay  a  dtpatima  fiesi  Ibii  Jjlf  ' 
rale,  let  sonne  Engraving,  the  work  of  the  Italiasi  aitiet  riiiMsi 
Ifarco  Pitteri,  ht  examined.  This  Kngraver*  in  tnsusy  lailji  slai 
a  respectable  one,  finished  aMst  of  his  yletea  by  snesss  tim» 
eomiB  of  lines  alone,  which  ran  paralM  finieB  the  to^  totlab 
of  the  point  over  almost  all  the  shades  and  ligMi ; 
ened  m  the  shadows  as  oeeesieB  reqntvea.  Uia  Iranalsif^i"  «l 
chiaroecuro  enabled  him  to  mark  eome  apparent  dialinctiua  bjiswa 
the  parts  of  his  picture  rspresented  retiring  and  other  pstfs  isfn* 
tented  ia  relief.  But  on  exaarination,  their  flaarldni^  wiB  hefaiai 
hi  most  cases  exceedingly  feeble  aad  ineHkient,  naeialy  ftem  Ihs 
liaee  which  contain  theai  having  a  eontrarr  dsra^ian  totbeiasisf 
the  engraved  object  Another  lemarfcabla  ol 
rale,  who  has  almost  totally  disregarded  canying  tha  t 
burin  ia  a  direction  eoofoimable  to  his  oatlina,iB  ant 
artist,  Clanda  Mellaa.  Meet  of  his  Bngrayiugs  a 
ttngle  coarse  of  parallel  haee  pessing  over  3m  y 
expressing  the  shadoers  by  being  nade  in  aome  parts  i 
broader,  aad  eensequentl  v  nearer  to  each  ottier.  A  bead  of  Chmk 
by  this  artist  is  exeei^  with  even  a  single  eeriea  of  Ofnel  Kan 
eoanaencing  at  the  tip  of  the  neee.  **  Wa  may  easily  iflsagine,'* 
nys  M.  BsStsch^  **  withoat  seeing  this  ptint^  tha  diea^iiiiebk,csa' 
strained  eflbct  of  thb  endless  eentinnity  of  eureea,  qnifaindcpeideBt 
of  the  several  given  forms  lo  be  lepeesented  by  tliam  :  not  to  ssce* 
tkm  the  flatness  of  tha  shadows,  the  napielerial  rrTmf4f  y.  sad 
the  nniversal  eoarasion  mseperune  from  esieh  a  omlesys  epos 
the  Art  of  Engraving."  Theeeveie  jnstieeof  thn  critictMnwesn 
not  prepered  to  dispute :  but  we  are  at  the  same  time  wickedly  in- 
clined to  suspect,  that  had  tiiese  offenders  been  of  tlie  German  cr 
even  of  the  Flemish  School,  M.  Bartsch  wonld  have  been  moR 
merciful  to  their  ingenious  eccentricities. 

If  the  first  and  second  course  of  lines  cross  cacb  other  in  soeb  Hiidiii 
a  manner  as  to  form  squares,  the  third  course  or  aeriee  riioakl  make  ^^^ 
with  one  of  them  a  losenge.    Or,  if  the  first  two  finrm  a  kseoge  ^Ss* 
the  third  should  make  a  square.    The  latter  method  of  handbs;  na^  k 
has  a  superior  effect,  and  is  consequently  prelieTred  to  the  fomKt. 
Lines  for  drapery  must  vary  according  to  the  ahape  of  the  foUs. 
The  first  course  must  here  l>e  used  (as  for  flesh)  to  delineate  fin 
form  and  direction  of  the  folds.    If  this  one  course  he  insuffidest 
to  characterise  them  property,  a  second  or  even  third  series  must  be 
emplojred ;  each  always  less  marked  than  the  coarse  which  pre^ 
cedied  it.    Lines  in  a  naked  or  other  figure  which  terminate  at  ngfat  oikri^ 
angles  with  its  outline  have  a  very  bad  effect ;  all  such  fines  shodd  ^^ 
take  a  sweeping  direction,  conformable  to  the  outline,  and  shodd  ^*^{ 
lose  themselves  in  it  softly  and  imperceptibly.     Respecting  distaat  ^^ 
objects,  M.  Bartsch  recommends  that  in  order  to  give  them  less 
distinctness,  all  lines  in  the  distance  should  be  delicate,  and  its  out- 
lines as  well  as  shading  less  defined.    Shadings  off  must  be  verj 
gradual :  objects,  in  proportion  as  they  tend  to  tha  h<niaon,  most 
have  finer  and  thinner  strokes :  fiie  smaller  portions  of  distance  lea 
and  less  marked ;  the  larger  portions  more  and  more  indistindlf, 
and  in  masses.    Harshness  is  to  be  avoided  generally  througbocit 
any  picture  by  due  attention  to  keeping  and  harmony.  (See  Pavt- 
mo,  p.  576.)      Much  depends  on  the  strength  of  the  lights. 
Where  strong  lights  appear,  the  shadows  are  more  marked  and 
bolder :  but  where  the  light  is  foeble  they  have  greater  softness. 
The  chief  difficulty,  therefore,  is  to  avoid  harahneas  in  strong  Ugfats, 
because  here  all  shadows  terminate  abrupdy. 

Note  (H.) 

See  the  remarkable  passage  in  that  most  ancient  relic  of  patri- 
archal literatiire,  the  Book  of  Job,  ch.  xix.  ver.  23,  24.  quoted  by 
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ETeWo,{Sc«//ylirfif,  p.20,)  wid  *f(er  him  hy  Stnitf^  (£«My  oh  Oriffim 

9/  En^nwimg,  p.  8.)  of  which  the  Imlter  gives  the  futlowitig  literel 

venion.     H'hi>  tha//  gi^  (at  orckiQ)  mm»^  thai  my  wr^rda  ihaU  b€ 

drtntm  (of  written;)  mko  thaii  five  ikaiim  m  ftecwl,  (ar  meroorial,) 

ikff  MhUl  be  deiineated  :  thai  with  a  pen  of  iron  amd  had  tkry  tkaii 

he  kmm  oui  in  the  r^ck  for  ever  f     B«ttvr  explained   by  Bishop 

■fefeoce  in  Patrick's  paraph  rase  :  Oh  that  my  protestatiouj  anil  appenli  might 

Uo  i^l^t  ''*'"^**"  **P^^  recofd,  regiitered  in  the  public  actii,  and  thit  rtiey  might 

ngrarlug.     ^  Rrra^eii  upon  a  plate  of  lead  with  an  inon  pen,  nay  cut  iDto  a  rock 

or  marble  pillar,  lo  conttoue  (o  all  |)Of»t«<rity  !     Of  this  p&sta|^  in 

Joh|  Kvetyn  obterveBt  that  it  "  comprehends  all   sorts  of  ancient 

writinif  or  EQ^aving,''  the  use  of  the  stylus  and  of  books,  the  twe 

of  plates  and  of  stone.     The  Septuagint  version  of  it  is  as  fot- 

lows :  Tit  ym»    Jv   Wn  y^i^mmt  ^  fn/tmrti  /»••!,    Ti0tmt  }l   mirit  h 

9a*.  To  this  we  add  another  quotation  from  a  much  later  Kcripturai 
authority,  haiah^  ch.  %xx.  ver.  8,  N£r»  «Jr  nmiUttt  y^«^#»  W*  vrv^Uu 
ravrm  j^ml  tif  f^tC^ttt  «n  irrstj  tU  nfti^af  MMi^ip  raurtt  x«j  '/«;  ij;  r»« 
aiZtm.  AoK^  ^0  urite  ii  before  tkem  in  a  tabtr,  ^e.  Here  the  word 
'Tt^/w,  which  we  translate  table,  meanji  faftel/a  tcripi&rM,  or  more 
littrally,  a  tablet  of  boxwood,  being  made  out  of  the  o-fr^iV,  wt  boi- 
treep  Tlvlh  seems  ss  fair  a  derivation  for  our  English  or  Saxoo 
word  Book  :  as  papyrus  for  paper ;  or  ai  fiiCktr  (another  name  for 
papyru%  t!ie  Egyptian  plant  or  reed  that  furnisbed  paper)  for  htlfe, 
Lther,  in  Lulin,  took  its  name  likewiife  from  the  maturial  used  for 
M  writinij  on ;   vtz.  the  inner  bark  (Itder)  of  trees.     Adams,  Rom.  Jni, 

^^^^  p.  506.  We  have  already  obserred  (see  Biotfraphtcui  and  Hw 
^^^^L  fori^^  iMvttton  for  Cowfucids,  p.  491.)  ujwn  the  custom,  pro- 
^^^B  bab^y  familiar  to  the  Chinese,  of  usiing  the  bark  of  trees  before  the 
^^^B  jnventton  of  paper:  and  have  alluded  to  mantiscri|)ts  of  the  kind 
^^^H  preserved  in  several  Libraries  of  Europe.  M.  KlEiproth^  in  bis 
^^V  Tahieaus  HittQriqueM,  4to.  1821,  dedicated  (0  M.  Huraboldr,  thus 
^^P  chronicles  the  acts  of  a  Chinese  conqueror  and  Emperor,  Thsin-  chi* 

P  hotian!;-ti,  whom  he  sty les/on^/mr  dt  ta  d^naMtte  Thnnqut  a  donni 

a/ti  Chine  ienomqu*tUeporte  dam  t accident .  Meat  tam  ceuea  tutter 
tvntre  ir»  grandt  qui  auraient  voutu  de  nouvrnti  morceler  f  empire^ 
et  qui  n'ottb/iaienf  nen  pour  retabiir  tt  nifitime  fi^odai  de*  Tcheou  en 
M'ttpptit/attl  jwr  /«  ancient  Hvret  et  tur  fhitioire.  Excedt  de$  repri* 
sentaiionM  imporlunet  et  r^piiieM,  qui  contenaient  de§  pasMiget  el 
dfs  principet  extraitt  de  cet  hvrei^  ii  comtntmda  de  brtder  tout  lea 
attaemt  ouvraget  hiMtoriquetj  et  prineipaiement  ceux  de  Confuciutt 
qui  avoit  vecu  envtron  300  ans  avmU  lui,  Ce§  ordrttfurent  exicuiit 
avee  ia  ptut  grunde  rigueur,  Ceit  cttte  me»ure  vio/enle  que  itM 
iettri*  Vhmtnt  n'ont  jamni*  pardxmmM  tL  tiUuMtre  fonduteur  de  la 
nouvefie  Monnrchie,  Cftte  exiemiicm  eat  ia  causr  i/e*t  vrat  de  tiiat 
incompfet  dan*  iequei  iet  notion*  kiat^ique*  Mur  i*anttqudt  CAinoite 
Houi  aont  parvenu  ft*  N^amnoina  etlea  n'ont  pat  eU  tout  «  fail 
perduet;  ear  dana  urn  payt  ou  fecriture  eat  si  r^ptmdue^  it  itait 
pretque  impoxtiUe  que  touiew  let  copiet  d'ouvragea  um'verteUemeni 
retpectit  putteni  etre  aneantiea,  turtout  i  un  ipoque  ou  la  matiere 
tur  laqueiie  on  icrivait  ^tait  tri*  durable.  Let  caracterrt  itatent  en 
effft  graviM  avfc  un  ttyM  tur  det  tabiettet  de  bambou^  ou  bten  dt  y 
^taieni  trudt  avfc  du  Virntif,  tTunt  couieur  fonvce,  Cependant  ti 
i*empereur  tie*  Thxinnfait  eatuger  une  perte  irreparable hujf  acteneet 
par  la  deMtruction  de*  livret  ancien* ;  aon  grand  ginirai  Moung' 
thiau  le*  en  a  atnpleinent  dedommageet  par  la  dccouverte  du  papier 
et  du  ptnceau,     Klaproth,  Tableaux  Mtatoriquei,  p.  35. 

A  y*;t  more  ancient  downfal  to  literature  by  removiOjif  the  roeani 
of  spreadini^  knowledge  thruugh  printed  signs,  mwst  have  taken 
place  at  the  destruction  of  Babylon.  Mr.  Hansard,  quoting  from 
Mr.  Maurice's  Euina  ef  Baby  Ion,  describes  the  subxctunce  used 
by  the  Chaldeans  to  preserTe  public  records  of  whatever  they  de- 
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sired  to  commemorate,  A  compoaitioo  was  prepared  of  clay  mixed 
with  reeds  and  formed  into  the  shape  of  bricks.  While  yet  in  their 
moist  state,  the  device  or  inscription  intended  to  W*  published,  was 
itainped  upon  tbcm  from  some  surface  (probably  of  wood)  with 
raised  chariLcters  engraved  on  it  for  tlie  purpose,  and  the  stamped 
matiriai  was  then  subject  to  induration  either  by  the  Sun  or  by 
fire»  The  corroborative  cviilence  of  Mr,  Mansard,  a  distinguished 
pintcr,  (  Tgpographia^  p.  G.)  is  extremely  valuable  as  to  the  mode  of 
sitamping  that  must  hare  been  used*  Of  this  substance  i|  irmt 
wXifhu  of  burnt  ^nc^^  formed  into  square  masses  and  imprewed  with 
mystic  characters,  the  walla  and  ]idaces  of  Babylon  were  for  the 
most  part  constructed,  Three  specimens  are  pfeserved  in  Trinity 
College,  Cambridge,  (one  of  them  a  cylindrical  fragment  covered 
with  characters  imprinted  in  longitudinal  lines,)  two  or  three  in 
the  British  Museum,  and  several  in  the  Library  at  the  India  Mouse. 
The  opinion  of  Pliny  in  his  chapter  of  inventions,  ( AW.  Hi*i,  lib. 
vii.  cap,  5G.)  Littfra*  sestpsu  Anngriaa  fuitac,  bears  a  v^ty  striking 
reference  to  the  Oriental  origin  of  languagi\  and  of  the  aill  of 
liuuau  iutereourse  by  signs  written,  engraved,  or  printed. 


Xoa  eif,  says   Paptllon,  whose  authority  aa  an  hoBcat  wilneu 
is  ummpeachable,   det  litre*   Chm^it  chex  M.   F^urtuoui  faini,  ' 
doni  la  groKwre  eat  admirable.     Let  Hmaona  du  caractere*  aomi 
ai  dHiiea  et  ai  netiea   que  neua  uurioma  peine  a  lea  graver  «mm»  «     mi     , 
proprement,     A  great  ackoowledgroent  from  the  best  ayhigtsphic  ormiorTo'f 
artist  of  his  day,    D^aUleurt  la  btauii  de  timpremonetla  blancArm^  Chinwe 
du  papier  aont  *i  parfmtr*^  que  je  a'm  encore  ru  hi  UUrf*  greicet  ^"K«*Ib«* 
III  aucune  tmpretuon   d" Europe  qi/i  miriic  de  leur  Stre  compurie. 
Tana  cea  itvrta  *ont  impriwe*  foncteremenl  avec  fencre  de  la  Ckinej 
(ear  dant  ce  paga4a  on  n*u*e  point  rmcrc  a  fhmle,)  letftmllett  ne 
tout  imprtmit  que  d'um  e^e,eHtorie  qu'ilt  *ttnt pliit  commt  noapeiiU 
agenda  de  pocke,  et  que  chacun  ilea  dtttfeuUleti  tont  doublea  ;  crpen* 
dant  le  papier  eat  ai  tnince  qu*on  o  peine  a  t*em  appercevotr,    V.  Tratti 
dela  Gravureen  Boit,  torn.  i.  ch.  vi.  p.  59.     He  assigns  also  the  Method  of 
thinnest  of  the  Chintt^e  pa[icr  au  the  reason  why  it  is  i»ever  wetted.  P''^n<taii:ia 
It  is,  indeed,  too  dilicjite  and  fragile  a  material  for  an  oidinary  ^^^^ 
printing-press;  but  from  the  circuraslance  of  not  being  siivd  with 
alunot  It  has  onl^-  to  be  brought  into  contact  with  the  luk  to  take 
an  immediate  impression.     The  block  (a  not  very  lldck  tablet  of 
jiear,  or  apple-tree,  m  other  hard  wtHid}  must  fir^t  be  firmly  fixed 
in  a  horiiontal  tiojiition.     Two  brushed,  one  of  a  &tiffef  kind,  (which 
may  be  helil  in  the  hand  and  used  at  tithrr  end,)  the  other  softer  and 
of  an  oblong  form,  mmt  be  provided.  Tbe  stitl  biu^b  is  dipped  in  the 
ink,  and  the  block  sufficiently  rnb bed  with  it  to  give  an  impieasian ; 
but  out  so  wetted  as  to  blot  and  slur  the  characters.     The  block  be- 
comes gradually  saturated,  and  in  a  Uate  to  print  three  ©r  four  !»heeta 
auccessivelir  withoufa  fresh  supply  of  ink.  But  notwithstanding  ihig 
advantai^  m  saving  time,  it  seems  incredible  that  one  man,  according 
to  Du  Halde,  can,  without  fatigue,  print  three tliousand  sheets  a  day. 
The  loRer  brush  is  apjilied  to  rub  I  he  paper  on  the  block  with  suf- 
ficient jire^sure  to  receive  the  impression.    Du  Halde,  Dttcnption  de 
C Empire  de  la  Chine,  torn,  ii.  p.  29^.     Mr,  Hansard,  in  his  Typogn* 
phta,  8vo.  London,  IS'i^,  gives  a  most  ingenious  fac-simile  of  Chinese 
priiktiug ;  it  is  executed  after  an  original  block,  from  which  prot>ablj 
a  mould  was  taken  for  casting  it  in  type-metal.  The  original,  which  »  Speclmfns  si 
five-sixths  of  an  inch  in  thiirknetis,  being  enf^ravedonboth  sides,  Mr,  **'e  Llbrarr 
Hansard  prefers  to  call  a  wooden  leaf     Tins  author  mentions  hav-  ^^  tbe  India 
ing  aeen  in  the  Library  at  the  [ndia  House,  *•  several  specimens  in     ******' 
varioui  stages  of  the  process:  some  having  the  paper  with  the  cha- 
racters traced,  ready  glued  to  the  board :  some  engraved  but  never 
printed  from  :  others  showing  signs,  like  the  original  he  h S3  had 
copied,  of  much  wear;  and  one  very  large  block  of  a  picture  in  out- 
line.    But  all  these  are  only  engraved  on  one  nide  and  have  a  dove- 
tail at  each  end  to  slide  into  larger  blocks,  by  which  Ihey  are  held 
firm  for  the  workman's  use.     Several  of  their  engraving  and  priot- 
irig  tools  are  also  in  the  same  Library,  and  confirm  tbe  account 
given  of  their  workmanship."     See  Cuutai  Macellaneoua  Diwi' 
*ionf  p,  589. 

Note  (K.) 

The  writings  of  Marco  Polo,  after  his  residence  for  eightrvn 
years  in  China,  resembled,  in  their  rect-ption  among  his  contempo- 
raries, the    travels   of    Bruce,  the  celebrated  explorer  of  Abys- 
pinia.      Marco   Folo,   says   Mr.  Ottley,  preferred  instnicting   hti  tii«<'biu^ 
Countr) men  in  matters  with  which  tbcy   were  not  hitherto   ac-  v«tl«'*  of 
quainted,  and  relating  wonders,  which,  until  corroborated  by  other  Mbtco  'W« 
testimony,  were  not   believed.      Hi§  book  for  a   long  lime   was  ^'Jf^'JiJer* 
considered   littlo    better   than  a   collection  of  fables  of  his    own  wrUer^ 
invention;  later  troveltcrs,  however,  confirmed  the  truth  of  some  of 
his  accounts  ;  but  that  which  most  of  all  established  his  veracity 
was  Ihe  publication  of  The  Travel*  of  the  Tltfo  Arab*  in  the  IXth  Cen^ 
tury,  who  at  that  very  remote  period  maintained  and  rec(»rded  their 
intercourse  with  the  Chinese.    A  French  translation  of  this  Arabian 
author  by  Eusebius  Renaudot,  a   learned  Jesuit  and   Orientalist, 
appeared  at  Paris  in   1718,  8vo.     Tlie  writer  of  this  narrative 
informs  us,  that  all  the  Chinese^  both  rich  and  poor,  learned  to  read 
and  write  ;  from  which  circiitnstftnce   Mr  Ottley  builds  a  very 
rational  presumption  that  Printin^^  was  even  then  common  in  China. 
Manuscripts  can  never  in  any  Countrj'  t»e  a  fctitficienfly  cheap  lile- 
rahire  to  be  available  for  the  [loor,  and  least  of  all  Chinese  manu- 
scripts.    See  TiraUoschi,  Staria  detla  /^tlerutura  Ital.   torn.  iy.    p. 
103.  and  Ottley 'S  Htttory  «/  Engratim/^  p.  50.  55.     Marco  Polo  is  PoloV 
not  altogether  silent  upon  Chinese  Printing,     He  dej»cril«s  tbe ''^''"'*"'**^ 
process  of  stamping  paper-money  in  the  city  of  Cambahi,  (Kh^u*  KJ^^^^ 
baJek,)  since  called  Pekin :  to  which  process  we  have  alluded  ie 
our  biography  of  Confucius,  p.  504,     it  is  manitfactnred.  says  hCf 
from   the  inner  rind  of  the  multierry-tree  made  into  a  pulp,  and 
reduced  with  size  into  tlie  form  of  paper.     It  is  quite  black,  and  is 
cut^  when  finisiied,  into  large  and  small  iquare  or  oblong  pieceii; 
according  to  the  intended  value.    Public  officers,  deputed  for  the 
5p2 
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NOTE&    ON    ENQRAVINO. 


IVotot  OB  parpoM,  write  find  their  names,  and  aflSz  each  one  his  mark ;  after 
Sngraving.  which  a  principal  eommissioner,  appointed  by  the  Cham,  imbratta  di 
^i^  V^  ^  einaprio  {emabro)  la  holla  coneetsa  glt^  t  Pimpronia  topra  la  monefa, 
«i  eke  ia  forma  della  holla  tmta  di  pimaprio,  vi  rimane  tmpresta, 
(Smears  with  cinnabar  the  seal  consigned  to  him,  and  imprints  ft 
upon  the  money,  so  that  the  fijpire  of  the  seal  colotired  in  cinnabar 
remains  impressed  upon  it.)  Navigaiioni  el  Fiaggi,  Raeeollo  di 
Ramusio,  tom.  ii.  fol.  29. 

We  have  ayren,  in  the  note  immediately  preceding  this,  a  descrip- 
tion of  the  Chinese  process  of  Printing,  compiled  from  Mendoxa,  the 
Jesuit  Ambassador  to  China  in  1584,  by  Du  Halde.  We  now  |ri?e 
frem  Breitkopf,  (Umprtmg  der  Holztehneide  kunaly  2  theil,  p.  160  j  as 
quoted  hy  Mr.  Singer  at  p.  83  of  his  Uislorg  of  Playing  Cardtf 
a  description  of  the  method  used  in  Oermany  by  the  early  Fotm* 
Ocrman  Mchneider^  or  Wood  Engraver.     ^  The  artist,"  sayi^  M.  Breitkopf^ 

iDethod  of  «  planed  a  plank  of  pear-tree  wood,  and  after  neatly  shaving 
wmd  "1  ^^Su  ^^^  polishing  it  with  a  piece  of  sharp  iron  or  glass  either  pasted 
tothttCbiocas  *°  inverted  copy  of  his  design  upon  the  wood,  or  if  he  were  an 
B-ethod.  adept  in  his  Art  rubbed  off  the  pencilling  of  the  original  upon 

the  plank.  In  the  former  case  the  drawing  was  entirely  de» 
stroyed,  since  he  must  cut  through  it  into  the  block;  in  the 
latter,  the  drawing  was  preserved,  and  it  remained  in  his  power  to 
correct  whatever  was  not  distinctly  expressed.  He  then  with  a 
small  sharp  instrument  cut  away  the  wood  on  each  side  of  all  the 
lines  in  the  design  before  him,  and  leaving  whatever  snace  was 
marked  with  colour,  chiselled  the  remaining  wood  away  with  other 
instruments.  His  labour  thus  completed,  all  the  lines  forming  the 
object  re|iresented  in  the  drawing  would  stand  out  in  relievo.  To 
make  impressions  of  his  work,  he  mixed  lamp-black  in  water  to  th« 
consistence  of  a  paste ;  or  used  the  common  black  ink,  still  some« 
times  employed  by  card-makers ;  poured  some  of  the  liquid  upon  a 
wooden  trencher  and  filled  a  long-haired  brush  with  it,  which  he 
passed  over  his  wooden  plank  or  block.  In  this  manner  he  covered 
the  prominent  lines  of  his  wood -cut  with  as  much  colour  as  was 
necssary  for  an  impression.  He  next  laid  wet  paper  upon  the 
eoloured  surface,  passed  over  it  a  smooth  broad  piece  of  wood,  or  a 
thick  horse-hair  brush  smoothed  with  oil,  and  continued  this  ope- 
ration to  and  fro,  until  he  perceived  that  all  the  lines  of  the  wood 
plank  were  imprinted  on  the  paper;  which  was  then  removed  from 
the  block,  and  hia  work  finished.*'  So  numerous  are  the  points  of 
resemblance  between  this  method  and  that  practised  by  the  Chi- 
nese that  it  seems  obvious,  almost  to  demonstration,  that  the  Art 
of  Engraving  and  Printing  from  wood  was  conveyed  to  Europe  from 
China.    See  Palmer^  History  of  FriHtrng,  p.  5. 

Note  (L.) 

The  earliest  mention  of  the  term  kartenmacher  (card-maker) 
in  Germany,  is  found  in  the  records  of  the  city  of  Augsburg,  which 
in  the  XVth  Century,  and  some  Centuries  earlier,  was  one  of  the 
great  depots  of  the  Venetian  merchants,  through  which,  by  land 
carriage,  they  furnished  the  Southern  parts  of  Germany  with  articles 
of  commerce   and  manufacture.     Buxheim,  at  no  great   distance 
from  Augsburg,  is  renowned  in  the  annals  of  xylographic  printing, 
Dlseov«nr  by  for  the  discovery  there,  by  Baron  Ueineken,  of  the  eariiest  Print 
a  S!il3i4?tat    ^^^^^  *  ^**e  of  which  at  present  any  certain   knowledge  exists, 
dated iun.      ^*  '«  *K®  wood-print  of  Saint  Christopher,  dated  1423.     It  is  pre- 
1483.  served  in  the  splendid  Library  of  Karl  Spencer  in  the  same  state  as 

when  Heineken  discovered  it,  pasted  in  the  inside  of  one  of  the 
covers  of  a  Latin  MS.  of  the  year  1417  :  within  the  other  cover  of 
the  same  MS.  is  pasted  likewise  another  wood-cut,  "  The  Annuncia- 
tion of  the  Virgin,"  but  without  a  date.  BotH  of  them  bear  less  resem- 
blance to  the  angular  stiflbess  of  the  German  School  than  to  the  Ita- 
lian style  of  Art,  and  though  in  both  of  them  the  explanatory  Latin 
inscriptions  are  in  the  German  or  black  character,  yet  that  Gothic 
character,  as  observed  by  the  Abb^  Lanzi,  (Sioria  Fitioricaj  tom.  i. 
p.  72.)  prevailed  in  Italy  for  inscriptions  on  Pictures  till  towards  the 
close  of  the  XVth  Century.  Neither  of  these  Prints  appears  to  have 
received  the  impression  by  the  stroke  of  a  soft  brush  on  the  back  of 
the  paper,  according  to  the  ancient  method  described  by  Breitkopf. 
Both,  as  Mr  Ottley  observes,  are  printed  with  a  prett  upon  a  paper 
rather  thick  than  otherwise,  with  black  oil-colour,  or  what  is  com- 
monly termed  printing  ink.  It  seems  to  us  to  combine  the  labours 
of  an  artist  from  Italy  with  those  of  a  German  pressman. 

Note  CM.) 
Same  kind  of 

loBtnimcnt,  Mr.  Savage,  in  his  Practical  Hint*  on  Decorative  Printing,  oh- 
usldta  ■*'^*^  *'"*y  ^^  *^®  roller  used  by  Chinese  artists,  that  it  was  one  of 

Europe  as  In  J.*^®  "***'*  ancient  modes  in  Europe  of  taking  impressions  ;  and  in- 
Clilna  for  forms  us  that  a  hand-roller  is  sometimes  used  at  this  day  by  our 
printing  from  Engravers  on  wood  to  obtain  good  proofs  from  their  blocks. 
wood.  The  simplicity  of  the  method  by  a  hand-roller  would  facilitate 


taking  impntsioni  in  the  private  naoner  in  wbich  fhm  Ait,  id  ihi 
first,  was  anonymously  practised  by  European  csmftamen.    Thei*  tm 
wouid  be  no  noise  to  exote  curiosity,  nor  any  cumbrooa  madunciy  ^^ 
to  be  concealed  from  the  public  gase :  of  which  Guttcnborg,  ai  w« 
know,  was  extremely  lealous.    The  probahility  is,  that  the  hand- 
roUer  suggested  the  idea  of  the  rolling  pareae  for  tsddng  impictnoni 
firom  mrtal  plates. 

On  the  subject  of  ink,  Mr.  Savage  eonsiden  that  tha  oil-oolom,  ji,  ^ 
or  pinter*s  ink,  used  for  imprsssions  has  firequently  been  injurious,  piiad 
and  more  especially  to  works  printed  in  different  shades  or  eohmis 
after  the  method  called  chiaroseuro.  He  looks  upon  the  oil  as  not 
only  producing  changes  in  the  colour  used,  but  sdso  stains  in  the 
paper,  by  separating  itself  from  the  colouring  msitter.  He  gives 
(at  page  100  of  his  book  above  mentioned}  a  leo^t  for  bbck 
printing-ink  as  follows: 

Oanccs. 

Balsam  eapivi •..••     9 

Best  lamp-black •••     3 

Prussian  blue li 

Indian  red i 

Turpentine  soap  dried 3 

"  ground  on  a  marble  or  stone  slab  with  a  muller  to  an  impalpsih 
fineness."  Instead  of  the  lamp-black,  Pruaaian  blue,  and  laima 
red,  other  colours  may  be  tried,  and  inapreaaions  obtsised  sf 
coloured  works  in  chiaroscuro^  which,  Mr.  Sawage  "'•'■!«^«^  sil 
not  exhibit  the  defects  of  common  printing-ink. 

Ink  appears  an  ancient  Roman  invention,  a  paimt,  (See  IsK,  Qsms 
in  the  Mitcellaneous  Divition,)     Mr.   Ottley   observes,  thsi  soafiai 
proper  black  ink  for  printing  made  its  ^ipearanee  inGcnDaay^'^ 
simultaneously  with  the  introduction  of  the  Press ;  and  the  fint  EjS 
Bible  that  issued  from  the  Press  of  Guttenburg  at  Menta,  soonsfisr 
1450,  is  printed  with  ink,  which  in  blackness  and  eonsislency  hss 
never  been  stupassed.    Hislorg  of  Engravim^,  p.  92.     Mr.  0.  sp> 
pears  to  infer  that  the  Italian  style  of  the  Buxheim  Prints  of  U23, 
mentioned  in  a  former  note,  which  are  printed  with  black  priatiBg 
and  in  a  press,  might  claim  for  the  Press  also  a  Venetian  origin. 

Note(N.) 

The  date  of  this  dedication  must,  of  coarse^  be  limited  to  tin 
period  during  which  Honorius  IV.  held  the  Plapal  chair :  namely,  be- 
tween April  2,  1285,  when  he  was  elected,  to  April  3, 1287,  wbea  hs 
died.  The  Baron  Heineken  joined  the  Parisian  dilettanti  of  his  tixns 
in  endeavourinf^  to  laugh  to  scorn  Papillon's  sentimental  story  of  tbe 
Cunio :  but  Heineken,  though  he  bears  testimony  to  the  upright 
character  of  Papillon,  and  expresses  his  confidence  that  he  did  ast 
invent  the  story,  is  himself  severely  observed  upon  by  De  Morr,  is 
guilty  of  pal  pable  misrepresentation .  Je  me  sftu'  pat  pom^wei  M.  de 
Heineken  cite  *i  fauttement  ce  trail  ti  curieur  el  remarqwAle,  Til- 
ludiog  to  Papillon's  narrative.)  j4u  lieu  d^Honore  it  mit  VHai*, 
11  dit  que  M.  Papillon  (toil  alors  14  ant,  nuns  il  em  avdt  au  m^ins 
21,  ^tant  n^  Pan  1698.  Murr,  Bibliotkeque  de  Pemture,  ^-c,  12nJ0. 
Frankfort,  1770.  Heineken  likewise  asserts  that  no  Count  Alberico 
Cunio  existed  in  the  time  of  Pope  Honorius  IV. :  but  the  Abb^  j^m 
Zani  {Muleriah,  ^c.  p.  233.)  quotes  Tonduzzi'a  History  of  Fanza^  !«■«» 
printed  in[1675,  which  records,  from  a.  d.  1 149  to  a.  d.  1285  inclo-  !®I3 
sive,  many  interesting  particulars  of  the'Cunio  fiimily,  and  of  suctes-  *^"*^ 
sive  Counts,  Guido,*,Bernar(lino,  and  Alberico.  The  character,  too,«e 
must  here  add,  of  Honorius  IV.  was  that  of  a  cultivator  of  Litrrature, 
and  peculiarly  favourable  to  the  tasteful  pursuits  of  his  yoiuig  re- 
latives. He  IS  thus  described  in  vol.  i.  p.  306,  of  UArt  de  xtrifer 
let  Dafet,  fol.  Paris,  1783:  Honorivt  IF.  aimoit  les  leltret,  rt  pro- 
jetta,  pour  let  faire  revivre,  de$  itablitsememtt  que  ia  hrt^veti  de 
son  Pontifcaty  et  let  conjoncluret  ou  il  te  Inmva^  ne  lui  permtrent 
point  d'ex^cuter. 

The  following  is  the  translation  given  by  Mr.  Ottley  (Hisl.  o  '."^P 
Engraving,  p.  13.)  of  Papillon*!  French  version  of  the  dedicatory  "** 
inscription  at  the  beginning  of  the  Work.  <*  The  heroic  actions, 
represented  in  figures,  of  the  great  and  magnanimous  Macedonian 
King,  the  bold  and  valiant  Alexander  ;  dedicated,  presented,  and 
humbly  offered  to  the  most  holy  Father  Pope  Honoriua  IV^  ths 
glory  and  support  of  the  Church,  and  to  our  illustrious  and  gene- 
rous father  and  mother,  by  us  Alessandro  Alberico  Cunio  and 
Isabella  Cunio,  twin  brother  aud  sister :  first  reduced,  imagined, 
and  attempted  to  be  executed  in  relief,  with  a  small  knife,  on  blocks 
of  wood,  made  even  and  polished  by  this  learned  and  dear  sister  * 
continued  and  finished  by  us  together,  at  Ravenna,  from  the  eirht 
Pictures  of  our  invention,  painted  six  times  larger  than  here  repre- 
sented ;  engraved, explained  bv  verses,  and  thus  marked  upon  the 
paper,  to  perpetuate  the  number  of  them,  and  to  enable  us  to 
present  them  to  our  relations  and  friends  in  testimony  of  gratitude, 
friendship,  and  affection.  All  this  was  doue  and  finished  by  ns 
when  only  sixteen  years  of  age."    The  originalinscription  is  st^te 


ENGRAVING. 


I 


by  Papillan  to  hftve  b«€ii  in  Latin  or  ancient  Gothic-Itaiian  :  an  in- 
tei tial  evid«Jic<^  of  which  fact  t»,  m  Mr.  Ottley  wbaenfet,  the  craniiied 
atvle  of  P»pillon*8|  or  rather  M.  Gredet*!,  French  trannlatioo.     It 

{proves  ttsftf  to  have  titen  '*  doue  iuto  French*'  bond  Jy/e^  and 
iterally*  from  &  Latin  origin aL  (V.  Papillon,  Traift  de  ia  Gravure 
en  fiyif,  torn  L  p.  84.)  Sir.  O,  aUo  rvmarki,  that  althuugh  the 
ichii1ar«hip  of  FapiUon  mij^ht  be  iiiHufficient  fur  deciphfring  thii 
mncient  dtnlicatign  without  assiiitancej  he  muit  at  least  have  been 
able  to  make  out  the  propr  names,  Alexander,  P*Jpv  Honoriut  IV. 
anil  thoie  of  the  two  Cunioi.  Then  ma  to  his  coxniHJIency  oq 
aTtistic  pointf,  it  cannot  be  disputed.  He  mention*  a  mtmorjindum, 
written  probaWy  by  one  of  the  Cunios,  (fur  the  copy  in  question 
i^ai  preterved  in  their  farailjj)  on  the  margifi  beneath  one  t»f  the 
^ints  to  thii  effect :  *'  The  tfrouttft  of  ih^umotlfn  biovkt  mutt  he  hf>t- 
iomrd  tietprr,  thai  ihe  paper  mitif  nat  touch  li  <tnif  more^  lo  at  to  be 
gmrareitf  in  receiving  the  tmpretnaH*'  He  »ay*  (he  biucks  appear  to 
havtt  been  printed  by  meant  of  the  preiuure  or  fhction  uf  the  hand, 
with  a  light  tint  of  indigo  in  distemper,  and  deicnbei  the  )mpre»- 
•ioms  to  be  granubut,  a«  if  the  paper  had  been  applied  to  the 
engraved  block  without  beinj^  first  tlatiifyed.  This  ia,  »ays  Mr-  O., 
exjictly  a  circumstance  unual  with  very  early  wood  prints*  They 
were  printed  without  any  mixture  of  oil  in  the  cobur  tt^d  for  the 
purpose  :  and  there  ia  good  reason  to  presume ,  from  the  shining 
appearance  of  the  backi  of  old  Wood  Engravings  of  thin  kind  taken 
off  by  friction,  that  the  paper  was  commonly  uited  dry.  Wet  paper 
would  not  have  withstood  the  friction  which  appears  to  have  beea 
applied. 

The  fat©  of  theM  amiable  Iwitii  was  untimely :  the  yonthj 
trained  to  war,  fa  chief  employment  of  Italian  gentlemen  in  those 
days,)  followed  hts  fiither,  the  Count  Cimio,  in  one  of  the  exfieditions 
whkh  then  lo  frequently  embroiled  the  petty  States  of  ]taly.  It 
was  after  nig^aliain^  himself  so  as  to  be  knighted  in  the  Beld,  fir 
Eis  courage  and  conduct,  and  during  the  Bubieqfient  interval  of  his 
being  urdered  to  Ravenna  for  the  cure  of  his  wound s^  that  he  began 
^  compose  and  engrave  with  his  sister  the  Work  in  qui'stion.  They 
continued  afterwards  (o  employ  together  the  few  seaiiiona  of  respite 
from  Civil  warfare  in  this  peaceful  occupalioD  :  but  in  a  fourth  cam- 
paign with  his  father,  the  brave  young  cavalier  fell  covered  with 
wounds,  and  the  affectionate  Isabella,  broken-hearted  by  his  loss, 
died  not  long  afler.  It  is  to  be  regretted  that  Papilbn  lost  sight  of 
this  curious  Work  upon  the  death  of  his  Swiss  acquaintance.  The 
Lihrary  of  the  Vatican  is  said  to  have  been  searched,  but  hitherto 
iu  vain,  for  a  supposed  presentation  copy  to  Pope  Honorius  IV» 

Zani,  in  the  passage  of  his  Work  above  alluded  to,  observes  of 
the  notices  which  he  was  so  fortunate  as  to  collect  from  Tonducci'a 
Hi*/ory  &/  Fttemxa^  that  although  no  mention  is  expressly  made 
resfiecting  the  two  twins  of  the  familv  of  Gunio,  nevertheless  there 
is  great  probability  that  a  Count  Alberico  Cunio  (spoken  of  as  a 
celebrated  character  in  the  same  year  when  Honorius  IV.  was 
«lected  Pope)  was  the  father  of  Alessandco  Alberico  and  Isabella. 

Note  (O  ) 

The  first- mentioned  of  these  compound  or  mixed  modes  of 
blockwork  was  one  of  the  earlieMt,  and  was  practised  by  the  karten* 
macherf  and  by  the  manufacturers  of  movable  allar-pieces  called 
oncome  by  the  Italians.  Tlic  wo«l  i»  conjectured  to  be  a  corruption 
from  tUaiff  icon,  an  image.  Jansen  adopts  the  opinion  of  Breitkopf, 
that  the  kartenmarhcr  were  subsequent  to  the  ilhiminists.  Through- 
out ancient  Christendom  the  use  of  these  sacred  djptics  was  very 
l^eneral.  The  oldcstt  Print  ex! ant  with  a  date,  called  the  Biixheim 
Print,  of  wliich  we  h.ive  already  spoken,  (see  note  (L.)  abovej 
was  coloured  in  this  manner,  as  likewise  its  companion,  "  The  An> 
niinciation/*  Both,  it  is  probable,  were  originally  designed  to  fold 
ttp  in  a  portable  form  fj^cing  each  otheri  to  be  opened  on  occasions 
of  devotion,  and  when  the  Mass  was  to  be  celebrated.  Probably 
many  more  of  these  (not  treasures  of  Art,  but  rather)  biblical  relics 
remain  \^i  andiicovered  in  the  Religious  Houses  of  Germany* 
Eiccellei!  rac-similea  of  the  two  Buxheim  Prints,  and  of  another 
conitidered  tlill  older,  representing  St,  Bridget^  are  given  in  Mr. 
Ottley*s  Hittorif  of  Engraving,  The  colourings  or  tinting,  however, 
iji  purposely  omitted,  in  order  to  show  with  more  distinctness  the 
lines  of  the  Engraving.  Tlie  colouring  of  the  original  St.  Bridget 
is  not  laid  on  l»y  means  of  istencil^t  but  by  the  hand,  ( H\^tor^  of 
Engravim^,  P-  ^8.  note,)  Both  the  original  St.  Christopher  and 
the  *' Annunciation'*  are  stencilled,  and  both  with  the  same 
colours,  and  both  appear  to  have  been  printed  on  the  same  paper, 
(p.  91.)  Laiizi  describes  the  uses  to  which  these  sacred  PictureS| 
dyptica^  or  movable  altar-pieces  (che  in  pt^  parn  ^Itafia  n  nomu 
muvan(>  antHtne)  were  applied,  and  thus  quotes  from  Buonarotti : 
t7fo  anttchiMMinto  de  Cnttiattftifno  ft*  tenere  topra  fffi  a/tan  net 
tacrifido  deita  metm  i  dittici  d^argenia  o  di  avorioj  chty  Jinita  ia 


aacra  fumiome  n  rnpicffavanap  came  UH  lihre^  e  ti  ree^oimno  a/frore-  Wood  cuts, 
Hiienneti  /a  tteuMttfjura  ancht^  introdotte  k  tavoJe  ptm  grandly  cAc  '^■^^v^^^ 
EimUmente  erano  due  ed  amovt^t/i ;  e  guetfa  utantu  dt  cut  poche 
rrttquie  ho  vedttte  tn  Itftiia^  «<  i  contervaiu  /u/tffamenle  nttia  chteaa 
Greca,  Finntmente  a  poctt  a  poco  ii  cominao  n  dipmytre  in  una 
waia  tavoh  vnita*  (V,  Sloriu  PttlQric*»^  vol.  i.  p»  7'L  note.)  The 
ancone  are  particularly  specified  in  the  Vm^iiaa  decree  of  1441. 
(See  rotirth  note  to  Art,  25.) 

No*e(PJ 

The  phrase  printlag  in  cAiarosciirtP,  or  in  cameo,  hai  t«e«ti  ex-  PitJgreisof 
clusively  applied  to  this  compound  process  of  Engraving,  although  E«(n"*Tlnglo 
it  must  be  evident  that  all  engraved  works^  except  mere  oullinea,  ^  "^««c'^»* 
imply  the  knowledge  and  practice  of  chiaroscuro.  *^  It  is  supposed 
that  at  first  only  two  blocks  were  used  \  one  to  give  the  outline  and 
the  shaded  parts,  and  the  other  the  coloured  ground  out  of  which 
the  ti>:hts  were  cut,  to  imitate  their  being  put  m  with  white  ;  and 
this  effect  was  produced  by  impressions  on  white  paper.  In  a  very 
few  years  the  process  was  carried  further,  so  as  to  imitate  drawinji^ 
in  diioroscuro,  and  with  such  success  as  to  induce  some  of  the 
gTeate«t  artiitts  lo  encourage  it  by  their  assistance  in  drawing  the 
subjects  on  the  blocks.  These  earl)'  producti(»ns  wtre  couBnid  (o 
three  or  four  blocks  printed  with  different  gradations  of  shade 
of  the  same  colour  which  produced  the  ef!ect  of  what  is  termed 
chiaroicuro.  Their  general  colours  were  dull  ochry  yellow  or 
brown ;  sometimes  they  used  a  grey  ink  ;  sometimes  a  reddish 
colour  I  sometimes  dull  blue  or  purple;  and  (hey  occasionally  varied 
the  colour  of  one  block ;  so  that  we  meet  wirh  the  same  subject 
printed  in  a  variety  of  waj*s,  and  producing  different  effects.  In 
many  instances  Ihey  did  not  engrave  an  outline,  but  produced  their 
imitation  of  drawing  by  grmiations  of  tints,  the  termination  of  the 
tint  being  the  termination  of  the  subject  ,*  while  different  depths 
produced  the  draperies  and  shaded  parts.*'  (Savage,  PraeiiaU 
Hmlt.)  The  same  distinction  is  made  by  Bartsch,  {Anteitung^  Sfc. 
th.  L  sec,  lis — 120.)  between  1.  the  process  by  meanv  of  two 
blocks  for  imitating  drawings  on  coloured  papT  touched  up  with 
white  ;  and  2.  the  imitation  of  drawings  in  bistre  or  such  as  contain^ 
three,  four,  or  even  five  tints  laid  on  in  Hat  masses.  To  this  second 
style,  requiring  at  least  three  and  frequently  four  separate  blocki, 
he  gives  the  name  grau  m  ffraa,  [grey  upn  grey,)  or  eamffyeuXf 
becauBi:  intended  to  imitate  Paiotinga  known  by  that  name.  For  a 
further  account  of  these  proceisscH,  see  Papillon^  Traifc  de  h  Gravutt 
en  Bois^  torn  L  ch.  ii.  tii.  and  iv.  "To  these  methods  Mr.  Savage  add^ 
in  the  W'ork  just  quoted,  a  further  attempt  in  which  he  has  succeeded 
but  indifferently  to  imitate  coloured  drawings.  He  introduce! 
various  specimens  from  Paintings  and  Drawings  by  Callcott,Nea!e, 
Craig,  Varley,  and  Brooke,  some  in  a  suite  of  seven  blocks,  one  of 
thirteen^  one  of  fourteen,  and  one  (a  sad  faituie  !)  of  no  les»i  Ihaa 
twenty-nine  blocks. 

Note  (Q.) 

The  card-makers,  acconling  to  ,\dam  Barfscb,  were  the  original  Card-makera 
cutters  in  wood,  (/orwijcAnrit/cr,)  but  probably  only  became  a  dis-  *^*  esrliest 
tinct  Corporate  Body  in  Germany  afler  they  had  laid  aside  the  *)^08''*Pt**T"»* 
manufacture  of  cards,  and  were  solely  employed  in  engraving 
Pictures,  This  epoch,  however,  is  not  oscert at ned.  We  only  know 
that  they  assumed  the  name  o^  fiintuchnrider  about  a,ik  1449. 
In  proportion  as  printingn/lEces  in  the  XVth  Century  became 
mora  numerous,  and  the  demand  for  books  increat»ed,  (which,  ia 
imitation  of  the  MSS.  of  that  period  were  crowded  with  Prints  und 
pictorial  illustrations,)  the  number  of  craftsmen  ia  this  profession 
multiplied  ;  and,  as  happens  with  a  multitude  of  professors  in  any 
Art  or  Science,  divided  their  labours,  each  taking  a  peculiar  depart* 
merit.  Hence  arose  numerous  distinct  branches,  more  particularly 
in  Nuremhurg  and  Augsburg,  between  the  3'earB  14&9  and  148q* 
But  the  fitrmschnnd/'ri  separated  themselves  into  a  higher  class  as 
soon  a«  their  connection  with  the  profession  of  Painting  raised  their 
Art  b«yond  a  mere  mechanical  trade. 

It  has  been  a  question  whence  the  grotesque  Bgures  on  modern 
court  cards  could  have  been  derived.  They  bear  no  dictant  resem 
blance  to  some  of  the  representations  of  the  human  figure  among 
the  Chinese,  and  it  will  b«  seen  that  their  modem  cards  are  charged 
with  similar  designs^  but  we  have  no  certain  clue  to  guide  us  in 
ascerttiining  whether  ours  were  thence  derived.  (\^  KNoiiAviNa, 
pU  i.)  The  figures  in  Mexican  hieroglyphic  Paintings  also  al&rd 
objects  very  resemblant  to  those  on  our  court  cards,  but  there  is 
not  any  reason  for  supposing  that  wilh  them  they  have  any  con- 
nection. Perhaps  we  otight  to  seek  no  further  than  the  rude  cute 
of  the  XlVlh  and  XVth  Centuries,  many  of  which  are  as  remote 
from  being  correct  imitations  of  humanity,  as  are  the  similar  objects 
depicted  on  the  figured  cards  of  the  present  time.    Singei^s  Hiti, 
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KotMOK  ^/  /^yMf  CsrcCt,  4to.  p.  815.  Hdntken  proret  tbcmuofoehm 
SnfTsHnf .  M  jplayiug  card*  in  Qtannmnj  to  have  ezbtcd  at  early  as  a.  o.  1376» 
Baxttch  gives  a  long  list  of  the  difinent  divisions  of  labour 
resulting  from  the  inoMsed  quantity  of  work,  and  the  eonseqnentlj 
increas^  number  of  woikmen.  He  mentions  the  AorlmsMeAer, 
(card-makers,)  kmrtetumakltr^  (caid-painters,)  Meflmmkier,  Qettei^ 
painters,)  hritfdnKker^  (letter-printeie,)  Jkmuek^tider,  (Uoefc- 
cutters,)  modeitchmeideTf  (model  carvers,)  mtodiMlm,  (moddlers,) 
patroniMten,  (stencil  or  pattem4DakerSy)  $ekackieimaAUr,  (boz-paint- 
ers,)  iUmminisiemt  (illuminiits,^  end  tclimmaMler^  (gilders.)  He  then 
proeeeds  to  a  bnsf  hiilorj  of  each  department.  The  old  letter- 
jMtinters  and  pattern-makers  still  continned  their  occupation,  and 
Live  existed  to  the  preeent  day  through  various  stages  of  im|»ove* 
ment.  The  model  carvers  went  over  to  the  manufactories  of  printed 
eottons  and  linens;  and  the  iUmmmuten  and  teXinwmUer  to  the 
Bngravers  en  copper,  in  whose  eervice  they  are  still  partly  engaged. 
But  the  blockfCuttcrs,  ot/brwuekm*ider,  separated  theeuelvee  entirely 
Into  a  distinct  Body,  continuing  gradually  to  improve  their  Art,  as 
it  mora  and  more  became  connected  with  Painting  and  Dssign. 
AiUmtumff  8f€.  th.  i.  sec.  594. 

Note(R.) 

To  instruct  those  who  could  not  afford  BfS.  copies  of  the  Scrip- 
turee  or  of  religious  books,  which  were  sometimes  expensively  and 
magoificently  Uluminated,  and  which,  even  when  cheapest,  were  too 
COsUy  for  the  common  People,  a  small  folio,  entitled  Huioritt  weieris 
BIblla  Taiu    H  Novi  Ttttamemii  tern  Bihiia  Pmuf^Mm,  was  published.     Copies  of 
P**^""*"  it  have  long  been  among  the  literary  rarities  of  our  times.    The 

JBibiiotkeea  Speiteerkma  of  Dr.  Dibdin  may  be  referred  to  as'  pecu- 
liarly rich  in  treasurss  of  this  kind.  Mr.  Ottley,  whose  Hiiiory  o/ 
Engraving  contains  much  curious  matter  coooerning  the  Bibiia 
Pnmperumj  describes  it  as  a  small  folio  of  forty  leaves,  printed  on 
one  side  of  the  paper  only,  by  means  of  friction,  from  the  same 
number  of  blocks  of  wooti,  or,  more  probably,  from  twenty  blocks, 
in  which  case  each  block  woiUd  contain  two  engraved  pages.  The 
blank  sides  of  the  paper  were  then  pasted  together,  so  as  out  of 
•very  two  to  form  one  leaf^  with  the  appearance  of  being  printed  on 
both  sides:  in  which  respect,  observes  Mr.  O.,  as  well  as  in  its 
brown  tut,  apparently  unmixed  with  oil,  it  resembles  most  of  the 
early  block  books,  (p.  112.)  Each  Print  or  page  being  from  94 
inches  to  lOJ  inches  in  height,  by  about  7^  indies  in  breadth,  fur- 
Bishes  three  subjects  from  Scripture  history,  disposed  in  compart- 
ments side  by  side,  across  the  middle  of  Uie  page.  The  space 
above  the  central  subject  is  occupied  by  two  halt- length  figures  of 
prophets,  patriarchs,  or  holy  men.  The  sp>aee  below  is  similarly 
occupied,  and  the  remainder  of  the  page  at  its  four  corners  is  taken 
up  by  rhythmical  and  other  iascriptions  in  Latin,  explanatory  of  the 
events  and  persons  represented.  These  pictorial  re|>resentatious  are 
coloured  in  a  rude  manner,  unworthy,  in  many  instances,  uf  the 
En^aving.  The  Work  passed  through  several  editions,  which 
Heineken  is  very  careful  to  particularise,  as  did  also  the  Fition  of 
Si.  John,  published  in  a  similar  manner  about  the  same  time.  This 
Bibiia  Pauperum,  or  Poor  Man's  Bible,  excited  in  those  days  no 
peculiar  interest  beyond  its  bein^  thought  a  cheap  comi)endium  of 
religious  knowledge^  Modern  estimation,  however,  entitles  it  to  the 
name  of  Bibiia  divitum,  Mr.  Hansard  (at  p.  36  of  his  Typogra- 
phia)  thus  states  the  prices  that  have  been  given  in  the  XVIIIth 
and  XlXth  Centuries  for  the  Poor  Man's  Bible  of  the  XV th : 

£.    «.  d. 

1753  at  the  sale  of  M.  de  Bose,  1000  livres,  43  15  0 

1769 M.  Gaignat,    B30  livres,  36     6  0 

1791    M.Paris 51     0  0 

1813 M.  Willett 257    0  0 

1818orl819....  Duke  of  Marlborough  . .  52  10  0 

Note  (S.) 

That  great  step  (says  Mr.  Hansard,  quoting  from  Home*s  /n- 
Iroduction  to  Bibitography)  towards  perfecting  the  Art  of  Printing, 
namely,  the  invention  of  fusil  types,  appears  pretty  well  ascertained 
UsSr        ^  ^^^^  ^*^"  ^°  ^^®  y^^*^  \'ib^,  '  Twenty- five  of  the  leaves  of  the 
Invention  of  Spfculum  Humantg  Sa/vationi*  were  printed  before  that  invention; 
fUsU  types,     and  the  remaining  thirty- eight  leaves,  together  with  the  Preface  to 
complete  the  book,  had  the  advantage  of  cast  type.     The  second 
Xiatiu  edition  differs  from  the  former,  in  having  the  whole  of  the 
explanatory  tort  printed  with  fusil  type,  exactly  resembling  those 
employed  for  (lart  of  the  letter-press  of  the  first  edition.     In  the 
Flemish  or  Dutch  editions,  the  text  is  printed  entirely  with  mov- 
able type. 

The  chronological  order  in  which  the  discoveries  in  Typography 
succeeded  each  other^  has  been  put  down  thus : 


Printing  from  blodE%  afcoal  AJk««l48S 
Letters  cot  separately  of  wood....  1438 
Do.  do.        of  mold....  1450 

Do.castainMmlds 1456 

8o  that  little  more  than  thirty  yoais  dapMd  fiooa  IIm 
Art  at  the  time  of  printing  tbo  BMm  Pmmpermmh  to 
the  first  metallU  ^  from  iht/kmmierf  of 


If  r.  Ottley  mainhuas  that  of  all  the  Uock-wrotk  i 
described  by  Heinekon,  only  three,  ets.  the  BibHm  P 
Cantieietf  or  HitL  Pirgiam  Mnrut,  and  tho  ^ipctisftii 
Smivatiomtf  can  daim  any  distinction  as  works  of  Ait  i  and  ea  tkis 
account  consideis  these  three  as  rather  apporCuning  to  tbo  i 
Schools  of  Holland  and  Flanders,  than  to  tbot  dumamaj 

Nots(T.) 

The  roysterions  concealment  which  attended  the  corlj  \ 

ances  in  the  Art  of  Printing,  as  well  from  blocks  sub  from  types^  kas  JJ^ 
left  almost  every  thing  to  antiquarian  snrmi««,  copccsoUy  reap  ^' 
the  original  projectors.  Inventors  seldoin  foresee  the 
value  of  their  iS^jmk.  Their  only  aim  at  first  is  to  do  i 
better  or  cheaper  than  what  thiej  see  alieadj  donou  The  i 
object  in  printing  figures  of  Saints,  ftc.  wns  to  imitats  IVseii|f^ 
as  the  first  in  printing  books  was  to  imitste  M88-,  sad  Atttm 
and  accuracy  necessary  for  this  latter  process  sccnunts  fa tbii» 
cellence  of  early  Printing.  Such,  observes  M.  Bi^rkmsaa,  istks 
usual  progress  of  inventions.  After  the  invention  of  Printing  feqk 
endeavoured  to  make  printed'books  as  like  no  possible  to  shb» 
scripts,  because  they  iniagined  that  this  inweatioii  wss  to  bs  s^ 
proved  only  so  far  as  it  enabled  them  to  imitsie  thess,  wf* 
observing  that  it  could  far  excel  the  Ait  of  writing.  So 
artists  wished  to  make  mirrorsof  glass,  thej  vronld  tiy  to  i 
the  only  mirrors  known :  thoss^  nuiely,  of  astnral  g^laas  orvitamm 
stones.  ffitioTf  ^  Inventiomt,  voL  iiL  p.  183.  Wo  cooemve  it  sks 
probable  that  the  number  of  persons  who  obtained  a  cossfatsbh 
subsistence  hj^  transcribing  and  copying  end  iUnminating  ssait 
have  looked  with  so  much  jealousy  upon  this  neer  cml^,  as  eAm  Is 
make  obscurity  and  secrecy  essential  to  the  safety  of  thecmftsasss. 

If.  Bartsch  seems  to  think  that  the  names  of  those  who  engravsd 
such  Works  as  we  have  just  alluded  to,  vix.  the  BwbUn  Pn^enm, 
deeerve  oblivioiu  He  deems  them  to  have  displajwd  in  them  ncn 
outlines  such  total  alisence  of  Art  and  ignorance  of  design,  as  tabs 
unworthy  of  mention  as  artists ;  and  even  estimates  them  bdov 
the  most  insignificant  cutter  of  models  for  cottoa-printinw.  Jnki' 
tunfff  4re.  vol.  i.  sec.  598.  Our  Countryman,  Mr.  Ottlej,  has  sndt 
a  diflinent  estimate ;  and  has  been  at  the  pains,  in  his  valuays 
Work,  to  give  several  fao-similes,  of  which  be  spesJu  bigUy  as  eon- 
positions,  as  possessing  agreeable  and  graceful  design,  admiraliie 
draperies,  sober  dignity  of  style,  and  often  a  consideriable  vhare  of 
grandeur.  Hitt.  of  Engrttving^  p.  Ill — 171.  We  so  far  sgr« 
with  M.  Baitsch,  however,  as  to  regard  the  very  early  ptrfomwn 
in  wood  (whether  Italian  or  Oerroau)  in  the  light  of  only  awiy 
dexterous  description  of  mechanics  employed  to  work  upon  and 
carve  out  a  design  already  traced  for  them  by  a  superior  haikL 
Hence  the  name  of  the  designer  only  has  been  sometimes  trans- 
mitted, and  mention  very  rarel)r  made  of  the  Engraver.  Tbs 
examples  are  numerous  at  the  l>eginning  of  the  XVth  Century  from 
the  Presses  of  Menti,  Strasburg,  and  Haerlem.  In  Bartsch's 
Peintrt  Gravntr  will  be  found  a  multitude  of  names  and  mono- 
grams, which  that  author  has  rescued  from  the  hiding-places  to 
which  antiquity  had  consigned  them. 

But,  at  the  same  time,  we  cannot  imagine  that  any  desigoer, 
conscious  of  superior  skill,  and  jealous  of  his  reputation,  woiud  in* 
trust  his  labours  so  entirely  to  this  executioner,  as  never  to  cooccri 
himself  further.     On  the  contrary,  it  may  have  frequently  happened, 
that  the  employer  was  a  far  better  workman  than  his  empiogi,  aad 
it  would  always  happen  that  the  genius  and  inventive  powent  of  ths 
master-mind  would  be  incessantly  active  in  endeavours,  by  improving 
the  mtchanique  of  the  Art,  to  give  his  printed  works  the  beat  picto- 
rial effect  possible.    And,  indeed,  so  apparently  difficult  of  exECv  Gints* 
tion   are  the  cross-hatchings  in  several   ancient   specimens,  that  ^^ 
many  authors,  writers  on  Engraving,  and  themselves  Kngravert.  ^^,^ 
have  expressed  a  belief  that  the  work  was   not  performed  In'  x)iar< 
manual   labour  and  care  only,  but  must  have  been  asaisttd  by  , 
some  unknown  process.     The  cheapness  of  labour,  however,  in  the 
days  of  Albert  Durer  makes  this  latter  hypotliesia  unnecessary  : 
besides  that  many  admirable  xylographic  works  in  our  own  tiins 
prove  the  practicability  of  the  manual  process,  which  to  an  £fi* 
graver  only  on  copper  might  seem  next  to  imposaihle. 

Noto(U.) 
In  the  Pcinire  QraveuTf  vol  vii.  p.  245.  Strutt*8  opinion  («bo 
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l^uiei  oo     rullows  Heinekeii)  rcflp«ct]ti|^  two  of  fhm  OAine,  %.  tenior  and  t 

u^nvng^  j^(liQf  Schaeufflciiit  ii  treated  as  m«;rety  conjecture*  A  mark  of 
^"^  ^  Schacuffleiti  was  rwo  baker's  peel*  croit)*6tL  Sthaevfcl  meaaa  in 
Schaeuf'    G«riTiAu  a  peel,  Schaeu/tUn  &  littk  p«%L 

'**»  6(fv«;riii  oiher  Wood  Kiiii^nivers  and  desi^en  connected    wilh 

Nuremberj,^  have;  their  worki  both  on  wood  aad  copper  particu- 
Lartxed  in  the  P^ntrt  Oraivur^  e.  ^.  of  Henry  Aldf^rtver^  (voL  tiii 
p.  45r>.)  tKe  pypil  of  Durer,  are  mt^iUioaed  one  wood<ut  and  289 
copper  ^plates  one  ofthi'm  etched;  (troL  viii.  p.  362,)  of  Holfytm^ 
Heuchy  (vol.  viL  p,  473.)  who  de«i|2^aa(et  htmiielf  Form$chmeidery 
one  ipecimen  in  wood;  of  Erkard  Schoctt^  (/&*  p.  476^-431,) 
painteri  at  Nuremberg,  who  died  about  I5i0,  40  cuti;  of  Jamew 
Bimck  (vt»L  viiL  249,)  one  wood^cut  and  97  copper-plat e«,  one  of 
them  ^  ffou/ortr  tur- frr.  To  theae  add  Nicko/aM  Meidemann  (vol. 
vii.  p,  462.)  and  Hans  Guldemund^  (ix.  I  ISO.)  both  of  them  card* 
makerior  eard'Willerfi  (cartiert)  of  Nureinberg,  and  Sttpficn  Uamer^ 
{Ib^  p.  151,) 

Of  the  cuti  iQ  a  Poetical  Work  under  the  title  of  Teufrdanek, 
V  fol  NyieoibuTg,   1517,  reprinted  1519,   Bartsch  ob«efTe«,  Cet  e*- 

^^^  tamptf,  am  nomire  de  118,  «e  titnt  paf  d^wme  perfection  igaie.  La 
^^^K  diff^reitce  fui  »e  manifette  dan*  /ear  execution,  proMve  qu'eUet  omt 
^^^P  iti  faiitM  par  different  graveur*,  Cependunt  it  ett  ceriain  qu^ettet 
^^^^  cnt  it 6  taules  ^rnv^et  tfaprii  let  dettrin*  de  Hant  ScAau/e/em  qui  a 
H^  marque  huii  piecet  de  ton  ehiffre  :  qui  tyrpa»tenJl  pour  la  fermete 

■  du  dettein  toutet  let  tmtres  ;  il  ett  a  eroire  que  S^havfelein  lui-^time 

lut ©fine-  "*  « trad  h  deueim  tmrfet planchet.  {fb.  toL  Tti.  p,  272,)  In  another 
kUty  In       passjge  the  same  author  enumemte»  variou*  cautes  for  I  he  great 


▲tdecT«> 

BmcIi. 


Ifdde^ 


i«lai»wtl3i    .  «- 
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merit  io  be  fotind  in  wood-cuti  liearinj^  I  lie  Kame 
Some  of  them,  ways  he,  are  very  fine,  because  the  deiignei 
has  himself  drawn  his  own  composition  on  the  block,  and  the  En- 
graver hiLi  had  only  the  kbotii  of  cutting  ^vray  with  proper  accu- 
racy the  intcrrids  betweea  the  lines  and  hatchings  of  the  desi}^n. 
Other  print ji,  again,  are  of  an  inferior  kind,  l>ecaufte  the  Engraver 
lias  been  only  gtiided  by  a  couuter-d rawing,  (pAtNTtNG|  last  note  to 
Art.  216.)  where  the  lines,  after  tracing,  lose  a  portion  of  their  origi- 
tiatity  iind  spirit,  Othem,  Ukewt8e,are  faulty,  becauiie  the  Engraver 
ipoili  the  effect  of  some  fine  picture  by  working  after  an  ill-drawn 
copy,  of  perhapB  hit  own  doing.  Othtfr  prints,  too,  wtlh  even  the 
advantage  of  good  original  composition,  are  sometimes  but  lamely 
executed,  because  only  etecut»fd  after  slight  sketches  in  bistre^  to 
which  the  band  of  a  mere  mechanicial  Xylographer  has  been  tnca* 
pable  of  tupplyiog  the  occasional  imperfections  of  contour^  together 
with  the  appropriate  hatchings  for  parts  shaded  by  a  wash  of 
colour^  or  by  a  stump.  Lastly^  a  piece  may  be  engraved  with 
jierfect  neatness  by  an  artist  well  practised  in  the  use  of  his  tools, 
and  yet  be  quite  defective  in  drawing ;  off  on  the  other  hand,  it 
may  be  admirably  drawn,  but  executed  in  coarse  and  laboured  en- 
deavours by  an  ua&kilful  hand.  V.  Pwintrt  Graveur^  f  ol.  Tii.  p.  26. 

Note  (V.) 

For  oiif  further  account  of  Holbein,  se«  Paihtiwo,  at  p,  4fi5. 

Inlon  of     ^*  Ottley  remarks  upon  the  statement  of  Bartsch,  qtmted  in  the 

,  ottkf      fotegoiiig  note^  that  a  large  proportion  of  the  wocxl-ctits  bearing 

Beetinf       the  monograms  or  initials  of  Burer,  and  other  eminent  designers, 

[2JJJP[^^^    may  bo  fairly    considered  as   eugraven  upon  the  n-o^wlen  blocks 

^^^  '    by  other  hands;    but,  continues  he,  I  can  by  no  means  persuade 

myself  that  the  abilities  of  the  ordinary  Wood   Eagravers,  who 

abounded  in  Germany  at  the  close  of  the  XVth  Century,  could 

have  been  such  as  to  render  them  in  any  material  degree  instrii- 

mental  in  bringing  about  that  sudden  and  almost  miraculous  im* 

provement  which  took  place  in  their  Art  at  that  period.    They  were 

umnttfucted  in  the  rudiments  of  design^  and  had  been  aceustomed 

from  their  iufkncy  to  manufacture  the  barbamus  wood*cuis  used  by 

the   illuminists    and  irenders  of   cards  audi    devcitional  images,  in 

which  scrupulous  exaetnest  in  the  copyist  would  have  been  a  mere 

waste  of  time  ;   they  must  have  been  utterly  incapable  of  compre- 

beuding  or   appreciating  those  delicate,  but   free   and   masterly 

touchea  which  characterise  the  designs  of  a   great  and  fini«ihed 

'  artist  like  Durer  ;  and  of  conaequpnce  wholly  unqtialilied  to  represent 

them  upon  the  wooden  blocks  with  any  tolerable  degree  of  lidehty. 

IV e  may,  indeed,  suppose  them  to   have  handled  the  tools  then 

»  Uted  in  their  Art  with  that  dexterity  and  ease  which  long  practice 

cnsnres  ;  but  that  is  all ;  and  it  is  probabk  that  these  tools  were  few 

in  number,  and  but  ill  aflapted  to  the  complicated  and  delicate  kind 

of  workmanship  that  was  required  in  Wood  Engravings  of  so  much 

more  finished  a  character  than  those  which  they  had  hitherto  been 

called  upon  to  execute.     I  therefore  consider  it  as  certain  that  the 

numerous  and  flourishing  School  of  W^ood  Engravers  which  we  find 

•  ipreading  over  Germany,  and  from  thence  to  Italy,  in  the  early 

[Nurt  of  the  XVI th  Century,  owes  its  excellence  to  the  great  de^- 

•ign^s  of  that  time  j  md  especially  to  Albert  Duier,  wbo,  I  bare 


no  doubtt  assiduously  applied  himself  tn  hts  youth  to  the  practice  Artbboa 
and  improvement  of  the  Art  ;  and,  afterwards^  percaiving  theadvan*  jyood,  ^ 
tagee  hkely  to  be  derived  from  it,  ttiught  it  to  numerous  pupils,  ^*^^~^ 
who,  already  grounded  in  the  principles  of  design,  and  working 
conatantly  under  his  own  eye,  by  degrees  became  qujiUfled  to  assist 
him  greatly  in  his  numerous  works  of  this  kind,  aod»  at  length, 
perhaps*  competent  to  the  taitk  of  engraving  the  designs  of  their 
master  even  without  his  superintendence.  My  opinion  is  not  a  little 
strengthened  by  the  circumstance  of  Durer  having  been  himself 
the  publii>hf>r  of  all  hts  chief  works  of  this  kind ;  added  to  tlM 
fact,  th^kt  of  the  years  1509,  1510,  and  1^11,  in  which  so  large  a 
portion  of  his  W^ood  Engravings  were  executed,  we  have  scarcely 
anything  by  his  hand  engraved  on  co|i[>er.  W^hat  has  here  been 
said  of  Durer  will,  I  think,  be  found  more  or  less  applicable  to 
other  great  artists  of  the  Cierman  School,  his  contem^vorariee 
or  successors,  of  whom  we  have  numerous  wooil-cufs ;  and  e«i>ecially 
to  Holbein,  whose  admirable  designs,  engraved  with  incredible 
delicacy  on  wood,  adorn  so  many  of  the  books  printetl  at  Ba^le 
and  eome  other  places,  between  the  years  I52t*  and  1540.  Among 
the  productions  of  Holbein  in  this  way  is  the  justly  celebrated  series  Ttolbeln's 
of  the  Dance  of  Death,  of  which  the  e<li1ion  commonly  thought  to  "  D»tic«  of 
be  the  first  was  printed  at  Lyons,  1538,  in  small  4to ,  under  the  ^«*^** 
title  of  L^i  Stmu/acAres  el  Hiitori  de§  Facet  de  la  Mart :  the  cuts  are 
forty-one  in  number.  Each  cut  is  surrounded  by  a  Latin  (ext| 
taken  from  Scripture,  and  has  underneath  it  four  French  verses. 
Mr.  Ottley  then  gc»es  on  to  show  that  the  artist  employed  under 
the  direction  of  Holbein  to  engrave  most  of  these  his  denigiui  in 
wood,  and  who,  as  appears  from  the  first  dedication  of  the  work, 
died  befoce  their  completion,  was  named  (according  to  Jaoten, 
E^ai  lur  la  Oravuret  tom.  i.  p.  120.)  Hans  Lutielberger.  Eight 
additional  pieces  appeared  in  the  edition  of  1547,  seven  years  betore 
the  death  of  Ilolbem.  The  original  drawings  for  these  eight,  to- 
gether With  those  for  thirty-eight  of  the  prints  in  the  first  edition, 
were  in  the  nossession  of  Jan  Brockhorst,  the  painter,  a  contempo- 
rary of  Vandyke.  Tlvese  drawings  (executed  with  a  pen)  found 
their  way,  forty-six  in  all,  into  the  cabinet  of  M,  Croiat,  and  were 
dis|»osed  of  at  the  sale  of  his  collection.  They  were  lent  to  Mechel, 
of  Baifle,  who  published  Engravings  from  them  in  1780.  They  are 
now  said  to  be  in  the  cabinet  of  the  Emperor  of  Russia. 

Note  (W.) 

Strutt  particularizes  a  singular  chiaroscuro  print,  by  the  elder  Facnlly  of 
Mair,  of  the  Virgin  and  Child,  wilh  Joseph  holding  a  candle,  and  ^^Ir. 
the  dole  1499.  Respecting  the  later  artist  of  this  name,  he  regrets 
that  he  did  &ot  exercise  his  talent  on  any  better  subject  than 
vignettes  tor  books.  Bartjich,  in  vol  ix.  p.  597.  of  his  Peintrt 
Graveur,  mentions  Alexandre  Mayer,  but  not  as  a  Wood  Engraver. 
Strut tf  however,  styles  him  such,  as  aho  a  Paul  Mair,  8up|)osed  to 
h&  of  the  pame  family,  but  born  at  Nuremberg. 

W^e  might  here  iutroduce  some  others  of  the  ancient  School.  Scbnltier, 
JoAoH  ScAju/x^r,  of  Amsheim,  engraved  maps  for  the  edilion  of 
Ptolemy,  published  at  Ulm  in  1436.     Lucat  Kranoch  is  recorded  L.  Kraaacb, 
hy  Bartsch  {Peinire  Or&ofMr,  voL  viL  p,  279.)  as  the  author  of  154 
subjects  in  simple  XylogTaphy,  the  earliest  dated   1505,  the  latest 
1561.       Six    copper- plates,  five  of  them   portraits,  are  likewise 
ascribed  to  him.     Of  t'r$e  Gmf^  who  flourished  at  Basle  in  1508,  UfseGraf 
he  records  17  pieces,  {ib.  456.J  and  but  one  copper^plate.     Of  Hunt  lt.Brusamer» 
Brotamer,  a  painter,  who  lived  at  FuUla  between  1537  and  1550, 
he  describes  15  Xyloj^raphic  pieces,  and  24  copper^plates.  (vol.  viii. 
p.  455.)     To  Hans  Bablung  Grun  he  assigns  (vol.  vii.  p.  3U5.)  a  H.B.  GrOo* 
selection  of  fifty-eight  subjects.     Baldutig  was  also  a  ^jaintcr  in 
the  style  of  Albert  Durer,  hiai  contemporary  ;  his  drawing  is  nut  very 
correct,  but  theriQ   is  fine  expression  in  his  heads.    Le  chtffre  com~ 
pQte  (Tun  G  an  titi/icii  d'un  Net  «furt  B  ntiack^au  dernier  jamhagt  eat 
exptiqui  par  quelqueM  auteurg  Hans  Bresang,  par  d'autret  Hana 
Orunewald ;  et  par  Wautrtt  eneore  Hans  Baldung  Grun.     U  n'ett 
poM  vraitemUuhle  que  irm*  artitiet  qui  vivoient  dant  un  mime  lempt 
ae  *&>eHi  dettgnia  par  wn  mime  mtmafframme,     Peintre  Graveur^ 
vol.  viL  p.  301.    Bartsch  then  goes  on  to  prove  that  his  n^m  de 
famiite  was  not  Bresang  nor  Grunewald,  but  Griin.     His  ordinary 
af^Uation,  however,  appears  to  have  been  Hans  Baldung.     He  is 
said  to  have  en^ved  on  wood  only ;  two  copper -plates,  however, 
are  ascribe^l  to  him.    {Ibid.) 

Afheri  Altdorfer^  of  Altdorf.  (in  Bavaria,)  is  MDOOg  the  reputed  Ahdorfer, 
scholars  of  Durer;  of  his  wooden  cuts  it  is  rcmark^^  by  Strutt, 
that  Hans  Holbein  ronst  have  derived  great  assistance  from  them, 
since  evident  triices  of  Attdorfer's  style  appear  in  Holbein.  Bartsch 
ascribes  to  Altdorfer  sixty-three  pieces  in  wood.  He  became  % 
Senator  of  Ratisbon,  where  his  family  had  been  established ;  was 
appointed  architect  of  that  city,  was  highly  respected,  and  died 
Ibeiei  a.  o*  153d,    His  copper-plates  amount,  according  to  the  same 
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Hotctoa  luthority,  to96piecei,13ofthemai'«w/orfe.  Me/ekmr  LaHehf 
EDgraviDg.  or  Lorch,  born  a.  d.  1527,  at  Fleutburg,  in  HoUtein,  a  Painter, 
^^»V^w^  Engraver,  and  Antiquary,  is  noted  by  Bartsch  ai  the  author  of 
four  works  in  wood,  the  last  of  which  comprises  a  series  of  127  cuts. 
The  same  author  describes  16  copper-plates  bv  Lorich,  one  of  them 
etch«d,  (Peinire  Qravemr,  toL  ix.  p.  500.)  We  may  here  subjoin 
the  name  nf  a  supposed  German  artist,  Wemdei  iteicA,  a  Wood 
Engraver  who  lived  and  worked  at  Lyons,  a.i>.  1515.  Critpim 
Fanden  Brotek^  a  Flemish  jiainter,  bom  at  Antwerp  about  1530, 
tDgrared  creditably  both  on  wood  and  copper  from  his  own  designs. 

Note(X.) 

A  "  Knight-errant  mounted  and  in  complete  armour,  with  his 
attendant  by  his  side  on  foot,'*  is  the  last  of  the  ten  described  by 
Bartsch.  The  print  is  highly  praised  by  Papillon,  (tom.  i.  p.  387.) 
who  ascribes  it  to  some  early  German  artist  unknown  to  him. 

The  niuth  volume  of  the  Peintre  Oroveur  mentions  (at  p.  407.)  a 
mcimen  de  Irwt  piancke*  on  the  subject  of  **  Absalom  slain  by 
Joab,"  by  an  unknown  master,  whose  style  is  thought  to  resemble 
that  of  Martin  Van  Veen,  called  Martin  Henukirk,  from  the  place, 
neat  Haerlem,  where  that  painter  was  bom  in  1498.  The  same 
volume,  at  p.  426,  records  a  chiaroscuro  by  Oeorge  Maikeut,  whose 
name  appears  in  white  characters  upon  the  print  thus,  **  Jorg  Matheis, 
Furmschneidei^  (here  a  word  it  imper/eet)  '*  Angspurg.**  The 
tzecution  is  commended  as  extremely  good,  and  the  st^le  as  resem- 
bling the  Italian  SchooL  Various  otl^r  artists  in  chiaroscuro  are 
•numerated  by  Papillon,  but  it  seems  doubtful  whether  they  were 
the  Eng^vers  or  only  the  designers. 

Bryan  {Dicthmny  of  Painiert  and  Engraven^  4to.  1816) 
ascribes  a  chiaroscuro,  "  The  Kings  of  Israel/'  to  Luciu  von  Leyden  ; 
and  three  cuts  in  chiaroscuro  to  Lueat  Craiutekf  but  does  not  give 
his  authority,  (probably  Heineken.)  This  Utter  artist  is  hinted  at 
imder  the  name  Lucas  Cranis  by  Papillon,  (tom.  i.  p.  392.)  who 
mention!  a  chiaroscuro  in  his  posiession,  dated  1508,  with  the  mark 
of  Hans  Burghmair.  Cette  etiampe,  najn  he,  n*«  que  deyspianeket 
ainti  que  let  premien  eamaieux.  (tom.  li.  n.  390.  see  also  Bartsch, 
Peintre  Graveur,  vol.  vii.  p.  198.)  Papillon  adds  afterwards  the 
names  of  several  others,  (ibid.  p.  400—407,  and  the  whole  of  the 
following  ch.  iv.) 

Note  (Y.) 

yipin<m*s  Ui«  His  principal  implement  seems  to  have  been  a  kind  of  knife, 
^  "'  the  blade  of  which  he  describes  to  be  about  foar  or  five  inches 
long,  formed  of  the  same  material  as  the  springs  for  watches, 
and  duly  tempered.  This  blade  was  separable  from  the  haft,  and 
inserted  through  a  longitudinal  groove  or  slit,  along  the  middle  of 
a  cylindrical  wooden  handle,  of  the  same  thickness  as  the  breadth 
of  the  blade.  The  end  of  this  handle,  where  the  ilit  admitted 
the  blade,  was  bevelled  off  on  three  sides,  round  which  were  cut 
several  notches,  for  securing  the  blade  firmly  with  a  strong  waxed 
thread.  The  remaining;  side  of  the  handle  was  kept  level  with 
the  edge  of  the  instrument.  The  part  of  the  blade  intended  for 
use  was  made  to  protrude  about  an  inch  and  a  half  k)eyond  the 
handle,  and  to  be  sharpened  and  pointed  somewhat  like  a  common 
penknife.  When  this  nart  was  worn  away  by  use  or  broken  by 
accident,  the  waxed  cord  that  had  been  wound  along  the  entire 
handle  was  loosened,  and  the  blade  drawn  out  to  the  same  length 
as  before,  to  be  again  sharpened,  and  again  tied  and  adjusted  for 
making  incision  on  the  wood.  For  cutting  out  any  part  two  in- 
cisions at  least  must  l>e  made.  The  first  of  them  Papillon  calls 
ia  eeupe^  tho  second  la  recoupe.  The  former  follows  the  direction 
of  the  line :  the  lattei  in  the  same  direction  cuts  out  a  slice 
entirely  from  the  block.  And  as  two  such  slices  must  invariably 
he  cut  away  on  each  side  of  every  line  in  the  work  of  the  W^ood 
Engraver,  a  great  difference  is  manifest  between  his  labour 
and  that  of  the  Engraver  on  copper.  To  produce  a  line  which 
an  Engraver  performs  on  copper -plate  at  one  stroke  of  his  burin, 
requires  on  wood  no  less  than  four  separate  incisions.  And  the 
Ttttience  of  the  Xylographer  is  yet  more  put  to  the  proof  when 
he  endeavours  after  cross  hatching,  which  in  Xvlography  has 
seldom,  fur  ordiuary  purposes,  been  tended  beyond  two  courses  of 
lines. 

Less  time,  however,  is  required  for  executing  several  courses  in 
cross  hatching  than  for  a  smaller  number.  In  some  instances 
(such  as  in  many  of  the  works  of  Thurston,  mentioned  in  our  last 
note  to  Art.  31.)  every  line  of  the  hatchings  has  been  first  drawn 
by  the  designer  with  a  pen  or  pencil  on  the  block,  and  no  more 
vemains  for  the  Engraver  than  the  process  (a  process  certainly  that 
requires  the  utmost  accuracy)  of  picking  away  those  parts  which 
must  come  out  white  in  printing ;  namely,  all  the  paits  between 


the  lines.  The  greater,  therefore,  has  bten  tlw  imildhidt  of  IhMi 
crossings,  the  greater  will  be  the  portion  of  surfaca  to  b«  left  ^ 
black,  and  the  fewer  interstices  he  will  be  required  to  pick  out.        r^f* 

Concerning  some  of  the  instrument|  for  simple  Cnalco^raphjy  ^^V 
todi  as  the  burins  and  the  dnf  point,  and  the  temper,  some  account 
has  been  already  given.  (See  second  note  to  Art.  19,  and  Note  B.) 
In  Chalcography,  as  in  Wood-Engraving,  the  form  and  Ihirkneai 
of  the  graver  must  be  suited  to  the  kind  of  line  to  be  drawn.    It 
has  been  the  practice  to  support  the  copper-platey  during  the 
work,  upon  a  round  cushion,  or  leather  bag  filled  with  fine  sand, 
and  varying  in  sise  according  to  the  dimensions  of  the  copper,  so 
as  to  be  generally  about  nine  inches  in  diameter  and  three  ia 
thickness.   Resting  upon  this  sandbag  the  plate  of  copper  or  steel 
is  held  in  the  left  hand,  and  either  kept  steady,  sus  in  cubing 
straight  lines,  or  turned  about  in  a  direction  to  meet  the  course  S[ 
the  graver,  as  in  forming  curves.    The  Abb£  Lionghi  invented  a  AMcLoa 
movable  Uhle,  (pi  i.  fig.  8.)  in  which  the  copper-plate  A  is  at-  iscaBtioi 
taehed  to  a  movable  board  B  b^  screws.    Thm  board  that  sap- 
ports  the  plate  may  readily  be  mdined  at  any  given  angle  by 
means  of  the  resting  table  C  and  support  D.     Immediately  hi- 
neath  A  is  i)laced  a  strong  iron  axis,  on  which  the  plnte  is  also 
made  to  revolve:   and  in  order  to  diminish  the  finctioa  whick 
would  otherwise  arise  from  the  weight  of  a  Inrse  plate  the  hoaid 
is  supported  by  firiction  rollers.    A  number  of  hcilea  maybe  suds 
in  the  board,  to  receive,  alteraatoly,  the  iron  axia  ;  ao  ibst  the 
centres  are  readily  changed  for  tlie  various   lines   that  bb;  Vi 
required. 

Very  broad  strokes  should  be  made  of  sewernl  lines  veiT  ckse  1 
together,  and  cut  till  they  are  a  little  below  the  general  snxnee  of  ^ 
the  copper.    By  this  means,  the  bottom  or  channel  of  a  broad  pj^ 
stroke  is  sufficiently  rough  to  retain  the  ink,  and  not  so  deep  u 
to  overload  the  paper  with  it    As  depth  of  lines  depends  upoa 
the  degree  of  pressure  from  the  hand,  so  ckaxneas  of  Uxmss  depends 
upon  the  habit  of  producing  them  at  one  cut    Obaerre,  in  using  the  f 
scraper  (Note  B.)  for  removing  faults  in  the  work,  to  incline  its  edge 
to  the  copper,  so  as  to  scrafM)  it  eveuly,  and  that  no  false  strokes  or 
scratches  may  be  left  upon  it.    For  removbg  these,  another  imtrv- 
ment  is  necessary,  called  a  bumither,   (See  pi.  i.)     When  rubbed  1 
upon  the  copper,  it  clears  awav  all  roughnesses,  polishes  the  sur- 
face, takes  out  such  lesser  defects  as  do  not  require  the  scraper, 
aud  reduces  such  lines  as  have  been  cut  too  deeply.     Another  im- 
plement is  the  oil  rubber,  (/6.)  consisting  of  a  roll  of  felt  or  linen  (M  rriha 
cloth  dipped  in  olive  oU,  which,  tinged  with  a  little  lamp-bUd^ 
sinks  into  the  strokes,  and  gives  them  a  blackish  appearance,  that 
the  artist  may  from  time  to  time  form  a  judgment  of  his  work. 
The  oil  rubber,  however,  must  be  used  gently,  and  as  seldom  as 
convenient,  since  whatever  takes  off  the  sharpness  from  the  ed^ 
of  the  engraved  lines  diminishes  the  sharpness  of  the  im|ire%sion. 
An  anvii  or  punch  (lb,)  is  also  occasionally  wanted  to  place  the  Airil 
plate  upon  in  hammering  out  the  hollow  parts  or  erasures  made  by 
the  scraper.     When  the  surface  is  made  as  level  as  the  hammer 
can  make  it,  the  burnisher  is  next  applied,  and  the  whole  polished 
with  a  piece  of  good  charcoal.    The  burin  is  sharpened  from  time 
to  time  in  the  same  manner  as  a  chisel,  by  rubbing  the  lozenge  ut 
bevelled  surface  on  a  proper  oil  stone,  which  must  be  made  of  the 
best  Turkey  hone.    The  temper  of  the  steel  is  generally  too  hard 
in  a  new  burin  iust  bought,  but  improves  and  softens  after  a  little 
grinding  and  whetting.    A  screen,  formed  of  tissue  )uiper  |>asttd  ^'"^ 
upon  a  slight  frame,  is  generally  placed  in  a  sloping  dinrctiun 
before  the  window  at  which  the  artist  sits,  to  keep  off  the  glare  of 
li^ht,  which,  falling  otherwise  upon  the  metal  surface,  prevents 
him  from  seeing  properly  his  work.     In  order,  too,  that  lus  print 
may  come  out  creditably  from  the  press  in  the  spirit  of  its  original, 
every  line  must  be  represented  in  reverse  with  perfect  exactoess. 
He  places,  for  this  purpose,  the  original  opposite  to  a  mirror,  so  Vjotl 
that  he  can  see  the  reversed  picture,  and  compare  with  it  his  en- 
graved representation  on  the  copper.    This  mirror,  it  is  obvious, 
must,  throughout  every  branch  of  Engraving,  be  often  necessary. 

Note  (Z.) 

The  following  are  among  the  prindpaj,  with  the  dates  when  thcj  ^f"^  ^ 
flourished.  «""* 

A.  D.  At  Madrid. 

Ib24,  Joande  Dieta. 

1583.  Vicente  Campi,  of  Cremona,  painter. 

1603.  Francitco  Lopex,  painter,  etched. 

1609.  Diego  de  Mtor,  of  Toledo. 

1615.  Putricio  Caxet^  or  Caxete,  of  Arezo. 

Horacio  Borgiani,  of  Rome. 
1619.  Pedro  Perret,  of  the  Low  Countries,  pupil,  at  Rooe.of  Com. 
Cort.CArt36.) 
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Note* on  witli  ttd^nir  In  i^tncral,  a  well-cicliKO  ittate  !■  rockuni-cl  to  fMrtiikh 
BofTovmi^  5[)Q  !»tnMi^  ami  ::otiii,  4»ijd  ilie  s«atn«  immWr  of  iH'ak,  irnprtrMdons. 
^^V™*  '  Eichittff  >'n  Ste'L—Th^  iirijic*iial  iliHiituUy  ia  etching  (jpoji  Mleel^ 
f  at  itti  tirar  iutroiluctiun,  w^  tu  find  ^n  mul  irhich  w^mlU  currod«i  the 
litif »  siiii,Hjthiy,  tiad  to  a  i*iifiicietit  d^pih.  We  ntted  sciktcvW  re- 
31i«Bile*l  dlf-  """^^^  *  cli«rinkCiii  reiitltr  that  iruii  m  Jiubjtfet  tu  two  iitatet  of  ujcyda- 
Imltlei  in  '  tioi— ^t^tt  j>ru!nit)tl  unti  thti  jwroxyd;  uiiil  ihat  eAcli  of  thewd  will 
rtchlog  upoD  combine  with  uciiJa  f<)rctiiii|j;  two  i^cot  ra  of  fflirugjuous  Bd,tti the 

^U  portkon  ot  uxyil  th^n  thcr  pBrvaltti ;  aud  heioi;  tiahle  to  pan  into 

^m  thij*  laitrr  !»tatc  by  I'XiOsura,  for  ev*fii  a  very  iihort  time,  to  the  air, 

^1  thty  btcuine  turljid,  auil  de|Ki^il  iwroityil  of  iron  io  ii  state  kcaicely 

^m  at  all  HoluU*;.  KXCK^t  by  b«injf  diipefted'  m  hut  acid,  cwmLined  with 

H  fcome  deoxydAtnii;  iub»«aiic«.      Hi^iia*  it  is    that  th«  action,  on 

^B  at^jel^  of  nunc  acid  diUdtnl  with  wulvr  wiU  not  j^ive  the  sami;  tatiM- 

^V  factory  rvsiultA  ai  on  copier.     Fur,  althoug;h  it  acts  v(?ry  pro[>t;rIy  at 

^H  &sr^  while  the  iron  ta  brou^^ht  mtrrvly  to  ih«  state  of  pn>tuxyd,  yet, 

^1  durin*;  rhe  aeces^ary  ex{^H)jiiire  lo  the  air,  it  passes  to  the  ^taTe  of 

^B  piMvxy*! ;  a  pirtioo   of  which  precipitates  aad  Ells  up  the  tioes  of 

^p  tiie  (.^tchin^r,  covencii;  the  Rorface  of  the  hteel  at  the  bottom  of  those 

^m  liacM,  and  thus  impudmg  and  reoderiiig  irregular  tht  process  of 

B^'W"*!'*  In  18J4,  a  menstruum  for  biting  in  on  soft  itoel  waj  commum- 
mstmum  ^^^i  1^  ,j^^,  Socirty  of  Arm  by  Mr.  Ktlratmd  Tiin«l,  consisting  of  a 
mixhiri!  of  pyrttlij^neouB  and  of  mtric  acid,  combitied!  with  a  portion 
©falcohul.  This  aflistt  *'*h  scientitic  naji^city,  conreiv«^  that  the 
nitrous*  SDlher  resultiu^  from  such  a  combination  wauld  retain  the 
Ditrutu  of  iron  in  iti>  ittatt;  of  ^iroto nitrate,  and,  consequently,  pre- 
vent the  prt*cipitatiiiTi«  11  i^^  |udicioui  experiment  obtained  the 
wishvd-for  re».ult.  Ttws  ju-oportions  of  hit  men)<truum  are,  four 
padii  (by  mL-a«ure)  of  the  Htroa^est  pyroli/neoua  acid  (chemically 
termed  acetic  acid)  and  one  part  of  alcohol,  or  hi^jhlj  rvciified 
apinti  of  wine  :  mix  thesB  tu|;fther,  and  shake  them  gt* ntiy  for 
about  half  a  minute  :  then  add  one  pait  of  pure  nitric  acid.  A 
in«ustFuum,  compuum^ed  iu  iheMd  prnportiooa^  carrodes  very  light 
tints  in  at>ont  one  mi  ante,  or  in  one  minnti*  and  a  half;  aud 
considerable  depth  aud  force  are  n^lainablr  in  about  n  quarter  ofaa 
hour.  The  [irocevM  may  be  quickent- d  or  retarded  fvy  i  jfie  i^reater  or 
less  proportion  of  nitric  acid.  TJie  plate,  when  the  mixture  is 
poured  otf,  muMt  be  inKUtitly  wa»ht*d  with  a  compound  of  one  pjirt 
alctjihol  mixed  with  four  jiarti*  water.  For  Ai^pfing  tatf  on  steel, 
the  beMt  material,  acci>rtling  Iu  the  laiit' mentioned  di»coveier,  is 
pure  asph.dium.  KafHciently  dissolved  in  essential  oil  of  turpentine 
to  0OW  frrtly  from  a  hair  pencil  The  fore^omg  men*1xiium,  as 
well  as  others  unce  tried,  will  siucceed  ^viih  hard  sieel  ;  but  they 
are  by  no  mean!!i  so  etfectual  as  upon  rery  soft,  or  nearly  decar- 
bonati'd  steel.  Eugraviii^,  indeetl;  on  tteel  (so  as  to  €om|tete  sue* 
ees'^fulty  with  cop |i*>r- plate)  must  date  its  origin  from;  the  iutro- 
ductii>n  by  Mt.  Perknis  (j^e  Last  note  to  Art.  32.)  of  mesas  for 
sofVenin^  siteel  plates. 

In  I82S,  an  impri.tvement  of  this  mensitnintn  was  brou||;ht  for- 
ward by  Mr.  W.  Cooke,  jun^  who  wam  rewarded  by  the  Society 
with  their  gold  Inis  medal.  Mix,  by  gentle  »hakin|,^^  itix  p.irts  of 
acetic  acid  wdh  one  [lart  oE'  nil  He  acid  ^  let  this  remam  only  half  a 
minute  on  the  pkre,  which  mu^t,  iminediately  after,  be  well  waiTied 
with  water,  and  then  dried,   but  not  with   the  ssMifofance  of  heat« 

I  Stop  out  the  light  tints,  as  on  copper,  with  Brunkwick  blac  k  varnt^h ; 

and  then,  for  tht^  pur|>0!ie  of  washing  the  oxyd  out  of  the  lines, 
pour  on  the  plate  a  mixture  of  kIx  parts  water  and  one  of  Ditrutts 
acid^  Let  tt  remuin  two  or  three  sieconds.  When  it  is  taken  o1^ 
let  the  former  mixture  be  re-sjiplied  immediately,  without  the  inter- 
mediate ablution  in  water.  Repeat  thisi  pruce»!i  for  exich  tint.  A 
tem[ierature  of  BOf\  or  higher,  is  reijuired  f<^r  the  operation. 
vsstFuum  Its  the  ftdlowiug;  year,  ^4  idcnibr  premium  wag  adjvnlged  to  Mr, 
Sil'  ^^^'  W.  Hnmphrieit  for  hii»  menHlruiim,  an  CdluWM  :  di^milve  a  quarter 
V  of  an  ounce  of  Ci'rroitive  Kublim'tte  powdefed^  itod  the  same  quantity 

^M  of  aliim,  hkewixe  powilered,  in  h^lf  a  t»iiit  of  hut  water.      Let  it  cool 

^H  tie^bre  u»c  ;  and,  while  usiui^  it,  keep  it  Klirred  witii  a  ratrtera  hair 

^H  brush,  t.ikiaj^  cam  to  wanh  the  plate  thoroughly  uf^er  each  biting. 

^V  As  this  dcid  bfcome't  turbid,  it  mny  \v  prudenl,  sayn  the  inirentor, 

H^  never  t**  ii»e  any  ^tortiun  of  it  a  second  time      See  TyoMtaetumt  of 

H  ih''  S^tcir/y  of  Art9,  vuL  xlii.  p.  55    xliv.  |.tp.  48  simI  53. 

BnoK  dn  Etrht/tg  on  l?/(j#«.^-^A  I  though  this  Art  haji  no  connectioo  with 

^»*  priiittnl  impreHiHions  on  pa|Kfr,  it  baa  l>een  iisuidiy  tiicluded  by  Ency- 

22*  *^     clopaMlists  in  the  same  article  with  the  processi  we  have  been  detad- 
^r*  ing  abtive.     The  discovery  appearn  to  have  bven  sug'^sted  towards 

H^  the  close  of  t*ie  last  century  by  the  experiments  of  the  French 

^ft  Chemists.   M.  ile  Puymaurin  having  covered  a  piece  of  gloss  with  a 

^H  coat  of  wax,  and  dr«wn  some  figures  uo  it,  applied  fluoric  acid  over 

^K  tiis  performance,  aiid  eji:|»0'ed  it   to  the  sun.     He  observed,  soon 

^B  afterwards,  that  the  line^  be  hd,d  trace*!  were  covered  with  a  white 
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hours,  on  removal  of  Ihe  coat  of  wax,  be  found  no  etching  perfectly      Etakion 
formed  on  the  glass.     M.  de  R  tried  several  varuishes  tot  a  ground,     PuacWug, 
and  found  a  strong  varnish  composed  of  equal  quantities  of  dryinif   „    *^^  . 
ail  and  mastic  the  beO.     The  glass,  before  applying  it,  must  bS   »""*'"»'»• 
tboroiighJy  cleanixl,  and  heated  until  ihe  hand  can  scarcely  be  held  ^*^N'^"^^ 
upon  it     Tlie  varnish  ii  then  apphed  lightly,  to  cover  the  glass, 
and  laid  smooth  by  the  dabber,  as  in  etching  upon  metal-    The 
smoke  of  wax  torches  is  next  tised,  to  blackea  the  ground ;  and  the 
intended  etching  traced  upon  it.     But  in  Iracing  the  dtsign,  the 
glass  plate  must  be  supported  on  a  glasi  iiane,  fixed  like  a  de^k,  so 
as  that  the  light  may  show  through  th«  lijiM  made  by  the  etching 
point*     The  fluoric  acid  is  not  applied  in  its  simple  form,  but  is  ex- 
hibited as  found  in  the  fluor  or  Derbyshire  spar,  fimly  pulverised, 
and  is  expelled  from  the  spar  in  a  gaseous  state  by  Ihe  addition  of 
a  hitte  sulphuric  acid.    The  floor  spar  must,  therefore,  be  enclosed 
in  some  vessel  cajmble  of  resisting  the  acid.     The  fluoric  acid,  for 
insUnce,  which  is  distilled  iu  a  glass  retort,  loses  its  strength,  and 
bites  unequally  from   the  admixture  of  the  silicious  earth  of  the 
retort  with  the  sulphuric  acid.      An  impioved  silver  apparatus, 
Ihenrfure,  is  recommended.     Also,  the  glass  to  be  corroded   ought 
to  be  placed  under  some  apjJarutus  which  will  prevent  the  escape  of 
the  gas.     The  appearance  of  the  etched  imrts  is  like  that  of  ground 
glajw,  and  furms  an  excellent  contrast  with  the  remaining  jwUihed 
surface.     All  «fOrts  of  glass  will  not  terve  equally  well  for  etcbtng. 
English  glass,  ia  the  composition  of  which  there  is  a  large  propor^ 
tion   of  lead,  is  easily  acted  upon   ly  the  acid;  but  the  Hmaliest 
dei'ect  in  the  varuijth  admits  the  corrosive  mutter,  and,  by  solution  of 
ihe  calx  of  lead,  a  disagreeable  tinge  in  given  to  the  gla^iS;.     Plata 
gla»s  Hi  Ihe  fittest  material :  not  that  with  a  green  but  with  a  white 
reflexion.  When  the  weaiber  in  summer  is  clear  and  serene,  a  pieca 
of  plate  giasJi,  varnished,  traced,  covered  with  the  acid,  and  exposed 
to  the  mn,  is  completed  in  four  or  five  hours.     In  winter,  the  ope- 
ration of  biting  requires  Four  days,  and  must  then  be  assisted  by  a 
moderate  and  regulated  heat,  like  that  of  au  oven  or  ttove. 
Note  (CCO 
The  prfMvsB,  as  dewribod  by  M.  Bartsch,  (^n/n/wiy,  ^-c.  ▼oL  L  J«*tt«ineiiU 
sect,  62)  is  as  follows:  After  the  outline  has  been  traced  on  the  '^^f  P"««*i^»f 
«jpper,  according  to  the  method  already  stated,  (Note  A  A.,)  th« 
otK-ratur  itt  provide^l  with  small  rods  of  hardened  sleel,  thr«e  or  four 
inches  in  length,  aud  about  one-frwcltth  of  an  inch  thick,  having  one 
end  in  the  form  of  a  truncated  cone.     Tlris  truncated  extremity  i% 
eithtff  pnivided  with  small  pointed  teeth,  placed  close  together,  or  ii 
indented  wdh  small  boles;  but  in  tome, the  instrument  termtnatet 
m  one  ^ihurp  apex,  like  the  dry  point     With  thcte  small  rods  of 
steel,  which  are  termed  pvncAtgj  the  intended  shadings  and  Hum  of 
the  work  are  beaten  by  the  strokes  of  a  wDall  hammer  into  the  plate. 

The  number  of  prints  which  may  be  taken  from  a  plate,  wrought  Number  of 
in  this  manner  by  punching,  depends  upon  the  depth  of  the  holes  impresifona 
or  indentations ;    but  it  will  be  scarcely  ever  found  to  yield   as  h-utDpuncbei 
many  impre»sioR»  as  a  plate  slightly  etched.     There  are  very  few  P^^***' 
specimens  of  this  kind  of  work,     llie  prints  are  distinguishable  by 
being  composed  entirely  of  dots,  greater  or  les%  in  magnitude,  and 
ruund  or  oblong  lu  lorm,  but  never  so  sh»rp  and  clear  as  thosa 
from  the  dry  point,  since  the  printing  ink  must  adhere  uiiac|ttally  to 
the  rough  surtece  thrown  up  by  the  punch* 

Note  (oa) 

The  cradle,  or  grounding  tool,  is  an  instrument  In  ^  form  of  aft  iDctramtm 
axe,   (plate  1.,)  having  teeth  placed  cio^  together,  tike  those  of  a  for  mctio- 
smalt^tooth  comb,  in  lieu  of  an  edge,     Tlie  term  herctxtu^  or  cradle,  *1'ttto, 
is  given  to  this  instrument,  from  the  similarity  of  its  motion  when 
in  UN«  to  that  of  a  cradle  when  rocking.     The  supports  of  a  child's 
cradle  must,  for  the  purpose  of  rocking,  take  a  curved  form  like  the 
edge  of  this  tuNtrumeut,  or  of  an  axe.     The  curve  of  the  graving 
tool  should  \m  a  portion  of  a  circle,  of  which  the  radiuH  does  not 
exceed  aix  inches.     If  too  much  curved,  the  CBadle  would  dig  too 
deeply  into  the  copper;  if  too  little,  the  flatt  would  not  be  sufll* 
ciently  indentod. 

By  referring  to  onr  remarks  on  chtaroscuro  (PattCTtNo^  p.  5d0, 
Art.  290,  et  *eq^)  the  ivader  will  perceive  that  the  expression  me^zo- 
Imio,  or  middle  tint,  is  only  apidicable  to  this  method,  as  |jrovtding 
means  by  which  the  really  middle  tints  may  be  obtained  through  the 
subsequent  wse  of  the  scra^wr.  The  tirst  and  the  [)eculiar  jmrt  of  the 
process  is  tu  cover  the  plate  with  the  extreme  dark^  No.  5.  (Paiwriwo,  «A,) 
The  plate,  after  being  polished  aud  prepared  as  for  other  work,  ia 
dmded  equally  by  lines  drawn  in  soft  chalk,  parallel  to  each  other. 
The  interval  betweao  the  lines  should  tw  about  one-third  the  length 
of  the  face  of  the  cradk  or  grounding  tool,  which  is  then  tu  b« 
placed  between  the  two  first  liueji  at  the  top  of  the  plate,  and 
pa^M;d  forwards  tn  the  same  dtrectitm  with  them.  The  uperatar 
must   hold  the   tool  as  steadily  as  possible j   aod  quite  upright^ 
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nrainng  upon  it  with  a  moderate  force,  and  rocking  it  from  end  lo 
end,  parallel  to  these  two  guiding  lines,  till  he  has  completely 
hacked  all  that  part  of  the  Plate  between  them.  He  next  repeats 
the  same  operation  with  respect  to  all  the  other  lines  and  intenrals, 
till  the  instrument  has  passed  over  the  whole  Plate,  rendering  it 
uniformly  rough  throughout  Other  lines  must  now  be  chalked 
upon  the  Plate  at  right  angln  /o  thtformer^  and  proceeded  with  in 
the  same  manner.  They  will  form  squares  with  the  lines  first 
drawn.  When  the  Plate  has  been  again  passed  over  by  th« 
cradle  in  this  direction,  it  is  next  to  be  proceeded  with  in  the  same 
manner,  diagonally ;  the  diagonals  being  drawn  to  the  squares  in 
question.  This  done,  the  operator  next  employs  his  instrument 
upon  the  diagonals  drawn,  as  follows  :  Let  each  souare  be  supposed 
divided  into  three  equal  parallelograms,  as  in  pi.  I,  fig.  9.  The 
diagonals  to  these  parallelograms  will  then  form  two  other  sets  of 
lines  for  the  guidance  of  the  grounding  tool :  and  to  obtain  them, 
nothing'further  is  required  than  a  division  of  two  opposite  sides  of 
each  square  into  three  equal  parts,  with  lines  intersecting  them,  as 
expressed  by  the  dotted  lines  in  fig.  10.  A  Plate,  entirely  covered 
with  these  several  crossings  worked  by  the  cradle,  is  said  to  have 
undergone  one  turn.  But,  in  order  to  procure  a  very  dark  and  uni- 
form ground,  the  Plate  must  undergo  a  repetition  of  all  these  several 
operations  fur  above  twenty  times ;  for  which  purpose,  the  Artist 
tnust  always  begin  each  turn  by  starting  from  tne  same  point  and 
in  the  same  direction,  that  is  to  say,  between  the  same  parallel 
guiding  lines  as  at  first ;  so  that  this  preparatory  work  employs 
much  time  and  pains.  According  to  M.  BartMch,  a  Plate  of  two 
feet  long  and  eighteen  inches  br^d  requires  the  labour  of  1hn>e 
weeks  to  produce  a  fine  jet  black  impression ;  and,  for  a  larger 
Plate,  even  a  month  or  more  is  required.  We  are  disposed  to  thiuk 
that^  in  this  age  of  mechanism — the  "  age  of  steam'* —  some  me- 
thod might  be  devised  for  abridging  this  manual  labour,  and  ac- 
eomplibhing  with  equal,  or  perhaps  superior,  accuracy  the  same 
results. 

The  fineness  of  the  grain  thus  obtained  depends  upon  the  sise  of 
the  teeth  in  the  graining  tool.  Cradles,  having  broad,  coarse  teeth, 
enable  the  Plate  to  furnish  more  impressions,  and  give  the  dark 
shadows  a  softer  black :  but  then  the  dots  at  each  crossing  are,  in 
such  a  case,  visible  in  the  lighter  tones ;  and  produce  difficulties, 
or,  at  all  events,  a  disagreeable  effect  in  the  minute  details  of  a 
picture. 

In  describing  former  methods  of  Engraving,  we  have  considered 
the  Plate  of  copper  or  of  stt«l  (previously  to  any  lines  etched  or  en- 
graved upon  it)  as  resembling  a  sheet  of  white  peper,  on  which  the 
Artist  is  to  draw  and  work  up  his  intended  efiects  by  lines  of 
various  strength  or  delicacy,  leaving  only  those  portions  of  the  sur* 
face  blank  or  untouched  which  are  designed  for  fxtreme  light, 
(Paintino,  p.  580,  art.  290 — 294  )  The  meth<id  we  are  now  consider- 
ing is  the  complete  reverse  of  the  former.  He  mi;st  now  look  upon 
his  Plate  as  if  it  was  a  sheet  of  drawing  paper  totally  black  Him  bu- 
■inesM,  therefore,  now  is  to  arrive  at  the  middle  tints,  and  extreme 
lightM,  by  removing,  more  or  less,  the  graining  ground  from  the 
Plate;  and  this  he  effects  with  scrapers,  similar  in  form  to  the 
instrument  before  mentioited,  (Note  B.)  but  of  ilifTerent  sises, 
that  is  to  say,  with  lancet  points  of  different  widths,  according 
to  the  degree  of  nicety  or  minuteness  required.  The  masses  of 
strongest  light  are  first  scraped  and  rendered  pretty  smooth  ;  and 
some  parts,  such  as  in  a  head,  the  tip  of  the  nose,  &c  are  bur- 
nished. The  burnisher  is  likewise  applied  to  such  gradations  of 
shading  as  go  off  into  extreme  light  m  their  upper  part,  but  are 
brown  (that  is  to  say,  Hcrape<l  to  a  middle  tint)  below.  The  next 
degrees,  or  rather  diminutions,  of  shading  are  then  scraped  ;  and 
after  them,  the  reflected  lights.  At  this  stage  of  the  work,  the 
Plate  may  be  blackened,  to  ascertain  the  effect,  with  a  printer's 
blacking  ball ;  and  then  the  operator  is  to  proceed  again  with  the 
scraping  tool,  taking  care  always  to  begin  from  those  parts  of  an 
object  where  its  strongest  lights  are  to  appear. 

If  the  graining  of  a  scra{«d  copper-plate  be  not  particularly  fine, 
it  will  furnish  one  hundred,  or  even  one  hundred  and  fifty  im- 
pressions ;  but  after  the  first  one  hundred  and  fifty  impressions 
have  been  taken  from  it,  the  practice  is  to  work  it  again  partially 
over  with  the  graining  tool,  and  afterwards  with  the  scraper.  In 
this  way,  impressions  by  fifty  at  a  time  may  be  rei)eated  in  suc- 
cession, so  that  the  same  Plate,  says  M.  Bartsch,  has  frequently 
yielded  three  or  four  hundred  impressions. 

Mezzotinlo  on  Steel.  This  discovery  enables  the  Artist  to  obtain 
for  his  work  eight  or  ten  times  the  number  of  impressions  as  from 
copper-plate.  The  same  mode  (»f  operating  is  adopted  as  on  copper- 
plate ;  only,  greater  strength  must  be  used  fvr  laying  the  mewotinto 
^ound.  A  greater  number  of  itwy*  is  likewise  required.  A  wviy 
IS  the  technical  word  for  going  entirely  over  the  plate  with  the 
grounding  tool.     Mr.  Lupton,  who  obtained  in  18*22  the  gold  Isis 


'ftiidfi 


medal  from  the  Society  of  Arts  for  an  engraved  portrait  on  dee],  : 
remarks,  in  his  letter  to  the  Society,  that  he  hat  used  at  many  i 
ninety  ways  on  tome  tteel-plates ;  whereas,  on  copper,  the  usual 
number  is  from  twenty- four  to  thnty-atx  or  forty.     Great  care  is 
necessary  to  prevent  the  Plates  taking  nut 

The  suggestion  of  mesMtinto  from  steel  was  made  in  1812  by  tlie  Orifia  i 
late  Mr.  James  Watt  to  one  of  our  most  eminent  living  Engravcfs,  mmttHa 
who  subsequently  communicated   in  a  letter,  puUtsbcd  bjr  the  ^'^^ 
Society  of  Arts  in  their  TVansactions,  (voL  xlii  p.  55,)  some  inter> 
esting  particulars  on  the  sulject.    Tlie  writer  remaxiEs  tiiat  his  at- 
tempU  upon  hard  steel,  in  consequence  of  Mr.  Wattes  snggcation, 
were  unsuceessfol ;  but  the  subsequent  prodoctioo  by  Mr.  Jacob 
Perkins  of  Plates  of  steel,  sufficiently  decarbonixed  and  ooflcDed  to 
fecehre  impression  from  the  grounding  tool^  enabled  him  to  accom- 
plish every  thing  required.     He  adds  that,  in  Kngrvvii^  apsn  ] 
steel,  **  the  tones  are  far  better  defined  than  those  obtainatile  firem  t 
copper :  the  dearnesi  of  the  lights  carried  to  isiuch  greater  pei^ 
fection  ;   and  the  darks  distinguished  by  superior  richnsss.    Al- 
though the  process  is  much  longer  and  mote  tedious  on  steel  thaa 
on  copper,  yet,  when  completed,  it  is  so  perfectly  satisfactory  si 
fully  to  reward  the  additional  labour.*'     See   Letter  from  Mr.  C. 
Turner  to  Mr.  Solly,  published  as  above  stated,  and  bearing  dais 
Oct.  14, 1824. 

Note  (EE.) 

The  adfantage  of  mexsotinto  Engraving  eonsisAa  in  the  softgn-  s^hmm  « 
dations  of  light  and  shade.     As  no  lines  nor  strokes  are  Tiaible,  c^*n»:- 
Prints  of  this  kind  appear  executed  with  a  brualiy  and  finished  with  |^^  "^  ^ 
the  most  delicate  softness.    Naked  figures,  §Md  c^vry  soft  or  smooth 
object,  like  hair  or  fine  drapery,  may  be  faithfully  and  perfectly  o^ 
pressed.      The  only  difficulty  consists  in   reprpsenting  the  Iksmt 
details,  for  which  fiurpose  the  scraper  is  insufficient,  especially  in  a 
coarsely  ground  Plate. 

Some  Artists  have  endeavoured  to  give  the  requisite  dedsioB  to  ( 
the  outline  by  means  of  the  burin  or  by  etchin|^ ;    bnt  their  s^  m&i^ 

tempts  have  been  unsuccessful,  since  the  usual  hurshocm  of  the  ^ ?*' 

lines  thus  superadded  forms  too  strong  a  contrast  with  the  soIVdos 
of  the  meirotinto,  and,  consequently,  cannot  easily  be  brought  to 
harmonise  with  the  rest  of  the  performance.       Tlie  only  perws, 
according  to  M.  Bartsch,  who  has  successfully  introduced  a  seiisi 
of  lines  and  dots  into  some  Engravings  of  this  kind,  is  our  veoc- 
rable  Countryman,  Richard  Earlom.    But  hie   lines  and  dots  sie 
not  so  much  employed  to  define  the  outlines  (e»pecially  in  the 
masses  of  light)  as  here  and  there  to  giTO  greater  force  whese  tke 
representation  demands  it,  and  to  produce  a  dee|ier  black,  for  whidi 
the  graining  alone,  even  when  left  quite  rough,  is  insufficient  For  Kvtei» 
this  purpoiie,  his  series  of  lines  are  not,  as  nught  lie  supposed,  cdda 
deeply  cut  with  the  burin,  but  etched  in  so  light  and  easy  a  inaaDet,  '^^"^ 
that  their  masterly  freedom  admirably  harmonises  with  the  velr«t-  ^'^ 
like  softness  of  the  mexsotinto. 

Note  (FF.) 

As  mexsotinto  is  better  calculated  than  any  other  8t}*le  to  imitate  VcM  i 
the  gradual  blending  of  colour  produced  in  Painting  with  a  biuih,  ^i^ 
this  advantage  mubt  be  increased  if  a  diversity  of  colours  be  soper- 
added  ;  and  thus,  the  highest  aim  of  the  Engraver,  namely,  a  per- 
fect imitation  of  Paintings  by  renowned  Artists,  be  obtained.  This 
additional  property  causes  the  preference  which  is  awarded  to  Le 
Blon's  method.  The  methods  of  Chalcography,  by  means  of  the 
burin,  the  dry  point,  the  etching  needle,  or  the  mexsotinto  scrsper, 
hitherto  described,  are  certainly  capable  of  expressing  in  a  comi- 
derable  degree  the  beauties  of  a  Picture.  We  admire,  in  many 
works  so  executed,  a  subject  judiciously  chosen,  a  compositioa 
cleverly  arranged,  an  outline  tastefully  and  correctly  drawn,  aa 
effect  of  chiaroscuro  beautifully  given :  but  we  miss  the  charm  of 
varied  colouring,  which  not  unfrequently  constitutes  the  chief  ex- 
cellence of  a  Picture, — an  excellence  which,  in  flower-painting,  or 
subjects  of  still  life,  is  indispensable.  Le  Blon*s  system  seems  cal- 
culated for  supplying  this  desideratum.  Jt  multiplies  the  original 
Painting  in  every  particular. 

Attempts  were  made  at  coloured  impressions  of  Engraving  by  Pm^* 
Peter  Laitmann^  the  sometime  instructor  of  Rembrandt,  even  s»  '•'"S-'L 
early  as  the  year  1626  ;  by  Peter  Schenek^  an  Kngraver  of  Amsts-  JjSfto 
dam,  in  1680 ;  and  by  an  English  engineer,  named  Taylor,  in  the  wem* 
service  of  Frederic  the  Great :    but,  as  these  performances  were  oe^  ^ 
merely  etched  in  lines,  and  were  executed  by  transferring  the  colour  ^'*^ 
to  only  one  and  the  same  Plate,  they  could  never  attain  the  rich 
effect  of  a  Picture.    For  this  reason,  no  further  endeavours  of  this 
kind  seem  to  have  been  made.     M.  Bartsch,  indeed,   alludes  to 
some  mexzotintos,  published  some  years  since,  that  bear  some  re- 
semblance to  those  of  Le  Blon.    But  as  these  were  executed  by 
means  of  only  one  Plate,  previously  punted  oTer  with  the  different 
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eolourf  r^Qired,  tliQ  dMt  or  Httte  cnwtingt  of  the  meKtotinlo  (tee 
Note  DD,}  appear  uniformly  of  one  colour^  (namely,  that  which  the 
Printer  haa  [^iwu  to  each  portion  of  the  PUte  Iwfore  printing,)  in* 
itead  of  exhibiting  that  variety^  richness^  and  transparent  effi»ct* 
which  we  proceed  to  describe  in  the  method  of  Le  Blon.  Such 
Pntits  as  the  ahore  do  not  blend  their  tinti  effectually^  etpccialty  in 
the  light??,  where  many  trace*  of  the  white  paper  may  be  detected, 
and  ape  sehlom  »o  perfect  hut  tlmt  they  require  re-touching  here  and 
there  with  a  hruth  ;:  whereas  Le  Blonds  impreBsions,  on  the  other 
hand,  are  almost  wholly  covered  with  colour,  and,  if  properly  exti- 
cutedi  come  out  in  a  perfect  state  from  the  hand  of  the  prekiman. 

For  every  Picture  to  he  imitated  in  Le  Blon*i  atyle,  at  least  three 
Plates  ore  requisite,— one  for  red,  another  for  blue,  and  the  third  for 
yellow.  In  *ome  easel,  a  fourth  Plato  is  also  wanted  for  black. 
The  miseture  of  theae  three  primitive  coloufi  produces  other  three  ; 
red  and  yellow  make  orange  ;  red  and  blue  make  violet  or  purple ; 
blue  and  yellow  make  green.  Tlve  mixture,  moreover,  of  the  three 
primitives^red,  hhie,  and  yellow — together  in  ^tiai  proportiont, 
produces  black  ;  and  their  mixture,  in  different  proportions,  produces 
every  other  po«tthle  colour.  (See  Painting,  Note  to  Art,  285.) 
The  degree  ot  ttrenjj;th  or  of  paleness  (16.  Art*  'JBI)  in  the  tone  of 
the  primitive  colours,  or  for  that  of  the  compounds  produced  by 
them,  wilt  depend  upon  the  graining  of  the  Plate,  and  whether  it  be 
deep  or  shallow.  In  places,  for  example,  where  the  graining  is 
left  quite  rough,  and,  consequently,  where  the  colour  sinki  in 
deeply,  a  darker  and  stroncrer  tone  is  produced  in  ttie  impression. 
Where,  on  the  contrary,  th^*  Plate  hns  become  smoother  by  the  ap- 
plication nf  the  acrapt-r,  *.  nl  the  colour  but  superfiiLially  imbibed, 
pftler,  tij^htiT,  and  softer  toneA  will  Ih*  olytuined.  It  naturally  follows 
that  end)  of  the  three  Platen  in  question  mu^t  be  differently  worked 
by  the  Engraver.  For  instance,  the  Pkte  iotundtd  for  blue  must 
be  left  quite  rotigh  in  those  placets  which  are  to  appear  pi^rfectly 
blue  ;  or,  srcondly,  the  Plate  must  be  more  or  less  scraped  in  parts 
where  the  blue  ii  to  bknd  with  the  colour  of  another  Plate ;  or, 
thirdly,  the  Plate  must  l>e  polished  to  a  degree  of  perfect  smooth- 
ness where  the  blue  is  not  to  appear.  The  same  rule  is  to  be 
Btriclly  followed  for  each  of  the  other  Platei. 

The  colours  used  for  printing  must,  says  M,  Bartsch,  be  transpa- 
rent, so  that  one  may  show  through  the  other*  They  may  be 
l^ound  with  nut  oil,  but  poppy  oU  is  preferable.  Both  kinds  should 
he  mixed  with  on&'tenth  of  drying  oiL  Prussian  blue,  yellow 
ochre,  and  red  lake,  (the  latter  mixeil  with  two  parts  of  carmine,) 
are  the  colours  employed,  If  a  black  Plate  is  necessary,  printing 
ink  is  uued.  The  blue  Plate  it  used  first,  the  yellow  next,  and, 
lastly,  the  red*  The  impressions  may  either  all  be  coloured  blue, 
then  yellow,  and  afterwards  tvd ;  or  each  sheet  may  be  separately 
printed  off  at  once.  The  latter  method  is  prefe ruble,  as  the  colours 
then  succeed  each  nthti  in  a  damp  state^  and  ore  more  readily 
bknded. 

Note  (GO.) 
The  prepijration  of  the  Plate,  by  laying  the  ground,  tracing  the 
sttbject,  &C.,  is  the  same  here  as  for  etchiug.  (Note  BB.)  This 
style  may  be  consiidered  a  method  of  etching  iu  dots,  instead  of 
lines;.  The  dots  are  intended  to  resemble  the  grain  produced  by  a 
chalk  crayon  upon  paper.  For  the  strokes  made  with  the  chalk 
will  be  found  to  touch  the  paper  only  at  certain  intervals,  and  on 
eertaia  eminences,  more  or  less  apart,  accord  tog  to  thi;  descrtiition 
of  pftper  used.  According,  therefore,  to  the  qualitv  of  these  strokes 
iAtne  drawing  to  be  engraved  from,  the  siie  and  distance  of  the 
dots  or  points  made  through  the  etching  ground  must  be  determined, 
Jn  representing  the  hatches  of  the  drawing,  and  in  giving  to  each 
object  its  proixirtiun  of  light  and  shadow,  a  distinction  also  mtist  be 
pretservcd  between  those  hatches  which  mark  the  perspective  of  the 
object,  and  those  which  characterize  its  surf^e.  The  principal 
hatches  require,  of  course,  to  be  more  strongly  marked  than  those 
which  are  subordinate ;  and  the  fainter  or  middle  tints,  if  etched, 
must  be  marked  lightly.  But  these  latter  may  be  left  to  be  finished 
with  the  dry  point  or  graver  after  the  etching  ground  is  taken  off; 
find  by  this  method  greater  soflnesa  and  clearness  will  be  obtained, 
Great  care  must  be  taken  nut  to  corrode  the  lighter  hatchings  too 
deeply.  When  these  are  sulficiently  bitten  they  may  be  stopped 
out  with  the  f/f>p/itRjr  mir/tfr4>,  (tur]'entme  varnish  and  lampblack, 
Note  BB)  and  the  sulutiim  of  aquafortis  again  applierl,  to  btle  in 
or  corrode  the  stronger  parts.  At  this  i»tage  of  the  prucessj  if  the 
dots  which  com  pose  the  s hailing  bunt  into  each  other,  the  operator 
nee«l  not  fear  ttiat  they  will  injure  the  work,  unleiui  they  farm  too 
hard  a  spot,  or  too  deep  a  black.  When  the  etching  ground  is 
removed  from  the  Pbite,  it  will  be  necesfsary  to  interstipjile  the  fllesh, 
or  softft  parts  of  the  work^  with  points  made  on  the  pure  copper  by 
means  of  the  hurin  or  dry  needle.  Thtj  litrougest  »hr»dti  wdl  also 
Tec]uire  additionKl  strength,  tind  must^  theretore,  be  deej«aed  by 
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ilight  touchei  of  the  graver*  For  making  dofi  with  this  latter  in- 
stniment,  (Note  BB.)  a  common  practice  is  to  change  its  situation 
in  the  handle,  so  that  the  belly  or  convex  part  of  it,  which  wai 
lowermost  for  cutting  lines,  becomes  uppermost  for  dfvlting.  Then, 
by  having  turned  the  handle  to  fit  the  hollow  of  the  hand  as  be- 
fore, the  point  of  the  burin  acta  upon  the  copper  from  a  greater 
elevation,  or,  as  mechanists  term  it,  with  a  better  purcliase,  Ai 
dots  only,  and  not  strokes,  are  required,  the  tool  is  managed  ia 
this  position  with  greater  ease  and  freedom^  In  this  manner  the 
Plate  is  to  be  worked  and  dotted  throughout,  and,  when  one  covers 
ing  of  dots  is  completetl,  and  cleaned  off  wiih  the  8cra]>ef ,  another 
covering  must  be  inserted,  until,  by  this  operation,  (repeated  as  often 
as  is  oece«saT>'  for  a  perfect  imitation  of  the  drawing,)  a  proper 
grain  and  snfficient  masses  of  stiad«  are  produced. 

Great  patience  and  mtich  practice  are  necessary  to  iuccest  ill 
this  way  Many  expedieuls  and  contrivances  to  save  this  trouble 
have  been  in  use.  Fot  iorge  subjects,  and  also  where  oniy  ■ 
general  effect  is  wanted,  and  where  great  exactness  is  not  required, 
various  other  instruments  have  been  ustrd,  such  as  wheels  having 
tingle  or  double  rows  of  teeth  at  their  edges,  or  cradles  resembling 
a  grounding  tool  for meziol into,  (Note  BB.)  only  made  wilh  jsecu- 
liar  teeth,  so  as  to  nroduce  points  or  dots.  Numerous  tools  were  in- 
vented by  the  chalk  Engravers  in  France,  where  chalk  Engraving 
originated.  A  complete  set  of  them  is  said  to  amount  nearly  to 
forty  different  articles.  Of  these,  however,  M.  Bartsch  mentitmt 
only  the  following  ;  K  an  rtcking  needle,  in  order  todot  the  outlines 
and  parts  intended  for  etching ;  2,  a  doubU  needU,  or  one  with 
two  points ;  3-  a  irip/e  needle^  with  which  three  dots  may  be  made 
at  once, — this  instrument,  together  with  Nos.  I  and  2,  may  be 
made  with  points  differing  in  thickuess,  according  to  tlie  size  of  the 
dots  required  :  the  points  must  be  rather  blunted  ;  4.  the  mntfQtr, 
a  sort  of  punchy  (Note  CC)  one  end  of  which,  in  a  cubical  form, 
is  furnished  with  small  uneven  teeth,  irregularly  placed  and 
blui^ted  :  it  is  fastened  to  a  wooden  handle;  5.  a  sunilar  maitoir^ 
without  a  handkf  to  be  hammered  upon  the  Plate  after  it  has  l>eeii 
etched,  and  the  etching  ground  cleaned  away ;  6.  the  rouhtie^  a 
small  roller  or  cj^linder  of  steel,  (between  one-eighth  and  three- 
sixteenths  of  an  inrh  in  diameter,)  which  is  covered  wilh  small, 
closely  compacted,  delicate  ptunfs  or  leeth^  and  which  revol»e» 
upon  an  axis  attached  to  a  handle  of  wood:  this  instrument  also 
varies  in  its  breiitlth  and  thickness,  and  in  the  fineness  as  well  at 
closeness  of  its  teeth  ;  7.  a  tkmt/e  burin j  with  which  two  dots  or 
pecks  may  be  made  at  one  time. 

It  will  sometimes  happen,  m  etching  the  work,  that  parts  intended 
to  be  dark  will  fail  of  iheir  proposed  effect,  and  the  failure  be  un* 
perceived  until  the  etching  ground  has  been  removed.  In  iuch 
cases,  the  process  of  re-bitiug  (Note  BB.)  may  be  advantageously 
practised. 

Plates,  engraved  iu  this  style,  commonly  yield  about  five  hundred 
or  six  hundred  impressions.  Common  printing  ink  is  used  for 
black,  and  burnt  sienna  for  red :  this  latter,  as  also  the  various 
mineral  colours  employed  for  inutatiou  of  chalk  drawings,  should 
be  ground  in  poppy  oil.  DrawingK,  made  with  chalks  of  different 
colours,  may  be  imitated,  if  a  separate  Plate  be  provided  for  each 
colour.  There  are  several  excellent  French  imitations  of  chalk 
drawing  vn  blue  paper,  by  using  two  Plates,  one  to  print  the  black 
chalk  effect,  the  other  to  give  tliat  of  the  white  chalk, 

Note(HH.) 

This  method  only  differs  from  the  last  In  the  superior  neatness  of  Dlffereiiee 
its  execution.    The  English  style,  says  M,  Bartsch,  is  distinguished  tjeiwec«>  ibe 
from  the  French  by  having  its  dots  small,  round,  and  clusely  placed  S"''^'!,?""'* 
together  like  those  executed  with  a  punch,  (Note  CC.}   but  much  *^""'*  ■'?'•• 
more  distinct.     In  the  French  Engravings,  the  dots  are  irregulafj 
rough,  sharp,  eiiher  coarae  and  too  far  npart,  or  they  take  the  oppo- 
site extreme,  running  into  each  other  from  being  too  do^e. 

Plates,  engraved  in  the  Engliiih  manner,  furnish  neatly  five 
hundred  gT>od,  and  the  fame  number  of  weaker,  impreKsions.  Thty 
are  hot-pre&sed,  and  receive  the  same  colours  sicnilarly  prepared 
with  those  fur  the  last' mentioned  method. 

Note  (11.) 
The  bistre,  or  aquatinta  »tyle,  called  Le  Prince's  method,  is  Method  of 
wholly  etched.     The  outlines  are  firet  etched  in  the  manner  befure  1-*  Prhicm 
described.    (Note  BB/)     After  this  operalion,  the  Plate  i»  thu-  ^^'j'fjf 
roughly  cleansed,  and  again  waahed  slightly  with  common  etching  •**^^**^ 
varnish.     When  the  varnish  is  dry,  those  jMirtioos  of  it,  whem  the 
tthadin^;  in  aquatinta  ii  intended,  are  to  be  cleauly  removed  from 
the  Plate  by  the  application  of  a  »har],i  iuid,  compo«ed  of  olive  oil 
and  spirit  of  turpentine,  mixe«l  with  laminbhick  or  fiuely  pirwdered 
pine-tree  soot.    This  fluid,  which  is  laid  on  with  a  brush  over  the 
fthaded  |varts,  and  wtuch  it  mixed  with  the  black  in  order  to  make 
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tht  eonfihe*  of  sbndov  man  viinblB  and  tonm  disttncUy  necuM, 
•o  cumpWtvly  removM  the  varnish,  that  it  may  bo  immediaftidy 
liipMl  «iff  wi(h  A  cleM  kinrm  n<.  The  whobsPlate  it  D«zt covrrad 
with  finely  powdefwl  white  ivtin,  wkiksd  «U  ow  it  lhroug;h  a  fine 
hair  eievtt.  In  onWr  that  th«  piiwdiir  may  aot  be  adhanve,  it  should 
bv  pffWMHitly  wrtttfd  with  a  Biatum,  coaipoi««l  «if  toem  sugar,  and 
walrr.  Th«  sit|ieifluous  rvsin  is  than  shskrn  off,  and  ths  Plsle  hold 
ovsr  a  charcoul  fiiv  until  theisnall  |iaffticl«s  of  naimuadiist  dissolvo 
and  adhera  to  the  hare  eopper.  Thin  changa  is  observabk  as  sooa 
as  the  duht,  which  was  previously  white  on  the  placea  covered  with 
varnish,  begins  to  turn  leown,  and  also  when  the  outliaei  previously 
eoticeaWd  liy  the  dunt  begin  to  be  visible.  As  this  change  takes 
place,  the  Plate  must  be  removed  frian  the  fire,  and  allowed  to 
cool ;  otherwise  the  little  grains,  instead  of  meiely  adhering  to  the 
cep|»«'r  in  a  granular  form,  would  spiead  and  liquidate  into  a  sort  of 
▼ariii<*h,  and  impede  the  progress  uf  the  aqua!forti%  for  which  the 
Plate  is  now  rrady.  The  solution  should  not  be  very  stiong,  else 
the  innumerable  email  grains  would  be  detsched  from  the  copper, 
and  the  work  be  spoiW«L  1'he  fimt  tone  of  shading  being  com- 
pleted, the  Plate  is  cleaned,  washed  over  again  with  varnish  as 
before,  and  the  second  tone  worked  ioto  it  This  process  is  to  be  re- 
peated until  all  the  requisite  tints  sre  prodoced.  The  artist  saay, 
according  to  his  fancy,  either  begin  with  the  strongeet  ahado, 
adding  the  weaker  ones  by  degieea,  or  may  first  eick  tn  the  move 
delirate  tints,  aiid  afterwards  go  over  them  until  he  obtains  the 
darker  shadows.    The  fint  of  these  imides  it  generally  pielerfed. 

Some  vsriation  in  the  manner  and  routine  of  theee  operations  is 
occaaionally  practiMsd.  The  powdered  resin,  for  very  fine  work, 
may  be  encloaed  in  a  bag  of  fine  mmdin,  and  shaken  a^punst  a 
piece  of  stick  at  a  considerable  height  above  the  Plate,  in  order 
that  a  laige  cloud  of  the  ivsin  dust  may  be  fimned,  which,  in  de- 
■osndiug,  niay  spread  uniformly  over  the  surfiue  previously  to 
beating  the  Plate :  and  the  heatmg  may  be  more  gently  and  gra^ 
doally  efivcted  by  holding  vnder  it  sobm  lighted  pieces  of  brown 
paper,  ami  moving  them  about  till  cvny  part  of  the  powder  shows 
Itself  euflficiently  melted  by  changing  colour.  After  the  Piste  is 
cool,  such  parte  of  the  work  as  are  to  coom  out  fierfectly  white  are 
covered  or  stopped  out  with  ihe  stopiiing  mixture^  (Note  BB.)  di- 
lated suilieiently  with  turpentine,  so  ai  In  work  ttttAj  in  the  hair 
pencil.  The  margin  of  the  Plate  must  abo  be  stopped  out.  Then 
follows  the  process  of  httim^  m,  which  is  repeated  according  te  the 
number  of  tmta  n^uired. 


to  aeeeitain  the  proper  prepoiiioasy  wveeal  apaia  iMMaa  of  ( 
are  provided*  on  which  the  liquid  may  be  poured,  and  tke  gnoa* 
anuaed  before  it  ie  applied  to  the  Plate  for  engraviw.    Hie  liquid^ 
after  the  aolutieo  is  made,  moat  stand  undietarbed  mradayortae^ 


Stopping  onu 


A  better  mC' 
ihod  of  Uy. 
log  the 
ground. 


There  is  extreme  difficult)',  however,  in  eome  cases,  of  stopping 
out,  round  the  finishing  touches,  leaves  of  tiees,  and  light  sharp 
projecting  eil^  of  other  objects,  by  only  the  mode  just  stated. 
Another  vi^ry  ingenious  )>roress  has  been  contrived  to  ovcrceae 
this  difficulty,  to  as  that  the  finishing  touches  of  the  drawing  may 
be  perfectly  imitated  and  copied  on  the  Plate  with  the  sanoe  ease 
and  expedition  at  they  were  laid  on  at  first  in  the  drawing  itself. 
Fine  washed  whiting  is  mixed  with  a  little  treacle  or  sugar,  and 
diluted  with  water  m  the  pencil  so  as  to  work  freely ;  and  this  is 
laid  on  the  Plate  when  covered  with  the  squstint  f^tind.  in  the 
same  manner  and  on  the  same  parts  ai*  ink  in  the  drawing.  When 
this  is  dry,  the  whole  Plate  is  varnished  over  with  a  weak  and  thin 
varnish  of  tuqwntine,  asphaltnm,  or  mastich,  and  then  snfit-red  to 
dty :  when  the  aqnafiirtis  is  poured  on  as  in  etching,  (Note  BB.) 
the  varnish,  by  the  action  of  the  corrosive  fluid,  will  immefliately 
break  up  in  the  parts  where  the  treacle  mixture  was  laid,  and  ex- 
pose all  those  places  to  the  action  of  the  acid,  while  the  re^t  of  the 
Plate  remains  secure. 

There  are  disail vantages,  it  must  be  owned,  which  attend  this 
node  of  engraving  aquatinta,  and  cawte  it  to  be  only  occasionally 
practised.  Plates,  thus  engraved,  do  not  print  many  impressions 
before  they  are  worn  out ;  and  as  difi&rent  degrees  of  coarseness  or 
fineness  in  the  grain  are  frequently  required  for  producing  a  com- 
plete effect,  the  process  hith«^o  stated  is  often  iuKufficient.  A  se- 
cond method,  thierefore,  of  producing  the  aquatint  ground  is  very 
generally  resorted  to.  Some  resinous  substance,  as  common  resin, 
Burgundy  pitch,  or  gum  mastich,  is  dissolved  in  spirits  of  wine,  and 
this  solution  poured  all  over  the  Plate,  which  is  then  held  in  a 
slanting  direction  until  the  superfluous  fluid  drains  off.  The  Plate 
is  next  laid  down  to  dry,  which  it  does  in  a  few  minutes  ;  and  if  the 
surface  be  examined  through  a  magnifier,  the  otyserver  will  find 
that  the  spirit,  in  evaporating,  has  left  the  resin  in  a  granulated  state, 
or  rather  that  the  latter  has  cracked  in  every  direction,  still  adhe- 
ring firmly  to  the  copper.  The  spirit  of  wine  used  for  the  solution 
must  be  highly  rectified,  and  of  the  bast  quality.  Hesio,  Burgundy 
ptteh,  and  gum  mastich,  when  dissolved  m  spirits  of  wine,  produce 
graina  varying  m  appearance  and  fij^re,  and  are  sometimes  used 
separately,  and  sometimes  mixed  in  different  proportions,  according 
to  the  taste  of  the  operator.  In  order  to  produce  a  coarser  or  finer 
grain,  it  is  necessary  to  nse  a  greater  or  smaller  q;uautity  of  resin ; 


until  all  the  iaaporities  ef  the  resin  have  eeltlad  at  tfaa 
Straiaiag  it  through  linen  or  asuriin  will  not  aaaawr,  ae^  ia 
ii^,  it  becooMS  filled  with  heirs  ar  other  obaonoua  nsattar,  wkick 
rsuBstfae^rain.  The  sson  also  iawhick  the  liquid  iauaadaa  the 
Plato  must  he  peifocfthr  still  sod  fipse  fiten  d«t,  vslHehi»  wbsnesr  ifc 
folbon  thasuifoce(ifaMist)ef  ths  Plats^  cnaaca  a  wUto  spel» 
which  it  is  iiapossibte  to  remove  without  lajieg  the  grein  sfifeh. 
The  Plate  must  likewise  have  been  pteviouify  cleaned  with  Hia 
greatest  possiblecarsby  the  application  ef  a  rag  and  adiitiBig^  ae  the 
smallest  paitiela  of  gnase  will  produce  some  streak  or  hliBiiish,  Ib 
shmtiagUw  Plate,  to  draw  off  the  enpevfinoos  fluid,  thase  viU  aa- 
turaUy  be  a  greater  body  of  the  liqiod  towasdi  tha  lowwr  Umb  at  the 
higher  edge  of  the  Plate.  The  grain,  therefore^  to  ahsafaeoacssrift 
the  side  ef  the  Ptoto  which  is  hekltowenBoat.    Tbe  eoaoB  aids  is 


usually  kept  for  the  fow-gronnd,  ee  heiag  that  posiioii  ef  a  d 
which  hss  generally  the  deepest  ehadoara.    la  lai)ga  la 
soBBetiBsee,  various  paiis  tn  laid  with  diffaaBt  ipmiaa,  i 
to  the  nature  of  the  subject  Moderately  coarse  gnuna  bell 
the  puipoesa  of  this  art  than  very  fiae  ooes,  ainea  tha  pasticlss, 
when  very  small  and  near  each  other,aie  liabto  to  ba  aaoa  disturbed 
by  the  aqnaibiiis,  which  of  course  coirodes  lateiallj  as  well  at 
diowawante.    Indeed,  in  any  cass^  the  acid,  if  left  too  hing  on  ths 
Ptote,  will  eat  awav  the  grain  entirdy.    Let  tha  artiat  haeasevenl  Totosik 
bite  of  copper  laid  with  aquatint  grounds,  tha  aaoia  in  land  sad  ^  '^  < 
ingrain  as  thoss  to  be  ueed,  and  let  tbe  amiafocta  seasaia  for  dit  ^T^ g 
fsrent  lengths  of  time  on  each.    He  may  tnea  ^-^■■■■■>^  sad  jndgs  ccffw. 
of  the  tinte  produced,  in  one,  two,  thrse^  foor  ■umitasy  or  hinger; 
and  may  vaiy  the  strength  of  the  solutioa  aeeoading  to  obbob- 
stences.    A  msgnifier  is  nsefui  to  eismina  tha  grain,  and  to  oh> 
serve  the  depth  to  which  it  is  bitten  in.    Nopraot  of  tha  FUle  csa 
be  obtained  till  tha  whoto  process  is  fiaiihad.     In  la-faitiag^  or  ncvpdta 
etdiing  over  again  anT  part  alrssdy  sukjected  to  tfaa  aquafiati%  htnii£^ 
the  new  grain  to  be  Isid  on  should  m  coarser  th*B  ttw  first,  other*  ^2??^^ 
wise  it  will  be  apt  to  lodae  oaly  in  the  doto  or  bolaa  pmviesaiy 
etched,  and  not  upon  the  heighto  oaly^  aa  to  BoeeMaiy  io  order  to 
peeduee  ths  eame  grain. 

This  style  of  engmnng  is,  se  w«  obsenrad,  chiefly  *^t4*^  6r  Dcfiao^k 
imitstion  of  sketches,  washed  drawings^  and  liehi  antju.te ;  but  is  sfuoft 
not  at  all  calculated  to  produce  Prints  from  highly  finished  Pic- 
tures. Ite  resemblance  to  drawings,  however,  oniw  mrtrtwto  to  the 
imitatkni  of  abrupt  shadows  boldly  eaecnted :  it  ooes  not  aaccMd 
in  those  which  are  softly  shaded  off  ae  they  approach  tha  ligkta 
The  Plates  seldom  give  nmre  than  two  hundred  good  isiprcsHSSb 
Thev  must  be  hot-pressed  and  treated  with  care. 

T)ie  Trfatise  by  Stapart,  published  in  1773,  (referred  to  in  the  fiat 
note  to  Art.  66.)  and  entitled  "Tlie  Art  of  Engraving  with  a  Brush 
on  CopiK^r,*'  gives  the  following  account  of  his  process :  *'  After  Extnr.fm 
etching  his  outline  he  covers  his  Plate  with  a  transparent  varnish,  ^*'>*'^. 
through  which  the  etche<l  outlines  are  to  be  distinctly  visible.   The  '^^^ 
varnish,  while  yet  in  a  fluid  warm  state,  is  fiiea  strewed  with  rock-  J**jS  a 
salt,  sifted  over  it  through  a  fine  hair  sieve.    The  Plato  ia  next  held  C<^ 
overs  charcoal  fire,  till  all  the  grains  of  salt  penetxato  to  the  copfcr  ^*'l^ 
through  the  varnish.     The  rate  ia  now  cooled  and  dipped  ia 
water  to  dissolve  the  salt.    An  infinite  number  of  small  hules  will 
be  perceivable  through  a  magnifying  glnaa;   and  through  thssi 
holm  the  solution  of  aquafortis  is  to  find  its  way  for  corroding  the 
Plate  as  in  etching.    The  lights,  however,  must  be  first  stopped  out 
by  another  substaiwe,  which  the  writer  terms  the  colophon  vamisL 
(Huch  as  is  used  fur  lackeriug,)  mixed  with  a  little  pin«-tive  soot 
When  the  weskest  shadings  have  been  bit  in  eufficiently,  ths 
aquafortis  b  poured  off,  the  Plate  dried,  and  tha  first  or  wcakeit 
tone  of  shading  stopped  out  preparatory  to  a  ■^n»iid  applicatioa  of 
the  corrosive  liquid.    This  operation  of  alternately  stoppii^  out  sad 
etehiog  is  then  repeated,  till  all  the  proper  gxadationa  of  ahadaa 
are  completed.** 

The  true  discoverer,  says  Iff.  Bartsch,  of  the  above  «p^hod  de- 
scribed by  Stapart,  appears  to  have  been  Peler  F*irfii^,  by  whom 
two  Plates  after  Monet  and  De  la  Rue,  nublished  ia  1 762,  are  ct^ed^ 
as  If.  B.  conceives,  with  seasalt  or  rocksalt,  and  who  styles  bs«»**if 
iVtm'  hfJMi  primarum  delmtationum  iiiiiin wifaiMm^  et 
camdwum  wtetkodi  amdorfwu 

By  some  artists,  a  mixture  of  seasslt  and  ladcaalfty  with 
moniac  and  syrup  of  old  honey,  has  been  used.  This  mordsii, 
beioj;  applied  with  a  brush,  either  to  the  dean  copper  or  to  ths 
vsrmshed  surface  after  perforation  by  the  sslt,  produces  gradatisM 
of  shadow  delicately  rounded  o£^  as  may  be  dbaerved  in  the  ckmds 
of  tome  of  the  Plates  of  Phoi  van  Jmtiei.  Thia  eompositiosi  hss 
been  likewise  used  after  the  first  two  tinto  were  pcoduoed  by  ths 
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■oltitiao  of  aqoafortis,  in  order  to  m\d  the  third  darkest  tint  To 
make  the  latter  still  darker,  «ome  have  u»ed  at  •olutioa  uf  biker  in 
•|jirit  of  saltjictre  or  of  cop|),?r ;  or,  thirdly,  aqua  retc'ia,  any  of  whkh 
•ut>stAQc<»  may  be  apptivd  with  a  brush.  But  tht;  pacifaB  caHnd 
Im  PrincfV  lacthod  hft»b«eo  preferred  to  every  olliit. 

Note  (XK.) 

For  this  ity W  of  tlie  M,  m  well  w  for  that  of  Le  Blon,  (Note 
FF.)  as  many  PlatM  aro  lequirpd  a«  there  are  colouim  fo  be  ii»ed. 
These  are  generally  black,  blue,  yeltow,  and  red  ;  aod  fnwn  the»e 
may  be  dt-nved  the  other  com  pound  a.  Etching  is  here  only  em- 
pbyenl  to  define  the  outlines  of  the  fi^urvi.  When  thi«  it  done, 
and  the  Plate  deaned,  it  i%  worked  lipoid  with  rollers,  (roulettea,) 
whiL'h,  aa  rcipectt  the  graining  only,  difft-T  from  those  uaed  in 
chalk  EoffraviQiT.  (Note  GG.)  by  bcinjr  ahogptber  finer,  in  conse- 
quence ofthe  dmerence  in  the  te«lh  of  the  instrument  Sume  En- 
gravert  UM  another  instrument  riswmbUng  a  common  thick  etching 
u«d]e,  but  havini;,  initead  of  the  point,  a  little  whcfl  with  npikes 
affixed  to  it.  This  tool  it  used  with  both  hands:  the  ri|?ht  hand 
ke«ps  il  in  a  perpeodindar  potition,  while  the  middle  finger  of  the 
left  haoil  tiirnii  the  wheel.  Th«  tools  are  worked  on  the  metal  in 
a  dry,  that  i»,  uiwarnishcd  state. 

As  the  rollers  employed  (or  this  work  maybe  pressed  much  or 
little,  according  to  fancy,  their  aperation  po»stess«»  an  advantage 
over  the  Init-mciitioned  or  aquatinta  style.  Not  only  the  abrupt 
tones  ofsh.ule,  ai  in  aipiatinta,  (Note  II.)  but  alfo  the  ioft  Rrada- 
liona  of  lii;ht  may  be  proJucwl,  iimK  CrtnBeT|\icntly,  a  perfect  imi- 
tation of  finished  drawiu)?*.  The  softer  shailitigs  appear  a§  delicate 
in  the  impreasion  m  if  they  wi»re  washed  in  with  Indian  ink,  Thwy 
much  rt^semble  those  of  aquatinta,  only  traces  hete  and  there  may 
he  dt?tected  of  litde  furmwa,  almost  like  those  we  meet  with  in  a 
finely  j;rounded  merzotinto.  In  the  d.irk  shadmgs.  the  dats  of  the 
coarser  gmiuiHl  roller  are  distinctly  perceivabU*.  Btit  the  dititin- 
gui«hiii|5  characteristic  of  thi»  ttj'le  ap|iear*  in  th<*w  iihadawa,  as 
hefore  obierved,  which  vanish  and  disappear  by  iii'eu^ibk  grada- 
tion into  the  lights,  and  which  cannot  be  te|»re  trntt^d  on  metal 
Plates  by  any  of  the  other  mt'thodfl  in  imitation  of  w-itcr  coitmra. 
When  the  drawing  tn  l»e  cngravi?d  is  of  but  one  culcmr,  a  '•injifle 
Plate  will  suffice,  but  four  or  fiva  Plates  may  W  requisite  fat  co- 
loured drawiags.  Plates  executed  in  this  mmiiner  furniah  abiiut 
two  hundred  good  impret sions. 

Mole  (LL,) 

Nearly  all  kin  da  of  atone  imbibe  b^jth  wnJery  and  oily  fluids  j 
btit  the  portion  uf  a  alone  occupied  by  one  of  ihein  uf  courftf  pre- 
cludes the  admission  of  the  other :  cunsequcutly,  whrre  a  ilab  on 
lUiy  part  of  its  surface  hat  been  greased^  it  cease*  lo  »t^ak  up  water, 
Btid  oice  vn^d.  Upon  a  stone  partially  gp'aved,  and  having  its  re- 
mainder saturated  with  water,  a  KTeasy  ap^dicatiun  cau  only  take 
effect  where  grease  hau  been  before :  let,  therefore,  an  oily  sub- 
stancf*,  such  as  printer' si  ink,  be  rubbed  over  a  stone  ko  prepared, 
the  applied  substance  will  adhere  only  in  those  place*  to  which  it 
bears  an  aSinity  ;  and  whatever  lines  or  forms  may  liave  been  ori- 
ginally traced  with  tlie  greaiy  material  wiO  become  more  di»ainct 
and  prominent^  and  may  be  charged  with  a  sufficieut  quantity  of 
oolouvj  to  be  again  taken  off  the  surface  by  means  of  preKsnre,  and 
transmitted  to  paper.  On  the*e  fe*  and  simple  principles  is  founded 
the  art  of  printing  ffom  stone,  or  lithography. 

PreparahoH  and  qunitif  *»/  thf  *(on^, — llie  stone  shoidd  possess  a 
perfectly  level  surface^  with  a  fine  umform  grain,  and  should  readily 
imbibe  moisture.  The  lu-bt  sort  it  a  species  of  limestone,  or  calca- 
reous slale,  generally  cut  into  square  slabs,  smoothed  on  the  upper 
side,  and  employed  in  Germany  for  Boors  of  churches,  cloihtert, 
courts  of  pahusesy  as  well  ax  private  houiea,  &c.  It  is  known  tn 
Germany  by  the  iiam«  of  Kehlheim  stone,  having  been  brotight 
from  qoarries  near  atown  of  that  name  on  the  Danulie.  It  abounds 
in  the  district  between  Dietfurt  and  Fappenheim,  and  along  the 
Danube  down  to  Kihlheim.  The  ritiarries  at  Kehlheim,  it  is  said, 
ar«  exhausted^  and  the  traffic  in  Ulhographic  stone  now  chiefly 
centres  in  the  village  of  Sole nhol fen,  in  the  district  of  Monheim, 
three  leagues  from  the  town  of  Neuburg^  on  the  Danube.  When 
the  ground  is  uncovered  to  the  depth  of  from  ten  to  fifteen  feet, 
the  stone  appears  in  horizontal  strata,  of  various  thicknesses  and 
qualities.  I1ie  stone  Plate  requires  to  lie  from  two  to  three 
inches  in  thickness.  It  is  composed  of  carbonate  of  lime,  in  which 
0.  small  portiun  of  iron  is  present,  and  the  Ix-ftt  is  generally  to  be 
found  in  the  vicinity  of  iron  mines.  Oxide  of  iron  appearai  to  hear 
a  strong  iiffinity  to  (grease,  since  the  beat  impressions  have  been 
obtained  from  stmes  whose  yellow  colour  in.lic.aet  the  prejicnce  of 
imn.  A  sobition  of  iron  has  been  c^mMequenlly  uwd  by  French 
HlUogruphers  lor  washing  the  »taae|  called  by  them,  ia  preparation 


^  fail  jaun^^   and  by  us  ♦'yellow   facing;*'    but  it  causes   too  Lliliofripfaf 
stroOfcT  an  affiurty  to  me  grease,  cKtg*  rhe  Plate  with  C(»lour,  and   "  _m~    -     ' 
produces  what  are  termed  smudged  Prints.     In  coliHjr  und  (>  xture, 
Bath  titoiie  more  nearly  resembles  that  of  Soleahollen  tbun  any 
other  to  b«  found  in  Kngliuid.     But  it  is  inapplicable  for  any  but 


the  coarsest  work.     An  extensive  8i.'arch  was  n^^de  betwren 


Other  < 


1817  and  1319  by  M.  Enplmann  and  the  Lilhograj>bic  Society^  udi'oJ^lTiwc 
lliroughout  the  Volges  and  Jura,  in  the  hope  of  discovering  quarrit-s;  iion,*,  but 
hut,  though  diese  uiountaius,  and  the  Jura  m  particular,  are  priuci'  ^^^  ^^  Plates 
pally  calcareous,  and  might  furnish  great  abundance  of  the  kind  of  ^fP^^P^^ 
stoce,  yi;t  it  was  found  so  unei|ual  in  formation  and  colour,  and  so 
interrupted  by  fissoresj  cnrStHlliiations,   petrifactions^   and    other 
blemiiiheii,  as  to  furnish  no  Plates  of  sufficient  dimensionhto  recnm- 
jiense   the  labour  of  extracting   it.    The  same  objections   apply 
cquall)r  lo  the  Uthocraphic  stone  of  Swisserland,  France,  Italy,  and 
the  British  isles.     The  Lithographers  of  Europe  depend  fur  their 
supply  upon  Bavaria  alone,  where,  however,  no  want  of  ihie  nu^ 
terial  for  centuries  to  come  need  be  anticijialed. 

From  the  difficulty  and  trouble  attendmg  the  safe  and  ready  f^Qbtittain 
conveyance  of  stone  Plates,  other  contrivances  more  portable  aud  ^**f  stone  at* 
available  have  been  attempted.     The  ingeiiiuus  Senefelder  has  in-  **™P*«d. 
vented  various  substitutes  and  compositions  in  imitation  of  the 
stone,  some  of  which  have  been  employed  in  Germany ;  but,  al- 
though useful  as  temporary  eKpedients,  they  yet  call  fur  much  im- 
provement,  aud  are  stdl  inferior  in  poml  of  roniistenty  and  ma- 
nageableness  to  those  from  the  laboratory  of  Nat'ire  at  Sulenholfen. 

For  preparing  the  surface  of  the  stone  taMet,  M.  IJartsch,  to  rrrparnlon 
whom  we  are  indel^ted  for  moikt  of  our  technical  detatls,  gives  the  of  thestoDs 
fotlowing  directions:  Two  slabs  with  their  flat  surfaces  laid  (o-  ^"^"^^ 
getber,  and  having  pome  clean  silver  sand  and  water  between  th«n\ 
are  rut/hed  backwards  and  forward*,  until  the  sand  in  crushed,  and, 
by  wearmg  away  the  fttone,  t>ecoines  a  thick  paste-like  subs'aneo  ; 
mtire  sand  must  then  be  addvd,  or  the  oM  qutte  washed  off,  and 
fresh  hand  and  wat*-r  apjdied.  The  rubbing  must  be  eooliiiued  till 
btith  surfaces  are  perfectly  level.  Two  stone  Plates  are  thus  i»o- 
ItsWd  at  I  he  sime  time.  Tbe  polistier,  according  to  the  sort  of 
work  to  be  finaly  printed  from  the  stitne,  makes  the  surface  mor^ 
or  les»  rough,  and  to  pn>ducea  finer  grain^  iklreWK  fresh  hand,  coa- 
tinutn^  to  rub  tbe  utones  till  the  larger  particle <i  of  the  tiand  becooiO 
rounilfd,  but  not  qtiile  crumbed.  When  ^>erfect  smoothness  and 
glossiness  are  requiryd,  the  forei;oin|^'  operation  i»  fierseven-d  in,  and 
ceases  only  when  the  sand  mt'tts  no  lou^per  with  any  ri-sistanco 
from  rhe  sktone  surface,  which  In  then  rubbijd  with  pumice  and 
water  till  it  shines  and  reflect s  the  light.  V\Mm  the  accur.tcy  of 
this  work  of  the  {lob'^her,  the  future  Huccews  of  the  Litho:;ra|»her  in 
a  great  degree  dejteod^.  No  inequalities  must  remain  on  the  sur- 
face, other  wi-e  no  clear  impres.xiion  can  tw  t^tken,  or  the  utone  miiy 
be  fractured  in  the  press.  The  smtiothed  face  of  the  stones  alter 
graining  or  polishing  should  lie  carefully  was  lied  with  a  s|H)nge  id 
pure  water,  lo  remove  the  grit,  and  then  lett  to  dry. 

BlatertaiBfor  dratpi/iff  tfn  the  ttimf. — The  materialn  for  inscribing  Ltthograpkls 
the  stone  are.  either  a  preparation  of  chalk,  to  l>e  bud  on  in  a  dry  chalk- 
state  like  a  crayon  on  pajjer,  or  a  kind  of  iuk  to  tic  U'wtl  with  a 
pen  or  hair  (Pencil  as  in  writing  or  ilrawint:^.  Among  the  vanuus 
receipt*  given  by  Senefelder  for  Lithographic  chalk,  tie  con  hi  tiers 
the  best  to  consiiit  of  eight  parts  wax,  four  of  so«ip,  and  two  of 
lamp>bbick.     These  ingredients,  after  sufiicieiit  coni-uciion,  should  ^ 

be  poured  slowly  upon  a  marble  slab  or  iron  plate,  to  form  a  mast 
abuul  a!i  deep  a^  the  thickneis  of  the  intended  cT;iyon.  Thi**  sub- 
stance i«  next  pressed  under  another  Plate,  to  renrter  it  tufiicieiitly 
hard  and  comiiact;  and  theUj  while  it  is  yet  warm,  dividi-d  into 
strips,  which  are  afterwards  separated  when  perfectly  cold.  The  li- 
thographic chalk  may  l>e  made  harder  by  a  greater  proptrtton  of 
wajc,  or  totter  by  increasing  the  proportion  of  soap.  Very  good 
crayons,  of  a  medium  stiffness,  m*iy  be  made  of  four  ounces  of 
wax,  four  of  chalk,  four  of  soap,  and  two  of  lamp-blaek. 

The  composition  for  Lithographic  ink  is  com|»e»xedt  acc'>nling  to  Lit^ogrnpble 
M.  Biirtsch,  of  two  parts  or  ounces  of  common  wap.  five  p«rf>«  or  Iuk. 
ounces  of  pure  white  wax,  one-fourth  pari  or  one  quarter  of  an 
ounce  of  grease,  and  one  part  or  ounce  of  lamp  t*laci( ;  the  bitttr 
ingredient  lo  be  greater  or  le*^,  according  to  the  Hincy  of  the  de- 
signer. Another  recipe  in  frequent  u^e  ha»  Komewliat  diffr-rent 
rtions.    Take  of  whUe  bees*  wax  half  a.  [kiuimI  ;  of  common 

Esoap  two  ounces  and  a  half;  anri  of  larn|»-bbick  *>ne  ounco. 
substances^  with  the  exception  of  the  lain|^btack.  ar«  then 
mixj^d  and  made  to  bum  over  the  fire  in  an  mm  vi-ssel ;  ihtit  it| 
suffered  to  remain  till  ignition  ha><  taken  place,  nnd  at  lea<4t  ott^* 
third  of  the  wax  and  soap  has  been  cim^tumed.  The  lamp  lilack  is 
then  nddfd,  and  the  whole  well  stirred.  The  mtxtiiri*  nto.t  be 
poured  out  slowly  on  on  iron  or  stone  plate,  «nfl  left  to  cotd,  Wli«ct 
wantet)  for  u^e.  a  pirtion  of  il  i'*  to  be  mtxr-d  with  wnter  m  the 
same  manner  as  Indian  ink,  and  made  of  sufficient  couHisiencv  U^ 
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NOTES    ON    ENGRAVING. 


Koteton 


ImtnimcnU 
for  LitbOKrft^ 


The  tloat 
plate  mu»tbe 
kept  cirao 
durtbg  tt)e 
work. 


Three  modet 
of  working. 


1.  LithogTft' 


Traciagftind 
Truiiferi. 


Melhod  of 
worklag  In 


run  freely  from  Itie  peOf  but  thcmU  &1wajs  ho  somuvhAt  Ihicker 
than  common  ink. 

Lithographic  jAt/rifiM^ii/t.— Theie  are  a  pori-craj^oa,  atwanmiill, 
an  etchmg  neeilkT  &  Kcraptsr,  (itjch  ai  for  meiiutintu^  Note  DD.) 
a  tteel  pun,  a  tlab  and  muih'r,  a  palltft  koife^  cjimurti.  huir  j»enctl», 
aoil  dabben*  The  Utttfr  are  madis  of  i&ilk  ur  saft  glove  leather 
(whi^e  kid  leather  it  yrefi;rablu)  atuHibd  with  cotton.  The  dabber 
ii  fixed  to  a  haodle  about  Nixtevn  mcUei  ioug,  acid  is  used  like  a 
faammer,  that  each  stroke  may  bring  the  gmooth  leather  iurfaco  ia 
coatact  with  the  stone, 

Pr&cnufumt  m  drawing. — The  Lithographer,  while  his  drawring  ta 
ia  pro^n^H,  muafc  abave  alt  thiugM  be  careful  that  nothing  either 
wet  or  greasy  touches  his  work  ;  grease  of  any  kiod  will  be  ture  to 
priat^  and  moiicture  will  prevent  hit  chalk  from  working  with  pre- 
cision anil  clearness.  Dampness  even  from  breathing  ihould  be 
prevented,  for  which  purpose  a  kind  of  fan  made  of  pap«r  may  b© 
placed  before  the  mouth  and  nostrils  to  turn  the  breath  in  a  dif' 
fereiit  direction ;  or  the  stone,  as  M.  EtiKelmann  advisen^  may  be 
moderatt^ly  heated  before  it  is  drawn  y[M)a.  The  stone  likewise 
mu'sit  be  kept  quite  pure  from  diut,  aod  cleansed  throughout  with  a 
perfectly  clean  dry  caroer»  hair  brush,  otherwise  the  pelliculei  of 
dukt  entering  the  cavities  in  the  grain  of  the  plate  will  iutercept  the 
touches  of  the  crayon.  Any  subitance  alto  of  the  nature  of  gum 
or  glue  must  manifestly  have  (he  same  injurious  eflloct  The  fin* 
gerfl  must  never  touch  the  work.  It  is  useful  for  the  Draughtsman 
to  support  his  wrist  upon  s  bridge  or  rest  about  four  or  five  inches 
vide,  made  to  rise,  at  its  lower  surface,  about  oiie^ighthof  aninch 
clear  of  the  stone ;  and  a  margin  of  at  least  an  inch  wide  must  be 
left  rou  nd  the  work  for  the  necessary  space  required  to  lift  or  move 
the  stone.  The  brush  of  camelV  hair  must  also  be  repeatedly 
applied  to  sweep  away  the  Hmallest  particW s  which  must  unavoidably 
escape  from  the  hair  of  the  Designer  while  leaning  over  hli  work. 
Neither  India  rubbt-r,  nor  crumbs  of  bread,  must  be  uxed  for  ef* 
facing  any  errors  which  may  be  made  by  the  lead  pencil  in  sketching 
his  outline;  clean  white  leather  maybe  employed  ;  but  these  errors, 
unless  the  gr^iin  of  the  stone  is  injured  by  them,  and  unless  they 
have  been  repeated  by  the  afterwork  of  the  crayon,  or  lithographic 
inkf  are  quite  harmlesijf  and  wdl  not  come  out  in  the  imprestion* 
The  face  of  the  sitone,  when  not  in  use,  should  be  lightly  covered 
vith  cImq  paper* 

yradice  of  Uthngrapkic  Dratcimg, 

The  method!  of  working  on  the  stone  have  been  nmetime^  clatied 
under  two  headi,  according  to  the  material  used^  namely,  cither  the 
crtttfom  above  described,  or  the  lithographic  iji^.  In  the  une  of  the 
latter  material,  however,  a  third  division  of  the  Art  should  be  added^ 
called  Dabbing.  These  three  methods  msy  be  either  practised 
singly  or  conjointly,  according  to  the  effect  intended. 

1.  CrajfoH  drawmg,— 'The  Lilhographic  chalk  should  be  kept  dry 
and  excliuled  from  the  air.  If  the  iubject  is  to  bepreviously  traced  on 
the  stune,  French  tracing  pa|i«r  should  be  used,  not  such  as  ha!i  l)eeD 
prepared  with  oil  orvdmiuh.  The  Iracingt  being  completed  carefully 
on  the  paper  uritha  so l\  black  lead  pencil,  is  next  laid  with  the  pen- 
citing  duwn wards  on  the  stone  surface,  and  fastened  at  its  edges 
with  strong  gum^waler  or  a  few  wafers,  to  prevent  slipping.  A  sheet 
of  sufi  paper  is  then  placed  above,  and  rubbed  with  a  smooth  piece 
of  ivory  or  ebony.  lu  this  manner  the  Lines  of  the  pencil  ane  trans- 
ferred to  the  grained  surface.  Or  the  transfer  may  be  accomplished 
hy  placing,  as  in  Chalcography,  (Note  AA)  between  the  tracing 
paper  and  the  Plate,  a  piece  of  white  paper  rubljed  all  over  with  the 
lead,  (the  rubbed  side  being  laid  dowuwartls  next  the  itune,)  and 
then  by  going  over  the  traced  lines  with  a  bhiuted  steel  point  or 
ctchia^  iieedk.  Tracing  is  recommended  in  preference  to  sketching 
on  the  stone  with  the  black-lead  pencil,  as  too  much  care  cannot 
be  taken  to  preserve  and  prtitect  the  grain  of  the  stone.  This 
grain  for  chalk  drawing  should  be  conrse  rather  than  fine;  parti* 
cularly  for  pr^rlraits,  otherwise  the  stippling  of  flesh  will  have  a 
heavy  and  hard  effect.  A  surface  miHlerately  grained  is  the  best 
for  the  Lithographic  crayon.  Should  the  stone  not  be  free  from 
veins,  care  must  be  taken  that  the  more  delicate  parts  of  the  draw- 
ing do  not  come  where  the  lincji  or  spots  appear*  For  deiicate 
touches,  the  crayon  phould  have  a  long  and  slender  point,  and 
should  be  ii'ted  in  a  swan  quit  I,  which,  by  its  lightness  and  elasticity, 
assists  the  hand  in  the  operation.  For  sirong  touches,  a  firmer  and 
ghortcr  point  is  necessary,  and  the  chalk  shuuld  be  placed  in  a 
port'crayon,,  which  enables  the  hand  to  give  firmness  and  precision 
of  touch  in  the  darker  masJies  of  the  work.  As  the  Liihngraphic 
crayon  is  apt  to  soften  by  much  friction,  a  steady  and  rather  slow 
motion  of  the  hand  ia  requisite  to  prevent  specks  and  unevennesses 
in  the  work.  These  specks  will  cause  infinite  trouble  to  a  hasty 
PratJghtiiman,  as  they  must  afterwards  be  carefully  picked  away 
with  thi  etching  needle,  aud  iwepi  from  the  surface  with  Hut  brushy 
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A  finely-pointed  cravon  pai«d  repeatedly  hackwndi  and  fomf^ 
with  a  tin i form  steady  motion,  but  not  with  heavy  pressure^ produoH 
very  fine  dark  lines.  Soft  chalk  produces  the  greater  dvpth  of 
colour,  but  for  more  delicate  parts,  such  as  fiesh,  &c.  a  finner  kind  of 
crayon  is  reqidred.  Dark  masses  are  not  to  be  obtasned  by  heavy 
pressure,  but  by  repeated  hatching  and  stippling.  Stzong  touches 
sufficiently  broad  to  admit  of  a  bluntiah  or  firm  point  are  procured 
by  driving  tl>e  chalk  firmly  against  the  grain  of  the  rtone.  Any 
required  depth  of  tone  may  he  produced  in  this  way.  Sharp 
catching  lights  may  hn  scraped  out  with  the  naesiotmto  scr4per» 
or  fine  light  lines  may  be  scratched  with  the  etdung  oeedie. 
These  latter  operations  must  be  performed  with  the  utmost  cmiv  and 
precision,  since  the  scraped  parts  of  the  surface  beeorae  too  rough 
to  take  the  chalk  a  second  time,  or  too  uneven  to  print  with  err* 
tainty.  Some  Lithographers  soften  their  tints  into  a»ch  other  by 
means  of  a  meizutinto  cradle  or  grounding  tool,  (Note  DD.)  but 
this  practice  ia  unnecessary  if  the  drawing  be  canifully  executed; 
and  the  work  will  print  much  better  without  it. 

The  Artitit  will  not  fad  to  observe  that  the  colour  of  the  stoos 
being  darker  than  common  drawing  paper,  his  drawing  will  hai 
more  finished  appearance  on  the  ttoue  than  when  pnnted.  He« 
therefore  calculate  accordingly,  and  not  corLsider  the  eohnu-  of 
•tone  as  giving  him  any  assistance  by  way  of  a  middle  tint, 
must  lay  a  pro{iortionate  tint  over  the  lighter  piarts  of  his  wfnk. 

2.  ink  drawing. — ^Tbe  surface  of  the  stone  for  ink  drawian  iiP 
should  have  a  delicate  polish,  which  has  t>eeD  produced  by  fioely^S 
powdered  pumice-stone  used  after  the  fine  s«iid.     The  |» 
tracing  is  similar  to  that  for  cniyons  atx>ve  given,  but  ts 
made  with  common  red  chalk.    The  ink  is  then  na&de 
rubbing  the  stick  (like  a  cake  of  Indian  ink)  in  a  little 
cold  water;  rain  water,  or  distdled  water»  is  the  beat.     The  ink  for 
(he  pen  should  be  less  diluted  thau  for  the  camera  hair  peadL 
The  pen4  thould  have  nibs  of  different  breadth^i,  acoordii^  to  t^ 
sort  of  lines  to  be  drawn ;  and  the  hair  pencils  9>hoiiId  be  of  the: 
kind,  and  in  the  same  variety,  as  thuse  used  by  Painters  ia 
ture.     Ink  drawing  requires  more  study  and   practice  than 
drawing.    In  laying  on  the  colour  with  the  brush,  care  mv 
taken  that  the  greasy  or  soapy  particles  are  spread  uniformly, 
on  this,  and  not  on  the  evenness  of  colour  merely,  depends  the 
cess  of  the  future  impression.     A  wash  of  the  mere  colour  oiav 
have  its  proper  tone>  and  look  admirably  well   on  the  stotK,  laii 
yet  be  utterly  useless  for  printing:  or  the   wash  may  be  quila 
colourless ;  yet  if  a  sufficiency  of  tbe  greasy  material  be 
imbit>ed,  the  impression  will  come  out  perfect.     M.  £ikgi 
recommends  the  practice  of  stippling,  hatching,  or  dottii^, 
ever  the  pen  or  hair  pencil  are  used.     A  union  of  Pen-w 
that  of  the  hair  pencil  produces  very  agreeable  cOiecta; 
sometimes  of  the  crayon  may  be  added.     Ink  Uoea  may 
put  into  a  chalk  drawing.    The  work  of  the  hair  pencil  is  t 
cult  than  that  of  the  pen;  producing  touches  of  gtvater 
and  softness,  and  fewer  blots.     The  progiese,  however,  wii 
I>encil  is  slower,  the  touches  are  sometmiea  not  tuffidently    * 
with  ink,  and  there  is,  on  the  whole*  less  freedom  of 
Architectural  designs,  or  such  as  require  great  nicety,  are 
outlined  in  ink,  and  finiiihed  in  the  crayon  manner.     The 
tural  Draughtsman  will  find  his  drawing  pen  of  occasioQal 
must  be  careful  frequently  to  clear  the  point*  mod  piw^eiit 
being  clogged  with  ink. 

If  ink  drawiug,  however,  requires  more  time  and  pains 
work  of  the  crayon,  the  operator  will  be  rewarded  wi(h  a 
number  of  impressions.     M*  Bngthnann  remarks,  that  ink  cIcMi^BS 
well  executed  on  stone  are  almost  tncxhauvtible  ;  and  that  thirty  tlwie- 
land  or  forty  thousand  impressions  from  them  have  beeo  taken  with- 
out any  perceivable  difference  between  the  first  proofs  and  tbelsst, 

llie  fulluwing  method,  invented  by  Mr.  Joeeph  Netlunxlefl,  ' 
transferring  desi^^ns  (drawn  first  ou  paper  in  Lithograplue  ink)  to 
surface  of  the  stone,  was  rewarded,  in  1829,  l>y  a  prenkiiim  ^m 
Society  of  Arts.     The  paper  for  the  design  receives  first  a  wa  ~ 
common  sixe  laid  on  with  a  camel* s  hair  brush,  and  afherwards 
coats  of  paste  lud  on  in  a  similar  manner  carefuily  and  evenly.  Thi 
paste  is  made  by  Ixjiling  in  separate  vessels  a  quarter  of  a  pound  of 
tapioca,  and  the  same  quantity  of  arrow  root^  ttU  each  fbrmsapsiAl^ 
Let  them  then  be  united  and  mixed  with  a  sufficiency  of  hot  viltf 
to  moke  a  thin  paste  to  be  strained  thruugh  a  piece  of  lovulm.   TiMl 
add  a  quarter  of  a  pound  of  fiake  white,  previously  well  gnrandiB 
water,  and  stir  it  in  with  the  paste.    The  paper,  when  dry,  abonld  ba 
either  cold-prej^sed,  or  sent  to  the  gl  a  ting-mill  and  fiattoi  betwMn 
two  rollers.    Two  sheets,  vrith  their  pasted  sides  contiguous,  maybe 
glasi^d  tugether.     The  ink  recommended  by  the  inveotoi  oooNtfi 
of  equoJ  quantities  of  yellow  xMp  and  shell  lac  iKtiled  and  ImiSt 
together,  with  sujficient  lampblack  to  give  it  colour*     In  order  to 
transfer  the  writing  or  drawing  made  with  this  ink  with  a  ^t&d  m 
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crow-quill  pen  on  th«  prepaied  paper,  let  tbe  ttone  be  moderately 
warmed*  Damp  the  back  of  the  prepared  paper  till  it  lies  perfectly 
flat*  and  be  careful  tbat  no  wet  touches  tbe  prepared  tide  coutaining 
the  drawing  or  writing.  Next  lay  the  paper  carefully  on  the 
warm  stotte  with  the  welted  gide  upwards,  and  lay  over  it  a  sheet  of 
■ofl  paper^  such  as  will  sbsorb  Ihe  wet.  Pass  tbe  nloDclhrougbtbe 
press  three  or  four  times  with  iucfeased  pressure,  after  which  the 

Saper  wiil  peel  o&t  leaving  the  coropo&Uion  or  paste^  aa  well  as  the 
rawiogi  upon  the  stoce.  Waih  off  the  pairte,  aod  lay  a  stron(; 
tliit  of  gutn  arable  and  water  over  tbe  lurface.  Wheo  dry  and  cold 
the  stone  is  ready  for  pKating, 

3*  DMin^^ — Tbe  stone  for  dabbing  sbould  be  poUnbed  as  for 
pen-work.  After  tracing  the  design  upon  it,  according  to  tbe  me- 
thod above  j^iven  for  crayon  drawings  Ihe  artist  stops  out  bis  mar- 
gin, and  all  the  places  where  pure  lights  are  to  be  left,  with  a  mix- 
ture composed  of  gtim-water,  to  which  a  Utile  candied  sugar  pow- 
dered and  a  Utile  gall  have  been  added.  This  composition  ebouM 
be  diluted  sufficJently  to  work  with  tolerable  freedom  in  tbe  pencil, 
and  tlie  stoppings  should  be  firm  and  decided.  When  Ibe  first 
ttopping  for  the  pure  lights  is  completed  and  perfectly  dry »  he 
charges  the  dahbers  with  the  Lithographic  inkj  dispersing  it  evenly 
over  the  surface.  The  first  tint  required  is  usually  very  light  j  the 
dabber  therefore  should  be  sparingly  charged  with  colour,  and  tried 
by  striking  it  on  the  surface  of  a  spare  piece  of  stone  to  ascertain 
what  depth  of  colour  it  will  giv».  If  the  tint  ba  too  light,  it  may 
be  sirenglhened  by  repeated  dabbing.  Having  obtained  an  even 
tint  of  this  light  kind  over  the  surface  of  the  plate,  the  Lithogra- 
pher proceeds  to  stop  out  the  light  tints,  taking  care  not  to  stop 
out  more  than  is  necessary.  After  this  second  stoppings  be  conti- 
nues to  ply  his  dabbers  as  before  till  he  obtains  tbe  itrength  of  Iho 
second  tint }  and  in  this  manner  alternately  dabs  and  stops  out 
unlil  all  the  tints  of  his  drawing,  according  to  their  due  gradations, 
are  completed*  Mtuute  markings  and  touches  are  obtained  with 
dil£ciiUy  by  the  dabbers  alone :  the  chalk  or  pen  therefore  may  bo 
reported  to ;  and  in  cases  where  any  stoppiogs  have  been  omitted, 
the  meiiotinio  scraper  or  a  sharp  penknife  may  be  used  to  lighten 
the  lint  in  the  faulty  parts.  Sometimes  a  meiicotinto  grounding 
fojl  is  useful  to  soften  the  tints  after  the  process  of  dabbing.  The 
reader  will  have  probably  observed  that  this  process,  called  the 
*'^  dabbing  system,'^  is  admirably  adapted  for  white  ornaments  on 
black  or  dark  grounds, 

Uth&graphic  Printutg, 
iatlng.  -^y^  „q^  come,  lastly,  (o  another  series  of  operations  which  re- 

?[uire  perhaps  more  care  than  any  of  the  foregoing.  For  printing 
rora  stune,  a  Press  of  a  peculiiir  construction  is  required.  A  de- 
scription of  the  Lithographic  Pre&^s  is  attempted  by  M.  Castellan 
in  his  Report  to  the  Academy  of  Fine  Arts  at  Paris,  in  ISIG,  who 
l>ortoFM.  nt  the  same  time  details  the  process  of  Printing  as  follows:  Le 
'"^ub''  t"  "'^^"*""^  ^^  ^^  prftte  d'ffrrt  dt  tttutcs  reUei  qu^ernptoirnt  itt  i»n- 
prirneun  rn  carat'lrret,  en  tatUc  doucf^  let  dominotien,  et  iVjt  trnpri- 
meurt  iCct**0es^  Cette  prase  contttte  rn  une  tuhle  creuge  termin^e  a 
tune  de  sei  extrimitii  par  da  montam  tfui  tupporUnt  un  rou/ean  il 
mouiintt ;  ia  talt/e  eat  recauverie  d'ttn  chdtiii  ffarm  Wun  cuir/ortC' 
ffxrnt  tendti.  On  p/ace  la  pierre  dtmt  ie  creux  de  ia  table  tt  on  Ty 
anujetit  au  m^yrn  df  ca//e»  el  de  coins,  ptttM  on  la  mouille  avec  une 
iponge  et  de  ttatt  pure^  juMqu*a  ce  qu'elle  en  $Qit  hten  Maturh,  En- 
tuite  Oft  charge  la  plane  he  de  noir  au  moyen  Wun  r<^uleau  de  l>oi$  ou 
munchon  recouvert  d^un  cuir,  ei  fui  e$t  Im-'meme  impre^jni  d*un  noir 
d^tmpresMion  exirimtment  fin  ei  complete  fu*il  a  prit  en  roulant 
$ur  UH  marbre  charge  de  cette  mattere ;  on  promene  ce  rouleau 
plusteuTt  foiif  ei  en  tout  senif  iur  la  pierre,  Xd  pierrt  ittmt  done 
ekargte  de  aoir^  on  etend  de»iui  un  pnpier  d'impretiion^  bien  moint 
hiimtde  que  ctlui  qu'on  emploie  pour  ceUe  de  la  tattle  douce ;  alon 
le  chdstit  refombe  tur  la  table,  cf  par  dextuti  ce  chBtisis  unr  racle  ou 
regie  rn  boi*  qui,  au  mofen  d^une  butcule  faisant  agtr  deux  kvien^ 
ejrerce  ttne  preman  de  plus  d'un  millier  de  livres :  enjin  on  met  le 
moulinet  en  mouventent  ;  la  tmngle  attachie  par  ton  autre  exirimttS^ 
a  la  par  lie  mobile  de  la  iabte  dam  laquelle  la  pierre  e*t  placif^  f>«- 
roule  Mur  le  rouleau^  et  fait  glitter  tout  cetle  rigle  la  wprrjicie  du 
ehdnit,  qui  seri  diniermidiaire  entre  elU  et  la  pierre,  tt  feprruve 
ett  imprimie.  On  reieve  alon  la  regie j  on  ouvre  le  chdMtis  et  on 
retire  ertte  premiere  ipreuve^  pour  en  fatre  tur-le^hamp  une  t<?- 
eonde  de  la  mime  mamere^  et  tant  dcranger  la  pierre  qu'on  mouille 
^  c/taque/oiM,  Pour  contervr  leg  planchea  lorsque  le  ttrage  ett  fait 
on  let  enduit  if  une  couehe  de  g^omme  arabtque,  qui  let  met  a  fabn  de 
tattetnie  de*  muttircg  gratieg  et  du  frottement  qui  pourraimt  gdter 
le  detsin.  We  despair  of  giving  a  belter  description  of  the  Litho- 
graiibic  Press  and  Its  uses.  To  such  of  our  readers  as  have  never 
seen  one,  we  recommend  a  visit  to  the  establishments  of  some  of 
our  Lithographic  Printers.  That  of  M.  Hullmandtfl  is,  as  we 
before  said,  one  of  the  earliest  in  London,  and  has  met  with  de- 
eenrcd  encourogemeat  and  success,    Tbe  mAcbinery  of  tlie  Litbo* 


graphic  Pfcsi  has  nndcrgonc  several  improremciili  imce  tbe  ac-  Llthographf. 
count  above  quoted  as  given  by  M.  Caslellan,    Tlie  improved  Presi  of  ^•«i^^««<^ 
Messrs-  Taylor  and  Martineau,  of  London,  is  one  of  the  limplust  in  imiirovca 
construction,  and  most  convenient  for  use.     Two  cast-iron  uprights  pt«»»  ^T 
(see  pi.  i.  fig,  11)  form  the  sides  of  the  Press,  and  are  firmly  attiiched  ioJ*a^d  Ja^ 
to  the  base  and  table  beneath.    A  caniage  below  containing  the  stone  unesa. 
is'supported  by  small  ml lers  which  considerably  diminish  the  friction, 
and  which  move  oloi^  &  railway  at  the  bottom  of  the  table.    The 
carriage  is  put  in  motion  by  meani  of  a  cylinder,  to  which  a  strong 
handle  is  attached ;  and  the  scraper  (called  in  the  above  descrip- 
tion by  the  French  term  racle)  is  depressed  towards  the  stone  by 
means  of  a  spiral  placed  at  the  extremity  of  a  handle  fur  the  pur- 
pose.    A  regulating  screw  is  added  for  adjusting  the  Press  to  tho 
various  stones  cmplnyed  in  the  several  branches  of  the  art. 

Before  the  Pressman  submits  the  stone  to  the  Press  he  must  pci^  Froctst  of 
form  two  ver}''  essential  operations:  first,  be  washes  the  stone  with  prfQliDif. 
atj^uafortis  well  diluted  in  water.  This  solution  prepares  the  stone  to 
receive  more  readily  the  aqueous  particles  in  the  parts  not  intended 
for  impression,  and  cleanses  tbe  surface  likewise  from  dirt.  A 
very  weak  solution,  and  such  as  will  not  excite  effervescence,  is  re- 
quired. When  the  whole  surface  has  been  wetted,  fresh  water  is 
immediately  used  for  rinsing  it ;  and,  when  a  sufficiency  of  water 
has  been  imbibed^  a  thin  coat  of  gum  orabic  and  water  must  be 
passed  over  it. 

Secondly,  the  Pressman  proceeds  to  tbe  operation  of  charging 
the  stone  with  printing  ink,  and  applies  his  colour  with  a  stutled 
leather  ball,  pressed  or  dtibbed  perpendicularly  on  the  surface,  or 
with  the  common  inking  roller.  For  fac-simile  of  MSS.  the  roller 
is  preferable.  The  printing  ink  must  be  a^iplieil  carefull}-,  and  not 
too  thick ;  otherwise,  Ihe  lines  will  print  broader  than  in  the  dc^ 
sign,  and  be  apt  lo  spread  over  tho  stone  by  the  pressure  given  in 
printing.  Tbe  first  impressions  are  generally  feeble,  and  the  ope- 
rator must  not  expect  a  salisfuclory  result  all  at  once,  but  must 
patiunlly  repeat  the  proceE^s  till  a  good  impression  is  produced. 
The  Plate,  belwecc  each  new  application  of  the  printing  ink,  must 
t)c  thoroughly  saturated  with  water.  When  signs  appear  of  the 
Plate  being  clogged  or  overcharged  with  colour,  (an  accident  which 
arises  from  a  portion  of  the  print Jng  ink  being  left  im  the  Plato 
after  taking  an  impression,)  the  Plule  must  bo  cleaned  by  means  of 
the  following  mixture  :  one  part  linseed  oil,  (or  two  parts  olive  oil,) 
two  parts  oil  of  turpentine,  and  three  paits  of  water,  shaken 
strongly  together  in  a  phial  till  they  produce  a  foam.  A  small 
portion  of  the  liquid  well  bhaken  ia  poured  upon  the  Plate,  and 
sprf  ad  raiiidly  with  a  sponge  over  the  entire  surface.  By  meant 
of  this  pToceiis,  the  black  hues  or  bhadingt  dissolve  and  bccomo 
entirifly  obliterated :  the  oil  of  turpentine  removes  all  greasy  sti- 
pe rfiuiti  est,  xvhile  the  linseed  oil  of  the  mixture  supplies  fresh  nou- 
rishment to  tbe  drawing,  and  the  water  or  third  ingredient  of  tho 
composition  is  drawn  only  to  the  parts  where  water  bas  already 
been  absi>rbed.  The  face  of  the  stone,  being  now  j*rfertly  cleaniied 
wiih  a  large  sponge  and  fresh  water,  l>ecomes  as  white  as  before 
tbe  drawing  was  made,  and  the  work,  being  no  longer  discernible 
on  itH  surface,  presents  to  the  eye  of  a  novice  the  appearance  of 
being  utterly  spoiled.  It  must  be  left  in  this  state  for  a  short 
time,  and  is  then  to  receive  a  thiu  coat  of  gum-water  previous  to 
tbe  renewed  application  of  the  Printer^s  ink.  All  tbe  original  lines 
and  touches  i^f  the  drawing  then  reappear,  and  seem  shatper  and 
more  distinct  than  ever.  If,  after  an  impres^iion,  the  printing  ink 
still  shuws  a  tendency  to  remain  on  the  stune,  a  bttle  diluted 
nitric  acid  may  be  carefully  applied  with  a  sponge  to  remove  it. 
The  operator  must  be  careml  not  to  use  tbe  same  sponge  indis- 
criminately for  these  several  liquids,  but  roust  keep  a  separate 
sponge  for  each. 

Paper. — The  paper  for  Lithographic  impressions  should  be  con-  Paper. 
siderably  thicker  than  for  ordinary  printing.  If  thin  paper  be 
used,  intcnnedialc  layers  will  bo  necessarj',  that  the  s-critinir  in 
printing  may  not  come  too  near  the  drawing  itself.  Unsizeti  ibin 
paper  is  on  this  account  unserviceable  ;  since  the  printing  ink,  if 
very  tenacious,  will   make  the  paper  adhere  to  the  Plate,     AU 

Sapers,  in  whose  composiition  chalk  or  alum  is  presentj  are,  says 
L  Barlsch,  injurious  to  the  stone. 
Printing  ink, — M.  Bartsch's  recipe  for  printing  ink  is  linseed  Printlcjlak* 
oil  well  thickened  by  boiling,  into  which  a  sufBcient  quantity  of 
lamp-black  is  afterwards  v?ell  grounc],  till  the  whole  mass  is  smooth 
and  adhesive*  Auother  recipe,  wliich  we  copy  from  the  Encyclopeed^ 
Edintntii,  recommends  <*  one  part  grease  or  coarse  soap ;  four 
parts  white  wax ;  one  part  gum  lac ;  and  one  p.irt  lain|)-black, 
bruised  and  very  dry.  In  mixing  these  ingnrdienta,  tbe  grease  oi 
soap  is  cut  in  small  pieces,  and  put  on  a  strung  fiiv  in  an  iron  pot : 
this  being  well  heated,  the  wax,  also  in  small  pieces,  is  iiitroduced* 
After  stirring  it  aVout,  it  isthensut  fire  to  with  a  match,  and,  while 
burning,  the  gtim  is  added.  When  disHolved,  extinguish  the  flame 
by  covering  up  the  pot  \  and,  while  the  mixture  is  boiling,  add 
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Um  Ump^Oack^  ilill  ttiniiig  k^  till  thavhok  it  eomplttoly  iBMr- 
ponted.  It  k  Umb  takta  off  Om  Bn,  and  povrad  out  on  a  plate 
ofixontocool.  It  bacomoa  coaplately  aolidy  and  auy  bt  piamtod 
In  ealiat.  When  wanted  f or  uaa  it  will  ba  cut  into  piaeaa,  and 
dinoWad  in  tpnt  of  tuipantina,  or  linaead  ofl,  to  a  duaeoniiatencj. 
Itmuatnot  be  gnmnd  voy  tlun,  aa  tha  linai  wiU  than  be  manual 
ind  weak  in  thaur  efibct," 

7hmpen^wre^~TbB  tempaiatutt  of  fha  printing  room  ia  of  nneh 
importance  to  the  Litho|fraphar.  *  No  aaaion  ia  ao  daBgeions  aa 
liol  waatheTi  earning  a  rapid  evaporation  from  tba  Plata,  which 
cannot  ba  too  moitt  On  the  other  band,  in  vary  cold  weather 
impremioaa  are  not  to  be  obtmned  till  the  flata  haa  bean  »  little 
warmed,  and  the  cfaambw  well  heated^ 

No(a(MU.) 
Among  fheae  tereral  Taiietiei  in  the  practice  of  Lithography, 
iome  may  reqiuie  no  further  eiplanation  than  ii  to  be  collected 
fiom  the  foregoing  Note ;  each  are  Noi.  1, 2,  3,  8,  and  11.  The 
method  No.  4,  for  which  teveral  Platei  are  emploved,  and  which 
>  we  ahonld  call  compomid  Lithography,  (Art.  12.)  difiers  only 
from  the  'procestea  which  we  noticed  under  Wo<mI  Engraving, 
(Alt.  28.  and  30.  Note  (P.)  or  under  Chalcography  (Art  46.  63. 
and  67.  Notei  ( FF.  and  KK.)  by  the  pecultaritiei  already  atated, 
which  distinguiah  Lithographic  Engraving  and  Lithiographie 
Printing  in  general  from  Engravingii  on  wood  or  metaL  M* 
Bartach  remarki,  that  during  the  procesa  of  preparins  the  atone 
Plata  for  the  P^em  by  ablution  in  diluted  aquafortia,  the  delicate 
tiata  of  a  crayon  drawing  aometimea  become  enfeebled  and  lome- 
timea  quite  diiappear ;  and  recommends  the  use  of  a  lecond  atone 
Plate,  on  the  turface  of  which  the  highest  lighta  are  left  untouched, 
and  the  middle  tinta  reatored  by  lome  colour,  either  a  yellow-bxown  or 
graeniah-grey.  Tlus  he  terms  the  /omim^  Plate.  A  moderately  good 
atone  (for  the  beit  kind  is  not  necessary)  is  selected,  and  grained 
aa  for  a  chalk  drawing;  its  whole  surface  to  be  covered  over  with 
an  ink  composed  of  four  parte  wax,  one  part  soap,  and  two  parte 
vannili  n,  not  too  thick,  yet  sufficiently  atrong  to  resist  the  action 
of  the  aquafortia.  Thia  ink,  diasolved  m  rain  water,  ia  APPliad  to 
file  stone  or  toning  Plate  in  a  liquid  state  with  a  broah.  Wnen  the 
leddened  Plate  ia  perfectly  dry^,  a  full  impression  from  the  original 
•tone  is  taken,  and  this  proof  unmediately  applied  for  reimpr — '~~ 
The  red  icroun^  beuw  chiefly  of  V 


to  the  reddened  stone. 


wax,  18 


•arily  acraped  off  in  placea  where  tne  drawing  mdicates  that  lighta 
ihould  be  left*  The  same  Plate  ia  then  washed  with  a  solution  of 
aquafortis,  (about  twenty  parte  water  to  one  of  the  acid,)  and, 
finally,  coated  with  gum.    It  is  then  ready  for  giving  impresaiona. 

The  diseoverv  of  a  method  for  retoucning,  on  the  stona,  any 
given  portion  of  a  lithographic  drawing,  supersedes  in  some  mea- 
anre  the  process  lost  mentioned.  The  honour  of  the  invention  is 
aaid  to  be  divided  between  M.  HuUmandel,  of  London,  and  M. 
En^lmann,  of  Pans,  neither  of  whom,  however,  have  published 
theu*  secret f  so  that  the  claims  of  each  competitor  must  remain  iub 
Jmdice  until  the  disclosure  of  further  evidence. 

For  imitation  of  messotinto,  (No,  5.")  the  entire  stone  Plate  (ita 
margin  of  course  excepted,  which  may  be  atopped  out,)  ia  to  be  co- 


sum  i 
lliea 


madwithaeoat  oT  Litegiafftae  ink  (Kola  (LL.)  di 
•maljr  owm  it,  and  caaa  aanat  w  taken  net  to  laava  aa 
loo  tUek  on  tlia  aaitaea.  Aeaatof  thiavaniiak,iirafgamacafai^  iBitifle 
ia  Uiaupaaaed  over  the  plate^  and  after  tiansfcitiing  the  dnaign,  — «Mii« 
the  Aitiat  proeaeda  to  itBota  the  lighta  with  hie  ataaag  point  or 
metiotinto  aerapar.  Theaa  inatrumenta  nmat  ba  siriBrinitly  shaip 
to  dear  away  the  inl^  othanriae  they  will  only  aanra  to  apraad  the 
oDy  or  teainoua  lakiele,  and  caaaa  astianBa  dana  inalead  of  ligfaiib 
(See  dirsctkma  under  DtMittg  in  the  laat  Note.) 

Na  6.  dilleia  little  aa  to  the  vchidea  oaed  from  fha  ordmaij 
methoda  of  thia  kind  of  printing.  No.  7.  icqimca  only  a  good  dear 
inpreaaioa  of  the  lettar-preaa  or  coppeF-piafte  to  ba  t&en,  and 
thni,  while  yet  wet,  to  be  laid  on  the  atona^  whid»  latter  beins 
paaaed  through  the  preaa,  receivee  an  exact  traaafier  of  the  printM 
BBatter.  No.  9.  ia,  we  believe,  aeldom  leaorted  to  but  where  the 
acnper  or  the  needle  has  failed  of  the  efiect  intmided,  and  eoniists 
in  removing^  by  meana  of  the  graver,  auch  poctiona  of  the  auiaca 
aa  are  required  to  be  perfectly  free  from  colow; 

Of  the  aaethod  No.  10.  the  following  actfonnt  haa  been  given. 
Let  the  atone  Plate  be  covered  with  a  aolotaon  of  gum  arabic  co- 
loured with  lamp-black.  When  perfectly  dry  it  ia  ready  to  receive 
the  desigh,  which  isto  be  caiefuUy  proceeded  with  by  meana  of  etch-  ^ctM  Ar 
ingnaedlea  of  diiB»ent  thickncaasi,  aeeording  to  the  breadth  of  ^g^ 
the  aeveral  linea.  The  operator  meralyscratchaa  off  the  eoatiD«;  of -d3st««{^ 
from  the  aurlbee  without  makuff  any  indaion  into  the  stone.  ^ 
analogy  between  thia  pioeesa  and  that  of  etching  (Note  BB.) 
ia  evident.  The  gum  answers  to  the  etduiljg  ground,  and  as  the 
latter  protecta  certain  parts  of  the  ooppei^pUte  from  corrosion  by 
the  aad ;  ao  the  former,  ia  the  present  inatanee,  preanves  tbe 
atone  from  the  action  of  oily  or  tednoias  matter.  The  Lithograpbic 
or  rasinoua  ink  ia  now  well  mbbed  over  the  atone,  which  is  defended 
firom  it  in  every  part  but  where  the  scratches  have  been  made. 
mie  atone  is  then  wdl  ^nged  with  water,  and  the  ground  of  gum 
aadlamp-black  bdng  thereby  waahedoff  the  aurfaoe,  the  lines  of  the 
ink  remain  where  the  dengner  had  rubbed  them  in.  This  process 
nay  be  repeated  till  the  operator  ia  aattafied  with  hia  work.  la- 
ataadof  the  reainoua  ink,  the  acratehes  maybe  filled  up  with  copal 
varnish,  which  renders  the  design  more  durable,  aa  the  varnish 
when  dry  becomea  very  hard,  ud  afilbrda  efiectual  resistance  to 
alkalia,  weak  acida,  oU  of  turpentine,  or  to  alcohol ;  so  that  during 
the  operation  of  printing  the  stone  may  be  cleansed  without  injuiy 
by  means  of  any  one  of  those  substances.  The  copal  vami^K  how- 
ever, ia  only  available  for  the  rubbing  process  just  stated ;  it  ii  not 
sufficiently  fluid  to  be  Bsanageabla  with  a  pen.  M.  Engleaiann 
reasarka  of  thia  process,  {Miuimei  du  DeantmteMr  Litko^raphe,  p. 
69.)  Ce  mode  iiai  dant  am  ex^euiim  pretque  mmui  iomg^  prevfut 
aum  difficile  que  ia  grmvure  k  fmu  /•rte}  on  y  a  mtonc^,  et  d 
n^eMt  emploifi  mmntetumt  que  pur  /et  persouHcu  qm  nomi  que  da 
cwuuMianeeM  incompleiteM  datu  le  travaU  de  ia  piume,  Le  $euJcaM 
oi)  i*<m  peut  reeourir  avec  avantage  i  ce  genre  de  gravure,  c>tt  hr»- 
qiiii  M*agit  de  tracer  d4§  parties  extrimement  Jlme*^  ieiies  qtte  l^  6th 
et  ies  ioiniaitu,  que  ia  piwne  ne  rendraii  cerlainement  pas  arrc  aw 
font  de  diiicatesse  :  en  dijimiii/,  eette  espece  de  gravure  offrt  its 
aimguliers  rapprockfmens  avee  eeUe  a  ia  pomit  aecJke  sacr  cvicre. 


Reference  to  Plates  iii.  and  iv.  of  Monog 
of  FrefKh  Engmvers:  19—56  of  German:  51 

No. 

Agostiuo  Venetiano 95 

Aldegrever  (Henry) 34 

Altdorfer  (Albert)   24 

Amman  ( Jost,  Justus,  or  Jodocus)  •  •  •  47 

Andreani  (Andrea) , ,  112 

Antonio  (Marc)  see  Raimondi 99 

Assen  (Walter  van) 59 

Andenaerde  (Robert  van) 89 

Baibiere  (Domenico  del) 102 

Barriere  (Dominique) ,..,  15 

Baur  (John  William) 53 

Baceafumi  (Domenico) 96 


rams  used  by  some  of  the  i 
'—93  of  Flemish  and  Duia 


Obaerve: 
I  of  Laiian, 


the  namaa  numbered  1— IS  sie 


•••••••••• 


Btham  O^^ns  Sebald) 
Beham  (Bartholomew) 
Berghem  (Nicholas).. 

Bernard  (Solomoa)  •  •  • 

Vintk  (James) 

Block  or  Bleeck  (Peter  van) 
Bloemaert  (Abraham) 


30 
32 
83 
7 
36 
91 

. ^  --_ 78 

Boivin(Ben6) 8 


No. 

Boldini  (Nicolo) , 107 

Bolswert  (Scheltius  a) 81 

Bolswert  (Adam  a) 82 

Bonavera  (Domemco  Maria) 1 26 

Bonasone  (Giulio)  ...••••••..•••.••  101 

Bos  or  Bosche  (Jerome)  •#••.•••••••     57 

Brebiette  (Pierre^ ]0 

Brie  (Theodore  de) «.    39 

Broedc  (Crispin  Vanden) 63 

Brosamer  (Hans) • •••     35 

Biirghmair  (Hans  or  Johanj 31 

Callot  (Jaques  or  Giacomo) 123 

Cantaf(allina  (Remigio) 121 

Caracd  (AnnibaleJ 113 

Carajg;lio  (Giovanni  Giacomo) 110 

Castiglione  (Benedetto) ••••••  124 

Chaveau  (Francois)  .•,•••• 15 

Cock  (Jerome)  ....• ,•»     64 

Cort  (Cornelius)  •.• ,     71 

Cranach  (Lucas) • 28 


Daret  (Pierre)   12 

David  (Jerome). • ••.•.......,    11 

Davin,  Daris,  or  Daret  CL«on) 93 

DelUbeUa  (Stefano) 122 

Durer  (Albert) 25 

Duvet  or  Danet  (Jean)  • .,      2 

Fantusai  (Antonio) ..,•, *  109 

Fialetti  (Odoardo) ]//^  115 

GaUe  (Philip) 70 

Gamer  (Antoine) ••..••...,..     ]3 

Gamier  (Nod) *..      3 

Gaultier  (Leonard) 5 

Ghdn  ike  eider  (  Janaes  d«) 76 

Ghid  rGtovanni  Batiata) 104 

Ghisi  ^Georgio) 105 

Ghid  (Adamo) •••••••••••••  106 

Glockenton  (Alert) 23 

Gdtdua  (Henry).. ••,..«... ^, 58 

Guide,  V.  Reni. 

Holbein  (Hana)  dbHAf/W » 


NOTES    ON   ENGRAVING. 
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7ot«t  on  No. 

ifnTlng.   Holbein  (Sigismond) ••••••••••••••  27 

^/^  Hollar  (Wencetlaa) 52 

Hopfer  (David) 41 

Hopfer  (Jerome)  • •  •  42 

Htigtenburg  (Johan  van) 90 

Jacobs  (Lucas)  Tan  Leyden 60 

Jeghcr  (Christopher) •  51 

Kilian  (Wolfgang) 48 

Kilian  (Lucas) 49 

Kraus  (Johan  Ulric)..,..t •••  55 

Kruger  (Lucas) 29 

Lairesse  (Gerard) • .  •  • .  54 

Larmessin  (Nicolas  de)  • .  •  • 18 

Lasne  (Michael) •#•••#.•• •••  4 

Lautensach  (Henry) 37 

Lautensach  (Hans  Sobald) 33 

Leeuw  (William  de) 92 

Leyden  (Lucas  van),  ▼.  Jaccbu 

Lombart  (Pierre) 16 

Lorich  (Melchior) 44 

Mantegna  (Andrea) 94 

Marco  Ravegnano  or  di  Ravenna  . . .  #  100 

Matham  (James) 75 

Mauiep  (Christopher)  •..#•.•.»••.••  46 


No. 

Merian  (Matthew) 50 

Mocetto  (Hieronymo) ..••••••••••••  97 

Moreelxe  (Paul) 73 

MuUer  (Herman) 93 

Natalis  (Michael) 80 

Ostade  (Adrian  van) • 56 

Palma  (Giacomo)  • • •  111 

Passe  (Crispin  de) •  61 

Passo  (William  de) 62 

Passe  (Magdalen  do) 65 

Passe  (Simon  de)  • •  •  • .  66 

F^uni  (Lucas) 103 

Pens  (Gregory) 33 

Perrier  (Franfois) 9 

Quast  (Peter) 84 

Raimondi  (Marc  Antonio) 99 

Ravenna  (Marco  di) 100 

Reich  (Wendel) 1 

Reni  (Guido) 117 

Ribcra  (Giuseppe)  tV  SpagnoUtto 118 

Rosa  ( Salvator) 120 

Rota  (Martino) 108 

Sadeler  (Johan) 69 

Sacnredam  (Johan) 77 


No.  Lithography 
Schaufflein  the  elder  (Hans)  ••.•••••     20  v^^v^-^/ 

Schaufflein  the  younger  (Hans) 21 

Schoen  (Martin) 19 

Sichem  (Christopher  van) • .  •  •     67 

Sichem  (Cornelius  van)  .  • .  • 68 

Sichem  (Karl  van) 74 

Solis  (Virgilius) 45 

Somer  (Johan  van)  .•..•• 88 

Spagnoletto,  v.  Ribera, 

Stella  (Jaques) 17 

Stimmer  (Christopher) 40 

Stimmer  (Tobias) 43 

Swanevelt  (Herman  van) 87 

Tcmpesta  (Antonio). .  t .  t 1 14 

Testa  (Pietro) 119 

Uliet  (Johan  Jorg  van)  ...••• 85 

VenetianOy  v.  Agottino, 

Villamena  (Francesco) 116 

Vorstermann  (Lucas) 79 

Waterloo  (Antoine) •     86 

W^ierix  (Jerome) • . .  •     72 

Woeiriot  (Pierre)  ..•••• ••#•••       6 

Zagcl  ^Martin) 22 

Zanetti  (Antonio  Maria)  ••#••••••••  125 


■  ■ 


